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Hormones and hypertension

Sa001 REGRESSION OF HEART FIBROSIS IN CKD IS
ACCOMPANIED BY DECREASE IN PLASMA
MARINOBUFAGENIN

Grzegorz Piecha 1,2,3, Nadezda Koleganova 2, Peter Schirmacher 2,
Marie-Luise Gross-Weissmann 2, Olga Fedorova 3, Alexei Bagrov 3,
Eberhard Ritz 4. 1Department of Nephrology, Endocrinology and Metabolic
Diseases, Medical University of Silesia, Katowice, Poland; 2Institute of
Pathology, University of Heidelberg, Germany; 3NIA/LCS, NIH, Baltimore,
MD, USA; 4Department of Internal Medicine, University of Heidelberg,
Germany

Introduction and Aims: Marinobufagenin is a causal factor in the genesis of
uremic cardiomyopathy; it induces fibrosis, and its production is stimulated
by the renin-angiotensin system. The purpose of the present study was
to clarify whether the levels of circulating marinobufagenin are decreased
by treatment of heart remodeling in subtotally nephrectomized rats using
losartan and spironolactone.
Methods: Seventy-two Sprague-Dawley rats were subjected to subtotal
nephrectomy (SNX) or sham operation. Eight weeks after surgery, they were
either euthanized or treated orally with vehicle, losartan (250 mg/kg/day),
spironolactone (15 mg/kg/day), and their combination for the subsequent 4
weeks (n=9-12 per group). Heart morphology was evaluated by stereology in
tissues obtained using pressure-controlled perfusion fixation. Concentration
of marinobufagenin in plasma was measured by an immunoassay.
Results: Systolic blood pressure was significantly (p<0.001) higher in SNX
(173±18 mmHg) compared with sham-operated animals (116±8) and de-
creased in all treatment groups (losartan: 134±18; spironolactone: 133±26;
combination: 116±18). The capillary density (2.8±0.4 m/mm2) and fibrosis
(0.98±0.31%) in untreated SNX deteriorated significantly (both p<0.001)
compared with sham-op (4.8±0.3; 0.39±0.18 respectively). Both parame-
ters were improved in SNX treated with losartan+spironolactone (3.9±0.4;
0.46±0.23), but not with spironolactone alone (3.0±0.7; 0.74±0.30). Losar-
tan alone reduced fibrosis (0.54±0.19) but failed to improve capillary density
(3.0±0.8). In parallel, after 12 weeks after surgery, plasma marinobufagenin
levels were elevated 5-fold in untreated SNX (1.73±0.78 vs. 0.19±0.19
nmol/l, p<0.001) and decreased in SNX treated with losartan (0.74±0.32),
spironolactone (0.85±0.44), and, most effectively, losartan+spironolactone
(0.59±0.40).
Conclusions: The study documents regression of heart remodeling of
subtotally nephrectomized rats after combined treatment with losartan
and spironolactone. This treatment prevented a progressive increase in
the plasma concentration of the cardiotonic steroid marinobufagenin in
cardiomyopathy. The present observation raises the issue whether the
reduction of marinobufagenin levels partly accounts for the beneficial effect
of RAS blockade in cardiac remodeling.

Sa002 INHIBITORY EFFECTS OF CALCITRIOL ON RENAL
FIBROBLASTS AND TUBULAR EPITHELIAL CELLS

Marcel Volland 1, Christina Stanischa 1, Anika Krüger 1, Frank Strutz 2.
1Department of Nephrology and Rheumatology, Georg-August-University
Medical Center, Göttingen, Lower Saxony, Germany; 2Department of
Nephrology, Deutsche Klinik für Diagnostik, Wiesbaden, Hesse, Germany

Introduction and Aims: Calcitriol may decrease extracellular matrix accu-
mulation in animal models of progressive kidney disease. The mechanisms
are only partially understood.
Methods: In order to understand the antifibrotic effects of calcitriol,
we analyzed the effects of calcitriol on human renal fibroblasts (Tk173
and Tk188) and proximal tubular epithelial cells (HK-2) in vitro in
regard to matrix synthesis (expression of collagen type I and fibronectin),
matrix degradation (MMP-2 and MMP-9), activation of fibroblasts to
myofibroblasts (de novo synthesis of α-sm-actin) and cell proliferation.
Moreover, key aspects of epithelial-mesenchymal-transition (EMT) were

studied by expression analyses of several epithelial (E-Cadherin, ZO-1) and
mesenchymal marker proteins (Vimentin, S100A4, α-sm-actin).
Results: In fibroblasts, calcitriol induced a reduction of the TGF-β in-
duced collagen synthesis of 54.36±8.92 per cent (Tk173, p<0.0001) and
22.84±18.05 per cent (Tk188, p=0.2237). We also found a reduction of
fibronectin synthesis in tubular epithelial cells of 20.45±17.07 per cent
(p=0.2487). Furthermore, there was an effect on EMT by inhibiting TGF-β
induced downregulation of E-Cadherin (upregulation of 38.87±20.87 per
cent, p=0.0814) and ZO-1 (upregulation of 13.64±20.76 per cent, p=0.5191).
However, there was no major effect on the mesenchymal marker proteins
vimentin, S100A4 and α-sm-actin. Finally, calcitriol inhibited proliferation
in fibroblasts by 48.02±8.88 per cent (Tk173, p=0.0003) and 32.09±3.52
per cent (Tk188, p<0.0001) after 24 and by 51.48±8.62 per cent (Tk173,
p=0.0001) and 43.49±4.13 per cent (Tk188, p<0.0001) after 48 hrs. In
tubular epithelial cells, it decreased proliferation by 53.65±12.86 per cent
after 24 (p=0.0019) and 57.17±11.07 per cent after 48 hrs (p=0.0004).
Conclusions: Calcitriol did reduce matrix synthesis in fibroblasts and
tubular epithelial cells albeit to only a moderate degree in the latter. It
reduced fibroblast and tubular epithelial cell number and inhibited TGF-β1
driven EMT. These studies provide in vitro explanations for many effects of
calcitriol found in animal studies.

Sa003 ANGIOTENSIN II DIFFERENTIALLY REGULATES Morg1
EXPRESSION IN RENAL CELLS

Juliane Heinzig, Tzvetanka Bondeva, Sybille Franke, Gunter Wolf.
Department of Internal Medicine III, Friedrich Schiller University, Jena,
Germany

Introduction and Aims: The mitogen-activated protein kinase organizer
1 (Morg1) was recently identified as a scaffold molecule regulating ERK
signalling pathway. It forms a complex with prolyl-hydroxylase 3 (PHD3)
and RAF1. Morg1 is also involved in the regulation of the hypoxia-
inducible factor-1alpha (HIF-1alpha) expression via PHD3 stabilization.
Here, we further analyze Morg1 expression in three different kidney cell
lines, MMC (mouse mesangial cells), MTC (mouse tubular cells) and
differentiated kidney podocytes. The potential of angiotensin II (Ang II) to
modulate Morg1 expression was addressed.
Methods: Cells were serum deprived for 24 h, followed by stimulation
with 10-7M AngII. Inhibitors of AT1- (10-6M Losartan) and AT2- (10-
6M PD 123319) angiotensin II receptors were added 1 h prior to AngII
stimulation. Morg1 expression was analyzed by real-time PCR and western
blot. HIF-1alpha promoter activity was tested in a repoter-gene assay system,
using a plasmid containing HIF-1alpha promoter fused to luciferase gene.
The construct was transiently transfected in all three cell lines together
with a plasmid expressing beta-galactosidase. PHD3 activity was based on
hydroxylation-coupled decarboxylation of (1-14C)-2-oxoglutarate followed
by liquid scintillation counting of the formed 14CO2 captured by alkaline
solution. HIF-1alpha peptide was used as substrate.
Results: All three kidney cell lines expressed Morg1, but podocytes less
then MMC and MTC cells. Cells were stimulated with AngII for 3 -24
h and Morg1 gene expression was tested by real time PCR analysis. Our
data revealed that AngII differentially regulates Morg1 expression. MMC
demonstrate an increased Morg1 expression after 12 h-24 h, MTC showed
a single pick at 9 h, while podocytes did not show a significant change.
We further investigated Morg1 protein expression via western blot and
our data confirmed the real time PCR findings. We found that losartan
treatment has no effect on Morg1 expression in MMC and MTC cells, but
PD 123319 strongly reduced AngII dependent Morg1 protein expression.
HIF-1 alpha and HIF-2 alpha expression was not significantly changed. We
analyzed HIF-1alpha expression using a gene–reporter assay and transiently
transfected the cells with a plasmid, containing HIF-1alfa promoter region
fused to luciferase. Luciferase assays in MMC cells stimulated with AngII
similar to the western blot did not show changes in HIF-1alpha promoter
activity, but MTC cells and podocytes demonstrated significant reduction
in luciferase activity after AngII addition correspondingly 35%±15% and
70%±10% compared to the 0.1% FCS controls. We found that PHD3
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activity was increased in MMC (30%±12%) and MTC (40%±23%) cells
and inhibited in podocytes (43%±15%) after AngII treatment. Our data
show that while in podocytes PD123319 was not able to change PHD3
activation in MMC and MTC cells, it was suppressing basal (40%±15%)
as well as AngII dependent PHD3 activity in podocytes.
Conclusions: In summary, the kidney exhibits differential and cell type
specific mechanisms regulating Morg1, PHD3 and HIF-1alpha expression.

Sa004 THE IMPACT OF GENDER ON RENAL FIBROSIS IN MICE
WITH UNILATERAL URETERAL OBSTRUCTION

Min Hyun Cho 1, Hee Sung Jang 2, Kwon Moo Park 2. 1Pediatrics,
Kyungpook National University Hospital, Daegu, Korea; 2Anatomy,
Kyungpook National University, Daegu, Korea

Introduction and Aims: There are gender differences in the incidence and
severity of cardiovascular and renal disease. Generally, men are prone to
chronic kidney disease and to progress to end stage renal disease than are
women. The purpose of this study is to prove the effect of gender and
sex hormone on renal fibrosis in mice with unilateral ureteral obstruction
(UUO).
Methods: We estimated the expression of α-smooth muscle actin (SMA) in
10-week old C57BL/6 male and female mice with complete UUO for 7 days.
Simultaneously, these results were compared with the expression of α-SMA
in groups of castrated male and ovariectomized female mice with complete
UUO. On next stage, we divided as 4 groups and estimated the expression of
α-SMA and the density of collagen in each group: group 1) normal female,
2) ovariectomized female, 3) normal female with tamoxifen (as estrogen
antagonist) injection, 4) ovariectomized female with 17β-estradiol injection.
Results: The expression of α-SMA after UUO for 7 days was more dominant
in male than female mice and that of contra-lateral kidney showed same
results. Although there was no significant difference between normal and
castrated male, the expression of α-SMA in ovariectomized female was more
significantly elevated than that of normal female and supplementation of
17β-estradiol in ovariectomized female eliminated this difference. However,
injection of tamoxifen in group of normal female did not produce the change
of the expression of α-SMA and density of collagen.
Conclusions: In mouse model with complete UUO, renal fibrosis in male
tends to be more prominent than that in female mice and this difference is
originated from the attenuation of renal fibrosis by estrogen hormone.

Sa005 THE CHANGES OF LEPTIN, CORTISOL AND NPY
CONCENTRATIONS IN 4-HOUR HUNGER TEST IN
MALNOURISHED AND OBESE HEMODIALYSIS PATIENTS
IN COMPARISON WITH PATIENTS WITHOUT RENAL
FAILURE

Katarzyna Romejko-Ciepielewska, Ewa Paklerska, Kinga Giers,
Longin Niemczyk, Malgorzata Gomólka,
Joanna Matuszkiewicz-Rowinska, Stanislaw Niemczyk. Nephrology,
Military Institute, Warsaw, Poland; Nephrology, Medical University,
Warsaw, Poland; Nephrology, Medical University, Warsaw, Poland;
Nephrology, Medical University, Warsaw, Poland; Nephrology, Military
Institute, Warsaw, Poland; Nephrology, Medical University, Warsaw,
Poland; Nephrology, Military Institute, Warsaw, Poland

Introduction and Aims: The aim of this study was to find differences in
leptin, cortisol and NPY concentrations in fasting state and in 4-hour hunger
test between HD pts and the control group (CG).
Methods: 87 pts were examined. Group 1 consisted of 37 HD pts: 12 pts
with BMI < 21,0 kg/m2, 12 pts with normal BMI, 13 pts with BMI ≥ 30,0
kg/m2. Group 2 (CG) consisted of 50 healthy pts: 13 pts with BMI < 21,0
kg/m2, 15 pts with normal BMI and 22 pts with BMI ≥ 30,0 kg/m2.
We examined the leptin, cortisol and NPY concentration in fasting state at
8:00 a.m. and after 4 hours of fasting at 12 o’clock.
Results: Leptin conc. in fasting state was significantly higher in HD obese
pts in comparison with the CG: 112.66 vs 23.43 p<0,001. Median value of
leptin conc. is lower in malnourished HD pts in comparison with the CG
(2.24 vs 3.17) the min-max values show that leptin conc. in fasting state is
higher in malnourished HD pts: 0.14-225 vs 0-10.7.
Cortisol conc. in fasting state were higher in all groups of HD pts: 21.31

vs 17.02 p=0,010 in malnourished HD and healthy pts; 20.71 vs 16.65 in
HD and healthy pts with correct BMI; 20.97 vs 15.30 p=0,018 in HD and
healthy obese pts.
NPY conc. in fasting state was higher in malnourished and obese HD pts
in comparison with the CG: 0.94 vs 0.46 p<0,001 in pts with BMI<21,0
kg/m2; 0.90 vs 0.35 p<0,001 in pts with BMI ≥30,0 kg/m2; in the group
of pts with correct BMI, NPY conc. was higher in the CG: 0,40 vs 0,51
p<0,014.
In 4-hour hunger test leptin conc. falls significantly in the control group:
3.17 vs 2.18 p=0,005 in pts with BMI<21,0 kg/m2; 5,68 vs 4,56 p<0,001
in pts with the correct BMI; 23.43 vs 21.76 p=0,003 in obese pts; and falls
significantly in HD pts with correct BMI: 2.90 vs 2.35 p=0,006.
In 4-hour hunger test cortisol conc. falls significantly in the CG: 17.02 vs
11.79 p=0,006 in malnourished pts; 16.65 vs 12.28 p<0,001 in pts with
correct BMI; 15.30 vs 10.05 p<0,001 in obese pts; and falls significantly in
HD pts: 20.71 vs 14.49 p=0,034 in pts with correct BMI; 20.97 vs 18.73
p=0,013 in obese pts.
In 4-hour hunger test NPY conc. falls significantly in obese healthy pts:
0.35 vs 0.33 p=0,036. Absolute differences show that there is also a fall in
NPY conc. in 4-hour hunger test in HD malnourished pts: -0,02.
Conclusions: High cortisol conc. in fasting state and the lack of its fall
in 4-hour hunger test in HD malnourished pts may be responsible for the
development of PEW (protein-energy wasting) in this group of pts.
High leptin conc. in HD malnourished pts in fasting state and the lack of its
fall in 4-hour hunger test may be the cause of NPY fall in 4-hour hunger
test which may be responsible for the development of anorexia in this group
of pts.

Sa006 INVERSE RELATIONSHIP BETWEEN URINARY
RENALASE LEVELS AND RENAL DOPAMINERGIC
ACTIVITY IN KIDNEY TRANSPLANT RECIPIENTS

Janete Santos 1, Cátia Cerqueira 1, Isabel Silva 1, Paula Serrão 3,
Liliana Silva 1, Inês Ferreira 1,2, Liliana Pinho 1,2 , Sérgio Gaião 1,2,
Catarina Carvalho 1,2 , Luís Coentrão 1,2,3, Manuel Pestana 1,2. 1Nephrology
R&D Unit, Faculty of Medicine, University of Porto, Portugal;
2Department of Nephrology, Hospital S. João, Porto, Portugal; 3Institute of
Pharmacology and Therapeutics, Faculty of Medicine, University of Porto,
Portugal

Introduction and Aims: Renalase, a new monoamine oxidase, produced
mainly by the kidney, is secreted into blood and urine where it can metabolize
catecholamines with preference for dopamine, followed by epinephrine and
norepinephrine. A reduction of urinary excretion of natriuretic dopamine
which correlated well with the degree of deterioration of renal function was
previously reported i n CKD patients and this was suggested to contribute
to sodium retention and increase blood pressure. The aim of the present
study was to evaluate the relationship between urinary renalase levels and
renal dopaminergic activity during the recovery of renal function in kidney
transplant recipients from cadaver and live kidney donors.
Methods: Urine samples from 8 kidney transplant recipients (M:4/F:4;
mean age 46.3±1.3 years), 4 cadaver and 4 live kidney transplants, were
collected on the day before transplantation (day 0) and on days 1, 3, 7, 14,
30, 90 and 180 post-transplantation. Urine samples from the correspondent
live kidney donors were also collected throughout the same time period.
Urine samples were submitted to a precipitation protocol using 50% TCA.
The immunoblots were incubated with the anti-human renalase (C10orf59)
polyclonal primary antibody (1:1000, Proteintech, USA). The assay of
dopamine in urine was performed by means of HPLC with electrochemical
detection.
Results: Renal function consistently recovered in all 8 renal transplant
recipients during the first 7 days post surgery (77.4±10.6 mg/l on day 0
to 19.0±1.4 mg/l on day 7) and this was maintained up to day 180th post-
transplantation. In these 8 renal transplant recipients a progressive increase
in urinary dopamine levels was observed from 320.5±73.6 nmol/μg creat on
day 0 up to 1345.1±246.9 nmol/μg creat on day 180. This was accompanied
by a progressive decrease in urine renalase expression overtime, from
19.96±2.85 on day 0 down to 3.44±1.37 UA/50 μg creat on day 180. A
close inverse relationship was observed in these 8 renal transplant recipients
throughout the study between renal dopamine output and urine renalase
expression (r2=0.67; p<0.01). On day 180 post surgery, plasma creatinine
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levels, urine renalase expression as well as urine dopamine output in the live
kidney donors did not differ from values observed in their corresponding
recipients.
Conclusions: The progressive increase in renal dopamine excretion observed
in kidney transplant recipients with good recovery of renal function is closely
paralleled by a decrease in urine renalase expression. It is suggested that by
contributing to the reduction of urine dopamine output the increased urine
renalase levels may be one of the mechanisms involved in sodium retention
and increase of blood pressure in CKD.
Project supported by grant PIC/IC/83029/2007 from FCT/FEDER.
Quelhas-Santos J. supported by the fellowship SFRH/BD/39066/2007.

Sa007 SEX DIFFERENCES IN RHO/ROCK SIGNALING IN RATS
FOLLOWING RENAL ISCHEMIA REPERFUSION INJURY

Li Zhang, Qingyun Xu, Xiangmei Chen, Yang Lu, Suozhu Shi. Department
of Nephrology, Chinese PLA General Hospital, Beijing, China

Introduction and Aims: Recent studies have shown that male rats are
susceptible to acute ischemic renal injury compared with female rats, which
is mainly due to the presence of testosterone rather than the absence
of estrogen. Rho/ROCK signal pathway is involved in renal ischemia
reperfusion injury. Estrogen could suppress Rho-kinase function in the
cerebral circulation. We established rat models with different sex hormone
levels to investigate the gender differences in Rho-ROCK signaling in rats
following renal ischemia-reperfusion injury.
Methods: The Wistar rats of either gender were randomly allocated
to six groups: sham operated intact male (IM); sham operated intact
female (IF); intact male underwent renal ischemia (IMI); intact female
underwent renal ischemia (IFI); castrated male underwent renal ischemia
(CMI); ovariectomized female underwent ischemia (OFI). Castration or
ovariectomy was carried out 2 weeks before bilateral renal ischemia. Renal
ischemia was accomplished by clamping bilateral renal arteries for 45
min. Kidney samples harvested at 24 h after reperfusion were immediately
snap-frozen in liquid nitrogen for RT-PCR or western blot analysis. Blood
samples were drawn from the venous plexus of fossa orbitalis before
operation or at the end of reperfusion to determine the serum levels of sex
hormones and creatinine.
Results: Table1 shows the serum level of sex hormones in different groups.
The concentration of serum creatinine was negatively correlated with the
serum estradiol/testosterone ratio (r=-0.965, P<0.05). RhoA and ROCK
(ROCK-I, ROCK-II) mRNA expression were significantly higher in IMI,
IFI, CMI, and OFI groups vs. in IM and IF groups (P<0.05). No gender
difference was observed. RhoA and P-moesin protein levels were up
regulated in ischemia groups vs. in sham operated groups. The expression
of RhoA and P-moesin protein were negatively correlated with the serum
estradiol/testosterone ratio (r=-0.67, P<0.05).

Table 1. The serum level of sex hormones

Groups Estradiol (pg/ml) Testosterone (ng/dl) Estradiol/Testosterone

IMI 28.5±4.0 4.8±5.1* 6.0±2.9*
IFI 354.7±135.0* 0.6±0.1 566.8±97.0*
CMI 32.8±6.2 0.5±0.1 60.3±11.6*
OFI 45.9±15.9 0.5±0.1 95.1±16.0*

*P<0.05 versus the other three group

Conclusions: Up regulation of RhoA and P-moesin protein in rat kidney
after ischemia reperfusion injury is negatively correlated with the serum
estradiol/testosterone ratio.

Sa008 PARATHYROID HORMONE INCREASE IS ASSOCIATED
WITH GLOMERULAR HYPERFILTRATION IN OBESITY

Giuseppe Fabio Martines, Guglielmo Trovato, Francesca M. Trovato,
Antonia Tonzuso, Clara Pirri, Daniela Catalano. Internal Medicine,
University of Catania, Catania, Italy

Introduction and Aims: Obesity is associated with increased risk of devel-
oping Chronic Kidney Disease (CKD), but, in the Framingham study, this
finding was no longer significant after adjustment for known cardiovascular
disease risk factors. The relationship between obesity and moderate-severe

CKD may be mediated through cardiovascular disease risk factors. Nonethe-
less, there are other associated factors that can be considered, and some of
them, like Parathyroid Hormone (PTH) are currently considered a risk, if not
a causal factor important in the natural history of CKD. Previous reports had
already suggested that PTH is associated with insulin resistance. The aim of
the study is to investigate which relationship is present among Parathyroid
Hormone (PTH) and Glomerular Filtration Rate (GFR) in non-diabetic
patients.
Methods: 335 non-diabetic subjects (men 111, women 224) were studied.
PTH, insulin resistance assessed by HOMA, BMI, Waist-to-Hip Ratio
(W/H), body composition and GFR were the main factors considered to
investigate their reciprocal relationship, if any.
Results: Obesity and insulin resistance, along with arterial hypertension
are associated with lower GFR and higher PTH. PTH has a di-phasic
relationship with GFR, with a curvilinear J-shaped trend (p<0.0001).

The association of overweight-obesity with a greater prevalence of lower
filtration rate is evident only by best fit analysis: a significant U-shaped
trend (p<0.01) linking BMI and GFR was found. A straight significant
relationship between GFR and abdominal obesity, assessed by W/H ratio,
is evident (p<0.0001). By Multiple Linear Regression, PTH, W/H ratio,
Total Cholesterol and diastolic BP account significantly (p<0.0001) for the
variance to GFR.

Stepwise Linear Regression to Glomerular Filtrate Rate

R R2 F Sig β p
0,427 0,183 18,515 <0,0001

PTH -0,196 <0,0001
Waist/hip Ratio -0,219 <0,0001
Renal Resistive Index -0,191 <0,0001
Total Cholesterol, mg/dl -0,213 <0,0001
Triglycerides, mg/dl 0,109 0,026

Weighted by BMI

Conclusions: The curvilinear J shaped relationship of PTH and GFR
suggests that also hyperfiltration, an early phase of renal function alterations
in obesity, can have a role in the pathophysiology of obesity-related
conditions. Moreover, PTH and W/H ratio enter as the most significant
variables in the model aimed at explaining independent variables related to
GFR: this suggest the hypothesis that these two factors can concur early in
the natural history of CKD.
Conclusion. Abdominal obesity and elevated PTH could independently
influence GFR prior to development of chronic kidney disease.
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Sa009 DOES THE HORMONE REPLACEMENT THERAPY AND
TREATMENT WITH GROWTH HORMONE INFLUENCE
CARBOHYDRATE AND LIPID METABOLISM IN WOMEN
WITH TURNER SYNDROME?

Tomasz Irzyniec 1,3, Waclaw Jez 2. 1Department of Health Promotion and
Community Nursing, Silesian Medical University, Katowice, Poland;
2Out-patient Clinic for Women with Turner Syndrome, Specialist Hospital
No 2, Bytom, Poland; 3Department of Nephrology, Hospital of the Ministry
of Interior Affairs and Administration, Katowice, Poland

Introduction and Aims: Turner syndrome (TS) is one of the forms of
gonadal malfunction. Women with this syndrome show a higher risk of
developing cardiovascular diseases, including arteriosclerosis that occur
due to, among others, carbohydrate and lipid metabolism disorders. The
aim of a hormone therapy in these women is not only treatment of short
stature (growth hormone) and sex hormone deficit compensation but also
counteraction of the deficit effects, including the reduction of the risk of
cardiovascular diseases.
Objective: The objective of this study was the assessment of the lipid and
carbohydrate metabolisms in women with TS in context of the hormone
replacement therapy (HRT) application as well as the use of the growth
hormone in their childhood.
Methods: One hundred and sixty four women with TS (the mean age
24,9±7,7 y.-mean±st.dev.) were investigated in the years 1995-2004. Turner
syndrome was diagnosed in each of the examined women and confirmed
by karyotyping. Eighty eight of them (54%) presented the 45,X karyotype.
The information about the application of HRT or previous use of the growth
hormone was collected during the interviews. All the patients underwent the
pituitary-gonadal axis assessment; gonadotropin (FSH and LH) levels and
17 beta-estradiol (E2) levels were measured. Also, the classical risk factors
of cardiovascular diseases, including the total cholesterol (TC), high and
low density lipoprotein (HDL and LDL), and triglycerides (TG) as well as
glucose blood serum concentrations were assessed.
Results: At presentation, only 95 (58%) patients out of the total of 164
declared they currently received the HRT. Although in the women who
declare the HRT use there are significantly lower levels of gonadotropins
(FSH 32,1±22,1 vs. 44,2±23,3 IU/l p<0.001 and LH 20,8±17,5 vs.
26,6±18,1 IU/l p=0,04) as well as higher levels of E2 (136±148 vs.
89,9±100 pmol/l p<0.03) compared to women with TS who do not receive
the HRT, no differences in the lipid metabolism parameters were found.
The women with TS who received the HRT only showed lower glucose
level near the statistical significance (5±0,7 vs. 5,2±1 mmol/l p=0.08). In
the group of patients with TS who were treated with the growth hormone in
childhood (33 women – 21,5±5 y.), there were statistically significant more
favourable results regarding the lipid metabolism parameters compared to
the patients with TS (113 persons 23,3±5 y.) and no growth hormone
therapy (TC 4,5±0,8 vs. 5,0±1,1mmol/l p=0,02, HDL 1,4±0,4 vs. 1,5±0,5
mmol/l – ns, LDL 2,9±0,7 vs. 3,3±0,9 mmol/l – p=0,03 and TG 0,8±0,3
vs. 1,1±0,6 g/l – p=0,012, respectively).
Conclusions: 1. The hormone replacement therapy in women with TS does
not significantly affect the lipid metabolism parameters, there is only a slight
decrease in glucose levels. 2. The use of the growth hormone in childhood
of women with TS favorably influences their lipid profile.

Sa010 RELATION BETWEEN THYROID HORMONES AND
INSULIN RESISTANCE IN HEMODIALYSIS PATIENTS

Saeed Abdelwhab. Internal Medicine and Nephrology, Faculty of Medicine,
Ain Shams University, Cairo, Egypt

Introduction and Aims: Insulin resistance (IR) is a common problem in
patients with ESRD on regular HD and it is related to many complications
including cardiovascular complications the major killer in those patients.
Disorders of thyroid function are common in patients with ESRD. Many
factors had been claimed to attribute to IR in HD Patients. Our aim is to
study the relations between thyroid hormones and IR in HD patients for
better understanding and management of IR.
Methods: The study involved 35 patients with ESRD under regular HD
(group 1) and 20 normal control subjects (group 2). For all of them complete
history and clinical examination, biochemical and hematological, Thyroid
hormones TSH, freeT3 (FT3) and free T4 (FT4), Insulin resistance using the

homeostasis model assessment (HOMA-IR). Patients with DM and those
with known thyroid disorders were excluded from the study.
Results: Comparing HD patients and normal control subjects shows sig-
nificant differences as regard FT3 (p=0.04) 33.58±12.14 vs 40.63±11.27
pg/l respectively, TSH (p=0.03) 3.29±3.83 vs 1.80±0.88 mu/l respectively,
fasting insulin level (p<0.001) 30.1±6.05vs 10.68±2.77 mu/ml respectively
and HOMA (p<0.001) 6.72±1.41 vs 2.4±0.67 respectively.

There is no significant difference as regard FT4 (p=0.36) 15.17±6.72 vs
16.35±2.66 pmol/l respectively.
Bivariate correlation in HD patients shows HOMA IR correlates with
FT3 (p<0.001), FT4 (p<0.001), TSH (p<0.001), HDL (p<0.001), and
hematocrit (p<0.001).

No correlations were found with BMI, age, total cholesterol, LDL, or with
triglycerides. Linear regression analysis shows HOMA-IR in independently
determined by HDL (p =.04), hematocrit (p =0.02) and TSH (p=0.008).
Conclusions: IR is very common in HD patients. There is a close
correlation between IR and thyroid hormones. TSH, HDL, and hematocrit
level independently determine IR. Regular follow up of these factors is
necessary for proper management of IR.

Sa011 RENAL DENERVATION REDUCES GLOMERULAR
SUPEROXIDE PRODUCTION AND PROTECTS
FROM GROMERULAR INJURY IN DAHL
SALT-SENSITIVE RATS

Hajime Nagasu, Minoru Satoh, Kengo Kidokoro, Yuko Nishi,
Naruya Tomita, Tamaki Sasaki, Naoki Kashihara. Division of Nephrology
and Hypertension, Department of Internal Medicine, Kawasaki Medical
School, Kurashiki, Okayama, Japan

Introduction and Aims: Renal sympathetic nerve activity has important
roles on renal function in chronic kidney disease (CKD). Sympathetic activ-
ity is increased in CKD patients and plays an important and distinct role in
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renal disease-associated hypertension. Indeed, sympathetic activation is of
crucial importance for both the raised blood pressure and the high morbidity
and mortality of end-stage renal disease. So we investigated whether renal
denervation protects renal function through an anti-oxidative effect.
Methods: Dahl salt sensitive rats in two groups had the right kidney
uninephrectomized (Nx) and those in the other two groups had sham
surgery (DL group or DH group). Two weeks later, half of the Nx group
underwent left renal denervation (Nx-RDNx group; n=10) and the other half
had sham surgery (Nx-Sham; n=10). The DL group received a 0.3% salt
diet and the DH, Nx-RDNx, and Nx-Sham groups received an 8% salt diet
after renal denervation or sham operation. After a further 6 weeks, kidney
function and the renal tissue were assessed. In ex vivo study, using isolated
glomeruli from SD rats, the direct effects of catecholamine on NAD(P)H
oxidase activity were assessed.
Results: Blood pressure, heart rate, body weight, kidney weight and urinary
sodium excretion did not differ between Nx-RDNx and Nx-Sham group.
Creatinine clearance and urinary albumin excretion were significantly lower
in the Nx-RDNx group than in the Nx-Sham group (P<0.05). This data
suggests that renal denervation protects renal function. We determined trend
of blood pressure every 2-weeks after renal denervation and all day at 6-
weeks after renal denervation. There was no significant difference between
Nx-Sham and Nx-RDNx. Desmin staining was lower in Nx-RDNx compared
with Nx-Sham. These data supported that renal denervation prevented from
glomerular damage. Fluorescent staining for reactive oxygen species in
isolated glomeruli was significantly weaker in the Nx-RDNx group. A
lucigenin assay of NAD(P)H oxidase activity in isolated glomeruli indicated
that renal denervation may have caused the reduction in reactive oxygen
species through suppression of the activity of NAD(P)H oxidase. The mRNA
expressions of NAD(P)H oxidase cytosolic components were significantly
lower in isolated glomeruli from the Nx-RDNx group than from the
Nx-Sham group. The ACE mRNA expression in isolated glomeruli was
significantly increased in the Nx-Sham and Nx-RDNx groups compared
with the DH group. However, there was no significant difference between
the Nx-Sham and Nx-RDNx groups. Plasma renin activity was significant
increased in the Nx-Sham group compared with DH, and renal denervation
suppressed this activity. Ex vivo study showed that, although the NAD(P)H
oxidase activity did not change with administration of either the α- or
β2-agonist, it increased with the β1-agonist.
Conclusions: Renal sympathetic denervation helps protect against glomeru-
lar sclerosis, possibly by suppressing NAD(P)H oxidase activity, thereby
decreasing glomerular reactive oxygen species.

Sa012 ENDOTHELIAL PROGENITOR CELLS (EPCs) IN A HUMAN
MODEL OF VASCULAR HYPOREACTIVITY:
RELATIONSHIP WITH HYPERTENSION AND
CARDIOVASCULAR REMODELING

Lorenzo Calò 1, Monica Facco 1, Elisa Pagnin 1, Elisa Boscaro 1,
Angela D’Angelo 2, Achille Pessina 1. 1Clinical and Experimental
Medicine, University of Padova, Italy; 2Medical and Surgical Sciences,
University of Padova, Italy

Introduction and Aims: Appropriate endothelial function is critical in the
pathophysiology of hypertension and long-term complications as atheroge-
nesis and cardiovascular remodeling.
Angiotensin II (Ang II)-induced oxidative stress causes endothelial dys-
function via senescence of EPCs, reduction of NO bioavailability and
secretion of inflammatory cytokines. NO bioavailability and activation of
eNOS are critical for EPCs activity that is reduced in EPCs of hypertensives
and correlates with accelerated EPC senescence while ARBs increase the
number of circulating EPCs.
In Bartter’s/Gitelman’s patients (BS/GS) who have increased levels of Ang II
yet normo/hypotension, we demonstrated intrinsically blunted Ang II type 1
receptor (AT1R) signaling (Kidney Int 2006, JCEM 2004, J Hypertens 2007
and 2008) and activation of AT2R signaling (J Hypertens 2010) explaining
their reduced oxidative stress (J Hypertens 1998, NDT 2003) increased
NO production, higher insulin sensitivity, absence of microalbuminuria and
endothelial dysfunction (NDT 2008, Diabetes Care 2006, J Hum Hypertens
2007) along with lack of cardiovascular remodeling (NDT 2008, JEI 2009)
therefore depicting the opposite picture of the Ang II signaling/insulin-
glucose metabolism relationships found in diabetes and hypertension.

No data are available in BS/GS patients on the number of circulating EPCs.
Methods: Peripheral blood progenitor cells were analyzed in 10 BS/GS
patients (1 BS and 9 GS) genetically and biochemically characterized and in
10 normotensive healthy subject for the expression of cell surface antigens
with direct three-color analysis using fluorescein isothiocyanate-conjugated,
phycoerythrin-conjugated and allophycocyanin-conjugated monoclonal an-
tibodies by flow cytometry analysis. EPCs were defined as CD34+KDR+ or
CD133+KDR+ and CD133+CD34+KDR+ cells.
Results: In BS/GS CD34+KDR+ cells number did not differ from
controls: 50.00±36.32 vs 29.33±14.38 while both CD133+KDR+ and
CD133+CD34+KDR+ cells were higher: 22,55±11.46 vs 12.00±9.54,
p=0.049 and 10.33±3.53 vs 3.53±3.00, p=0.0003, respectively.
Conclusions: These results in a human model opposite of hypertension
contribute to clarify the mechanisms involved in the positive effect of ARBs
on EPCs and give support to the therapeutic strategy based on the stimulation
of proliferation of circulating EPCs for the prevention of atherosclerotic
cardiovascular diseases.

Sa013 CALCIUM CHANNEL BLOCKERS AZELNIDIPINE BUT NOT
AMLODIPINE REDUCE GLOMERULAR DAMAGES IN DAHL
SALT-SENSITIVE RATS BY SUPPRESSION OF
SYMPATHETIC NERVE SYSTEM

Yuko Nishi, Minoru Satoh, Hajime Nagasu, Atsunori Kuwabara,
Daisuke Yorimitsu, Kengo Kidokoro, Naruya Tomita, Tamaki Sasaki,
Naoki Kashihara. Division of Nephrology and Hypertension, Department
of Internal Medicine, Kawasaki Medical School, Kurashiki, Okayama,
Japan

Introduction and Aims: Hypertension is not only a cause of hypertensive
renal injury but also a major progressive factor of organ damages on end
stage renal disease. Dihydropyridine type calcium channel blockers (CCBs)
have potent antihypertensive effects. Generally, these CCBs dilate afferent
arerioles in glomeruli and induce glomerular hypertension if systemic blood
pressure is not decreased enough. Azelnidipine (AZL) is one of CCBs that
decreases heart rates probably by the suppression of sympathetic nerve
activity (SNA). AZL has an effect of proteinuria reduction compared with
amlodipine (AML) on hypertensive patients, although the mechanisms
including the effect on glomerular hemodynamics are not fully elucidated.
So, we examined whether AZL ameliorates progressive glomerular injury
through renal SNA suppression compared with AML.
Methods: Male six-week-old Dahl salt-sensitive rats were divided into
three -groups; untreated group, AML -treated group, AZL -treated group.
The systemic SNA was examined by heart rate variability analysis using
telemetry blood pressure monitoring systems and the renal SNA was
determined by renal tissue catecholamine levels. To examine the effect of
SNA, the same protocol study was performed using Dahl salt-sensitive
rats underwent renal denervation. In acute experiment, the glomerular
circulation before and after acute infusion of AML or AZL was monitored
by a charge-coupled device camera.
Results: Three weeks later, low frequency/high frequency ratio (an indicator
of sympathetic nerve activity) and renal catecholamine levels in AZL-treated
group were decreased as compared to AML-treated group. The proteinuria
and glomerular injury were also improved in AZL-treated group compared
to AML-treated group, significantly.

There was no significant difference in the proteinuria and serum creatinine
between AZL-treated and AML-treated groups in Dahl salt-sensitive rats
underwent renal denervation, indicating that the reno-protective effect of
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AZL is mainly dependent on reduction of sympathetic nerve activity. In
acute experiment, the efferent artery was contracted by AML infusion but
not by AZL infusion. At the same time, low frequency/high frequency ratio
was decreased by AML infusion but not by AZL infusion.
Conclusions: Based on these findings, AZL was superior to AML on the
points of reduction in proteinuria and improvement of glomerular damage
in Dahl salt-sensitive rats. AZL showed these effects may be through the
reduction of intra-gromerular pressure via the suppression of SNA.

Sa014 ANGIOTENSIN-CONVERTING ENZYME INHIBITORS
(ACEIS) OR ANGIOTENSIN II TYPE 1 RECEPTOR
ANTAGONISTS (ARBS) IN PATIENTS WITH SEVERE
RENAL ARTERY STENOSIS

Sofia Sofroniadou, Theodoros Kassimatis, John Reidy, David Goldsmith.
Department of Renal Medicine and Transplantation, Guy’s and St Thomas’
NHS Foundation Trust, King’s Health Partners AHSC, London, United
Kingdom

Introduction and Aims: To evaluate the efficacy and safety of angiotensin-
converting enzyme inhibitors (ACEIs) or angiotensin II type 1 receptor
antagonists (ARBs) in patients with severe atherosclerotic renal artery
stenosis (ARAS).
Methods: ACEI or ARB was introduced in 36 patients with ARAS shortly
after angiographic diagnosis or arterial intervention, 26/36 underwent
revascularization (group A),while 10 patients (group B) were managed only
with medical treatment. Blood pressure and EDTA GFR were tracked.
Results: The systolic and diastolic blood pressure showed a statistically
significant decline for all the 36 patients, after the first month post ACE/ARB
and throughout the observational period of 85±38 months (p<0.001).(SBP
pre diagnosis/intervention 162 mmHg ± 4.9, 1 year post ACE/ARB
140.4± 4.8, DBP pre diagnosis/intervention 83.8 mmHg ± 2.5, 1 year post
ACE/ARB 71.2 mmHg ± 2.5)
The mean total EDTA GFR exhibited a statistically significant decline over
the study period for both groups together (p=0.030). (EDTA GFR pre diag-
nosis/intervention 40.7±3 ml/min, 1 year post ACE/ARB 33.9±3.4ml/min,
>6 years post ACE/ARB 28.9±4.5ml/min).
The mean time from diagnosis/intervention to end stage renal disease
(ESRD) for the 36 patients was 135±15.3 months with no difference
between the two groups. Seven patients totally (19.44%) reached ESRD.
Patients with higher eGFR values before intervention took a longer time to
dialysis (HR= 0.763, 95% CI 0.604-0.694, p=0.023) and eGFR was also
predictor of ESRD in a binary logistic regression analysis (p=0.043). The
mean overall survival for the whole cohort of patients was 165.4±13.6,
months with no statistically significant difference beween the two groups
(log rank test=0.857). Fourteen deaths (38.8%) totally were recorded during
the observational period. Four non fatal (11.1%) and 12 (33.3%) fatal
cardiovascular events were recorded during the whole observational while
one episode of acute renal failure and persistent hyperkalaemia in one
patient were attributed to the treatment with ACEI/ARB.
Conclusions: The introduction of ACEI/ARB in patients with ARAS is
safe and effective and is characterized by good blood pressure control,slow
decline in GFR and few adverse events.

Sa015 GENDER-SPECIFIC DIFFERENCES IN THE IMPACT OF
CARDIOVASCULAR RISK FACTORS ON ARTERIAL
STIFFNESS MARKERS: RESULTS FROM THE HEINZ
NIXDORF RECALL STUDY

Jens Nuernberger 1, Stefan Moehlenkamp 2, Susanne Moebus 3,
Andreas Kribben 1, Klaus Mann 4, Karl-Heinz Joeckel 3, Raimund Erbel 2.
1Department of Nephrology, 2Department of Cardiology, 3Institute for
Medical Informatics, 4Department of Endocrinology, University
Duisburg-Essen, Essen, Germany

Introduction and Aims: Arterial stiffness parameters, aortic pulse wave
velocity (PWV) and Augmentation Index (Aix), are independent predictors
of cardiovascular morbidity and mortality. It is known that cardiovascular
risk factors are related to arterial stiffness and that morbidity and mortality
differ between men and women. However, it is not clear if gender-specific
differences influence the way these risk factors relate to arterial stiffness.

The aim of this study was to determine if gender-specific differences affect
the relationship between cardiovascular risk factors and arterial stiffness
markers PWV and AIx.mortality between men and women.
Methods: In participants of the Heinz Nixdorf Recall study, a population-
based, unselected cohort from the general population, PWV (1450 men,
1115 women) and AI (1450 men, 1115 women) were obtained in subjects
aged 50 – 80 years (mean age 64±7.6 years). The arteriograph® was used
to measure PWV and AIx. Multivariate analysis was carried out using age,
systolic blood pressure (SBP), smoking status, LDL-cholesterol and HbA1c
as independent and PWV or AIx as dependent variables.
Results: In men and women, PWV was significantly correlated to SBP
(men: p=0.0001, β=0.207; women: p<0.0001, β=0.165) and to smoking
(men: p<0.0001, β=0.188; women: p=0.0003, β=0.111). In men PWV
was significantly correlated to age (p<0.0001, β=0.228) and to HbA1c
(p=0.0036, β=0.073), while in women PWV was correlated to LDL-
cholesterol (p=0.0119, β=0.075).
AIx was significantly correlated in men and women to SBP (men: p=0.0001,
β=0.201; women: p<0.0001, β=0.201), to smoking (men: p<0.0001,
β=0.104; women: p=0.0008, β=0.104), and to HbA1c (men p=0.0229,
β=-0.059; women: p<0.0001, β=-0.130). Only in men, AIx was correlated
to age (p<0.0001, β=0.175).
Conclusions: SBP and smoking appear to be strong determinants of arterial
stiffness parameters in both men and women. But only in men, age appears
to be a determinant of PWV and AIx. Such gender-related differences
may contribute to changes in stiffness and may lead to differences in
cardiovascular mortality between men and women.

Sa016 PREDICTORS OF POST PERCUTANEOUS
TRANSLUMINAL RENAL ANGIOPLASTY LONG TERM
SURVIVAL IN THE ELDERLY

Alfonso Tafur 1, Garavan Kane 1, Anthony Stanson 2, Chrinstina Wood 3,
Kent Bailey 3, Vesna Garovic 4. 1Cardiovascular Medicine, Mayo Clinic,
Rochester, USA; 2Radiology, Mayo Clinic, Rochester, USA; 3Biostatistics,
Mayo Clinic, Rochester, USA; 4Nephrology and Hypertension, Mayo
Clinic, Rochester, USA

Introduction and Aims: Despite recent uncertainty as to the utility of per-
cutaneous transluminal renal angioplasty (PTRA), the number of procedures
is rapidly escalating. Elderly patients have the highest prevalence of renal
artery stenosis (RAS), PTRA utilization, and comorbidities which may im-
pact peri-procedural complication rates and long term survival. We designed
a retrospective cohort study to evaluate the predictors of peri-procedural
complications and 5 year survival in the elderly who underwent PTRA, and
in particular to determine if older age was a predictor.
Methods: We included all patients older than 65 years old who underwent
PTRA from 06-01-2003 to 12-31-2005. We abstracted demographic data,
patient comorbidities, and 5 year mortality confirmed by 2 independent
sources. Major complications were pre-defined and collected up to 1 month
post-PTRA (retroperitoneal hemorrhage, acute renal failure, acute coronary
syndrome, heart failure (HF) exacerbation requiring intubation, sepsis or
peripheral embolism). Renal specific data included resistive indices (RI)
and creatinine clearance (CrCl). For the mortality endpoint, we estimated
Kaplan Meier curves and conducted Cox proportional hazard analysis.
Expected survival was based on Minnesota white life table data, and was
used to analyze relative survival. For the major complications endpoint,
logistic regression was used. All predictive analyses were univariate.
Results: We collected a total of 209 patients with a meanmedian age of
76±6 (range 65 – 92). At baseline, all the patients had hypertension and
impaired renal function (CrCl 43±20 mg/dL). Median follow up time was
4.3 years (range 0 days to 6.4 years). Cumulative Post-PTRA mortality
at 1 and 5 years was 10% (95% CI 6%,15%) and 38% (95% CI 29%,
47%), respectively, and was significantly reduced (p=0.002) compared to
expected. Once adjusted for expected survival, the variables univariately
associated with relative mortality were: BMI (for each 5 unit increase,
HR=1.44; p=0.01) diabetes mellitus (HR=2.10;, p=0.007), CrCl (for each
10 unit decrease, HR= 1.31; p=0.005), RI (for each 0.1 unit increase, HR=
1.94; p=0.004) and HF (HR=2.95; p<0.001). Of note, age group was not
associated with relative mortality in this elderly group. (HR=0.81, p=0.51).
Eleven percent (n=22) of the patients had a major complication. Variables
associated with this outcome were “Not being on a diuretic” (OR=4.18;
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p=0.002) and “being on a nitrate” (OR=3.44; p=0.01), while age group,
again, was not associated with the outcome (OR=2.08, p=0.14).
Conclusions: Clinical predictors of 5 year survival after PTRA in the elderly
with RAS include BMI, diabetes mellitus, CrCl, RIs, and HF. Age of greater
than 65 was not a predictor of mortality or post-PTRA complications in the
elderly with RAS.

Sa017 HIGH-SALT DIET FURTHER DECREASES RENAL,
CARDIAC AND PLASMA RENALASE LEVELS IN A
CHRONIC KIDNEY DISEASE RAT MODEL

Janete Quelhas-Santos 1, Benedita Sampaio-Maia 2, Liliana Simões-Silva 1,
Cátia Fernandes-Cerqueira 1, Manuel Pestana 1. 1Unit of Research and
Development of Nephrology, Faculty of Medicine, University of Porto,
Portugal; 2Faculty of Dental Medicine, University of Porto, Portugal

Introduction and Aims: Chronic kidney diseases are characterised by
salt sensitive hypertension and increased cardiovascular risk. Renalase, a
new regulator of cardiac function and blood pressure, is a monoamine
oxidase secreted in blood mainly by the kidney but also by the heart and
other tissues. A reduced renalase expression was described in patients and
animal models of chronic kidney disease and hypertension. In addition, the
renalase knockout mouse is hypertensive and exquisitely sensitive to cardiac
ischemia. The aim of the present study was to examine the influence of
high sodium intake on circulating, renal and cardiac expression of renalase
in rats submitted to 3

4 nephrectomy ( 3
4 nx) and Sham surgery (Sham).

Methods: Ten days after surgery, 3
4 nx and Sham animals received a normal

(NS) or a high sodium (HS) diet (40mmol/kg/day) during four days. Blood
pressure and heart rate were measured daily using a photoelectric tail-
cuff pulse detector. Fourteen days after surgery the animals were sacrificed.
Blood, left ventricle and renal cortex were collected for protein quantification
by Western-blotting using the anti-renalase polyclonal primary antibody
(1:200, Abcam, UK). In addition, cardiac morphometry and transversal
cardiomyocyte diameter were also evaluated in all groups.
Results: Blood pressure, heart rate and transversal cardiomyocyte diameter
were significantly increased in 3

4 nx rats in both NS and HS conditions.
In addition, HS diet significantly increased bood pressure (p<0.05), heart
rate (p<0.05) and transversal cardiomyocyte diameter (p<0.001) in both
3
4 nx and Sham animals. During both NS and HS diet the dimmer form
of renalase was significantly reduced in both renal cortex (p<0.05) and
left ventricule (p<0.05) from 3

4 nx rats. In addition, HS diet significantly
decreased both monomer and dimmer renalase forms in both renal cortex
(p<0.05) and left ventricule (p<0.05) from 3

4 nx rats. During NS diet,
renalase expression was significantly reduced in plasma from 3

4 nx animals
in comparasion with Sham animals. In addition, during HS diet a significant
decrease in both monomer and dimer renalase forms were found in plasma
from 3

4 nx animals.
Conclusions: Our results provide evidence for a decrease in tissue and
circulating renalase levels in 3

4 nx rats which is further accentuated during
HS diet. It is suggested that the sodium-sensitive decrease in tissue and
plasma renalase level in 3

4 nx rats may contribute to the increased sodium-
sensitivity of blood pressure and enhanced cardiovascular risk in chronic
kidney disease.
Project supported by grant PIC/IC/83029/2007 from FCT/FEDER.
Quelhas-Santos J. supported by the fellowship SFRH/BD/39066/2007.

Sa018 HIGH GLUCOSE-INDUCED OXIDATIVE STRESS
INCREASES TRANSIENT RECEPTOR POTENTIAL
CANONICAL TYPE 6 (TRPC6) CHANNEL EXPRESSION IN
HUMAN MONOCYTES

Florian Thilo, Tilo Wuensch, Martin Tepel. Charite, Nephrology, Berlin,
Germany

Introduction and Aims: Transient receptor potential canonical type 6
(TRPC6) channel induced cation influx activates human monocytes, which
play an important role in the pathogenesis of diabetic nephropathy. In the
present study we investigated the effects of high glucose-induced oxidative
stress on TRPC6 channel expression in human monocytes.
Methods: Human monocytes were exposed to control conditions
(5.6mmol/L D-glucose), high glucose (30mmol/L D-glucose or L-glucose)

or high glucose in the presence of the superoxiddismutase mimetic tempol
(100μmol/L). TRPC6 mRNA expression was measured using quantitative
real-time RT-PCR. Calcium influx and intracellular reactive oxygen species
were measured using fluorescent dyes.
Results: Administration of 30mmol/L D-glucose for 90 minutes signif-
icantly increased reactive oxygen species from 1.0±0.01 arbitrary units
to 1.84±0.17 arbitrary units (p<0.01). 30mmol/L D-glucose significantly
increased TRPC6 mRNA by 2.58-fold (p<0.01; n=12). The administration
of high L-glucose (30mmol/L) did not significantly affect TRPC6 mRNA.
Concurrent administration of superoxiddismutase mimetic tempol blocked
the stimulating effect of 30mmol/L D-glucose on TRPC6 mRNA expression.
TRPC6 mRNA was significantly higher in monocytes from patients with
type 2 diabetes mellitus compared to control subjects (TRPC6 normalized
ratio, 0.028±0.014; n=18; vs. 0.015±0.006; n=28; p<0.05).
Conclusions: It is concluded that high D-glucose-induced oxidative stress
increases TRPC6 expression and calcium influx in human monocytes,
pointing to a novel pathway for increased activation of monocytes and
hence diabetic nephropathy in patients with diabetes mellitus.

Sa019 SELECTIVE DELETION OF Connexin 40 IN RENIN
PRODUCING CELLS IMPAIRS RENAL BARORECEPTOR
FUNCTION AND IS ASSOCIATED WITH ARTERIAL
HYPERTENSION

Charlotte Wagner 1, Alexander Job 2, Frank Schweda 1, Lisa Kurtz 3,
Maria Sequeira-Lopez 4, Ariel Gomez 4, Cor deWit 2, Armin Kurtz 1.
1Physiology, University Regensburg, Germany; 2Physiology, University
Lübeck, Lübeck, Germany; 3Innere Medizin, Klinikum der Universität
Regensburg, Germany; 4Pediatrics, University of Virginia, USA

Introduction and Aims: Renin producing juxtaglomerular cells are con-
nected via gap junctions to each other and to endothelial cells of afferent
arterioles. Connexin 40 is abundantly expressed by these two cell types.
Since global deletion of connnexin 40 causes local dissociation of renin
producing cells from endothelial cells, renin hypersecretion and hyperten-
sion, this study aimed to determine the relative contribution of endothelial
vs. renin cell connexin40 expression for the maintenance of renin secretion.
Methods: Hitherto, we generated mice with cell-specific deletion of Cx40
in endothelial and renin-producing cells using the cre/lox system and
characterized renin production and release in these animals.
Results: In mice lacking connexin40 in the endothelium blood pressure,
distribution of renin producing cells, and control of renin secretion was not
altered and was similar to control mice (homozygous for the floxed con-
nexin40 gene). In contrast, mice being deficient for Cx40 in renin-producing
cells were hypertensive and renin-producing cells were ectopically local-
ized. Although plasma renin activity and kidney renin mRNA levels of
these mice were not different from controls, negative regulation of renin
secretion by pressure was inverted into a positive feedback in kidneys
lacking connexin40 in renin-producing cells.
Conclusions: In summary, our findings demonstrate that endothelial con-
nexin40 is not essential for the control of renin expression and/or renin
release, whilst connexin40 in renin producing cells is required for their
correct positioning in the juxtaglomerular area and the pressure control
of renin secretion. Whether the lack of connexin40 itself or the ectopic
localization of the cells explains the impaired pressure control remains
to be clarified. Although additional mechanism, most likely unrelated to
renin cells, contribute to the renin excess in connexin40 null mice in the
resting state, plasma renin activity is relatively enhanced already in mice
lacking connexin40 only in renin cells if their blood pressure is considered.
Therefore, we conclude that absent pressure control of renin secretion in
these mice initiates and likely aggravates hypertension.
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Sa020 EFFECTS OF DIRECT RENIN INHIBITOR ON METABOLIC
SYNDROME OF FRUCTOSE-INDUCED HYPERTENSION IN
RATS

Te-Chao Fang 1,2,3, Chiu-Lin Chou 3,4. 1Division of Nephrology, Department
of Internal Medicine, Buddhist Tzu Chi General Hospital, Hualien, Taiwan,
Taiwan; 2Department of Medicine, Medical College, Tzu Chi University,
Hualien, Taiwan, Taiwan; 3Graduate Institute of Clinical Medical Sciences,
Tzu Chi University, Hualien, Taiwan, Taiwan; 4Division of Nephrology,
Hualien Armed Forces General Hospital, Hualien, Taiwan, Taiwan

Introduction and Aims: To examine the effects of direct renin inhibitor,
aliskiren, on metabolic syndrome (hypertension, hypertriglycerides, and
insulin resistance) of fructose-induced hypertension in rats (FHR).
Methods: Male Sprague-Dawley rats weighing 200 to 230 g were divided
into 3 groups (n=5 for each groups). Group CON: rats were fed standard
chow diet and served as the control group; Group Fru: rats were fed high
fructose diet (60% fructose); and Group Fru-Alis: rats were treated as Group
Fru, but aliskiren (100 mg/kg per day) were administered 4 weeks later.
The first day of fructose feeding was recognized as day 1. Body weight was
measured twice a week. The systolic blood pressure (SBP) and heart rate
(HR) were measured twice a week by the tail-cuff method. Blood samples
(1 mL) for glucose, insulin, triglycerides, total cholesterol, HDL, and LDL
were taken after 12 h of fasting at day 0, midpoint (Day 28), and at the end
of the study (Day 56) from the femoral artery under sodium pentobarbital
anesthesia (40 mg/kg IP).
Results: By the end of weeks 4 and 8 of high fructose diet, SBP had
increased significantly (P < 0.05), from 110±2 to 144±3 and 142±3
mmHg, respectively, and HR had increased significantly (P < 0.05), from
391±8 to 420±6 and 430±10 beats/min, respectively. In addition, high
fructose diet also significantly induced hyperglycemia and hypertriglycerides
at day 28 (210±10 mg/dL and 302±12 mg/dL) and day 56 (245±8 mg/dL
and 282±14 mg/dL), respectively. When the fructose-induced hypertension
had become established (SBP increased from 108±4 to 139±2 mmHg 4
weeks after high fructose diet, P < 0.05), subsequent aliskiren treatment
for 4 weeks reversed the elevated SBP, HR, glucose, and triglycerides to
the control levels. There were no significant differences in total cholesterol,
HDL, LDL, water intake, urine flow, sodium gain and body weight gain
among groups of rats at each time-matched period.
Conclusions: Direct renin inhibitor, aliskiren, not only can reverse fructose-
induced hypertension in rats, but also improve hyperglycemia and hyper-
triglycerides of fructose-induced hypertensive model.

Sa021 MXACALCITOL AMELIORATES KIDNEY INJURY IN DAHL
SALT-SENSITIVE RATS IN A RENIN-INDEPENDENT
MANNER

Isao Matsui, Kazunori Inoue, Chikako Nakano, Takayuki Hamano,
Hiromi Rakugi, Yoshitaka Isaka. Geriatric Medicine and Nephrology,
Osaka University Graduate School of Medicine, Suita, Osaka, Japan

Introduction and Aims: Vitamin D is essential for a vast number of physio-
logical processes. Recent studies have revealed its beneficial effects on can-
cer, autoimmune diseases, and cardiovascular events in addition to its classi-
cal roles on mineral metabolism. We have reported that 1,25(OH)2 vitamin
D and its analogue maxacalcitol ameliorate puromycin aminonucleoside-
induced nephrosis in rats (Nephrol Dial Transplant. 2009;24:2354-61).
Several experimental studies also have revealed the renoprotective effects
of vitamin D on Thy 1.1 nephritis rats and 5/6 nephrectomized rats. Be-
cause vitamin D represses renin mRNA transcription, it seems reasonable
that vitamin D protects kidney in these animal models with high-local-
renin. However, it is uncertain whether vitamin D protects kidney in a
renin-independent manner.
Methods: To assess the renin-independent renoprotective effects of vitamin
D, we employed Dahl salt-sensitive (DS) rat, in which plasma and kidney
renin levels are repressed under high-salt condition. Male DS rats were
randomly divided into four groups; 0.3% NaCl + vehicle (LS+V), 0.3%
NaCl + maxacalcitol (LS+M), 8% NaCl + vehicle (HS+V), or 8% NaCl
+ maxacalcitol (HS+M) at age 4 weeks. Vehicle or 0.4 μg/kgBW of
maxacalcitol was injected intravenously three times per week for 6 weeks.
Results: Both vehicle and maxacalcitol treated HS rats developed hyper-
tension at similar levels, whereas LS rats kept their normal blood pressure

within the experimental period. In comparison with LS+V or LS+M group
rats, HS+V group rats showed a marked elevation in urinary protein ex-
cretion and in serum creatinine levels at age 10 weeks. Treatment with
maxacalcitol in HS rats (HS+M) significantly reduced proteinuria and serum
creatinine levels. Renal renin mRNA expression levels in two HS groups
were significantly lower than LS groups. Treatment with maxacalcitol did
not affect renal renin mRNA expression levels in HS groups. These findings
indicate that maxacalcitol has a potential for renoprotection in a blood
pressure and renin independent manner.
Conclusions: The pharmacological inhibition of the RAAS with angiotensin
converting enzyme inhibitors or angiotensin II receptor blockers is now
the first-line treatment for patients with CKD. In spite of these intensive
therapeutic interventions for RAAS, CKD is still a worldwide major public-
health problem affecting 11% of the population. Our findings indicated that
vitamin D protects kidney independent of its renin repressive effect. Vitamin
D may serve as a new additional therapy to CKD patients concomitantly
with conventional RAAS inhibitors.

Sa022 ROLE OF INTRA- AND EXTRACELLULAR
SPHINGOSINE-1-PHOSPHATE IN SENSITIZATION OF
MESENTERIC ARTERIES CONSTRICTION IN
SPONTANEOUSLY HYPERTENSIVE RATS

Cristiane Aoqui 1, Ruth Eissler 1, Elias Scherer 2, Stefan Chmielewski 1,
Daniel Sollinger 1 , Oliver Witzke 3, Uwe Heemann 1, Marcus Baumann 1.
1Department of Nephrology, Klinikum rechts der Isar, Technische
Universität München, Munich, Germany; 2Department of Otolaryngology,
Klinikum rechts der Isar, Technische Universität München, Munich,
Germany; 3Department of Nephrology, University Essen, Essen, Germany

Introduction and Aims: The sphingolipid metabolite, sphingosine-1-
phosphate (S1P) plays an important role in the cardiovascular system,
related to its vasoactive properties. S1P acts as a first messenger when
it is an extracellular (EC) ligand at plasma membrane receptors from the
G-protein family termed S1P1–5 and as second messenger when it mobilizes
calcium from intracellular stores. Most of the intracellular (IC) S1P depends
on the synthesis from sphingosine by sphingosine kinase. The hypertension
setting, known to be associated with alterations in sphingolipid homeostasis,
is characterized by enhanced vasoconstriction and a dysfunctional endothe-
lium. The misbalance between the signals inducing dilation and constriction
is not fully understood. Our aim was to gain additional insight into different
aspects of the effect of S1P concerning vascular contractility of small
mesenteric arteries (SMA) in spontaneously hypertensive rats (SHR).
Methods: SMA (with diameter < 400 μm) from 12-week-old SHR were
mounted in a wire myograph (10 vessels per experiment). With the aim to
examine the effects of inhibition of IC S1P generation, we incubated vessels
with the sphingosine kinase inhibitor dimethylsphingosine (DMS) 10 μM
for 30 minutes. We tested the effect of extracellular S1P incubating vessels
with 0.1 μM for 10 minutes. Norepinephrine (NE) and calcium-induced
(Ca2+) constriction responses were examined before and after incubations.
Measurements with DMS were performed with intact endothelium and
S1P measurements were performed in arteries with intact and mechanically
removed endothelium, to assess endothelium dependency.
Results: Incubation with DMS did not affect NE-induced constriction
(NEmax. 25.5±5.0 mN/mm vs. NEmax. DMS 25.7±6.2 mN/mm) but signifi-
cantly decreased calcium-induced constriction (Ca2+

max. 34.1±2.7 mN/mm
vs. Ca2+

max. DMS 27.7±2.6 mN/mm, p<0.05). The effect of 0.1 μM
extracellular S1P resulted in significant increase in NE-induced constric-
tion (NEmax. 25.6±1.71 mN/mm vs. NEmax. S1P: 33.0±1.75 mN/mm,
p<0.05), not affected by removal of endothelium (NEmax with endothelium
33.0±1.75 mN/mm and without endothelium 31.2±0.86 mN/mm). There
was no effect on calcium-induced constriction, independent of the presence
of endothelium.
Conclusions: Our findings suggest that: 1) EC S1P increases NE-induced
constriction, independent of endothelium. 2) Blockade of IC S1P reduced
Ca-induced constriction.
Our results indicate that S1P sensitizes vasoconstriction in SMA of SHR
by different pathways, which may be involved in the pathophysiology of
hypertension in SHR.
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Sa023 PROGRESSING INCREASE IN ARTERIAL BLOOD
PRESSURE IN RATS ON HIGH-SALT DIET IS ASSOCIATED
WITH PROGRESSING HYPOPERFUSION OF THE RENAL
OUTER MEDULLA

Krzysztof Olszynski 1, Marta Kuczeriszka 1, Bozena Badzynska 1,
Agnieszka Walkowska 1, Janina Rafalowska 2,
Elzbieta Kompanowska-Jezierska 1. 1Laboratory of Renal and Body Fluid
Physiology, M. Mossakowski Medical Research Centre, Polish Academy of
Sciences, Warsaw, Poland; 2Department of Experimental and Clinical
Neuropathology, M. Mossakowski Medical Research Centre, Polish
Academy of Sciences, Warsaw, Poland

Introduction and Aims: Arterial blood pressure was proposed to be causally
related to perfusion of the renal medulla. The aim of this study was to
examine this relationship without using hypertension models with complex
pathogenesis.
Methods: We studied normal Wistar rats which show increasing systolic
blood pressure (SBP) when maintained on high-salt diet (4% Na w/w). SBP
(tail-cuff) was repeatedly determined in four groups of rats maintained on
standard (STD) or high-salt diet for 10 (HS10), 21 (HS21) or 28 (HS28)
days. At the end of studies the rats were anaesthetized and perfusion of the
total kidney (RBF, renal artery probe) and of the cortex, outer and inner
medulla (laser-Doppler fluxes: CBF, OMBF, IMBF) were determined.
Results: For STD, HS10, HS21 and HS28 groups the final SBP values
were 125±6, 150±4, 154±3, and 168±6 mmHg, respectively. RBF and
CBF increased progressively during the high-Na diet. Simultaneously, outer
but not inner medullary perfusion decreased. The outer-to-inner medullary
perfusion ratio (OMBF/IMBF) was 1.15±0.20, 1.03±0.25, 0.84±0,12
0.77±0.13 on STD diet, and on days 10, 21 and 28 of HS, respectively.
At 28 days of HS diet OMBF equaled 150±20 perfusion units compared
to 191±30 PU on standard diet; IMBF was slightly higher than in STD
rats. Morphologic studies of renal tissue disclosed vascular endothelial
proliferation and diminishment of anti-VEGF immunostaining within the
medulla; the alterations (especially loss of epithelial cells in outer medullary
Henle’s loops) progressed with the duration of HS diet.
Conclusions: The findings support a functional relationship between SBP
and renal outer (rather than inner) medullary perfusion and disclose the
associated morphologic alterations.
Disclosure: Supported by the Polish Ministry of Science and Higher
Education (grant No. N N 401225634).

Sa024 FENOFIBRATE AND TEMPOL PREVENT HIGH-FAT
DIET-INDUCED HYPERTENSION AND RENAL DAMAGE IN
SPONTANEOUSLY HYPERTENSIVE RAT (SHR) VIA
PI3K/Akt/FoxO3a-OXIDATIVE STRESS SIGNALING
PATHWAY

Yoon Sik Chang, Ji Hee Lim, Hyun Wha Chung, Min Young Kim,
Sungjin Chung, Seok Joon Shin, Hyung Wook Kim, Cheol Whee Park.
Division of Nephrology, Department of Internal Medicine, The Catholic
University of Korea College of Medicine, Seoul, Korea

Introduction and Aims: Phosphatidylinositol-3-OH kinase (PI3K)/protein
kinase B (Akt)/forkhead box-containing protein O (FoxO) signaling pathway
regulates cell metabolism, cell cycle arrest, oxidative stress, and apoptosis.
We have previously demonstrated that peroxisome proliferator-activated
receptor alpha (PPARα) activation and antioxidative agent have protective
effect on high-fat diet-induced renal damage and hypertension in SHR.
Therefore, we examined which intracellular pathways would involve in
these protective effects in high-fat diet-induced hypertension and renal
injury in SHR.
Methods: SHR and Wistar-Kyoto rat (WKY) at 8 weeks age were treated
with either a normal diet (SHR-C or WKY-C group, n = 6, respectively) or
a high fat diet (HF) (SHR-HF or WKY-HF group, n = 8, respectively) with
or without fenofibrate and tempol for 12 weeks.
Results: After 12 week, body weights, intra-abdominal fat mass, and
intrarenal free fatty acid and triglycerides accumulation were significantly
increased in SHR-HF and WKY-HF rats compared to those in SHR-C and
WKY-C rats (p<0.05). In SHR-HF rats, interestingly, systolic BP and 24
hr albuminuria were significantly increased than those in SHR-C (p<0.05).
Renal histology studies demonstrated that glomerular mesangial expansion

and inflammation were significantly increased in SHR-HF rats. These
changes were associated with decrease in intrarenal PI3K-pAkt-pFoxO3a
signaling, consequently leading to oxidative stress and apoptosis, reflecting
increases in 8-OH-deoxyguanosine levels in the kidney and urine and
TUNEL positive cells, respectively. On the contrary, there were no such
differences between WKY and WKY-HF rats. Of great interest, fenofibrate
and tempol treatments normalized all of these abnormalities via activation of
PI3K-pAkt-pFoxO3a signaling pathway, which suppressed oxidative stress
associated with the induction of intrarenal PPARα.
Conclusions: Taken together, fenofibrate and tempol ameliorate high-fat
diet-induced hypertension and renal damage in SHR via PI3K-Akt-FoxO3a-
oxidative stress. Our results suggest that PPARα activation by PPARα

agonist or antioxidant could provide a therapeutic role in renal damage
and hypertension resulting from the high-fat diet-induced hypertension and
renal damage.

Sa025 SYSTOLIC BLOOD PRESSURE DETERMINES RENAL
PLASMA FLOW DEPENDENT ON SEX AND AGE

Hana Guberina 1, Marcus Baumann 2, Oliver Witzke 1,
Thorsten Feldkamp 1, Jens Nürnberger 1, Thomas Philipp 1 ,
Andreas Kribben 1, Anna Mitchell 1. 1Department of Nephrology,
University of Duisburg-Essen; 2Department of Nephrology, Klinikum rechts
der Isar, Technical University, Munich, Germany

Introduction and Aims: Autoregulation of hemodynamics in the kidney
maintains renal plasma flow (RPF) within physiological limits over a wide
range of blood pressure values. We evaluated RPF in potential kidney donors
as a measure of kidney function dependent on systolic blood pressure (SBP),
sex and age.
Methods: Data were obtained from 113 individuals (n = 67 women, n
= 46 men, aged 48±12 years [women 51±10 years; men aged 45±12
years], range 22-75). Mean systolic blood pressure was assessed with 24h
ambulatory blood pressure monitoring (ABPM). Renal plasma flow was
measured with the 99mTc-MAG3 clearance radionuclide technique.
Results: Mean systolic blood pressure (120±10 mm Hg) and RPF (257±47
ml/min/1,73 m2) were in the normal range for all individuals. Overall systolic
blood pressure showed a weak but significant negative correlation with RPF
(R = -0.23, P = 0.01). The correlation was strongest in premenopausal
women (n = 27, R = -0.43, P = 0.013) and weaker in postmenopausal
women (n = 40, R = -0.28, P = 0.039).

SBP and RPF did not correlate in men. However, in men but not in women
age correlated negatively with RPF (men: R = -0.37, P = 0.008, women: R
= -0.02, P = 0.44).
Conclusions: Even in healthy individuals SBP negatively associated with
RPF. Hormonal status may account for the fact that this association seems
to be strongest in premenopausal women. From our data it seems likely that
while hormonal status may determine autoregulation of RPF in women, age
seems to be the determining factor in men.
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Sa026 IS EPLERENONE A SAFE AND EFFECTIVE
ANTIPROTEINURIC DRUG IN ELDERLY PATIENTS WITH
STAGE 3 CHRONIC KIDNEY DISEASE (CKD)?

C. Rosado Rubio, M.L. Alvarez Alejandre, R. Lopez de la Fuente, J.L.
Lerma Marquez, C. Gonzalez. Nephrology, Hospital Universitario,
Salamanca, Spain

Introduction and Aims: Proteinuria is an early marker of renal and vascular
damage, and microalbuminuria is associated with endothelial dysfunction.
An early blocking of proteinuria is an effective mechanism to slow the
progression of renal damage. However, as evidenced by the ONTARGET
study, a dual blockade that combines ACEI and ARB is not without risks and
can result in further deterioration of the renal function and hyperkalemia,
especially in the elderly.
Moreover, direct blockers of aldosterone and eplerone are antifibronegic and
beneficial for the cardiovascular system. Theoretically, they lack hormonal
or metabolic adverse effects (gynecomastia and hyperkalemia, respectively).
However, their effect on proteinuria and CKD progression in the elderly is
still unknown.
Aims: 1. To assess the antiproteinuric effect of eplerenone
2. To identify its influence on renal function
3. To establish its clinical and metabolic side effects
Methods: We performed a prospective study of 46 patients (mean age
69±5) with stage 3 CKD under treatment of ACEI and/or ARBs who
started taking 25 mg/day of eplerenone. Each patient served as own control.
We assessed proteinuria, serum K and serum Cr. The statistical study was
performed with analysis of variance with Student’s t-test or Kruskal-Wallis
test, depending on the variables.
Results: 74% of the patients showed a reduction of proteinuria from 1.53
to 1.12 (p<0.02).
The average concentration of serum K was 4.4 mg/dl, and the concentration
at the end of the follow-up was 4.5 mg/dl. This difference was not statistically
significant (p=0.83). No cases of severe hyperkalemia were observed.
The initial mean value of serum Cr in the sample is 1.6 mg/dl, and the final
value is 1.8 mg/dl. Again, this deterioration of the renal function was not
statistically significant (p=0.52).
Conclusions: 1. Eplerenone reduced proteinuria significantly in elderly
patients with stage 3 CKD who had been previously treated with ACE
inhibitors and/or ARB.
2. The good tolerance of eplerenona, the absence of hyperkalemia and the
moderate increase in glomerular filtration support the conclusion that it
can be used with close monitoring in these patients, although randomized
studies are required.

Sa027 REDUCTION OF ARTERIAL STIFFNESS AND
ALBUMINURIA ON RAMIPRIL THERAPY IN T2 DIABETIC
PATIENTS WITH HIGH CARDIOVASCULAR RISK

Olga Vikulova, Iwona Yarek-Martynova, Marina Shestakova. Diabetic
nephropathy department, Endocrinology Research Center, Moscow,
Russian Federation

Introduction and Aims: Cardiovascular disease is the main cause of death
in type 2 diabetes mellitus (T2DM). Increased arterial stiffness associated
with diabetes and metabolic syndrome may be one of the important factors
leading to increased cardiovascular risk. The non-invasive methodologies
used to estimate arterial stiffness are ultrasonography and applanation
tonometry. The aim of the study was to evaluate the parameters of arterial
stiffness on ramipril therapy in high risk patients with T2DM, arterial
hypertension (AH) and additional cardiovascular risk factors.
Methods: T2DM patients with inadequately controlled blood pressure (BP)
on any antihypertensive treatment were included. Inclusion criteria: systolic
BP (SBP) >130 and/or diastolic BP (DBP)>80 mmHg. After 2-week wash-
out period (if patients used inhibitors of angiotensin-converting enzyme
(IACE) or angiotensin II receptor antagonists (ARA)) ramipril 5-10 mg
per day was added. Ambulatory blood pressure monitoring (ABPM), urine
albumin excretion rate (UAER) and arterial stiffness using digital arterial
tonometry and reactive hyperemia were assessed before and after 12-
week treatment period. Computerized pulse wave analysis was performed.
Augmentation index (Aix) – the indirect parameter of arterial stiffness
was estimated from the difference between the second (P2) and first

(P1) systolic peaks and expressed as a % of pulse pressure (PP) ([P2-
P1]/PP)×100(%).The study was approved by local Ethical Committee and
informed consent was obtained from all the patients.
Results: Patients with T2DM (N=30) and AH were examined: median age
65.2±6.9yr, M/F 5/25, AH duration 10.1±6.9yr, mean BP 148/85 mmHg,
mean HbA1c 8.1±1.8% (HbA1c>7%, 6.5-7%, <6.5%: 72%, 21% and 7%
patients) with one or more additional cardiovascular risk factors: smoking
10%, microalbuminuria 20%, ischemic heart disease (IHD) 43%, familial
history of cardiovascular disease 76.7%. Increased arterial stiffness was
found in 93% of patients. ABPM showed significant decrease in mean
SBP during active period: 147/78 vs 135/74 mmHg, p<0.001, as well as
maximal SBP: 183/105 vs.166/99 mmHg, p<0.001 and mean SBP and
DBP during passive period: 135/74 vs. 129/65 mmHg, p<0.05. The target
BP level <130/80 mmHg was attained in 44% of patients. We have also
found statistically reliable differences in parameters of arterial stiffness:
Aix (39.9vs 35.3%, p<0.05), time of ejection period (T [ED/mc]: 295.8 vs.
268.9, p<0.001) and albuminuria level (22.0 vs 11.2, p<0.05).
Conclusions: We conclude that antihypertensive treatment with IACE
ramipril is the powerful therapy available for reducing arterial stiffness.
That might be a strong additional benefit in patients with DM and AH with
high cardiovascular risk.

Sa028 MANIDIPINE AND AMLODIPINE ACT DISPARATELY ON
RENAL MICROCIRCULATION IN HYPERTENSIVE
PATIENTS

Christian Ott 1, Markus Schneider 1, Kristina Striepe 1, Ulrike Raff 1,
Marco Alberici 2, Roland Schmieder 1. 1Department of Nephrology and
Hypertension, University of Erlangen-Nuremberg, Erlangen, Germany;
2Chiesi Farmaceutici S.p.A., Parma, Italy

Introduction and Aims: Intraglomerular pressure is one of the main driver
of progression of renal failure. Various antihypertensive agents differ
with respect to their effects on renal and intraglomerular haemodynamics.
From experimental data it is known that calcium channel blockers (CCB)
differ within their drug class: manidipine exerts beneficial effects on
intraglomerular pressure, whereas amlodipine increases intraglomerular
pressure, and hence urinary albumin excretion. The objective of the study was
to analyse whether these two CCBs exert disparate effects on intraglomerular
haemodynamics in hypertensive patients.
Methods: In this randomised, double-blind, parallel group study, hyperten-
sive patients were randomly assigned to receive manidipine 20mg (N=54)
or amlodipine 10mg (N=50) for 4 weeks. Renal plasma flow (RPF) and
glomerular filtration rate (GFR) were determined by constant-infusion
input-clearance technique with PAH and inulin. Intraglomerular pressure
(Pglom) and resistances of the afferent (RA) and efferent arterioles (RE)
were calculated according to the model originally established by Gomez.
Urine albumin-creatinine ratio (UACR) was calculated by dividing urinary
albumin by urinary creatinine.
Results: The primary objective, namely Pglom, did not change in the mani-
dipine group (69.5±3.9 vs. 69.5±3.6mmHg, p=0.951), whereas a significant
increase occurred in the amlodipine group (68.6±4.4 vs. 70.2±4.0mmHg,
p=0.009). There was a significant difference in the change of Pglom by
1.6mmHg (p=0.042) between manidipine and amlodipine group. Con-
sistently, GFR tended to be increased in amlodipine (p=0.081), but
not in manidipine group. No significant change in RPF was seen in
both treatment groups. In both treatment arms RA was reduced (mani-
dipine: 3389±1383 vs. 3055±1192dyn*sec-1*cm-5, p=0.018; amlodipine:
2897±925 vs. 2320±739dyn*sec-1*cm-5, p<0.001). The reduction of RA

was significantly more pronounced with amlodipine compared to manidip-
ine treatment (p<0.001). RE increased in both treatment arms (manidipine:
2257±494 vs. 2701±524dyn*sec-1*cm-5, p=0.012; amlodipine: 2488±505
vs. 2737±590dyn*sec-1*cm-5, p=0.002), with no difference between the
treatment arms. Manidipine decreased UACR (12.7±12 vs. 10.5±12mg/g
creatinine, p=0.053), whereas amlodipine increased UACR (14.3±33 vs.
16.2±26mg/g creatinine, p=0.003) with significant difference between the
groups (p<0.001). Further, manidipine treatment caused less peripheral
oedema than amlodipine treatment (2 vs. 10, p=0.03). Both CCBs decreased
systolic and diastolic blood pressure (all p<0.001), with a greater effect in
the amlodipine group.
Conclusions: After initiating antihypertensive treatment, the CCB mani-
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dipine lowered intraglomerular pressure, and thereby UACR compared to
amlodipine which translates into better preservation of renal function in
hypertensive patients.
Disclosure: This work was supported by Chiesi Farmaceutici S.p.A., Parma,
Italy.

Sa029 AGE BUT NOT MENOPAUSE INFLUENCES INTERACTIONS
OF THE RENIN-ANGIOTENSIN-SYSTEM WITH THE
ENDOTHELIN-SYSTEM IN THE HUMAN
MICROCIRCULATION

Uljana Rushentsova, Thomas Philipp, Andreas Kribben, Anna Mitchell.
Department of Nephrology, Essen University Hospital, Essen, Germany

Introduction and Aims: We have shown recently that angiotensin II
(ANGII) type 1 receptor-antagonism inhibits endothelin (ET-1)-mediated
vasoconstriction in young men and women. We now performed a study
on the putative influence of age and menopause on ET-1-induced vascular
responses and on the effect of ANGII-antagonism on these responses,
respectively.
Methods: 20 postmenopausal women (group 1: 56±4 years) without
hormone replacement and 21 premenopausal women (group 2: 24±3 years,
P<0.001 vs. group 1) were included in a double blind, randomized,
placebo controlled study. We used a Laser Doppler imager (moor LDI V
5.0, Axminister, UK) to evaluate changes in skin blood flow following
intradermal injection of ET-1 (10-18, 10-16, 10-14, 10-12 mol) after oral intake
of placebo (plac) or the ANGII-receptor antagonist valsartan (Vals, 80
mg). Oestradiol and progesterone serum levels were measured with enzyme
immunoassay. Data were analyzed with ANOVA of the time-effect curves
or t-test and are expressed as arbitrary perfusion units (PU, mean±SD).
Results: Following placebo postmenopausal women responded less to
higher ET-1-doses (mean max. constriction plac+ET-1, group 1 vs. group
2: ET-12 -86±79 PU vs. -234±81 PU, P<0.001; ET-14-44±58 PU vs.
-139±128 PU, P<0.001; ET-16 and ET-18, P>0.05). In the presence of
ANG II-antagonism mean max. vasoconstriction was significantly reduced
in both groups (P<0.001). In the presence of ANGII-antagonism the mean
overall vascular response to ET-1 was vasodilation (ANGII+ET-1 group
1: +23±31 PU, P<0.001 vs. baseline; group 2: +29±77 PU, P<0.05 vs.
baseline) with no difference between groups (P>0.05). Female sex hormone
levels were similar in both groups (group 1 vs. 2: estradiol 10±17pg/ml vs.
20±35pg/ml; progesterone 0.5±0.3ng/ml vs. 0.6±0.3ng/ml; all P>0.05).

Conclusions: Age but not endogenous estradiol and progesterone seems
to have influenced vascular responses to ET-1 in our study. Similar to
our previous results obtained in healthy young men and women ANGII-
antagonism not only inhibited ET-1-induced vasoconstriction but led to
ET-1 mediated vasodilation. This effect of ANGII-antagonism seems to be
independent of age and hormonal status in women.

Sa030 EFFECT OF POTASSIUM ON THE EXPRESSION OF
RENAL SODIUM TRANSPORTERS IN SALT-SENSITIVIE
HYPERTENSIVE RATS INDUCED BY UNINEPHRECTOMY

Ji Yong Jung 1, Eun Sook Jung 2, Sejoong Kim 1, Jay Wook Lee 3, Ki
Young Na 4, Kwon Wook Joo 2, Jin Suk Han 2. 1Department of Internal
Medicine, Gachon University of Medicine and Science, Incheon, Republic
of Korea; 2Department of Internal Medicine, Seoul National University
Hospital, Seoul, Republic of Korea; 3Department of Internal Medicine,
Chung-Ang University College of Medicine, Seoul, Republic of Korea;
4Department of Internal Medicine, Seoul National University Bundang
Hospital, Sungnam, Republic of Korea

Introduction and Aims: Dietary potassium is an important modulator of
systemic blood pressure (BP). The purpose of this study was to determine
whether dietary potassium is associated with alterations in the abundance
of major renal sodium transporters that may contribute to the modulation of
systemic BP.
Methods: Unilateral nephrectomy (uNx) was performed in male Sprague-
Dawley rats, and they were fed normal-salt diet (0.3% NaCl) for 4 weeks.
Thereafter, the rats were fed high-salt (HS) diet (3% NaCl) for 3 weeks.
The potassium repleted (HS+KCL) group was given mixed solution of
1% KCl as substitute for drinking water. The expressions of major renal
sodium transporters were determined sequentially at 1 and 3 wk by
semi-quantitative immunoblotting. The level of expression of mRNA of
With-No-Lysine (WNK) kinases was also determined sequentially at 1 and
3 wk by real-time PCR. Physiologic parameters and daily sodium and
chloride balance were also measured on the day of sacrifice.
Results: In the HS+KCL group, the urine flow rate was increased
(1.52±0.16 vs. 1.22±0.10 ml/hr/100gBW at 1 wk; 1.63±0.23 vs. 1.18±0.09
ml/hr/100gBW at 3 wk) and urine osmolality did not show any differ-
ences (603.9±23.07 vs. 634.2±19.55 mOsm/kg at 1 wk; 838.7±57.87 vs.
810.5±90.70 mOsm/kg at 3 wk), compared with those of the HS group. Daily
sodium and chloride balances were negative (-1.99±0.48 and -2.61±0.44
mmol/24hr/100g BW at 1 wk; -0.79±0.65 and -2.56±0.86 mmol/24hr/100g
BW at 3 wk, respectively) in the HS+KCL group. The systolic BP of the
HS+KCL group was lower than that of the HS group (140.3±2.97 vs.
150.9±4.04 mmHg at 1 wk; 180.3±1.76 vs. 207.7±6.21 mmHg at 3 wk).
Protein abundances of NHE3, NCC, and ENaC-γ in the HS+KCL group
were significantly decreased (21%, 33%, and 49% of the HS group at 1 wk
and 7%, 10%, and 16% of HS group at 3 wk, respectively). WNK4 mRNA
expression was significantly increased in the HS+KCL group (1.4-fold at
1 wk and 1.9-fold at 3 wk). The full-length WNK1/kidney specific WNK1
ratio was decreased in the HS+KCL group (0.6-fold at 1 wk and 0.6-fold at
3 wk).
Conclusions: We demonstrated a BP lowering effect of dietary potassium
supplementation in uNx-SSH rats associated with increased sodium and
chloride excretion. Adaptive alterations of NHE3, NCC, ENaC-γ may
partly play a role in the antihypertensive effect of dietary potassium. In the
distal nephron, the WNK kinases pathway may be involved in the altered
expression of NCC. Further studies are needed to elucidate the precise
mechanism.

Sa031 DNA DAMAGE IN KIDNEY CELLS, IN THE ISOLATED
PERFUSED KIDNEY AND IN KIDNEYS OF RAT MODELS
OF ELEVATED BLOOD PRESSURE BY ANGIOTENSIN II
AND ALDOSTERONE

Nicole Schupp 1, Nina Queisser 1, Frank Schweda 2, Helga Stopper 1.
1Institute of Pharmacology and Toxicology, University of Würzburg,
Germany; 2Institute for Physiology, University of Regensburg, Germany

Introduction and Aims: Increased activity of the renin angiotensin system
(RAS) with enhanced levels of angiotensin II (AngII) leads to oxidative
stress with endothelial dysfunction, hypertension and atherosclerosis. A
stimulated RAS can also cause an inappropriate increase of aldosterone
(Ald), predominantly in patients with heart failure or in a subgroup of
hypertensive patients. Newer epidemiological studies revealed a higher
cancer mortality and an increased kidney cancer incidence in hypertensive
patients. Among other factors, elevated concentrations of AngII or Ald, or
the combination of both might contribute to carcinogenesis, in particular of
the kidney.
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Methods: DNA damage was assessed with the standard genotoxicity tests
comet assay and micronucleus frequency test. Furthermore double strand
breaks and the oxidatively modified DNA base 7,8-dihydro-8-oxo-guanine
(8-oxodG) were detected by immunocytochemistry.
Results: While there was no significant change in cell vitality and prolifer-
ation, Ald concentrations starting from 10 nM caused a significant increase
of DNA damage in the comet assay and the micronucleus frequency test,
as well as an increase in double strand breaks and 8-oxodG. The DNA
damage was mediated by the mineralocorticoid receptor and preventable
with antioxidants. We could also show that AngII in concentrations, which
can be expected in primary urine of hypertensive subjects, induces DNA
damage in several cell lines analysed by the comet assay and the micronu-
cleus frequency test. This observation could be confirmed at the organ
level in isolated perfused mouse kidneys. As little as 1 nM AngII caused
a significant increase of DNA strand breaks. This damage was mediated
by the AngII type 1-receptor, but independent of the lower perfusate flow
caused by AngII, since a similar decrease of the flow with the thromboxane
mimeticum U-46619 did not lead to DNA breaks. Also in the transgenic
Ren2-rat, a hypertensive rat, which serves as a model for elevated AngII-
levels at the organ level, increased DNA damage could be observed in the
kidney.
Conclusions: In summary our in vitro found genotoxicity of AngII and Ald
could be confirmed not only at the organ level, but also in animal models
of hypertension. This leads to the conclusion, that increased hormone levels
might indeed be involved in the development of cancer in hypertensive
patients.

Sa032 TUBULAR INTERSTITIAL KIDNEY TISSUE DAMAGE AND
VESSEL FUNCTION IN PATIENTS WITH PRIMARY
ARTERIAL HYPERTENSION

Rafal Bednarski 1, Piotr Kubalski 2, Anna Stefanska 3,
Grazyna Odrowaz-Sypniewska 3, Jacek Manitius 1. 1Nephrology
Hypertension Internal Diseases, Collegium Medicum, Bydgoszcz, Poland;
2NZOZ Euromedica, General Practice, Grudziadz, Poland; 3Laboratory
Diagnostics, Collegium Medicum, Bydgoszcz, Poland

Introduction and Aims: Pathogenesis of tubular interstitial kidney tissue
damage, which plays important role in progression of end stage kidney
disease in patients with arterial hypertension, is not fully known. The aim
of the study was to assess relation between tubular interstitial kidney tissue
damage and the Pulse Wave Velocity (PWV), Augmentation Index (AIx),
as well as intima media thickness (IMT) in relation to GFR and uric acid
(UA).
Methods: In 25 patients with untreated primary arterial hypertension and
normal renal function, and in 15 healthy controls serum creatinine levels,
UA, 24 hour NAG, UA and creatinine excretion were measured. GFR was
assessed by MDRD (eGFR) formula. PWV was measured with Complior
device, AIx with SphygmoCor device, and ITM with ultrasound in both
groups.
Results: Results are presented as mean ±SD.

Hypertensives (n=25) Controls (n=15) p

Old 43,52±11,55 40,67±10,90 NS
Sex [F/M] 9F/16M 6F/9M
BMI [kg/m2] 28,72±4,00 25,04±4,00 p<0,01
SBP [mmHg] 163,40±13,05 119,0±9,1 p<0,001
DBP [mmHg] 101,20±9,60 77,67±6,51 p<0,001
MAP [mmHg] 121,88±9,75 91,47±6,62 p<0,001
PP [mmHg] 62,20±10,42 41,33±7,43 p<0,001
Creatinine [mg%] 0,87±0,14 0,9±0,17 NS
eGFR [ml/min/1.73m2] 94,42±14,56 91,76±12,37 NS
UA[mg%] 4,64±1,55 4,19±1,12 NS
UA24h[mg/24h] 359,8±206 423,9±247 NS
FEUA [%] 5,00±4,12 5,71±2,77 NS
NAG [U/L/g creat] 2,24±2,01 1,27±0,71 p=0,08
PWV [m/s] 7,86±1,60 6,50±1,12 p<0,01
Alx [%] 25,28±13,34 19,53±12,48 NS
IMT [mm] 0,73±0,19 0,53±0,11 p<0,01

Positive linear correlations have been observed: PWV vs. NAG (r = 0,46;
p=0,019); ITM vs. NAG (r = 0,36; p=0,078) and negative correlations:
PWV vs. FEUA (r = -0,33; p=0,11); Alx vs. UA24h (r = -0,38; p=0,058)

in the hypertensives only. In multiple regression analysis only PWV and
ITM [PWV(β 0,42; p=0,02), ITM(β 0,47; p=0,01), GFR (β 0,11; p=0,5),UA
(β -0,02; p=0,9)] were independently statistical significant associated with
NAG (R2 =0,51) in the hypertensives only.
Conclusions: Tubular interstitial kidney tissue damage in hypertensive
patients coexists with decrease in vessel flexibility.
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Sa033 ROLE OF THE RENAL FUNCTION AND HEMODYNAMICS
ABNORMALITY BILE DUCT LIGATED (HEPATORENAL
SYNDROME MODEL) ANIMALS

Tomochika Maoka 1, Seiji Hashimoto 2, Tetsuya Kawata 1,
Toshio Mochizuki 1, Takao Koike 1. 1Department of Medicine II, Hokkaido
University Graduate School of Medicine, Sapporo, Hokkaido, Japan;
2Department of Nephrology, Sapporo Medical Center NTT East, Sapporo,
Hokkaido, Japan

Introduction and Aims: Hepatorenal syndrome (HRS) is a functional and
reversible form of acute kidney injury without renal pathology. Renal
hemodynamics abnormality is the principal cause. However this mechanism
is still controversial. In addition the renin angiotensin system (RAS) is
generally activated in HRS. We examined the participation of the kidneys
with RAS system.
Methods: Sprague-Dawley rats were submitted to a sham-surgery or bile
duct ligation (BDL). We measured UN, Cr, total bilirubin (T-bil), AST,
ALT. We collected urine samples after about 2-wk. Moreover Adenosine 1
receptor (A1AR)-/-, bNOS -/-, eNOS -/- and WT+/+ mice were also given
the BDL operation. We assessed their autoregulatory responses of total
renal blood flow (RBF), superficial (SBF) and deep renal cortical blood flow
(DBF) using stepwise reductions of renal perfusion pressure (RPP). In vivo
micropuncture experiments were also performed. In addition, we assessed
the renal hemodynamics with admiration olmesartan.
Results: A positive correlation was found using Cr with AST and ALT
in BDL group. (p<0.01) However, we did not recognize a significant
correlation between Cr and T-bil. We found no urine protein in both groups.
Liver function disorder in eNOS -/- mice was a little high to the other
groups, however not significantly. As for Cr, a significant increase was
found in the eNOS -/- mice compared with WT +/+ mice. During reductions
of RPP, RBF and SBF fell significantly lower in BDL group than that of
sham-surgery group. DBF in both groups showed no significant changes.
Tubuloglomerular feedback (TGF) responses of stop flow pressure (Psf)
were significantly attenuated in BDL group. We did not find any differences
with the hemodynamics in both groups after administering olmesartan.
Conclusions: These hemodynamic abnormalities may play an important
role in hepatorenal syndrome. We found that eNOS had a high probability
in relation to the appearance and progression of HRS. Moreover we found
that the RAS system doesn’t factor into the activation of HRS kidneys.

Sa034 COMBINATION EFFECT OF N-ACETYL CYSTEINE AND
DEXAMETHASONE IN RENAL ISCHEMIA/REPERFUSION
INJURY

Babak Hajipour 1, Ruhollah Hemmati 1, Arezou Ettehadi 1, Hamid Tayebi 2,
Mohammad Tagizadiye 3, Rasoul Estakhri 3, Gafour Musavi 4, Babak
Mohammadi Saleh 4, Ali Khodadadi 4. 1Scientific association-Faculty of
Medicine, Islamic Azad University, Tabriz Branch, Tabriz, Islamic Republic
of Iran; 2Department of Nephrology-Faculty of Medicine-Tabriz University
of Medical Sciences, Tabriz, Islamic Republic of Iran; 3Department of
Pathology- Faculty of Medicine-Tabriz University of Medical Sciences,
Tabriz, Islamic Republic of Iran; 4Faculty of Veterinary, Islamic Azad
University, Tabriz Branch, Islamic Republic of Iran

Introduction and Aims: Ischemic acute kidney injury is a frequent clinical
syndrome with high morbidity and mortality. Reperfusion of previously
ischemic renal tissue initiates complex cellular events that result in injury
and the eventual death of renal cells due to a combination of apoptosis and
necrosis. The molecular mechanisms underlying the I/R renal injury are not
fully understood, but there are two important pathways underlying renal I/R
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injury, in which are inflammatory pathways and free radicals. The purpose
of this study was to evaluate combination pretreatment of N-acetyl cysteine
(NAC) and dexamethasone (DEX) on renal I/R model.
Methods: Male wistar rats (n=50) were assigned to 5 groups of 10 animals
each: 1: Sham; Laparatomy without I/R. 2: I/R; renal I/R. 3: I/R+ NAC
(150 mg/kg,IV) in two doses (10 min prior to ischemia and exactly before
reperfusion). 4: I/R+DEX; DEX (10 mg/kg, IV). 5: I/R+NAC+DEX. Right
kidney nephrectomized and left kidney subjected to ischemia by clamping
renal pedicles for 45 minutes and was reperfused for 6 hours after ischemia
by removing the clamps.
Results: Level of glutathione peroxidase (GPx) and superoxide dismutase
(SOD) decreased after renal I/R in all groups, level of GPx and SOD were
higher in I/R+ NAC + DEX group comparing to I/R, I/R+ NAC and I/R+
DEX groups and they were higher in I/R+ NAC group comparing to I/R and
I/R+ DEX groups significantly (P<0.05). Level of Cr, Urea, TNF-α, renal
tissue malondialdehyde (MDA) and renal injury index were increased after
renal I/R. Level of Cr, urea, tissue MDA and tissue injury index were lower
in I/R+ NAC + DEX group comparing to I/R, I/R+ NAC and I/R+ DEX
groups, and in I/R+ NAC was lower than I/R+ DEX group significantly
(P<0.05).There were no difference in tissue injury index between I/R+
NAC and I/R+ DEX groups. TNF-α level was lower in I/R+ NAC + DEX
group comparing to other groups and it was lower in I/R+ DEX group than
I/R+ NAC and I/R groups significantly (P<0.05).
Conclusions: DEX is a potent anti-inflammatory agent and attenuated the
inflammatory response and NAC, a strong anti-oxidant substance reduced
oxidative stress after renal I/R, while DEX and NAC combination had better
tissue protection comparing to administration of DEX and NAC alone.

Sa035 ACUTE KIDNEY INJURY IN DIFFERENT SIZED
ORTHOTOPIC ISOGENIC LIVER TRANSPLANTATION RAT
MODEL

Jun Wang 1, Zhiyong Du 2, Qi Long 1, Wen Zhang 1, Weiming Wang 1,
Chenghong Peng 2, Nan Chen 1. 1Kidney Department, Shanghai Ruijin
Hospital, Shanghai, China; 2Transplantation Department, Shanghai Ruijin
Hospital, Shanghai, China

Introduction and Aims: The aim of this study is to investigate the AKI
following normal size (100%) and half size (50%) orthotopic isogenic liver
transplantation (OILT) in the rat model.
Methods: The Rats were separated into 4 groups: sham operation, 100%
OILT, 50% OILT and renal artery clamp group. The renal pathology and
tubular cell apoptosis was analysed. The peritubular capillary integrity
was graded. The macrophages and leukocytes immersion was observed
and relative inflammation factors (tumor necrosis factor-α, interleukin-6,
interleukin 18) were analysed by immunohistology and western-blot.
Results: Rats subjected to OILT not only developed acute liver dysfunction,
but also developed severe AKI since 6h after OILT and the AKI injury
peaked in 72h. Rats subjected to OILT developed histological changes of
acute tubular injury.
In addition, the peritubular capillary became scarce and marked renal
endothelial cell apoptosis was detected involving peritubular interstitial
capillaries, accompanied by decreased endothelial cell proliferation.
Before obvious tubular structure damaged the peritubular capillary den-
sity decreased. Inflammtory changes in the kidney after OILT included
macrophages and leukocytes infiltration in the interstitium and upregulation
of several proinflammatory factors (tumor necrosis factor-α, interleukin-6,
interleukin 18). The severity of kidney injury was more obvious in OILT
group than renal ischemia/reperfusion group and 50% OILT group was
much more severe than 100% OILT group.
Conclusions: Our results show that AKI rapidly develops in rat after OILT
and is characterized by interstitial capillary scarce, renal tubular cell injury

Abstract Sa036 – Table 1. Biochemical measurements of groups

I II III IV V P

Creatinine† 0.45 (0.07) 0.47 (0.04) 0.64 (0.09) 0.50 (0.13) 0.53 (0.37) P<0.01 I-III, II-III, III-IV, III-V
MDA† 0.64 (0.01) 0.60 (0.14) 0.79 (0.14) 0.54 (0.26) 0.53 (0.10) P<0.01 I-III, I-V, II-III, II-V, III-V
SOD 5.17±1.10 5.7±0.99 6.55±0.93 6.03±0.76 6.42±0.58 P<0.05 I-III

*Unless otherwise specified data were given as (median ± standard deviation) and Single ANOVA test was used for comparisons, Tukey’s HSD test was used for Post Hoc Analyzes.
†Data were given as [median] and Kruskal-Wallis test for comparisons and Mann-Whitney U test for determining difference between two groups were used.

and inflammatory reaction. The severity of kidney injury is related to the
the size of liver and the transplanted liver function.

Sa036 THE ROLE OF CARNITINE IN PREVENTING RENAL
DAMAGE DEVELOPED AS A RESULT OF INFRARENAL
AORTIC ISCHEMIA-REPERFUSION

Seref Yuksel 1, C. Ugur Kocogullari 2, Onder Sahin 3, Recep Sutcu 4, H.
Ramazan Yilmaz 5, Efkan Uz 5, Yusuf Kara 4, Bunyamin Aydin 6,
Atilla Altuntas 6, M. Tugrul Sezer 1. 1Division of Nephrology, Suleyman
Demirel University School of Medicine, Isparta, Turkey; 2Department of
Cardiovasculer Surgery, Afyon Kocatepe University School of Medicine,
Afyonkarahisar, Turkey; 3Department of Pathology, Afyon Kocatepe
University School of Medicine, Afyonkarahisar, Turkey; 4Department of
Biochemistry, Suleyman Demirel University School of Medicine, Isparta,
Turkey; 5Department of Medical Biology, Suleyman Demirel University
School of Medicine, Isparta, Turkey; 6Department of Internal Medicine,
Suleyman Demirel University School of Medicine, Isparta, Turkey

Introduction and Aims: This study was designed to use carnitine in rat
models in prevention of ischemia-reperfusion (IR) damage frequently seen
following operations of infrarenal abdominal aorta.
Methods: Fourty male rats of Sprague-Dawley type were evenly (n=8)
randomized to 5 groups; Sham laparatomy (Group I), Carnitine Control
(Grou II), Aortic IR (Group III), AIR+Low Dose Cartinite (Group IV)
and AIR+High Dose Carnitine (Group V) groups. In groups of III, IV and
V, rats were subjected to 180 minutes of ischemia and then 60 minutes
of reperfusion with microvascular infrarenal aortic clamping. 15 minutes
before occlusion, intraperitoneal carnitine at a dose of 40 mg/kg in group
IV and at a dose of 200 mg/kg in group V was administrated.
Results: Compared to other groups’ serum creatinine levels of group
III were significantly higher. Also tissue MDA levels of group III were
significantly higher compared to groups I, II and V.
Histopathological examination results showed in Figure 1.
Total score of histological damage (TSHD) was significantly higher in
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groups III, IV and V compared to groups I and II. Morever, TSHD was
significantly lower in group V than group IV.
Conclusions: In this study we showed carnitine can partially prevent renal
damage in infrarenal AIR models of rats. This result may open new prospects
to us in prevention of renal IR damage during surgery of aorta.

Sa037 FUNCTIONAL DISCRIMINATION OF INTRARENAL AND
RENAL PELVIC CAPSAICIN-SENSITIVE PEPTIDERGIC
AFFERENT NERVE FIBERS

Tilmann Ditting, Wolfgang Freisinger, Kristina Rodionova, Sonja Heinlein,
Roland Veelken. Med 4, Nephrology, Friedrich-Alexander University
Erlangen-Nuernberg, Erlangen, Germany

Introduction and Aims: The kidney has a very complex sympathetic ef-
ferent as well peptidergic afferent innervation expressing TRPV1-receptors.
The renal pelvis is known to be very densely innervated with afferent
nerve fibers which are functionally far better understood than the intrarenal
afferent innervation, that is however likely to be of importance in health,
renal disease and hypertension. However, a clear-cut functional distinction
of renal pelvic and intrarenal afferents has not yet been described. We
therefore tested the hypothesis that intrarenal and renal pelvic afferent
nerve fibers can be discriminated functionally using a neurophysiological
multifiber recording approach.
Methods: Eight methohexital anesthetized male Sprague-Dawley rats were
equipped as follows: arterial and venous catheters for blood pressure record-
ing and application of fluids and drugs; a bipolar stainless steel electrode
for recording of left sided afferent renal nerve activity (ARNA); a triple
lumen renal pelvic (rp-) catheter for urine drainage and increasing rp
pressure (+15 cmH20) as well as for rp drug perfusion to selectively stimu-
late (CAP=Capsaicin 3.3*10-7M, 10μl/1min) or block (CPZ=Capsacepine
3.3*10-4M, 90μl/9min) renal pelvic ARNA via TRPV1 receptors; a renal
artery catheter for intrarenal ARNA stimulation (CAP=Capsaicin 3.3, 6.6,
10*10-7M 10μl bolus). Mechanical stimulation of renal pelvic ARNA
(pressure increase) was followed by chemical stimulation of renal pelvic
and intrarenal ARNA (CAP). This protocoll was repeated after rp perfusion
with CPZ to selectively block rp ARNA and once more after rp perfusion
with saline to unblock rp ARNA.
Results: Mechanical and chemical renal pelvic stimulation significantly
increased ARNA (289±39%; 299±47%, respectively). To achieve a similar
peak ARNA increase (302±51%) by intrarenal chemical stimulation, via
renal artery, higher CAP concentrations were necessary (2.5-fold). Renal
pelvic perfusion with CPZ reversibly blocked renal pelvic mechanic and
chemical stimulation effects efficiently. Interestingly, the intrarenal CAP
effect was only just sligthly diminished (-9%; n.s.) during blockade of pelvic
fibers.
Conclusions: For the first time, our study provides direct neurophysiological
evidence for the existence of a putatively functionally relevant intrarenal
peptidergic innervation that is independent from renal pelvic innervation.

Sa038 SYMMETRICAL DI-METHYL-ARGININE (SDMA) MIGHT
COUNTERACT THE PROTECTIVE EFFECT OF
ROSIGLITAZONE IN ACUTE KIDNEY INJURY (AKI)

Boris Betz 1, Reinhard Schneider 1, Tobias Kress 1, Nicole Lueneburg 2,
Edzard Schwehdelm 2, Rainer Boeger 2, Christoph Wanner 1,
Christoph Sauvant 3. 1Medizinische Klinik und Poliklinik I, Div. Nephrology,
University Hospital Wuerzburg; 2Institut für Experimentelle und Klinische
Pharmakologie und Toxikologie, University Hospital Hamburg-Eppendorf;
3Institute of Physiology, University Wuerzburg, Germany

Introduction and Aims: Nitric oxide (NO)-signal transduction mediated
by endothelial NO-synthase (eNOS) plays an important role in the recovery
from renal ischemia/reperfusion (I/R)-injury. The protective effect of PPAR-
gamma agonists in renal I/R-injury and influence on NOS regulation has
already been shown. It remaines unsolved why distinct effect of RGZ on
eNOS evoked only an unexpected small functional amelioration after renal
I/R-injury.
ADMA/SDMA are structurally similar to L-arginine (L-Arg). The first is
released from PRMT methylated proteins and competitively inhibits eNOS
activity. The second impairs cellular L-Arg transport and re-uptake from the
loop of Henle. Both, SDMA and ADMA are eliminated by renal excretion
while ADMA is additionally metabolized by DDAH 1/2. We investigated
the hypothesis that ADMA and SDMA could explain the discrepancy
between the strong attenuation of eNOS mRNA down-regulation and the
small functional improvement of RGZ in renal I/R-injury.
Methods: CD rats, subjected to bilateral I/R injury (60min) were ad-
ministered RGZ. Corresponding sham served as control. 24 hours after
reperfusion inulin-/PAH clearance were determined. Additionally serum
levels of ADMA, SDMA and L-Arg which is the substrate of eNOS were
determined by LC-MS/MS in renal cortex the expression of eNOS was
analyzed by qPCR, PRMT, DDAH 1 and 2 by Western-Blot.
Results: I/R-injury caused a significant decrease in inulin-/PAH-clearance
(5%/3% vs. sham). RGZ resulted in a improvement of renal function
(12% vs. sham). In clamping group eNOS expression was diminished
(20% vs. sham). RGZ significantly attenuated the decrease of eNOS (60%
vs. sham). Serum-levels of ADMA (+19%), SDMA (+145%) and L-Arg
(+97%) were significantly elevated in clamping group compared to sham.
RGZ had no effect on ADMA, SDMA and L-Arg levels. PRMT1 remained
unchanged in the clamping group. However, the application of RGZ caused
a significant down-regulation of PRMT1 (-50%) in sham and clamping
group. Expression of DDAH 2 remained unchanged, DDAH 1 expression
showed a down-regulation in the clamping-group with no RGZ effect.
Conclusions: Analysing ADMA, SDMA and L-Arg in AKI treated with
PPARgamma agonists we found no change by RGZ 24h after AKI. Likewise,
DDAH 1/2 were not influenced, but PRMT1 was reduced without influence
on ADMA level. Both, the clear increase of L-Arg and the small rise in
ADMA level suggest that ADMA has no major role in the inhibition of
eNOS activity. However, the distinct rise of SDMA after AKI which is not
influenced by RGZ could cause an intracellular lack of the NO substrate
L-arginine. Thus, we hypothize that despite increased eNOS expression by
RGZ the NO-production remains heavily impaired due to the intracellular
lack of L-arginine caused by ineffectiveness on SDMA dependent regulation.
This secundary exerts only a small effect on renal function after AKI.

Sa039 PROTECTIVE ROLE OF HYDRATION IN
GADOLINIUM-BASED CONTRAST MEDIA NEPHROPATHY

Chih-Chiang Chien, Jyh-Chang Hwang, Hsien-Yi Wang, Wei-Chih Kan.
Nephrology, Chi-Mei Hospital, Tainan, Taiwan

Introduction and Aims: Gadolinium-based contrast media (Gd-CM) have
recently been reported to induce deterioration in renal function. However,
the role of prophylactic measure with hydration remain unclear. Thus,
we attempted to assess whether hydration can prevent renal damage from
gadolinium-based contrast media.
Methods: All animal experiments were approved by the Animal Ethics
Committee of the Chi Mei Medical Center. Twelve male adult Sprague-
Dawley rats were randomly divided into two groups (control group and
hydration group). All the rats received an intravenous infusion of gadodi-
amide (5 mmol/kg). In hydration group, additional 0.9% NaCl administration
was performed 12 h before the contrast procedure with a rate of 10 cc/kg/hr
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and continued for 24 h; the NaCl solution being divided into 6 equal
portions was administered by intraperitoneal infusion every 4 hours. Effect
on biochemical parameters and renal histology were determined baseline
and 2 days after Gd-CM infusion.
Results: Acute renal failure, evaluated by the changes of glomerular
filtration rate (GFR) and serum creatinine (SCr) 48h after Gd-CM infection,
was consistently produced by Gd-CM in both 2 groups (p < 0.05). Light
microscopy revealed some degree of renal cortical tubular necrosis, including
vacuolization, epithelial sloughing and epithelial sloughing. Compared
with the control group, the percentages of reduction in GFR level were
significantly less in hydration rats (-15% in hydration group vs. -39% in
control group, P<0.05). Gd-CM in hydration rats also induced less extent
of cortical tubular cell injury, than did in control group. Vacuolization
and epithelial sloughing of proximal tubule between the 2 groups were
statistically significant (P = 0.01); however, there was no significant
difference of epithelial thinning between the 2 groups.
Conclusions: Gd-CM are nephrotoxic. The degree of acute kidney injury
after Gd-CM infusion can significantly reduce with hydration, no matter in
biochemical parameters or histological change.

Sa040 HYPERPHOSPHATEMIA MODIFIES GENE EXPRESSION
PROFILE IN THE PARATHYROIDS WITH DEREGULATION
OF THE DSPs FAMILY

Pablo Roman-Garcia 1,2,3, Natalia Carrillo-Lopez 1,2,3 ,
Ana Rodriguez-Rebollar 1,2,3 , Manuel Naves-Diaz 1,2,3, Jorge
B. Cannata-Andia 1,2,3. 1Sº Metabolismo Oseo y Mineral, Hospital
Universitario Central de Asturias, Oviedo, Asturias, Spain; 2RedInRen,
Spain; 3Instituto Reina Sofia de Investigacion, Spain

Introduction and Aims: Secondary hyperparathyroidism (sHPT) is a com-
mon complication of CKD that can be worsened by a phosphate overload.
The aim of this study was to asses the effect of a high phosphate diet on the
parathyroid glands (PTGs) of rats with chronic renal failure.
Methods: Rats were nephrectomized (7/8) and subsequently divided in two
groups: normal phosphate diet (0.6%) and high phosphate diet (0.9%). Rats
were sacrificed at 4, 8, 12, 16 and 20 weeks.
Blood samples were collected, and PTGs extracted and pooled according

to serum PTH levels into three groups: no sHPT, mild sHPT and severe
sHPT (Mean PTH: 60±63, 583±545 and 2238±851 pg/mL, respectively).
Biochemical parameters were measured; differential gene expression and
protein levels of ERK and p-ERK were analyzed in PTGs by gene expression
microarrays and immunohistochemistry respectively.
Results: The severity of the sHPT strongly correlated positively with PTG
size, serum PTH and phosphate levels, and negatively with serum calcium
levels and renal function.
In addition a marked and general gene expression down-regulation in the
PTGs was observed. Interestingly, several members of Dual Specificity
Phosphatases (DSPs) family were up-regulated in severe sHPT group
compared to no sHPT. DSPs are involved in the dephosphorilation of the
MAPK signalling pathway. In fact, PTGs from the severe sHPT group
showed a decrease in p-ERK levels.
Conclusions: Progression of sHPT implies a widespread gene repression.
The observed increments of DSPs reflect the efforts done by the PTGs to
prevent and counteract the marked hyperplasia via inactivation of p-ERK.

Sa041 HYDROXYFASUDIL MEDIATED RHO-KINASE INHIBITION
IMPROVES RENAL ISCHEMIA-REPERFUSION INJURY IN
A RAT MODEL OF ACUTE RENAL FAILURE BY
AFFECTING MULTIPLE PATHWAYS INVOLVED IN THE
IMMUNE RESPONSE

Dominik Kentrup, Stefan Reuter, Bayram Edemir, Alexander Grabner,
Hermann Pavenstädt, Eberhard Schlatter, Eckhart Büssemaker.
Medizinische Klinik und Poliklinik D, Universitätsklinikum Münster

Introduction and Aims: Renal Ischemia-Reperfusion Injury (IRI) can still
be considered as one of the main causes of acute renal failure, preceded
by (renal) surgery, transplantation or trauma. Due to the important role
of cytoskeletal reorganization in these processes, mainly regulated by Rho
GTPases, we hypothesized that blockade of the Rho effector Rho-associated
protein kinase (ROCK) may improve renal IRI outcome. Since IRI triggers
a complex cascade of events in the affected organ systems, involving an
intricate network of several different pathways, microarray analysis provided
a suitable analytical approach.
Methods: Male Sprague Dawley rats were unilaterally nephrectomized one
week before inducing IRI by clamping the left renal artery for 45 min.
Rats were divided into two groups: one h before the ischemia procedure
rats received either 10 mg/kg hydroxyfasudil (HF, i.p.) or vehicle (CTR,
isotonic NaCl). During the reperfusion phase following the operation rats
were housed for 1-4 d in metabolic cages; blood and urine samples were
taken daily for analysis. Microarray analysis was performed on kidneys
of both groups, which were harvested on post operative day 4, as well as
on kidneys from unilaterally nephrectomized rats. Data are given as mean
values ± SEM.
Results: Rats treated with hydroxyfasudil showed a significantly improved
creatinine-clearance (HF: 0.538±0.03 ml/min/100 g vs. CTR: 0.137±0.02
ml/min/100 g, n=6, p<0.01) as well as fractional Na+-excretion (HF:
0.228±0.04% vs. CTR: 0.64±0.22%, n=6, p<0.01) when compared to
sham treated controls. Microarray analysis showed that 1115 genes were
differentially expressed after IRI compared to unilaterally nephrectomized
rats. Among others, genes related to cell-cell signaling (151), cellular
movement (144), cell death (200), inflammatory responses (123) and
immune cell trafficking (84) were overrepresented as shown by functional
analysis. Hydroxyfasudil-treatment significantly reduced these effects.
Conclusions: Attenuation of renal IRI via hydroxyfasudil mediated ROCK-
inhibition was paralleled by a reduced alteration of the gene expression
profile. Therefore, ROCK-inhibition is a potential therapeutic target in renal
IRI.

Sa042 NONHAEMATOPOIETIC DERIVATIVES OF
ERYTHROPOIETIN AMELIORATES MOUSE
CYCLOSPORINE NEPHROPATHY

Hironobu Ito, Takayuki Okamoto, Yasuyuki Sato, Satoshi Sasaki.
Pediatrics, Hokkaido University Graduate School of Medicine, Sapporo,
Japan

Introduction and Aims: Cyclosporine (CyA) nephrotoxicity is a signifi-
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cant factor limiting its effectiveness in transplantation and renal diseases.
However, the therapeutic strategies for this toxicity have not been well
defined. In this study, we explored tissue-protective properties of two types
of nonhaematopoietic derivatives of erythropoietin (EPO), asialoEPO and
carbamylated EPO (CEPO), in an experimental mouse model of chronic
CyA nephropathy. We further examined the effects of these EPO deriva-
tives for several pathologic events involved in the progression of CyA
nephropathy.
Methods: We evaluated therapeutic effects of three agents, EPO, asialoEPO,
and CEPO using a mouse chronic CyA nephropathy model. Mice were
divided into five groups: A (control), B (CyA treated), C (CyA+EPO treated),
D (CyA+asialoEPO treated), and E (CyA+CEPO treated). Renal functions
and pathologic lesions were evaluated in each group. To investigate the
involvement of proinflammatory cytokines, the expression of macrophage
migration inhibitory factor (MIF), osteopontin and their signal-related
protein CD44 were immunohistochemically examined. Evaluation of tubular
apoptosis and the expression of nitric oxide synthases (NOS), iNOS and
eNOS, were also performed.
Results: By 4 weeks of CyA exposure, a significant reduction of renal
function was observed in group B, together with severe wasting appearance
and body weight loss. However, the groups treated with EPO agents (groups
C-E) did not show any significant body weight loss, and an increase in
serum creatinine level was significantly inhibited in groups C-E compared to
group B. Histopathologic analysis demonstrated a significant decrease in the
severity of tubular atrophy, interstitial fibrosis and collagen III deposition in
groups C-E compared to group B, reflecting inhibitory effects of EPO agents
on CyA nephrotoxicity. Immunohistochemical study demonstrated a global
increase in MIF expression in tubuli and a focal increase in osteopontin
and CD44 expression in the striped tubulointerstitial lesions in group B.
In contrast, the expression of these cytokines and CD44 was significantly
inhibited in groups C-E. In addition, the mice treated in groups C-E showed
significantly decreased tubular apoptosis and iNOS expression compared
to group B. Moreover, significant reduction of arteriolar eNOS by CyA
exposure was partly recovered by treatment with EPO and EPO derivatives.
These findings suggest that EPO, asialoEPO and CEPO were all effective
against tubulointerstitial injury, counteracting the vicious cycles caused by
chronic CyA exposure, such as cytokine increase, tubular apoptosis and an
imbalance between iNOS and eNOS. While EPO increased hematcrit levels
by ∼10% at 4 week in group C compared to the levels in group B, both
asialoEPO and CEPO did not significantly increase the hematcrit levels.
Conclusions: Our observations suggest that EPO and EPO derivatives
could be useful agents to prevent the progress of CyA nephropathy. Taking
into account the selective tissue-protective effects of asialoEPO and CEPO
without increasing hematcrit, therapeutic value of these agents may be
warranted to prevent CKD by calcineurin nephropathy.

Sa043 ANGIOTENSIN II AT1 RECEPTOR BLOCKER REDUCES
TOLL-LIKE RECEPTOR 4 EXPRESSION IN
EXPERIMENTAL ISCHEMIA-REPERFUSION RENAL
INJURY IN RATS

Young-Tai Shin 1, Ji Yoon Jung 1, Dong-Seok Jang 1, Sarah Chung 1,
Sung-Sook Kim 2, O.-Kyong Kwon 1, Dae Eun Choi 1, Ki-Ryang Na 1,
Kang Wook Lee 1. 1Internal Medicine, Chungnam National University
Hospital, Daejeon, Korea; 2Internal Medicine, Daejeon Sun General
Hospital, Korea

Introduction and Aims: Ischemia-reperfusion (IR) injury activates innate
immunity through the engagement of Toll-like-receptors (TLR) by endoge-
nous ligands. It has been suggested that renin-angiotensin system (RAS)
plays an important role in IR renal injury. Activation of innate immunity
by angiotensin II was also reported, recently. We examined whether RAS
inhibition by angiotensin II AT1 receptor blocker modulates the renal ex-
pression of TRL4 and its ligands and attenuates renal injury induced by IR
injury.
Methods: Male Spargue-Dawley rat were divided into 4 groups; Sham
group, losartan treated sham group, control IR group, and losartan treated
IR group. IR injury was induced surgically by clamping of both renal
arteries for 30 minutes under anesthesia. Losartan (40mg/kg) was injected
intraperitoneally 60 minutes before IR injury. We evaluated the renal mRNA
expression levels of TLR4, HMGB1, MCP-1, TNF-α, IL-6 by real-time

RT-PCR 24 hrs after IR injury. We also evaluated the magnitude of renal
mononuclear cell infiltration by immunohistochemistry.
Results: BUN and serum creatinine (s-Cr) levels in control IR mice were
significantly increased compared to sham group (all. p <0.05). The levels
of BUN and s-Cr of losartan treated IR group were significantly lower
than those of control IR group (all, p <0.05).The levels of renal mRNA
expression of TLR4 and HMGB1 in control IR group were significantly
increased compared to sham operated mice (all, p <0.05). Losartan treated
IR group showed significantly lower levels of renal TLR4 and HMGB1
mRNA expression than those of control IR group (all, p<0.05). Losartan
decreased significantly renal mRNA expressions of TNF-α, MCP-1, and
IL-6 in IR injured kidneys (all, p <0.05). Losartan also reduced significantly
infiltration of the ED1 positive cells in IR injured kidneys (p <0.05).
Conclusions: We thought that the inhibition of renin-angiotensin system by
angiotensin II AT1 receptor blocker attenuated the renal injury induced by
experimental ischemia-reperfusion in rats and at least in part, suppression
of TLR4 may be involved in this mechanism.

Sa044 C-phycocyanin AMELIORATES RENAL INJURY INDUCED
BY UNILATERAL URETERAL OBSTRUCTION IN MICE

Kang Wook Lee 1, Ji Yoon Jung 1, Dong Seok Jang 1, Sarah Chung 1,
Sung-Sook Kim 2, O.-Kyong Kwon 1, Dae Eun Choi 1, Ki-Ryang Na 1,
Young-Tai Shin 1. 1Internal Medicine, Chungnam National University
Hospital, Daejeon, Korea; 2Internal Medicine, Daejeon Sun General
Hospital, Korea

Introduction and Aims: Unilateral ureteral obstruction (UUO) is a good
model of chronic kidney disease showing renal inflammation and fibrosis.
Inhibition of inflammation and fibrosis are major factor of inhibition of
progression in chronic kidney disease. It was reported that C-phycocyanin
(PC) with potent antioxidant properties, has significant protection against
inflammation and fibrosis in blood and liver in vivo. We evaluated whether
C-phycocyanin ameliorates renal injury induced by UUO in mice.
Methods: We used HK-2 cell and male C57BL/6 mice. We divided mice
into 4 groups; sham, PC treated sham, control UUO, and PC treated UUO
groups. PC was administered from 1day before UUO surgery to 7 days after
surgery (20 mg/kg/day, intraperitoneal injection). For inducing fibrosis in
HK-2 cell, we used TGF-β. In mice, we evaluated renal mRNA of MCP-1
and TGF- β by real-time RT-PCR. We evaluated renal TGF-β and α-SMA
by immunohistochemistry and western blot. In HK-2 cells, we evaluated
mRNA of MCP-1 and α-SMA, the protein of α-SMA by western blot, and
confocal microscopy.
Results: PC significantly decreased α-SMA and MCP-1 mRNA expressions,
and α-SMA protein expression in TGF-β treated cells (all, p < 0.05). And
PC significantly decreased the renal MCP-1 and TGF-β mRNA expressions,
and TGF-β and α-SMA proteins in UUO kidneys (p<0.05). PC also
significantly decreased the magnitude of inflammation and fibrosis in UUO
kidneys.
Conclusions: The results of the present study suggest that C-phycocyanin
has an anti-inflammatory and anti-fibrotic effects on experimental UUO
model in mice and TGF-β treated HK-2 cells.

Sa045 KIM-1 AND NGAL FAIL TO DETECT THE PREDISPOSITION
TO ACUTE KIDNEY INJURY INDUCED BY CISPLATIN

Laura Vicente-Vicente 1, Francisco Lopez-Hernandez 1,2, Penelope
D. Sanchez-Gonzalez 1, Marta Prieto 1, Jose M. Lopez-Novoa 1, Ana
I. Morales 1. 1Area de Toxicologia. Unidad de Fisiopatologia Renal y
Cardiovascular, Universidad de Salamanca, Spain; 2Unidad de
Investigacion, Hospital Universitario de Salamanca, Spain

Introduction and Aims: The combined treatment of cisplatin and gen-
tamicin is used in cancer patients suffering from infections. Both drugs
are nephrotoxic so that, their use may produce acute kidney injury (AKI).
Currently, there are some novel predictive biomarkers for AKI under devel-
opment. In animal models, kidney injury molecule 1 (KIM-1) and neutrophil
gelatinase-associated lipocalin (NGAL), are highly induced proteins in the
kidney during AKI. KIM-1 and NGAL enhanced renal expression has been
associated with the appearance of KIM-1 and NGAL, or fragments thereof,
in the urine. These markers have also proved to be useful in clinical studies.
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The aim of this work was to study (i) whether subtoxic cisplatin might
sensitize animals to undergoing renal damage when subsequently exposed
to subtoxic gentamicin, and (ii) whether KIM-1 and NGAL are useful in
predicting renal damage in animals treated consecutively with these two
nephrotoxins at subtoxic doses.
Methods: Male Wistar rats were divided into four groups: Control (C),
Cisplatin (P), Gentamicin (G) and Cisplatin + Gentamicin (P+G) (n = 6 per
group). One subtoxic dose of cisplatin (3 mg/kg) was administered i.p. on
day 0, in P and P+G groups. Gentamicin (50 mg/kg) was administered i.p.
daily during 6 days, starting on day 2, in G and P+G groups. Renal function
was monitored at days 0, 2, 4, 6, 8 by measuring creatinine clearance
(Clcr), serum markers [creatinine (Crs), and blood ureic nitrogen (BUN)],
as well as proteins, glucose and N-acetyl-beta-D-glucosaminidase (NAG)
in the urine. KIM-1 and NGAL urinary excretion was analyzed on day
2 before gentamicin administration to evaluate their prediction ability. At
the end of the study animals were sacrified. Kidneys were collected for
histopatological examination.
Results: Whereas P and G in single treatment did not alter any of the
renal function paramateres studied, the combination P+G produced an overt
renal failure. Indeed, in the P+G group a significant increase in Crp and
BUN was observed at day 4 (after two gentamicin doses), which further
increased during the next days. Proteinuria, glycosuria and NAG activity
also increased significantly after administration of gentamicin in cisplatin-
preconditioned animals. A significant decrease in Clcr was also noticed in
P+G group. However, at day 2, KIM-1 and NGAL did not appear in the
urine of rats treated with cisplatin.
Conclusions: These results suggest that the concurrent use of cisplatin and
gentamicin at subtoxic doses produces a synergic nephrotoxic effect. In this
experimental model, the urinary markers KIM and NGAL are unable to
predict predisposition to kidney damage. Therefore, this study highlights
the necessity of identifying new urinary markers of cisplatin-induced
predisposition to AKI.

Sa046 QUERCETIN IMPROVES RENAL HAEMODYNAMICS IN
RATS WITH CISPLATIN-INDUCED ACUTE RENAL INJURY

Penélope Sánchez-González 1, Francisco J. López-Hernández 1,2,
Marta Prieto 1, Laura Vicente-Vicente 1, José Miguel López-Novoa 1, Ana
Isabel Morales 1. 1Área de Toxicología. Unidad de Fisiopatología Renal y
Cardiovascular, Universidad de Salamanca, Spain; 2Unidad de
Investigación, Hospital Universitario de Salamanca, Spain

Introduction and Aims: Cisplatin is a widely used anticancer drug that
has proved to be beneficial in the treatment of variety of solid tumours.
However, the most common adverse effect, nephrotoxicity, limits the use
of this drug in many cancer patients. Recent reports have shown that the
alteration in renal haemodynamics is a major factor of cisplatin-induced
acute renal failure. Quercetin is a bioflavonoid with antioxidant potential that
presents highly efficient protection in experimental nephrotoxicity models.
The aim of the study was to investigate the effect of quercetin on renal
haemodynamics in a rat model combining cisplatin-induced acute renal
injury and cancer.
Methods: Breast adenocarcinoma cells were inoculated subcutaneously in
syngeneic male Fischer F344 rats. Animals were distributed in four groups:
(I) Control, (II) Quercetin, (III) Cisplatin and (IV) Cisplatin-Quercetin.
Starting 7 days after tumour transplantation, rats were treated with quercetin
(50 mg/kg/day, i.p.), during 9 days. A single i.p. dose of cisplatin (4 mg/kg)
was administered 3 days after quercetin inception. Renal function and
tumour progression were monitored. 6 days after cisplatin administration,
rats were anesthetized for the measurement of renal perfusion by laser
Doppler flowmeter. Haemodynamic parameters were determined by the
acute renal clearance of inulin and p-aminohippuric acid. Kidneys were
removed for histopathological studies.
Results: Cisplatin-induced decreases in renal function, measured by blood
urea nitrogen (BUN) and plasma creatinine level, were markedly attenuated
by quercetin pre-treatment, without interfering with the antitumor activity
of cisplatin. On the other hand, cisplatin decreased perfusion, glomerular
filtration and plasma flow and increased vascular resistance in kidney tissue.
Quercetin pre-treatment was able to ameliorate the renal haemodynamic
alterations caused by cisplatin administration. The improvement of renal
hemodynamic by pre-treatment with quercetin was accompanied by fewer

degenerative changes in tubular structures induced by rats treated with
cisplatin alone.
Conclusions: These results suggest that quercetin exhibits effective pro-
tection against cisplatin-induced acute renal injury by improving renal
haemodynamic changes. In addition, quercetin does not impair antitumor
activity of cisplatin against adenocarcinoma-bearing rats in vivo.

Sa047 α-LIPOIC ACID (LA) ATTENUATES CISPLATIN-INDUCED
APOPTOSIS BY INHIBITION OF MITOCHONDRIAL BAX
TRANSLOCATION IN VITRO

Jeong-Yup Kim 1, So-Yon Bae 2, Young-Mo Lee 1, Eun-Sil Jeon 1,
Heui-Jung Pyo 1, Young-Joo Kwon 1. 1Division of Nephrology, Department
of Internal Medicine, College of Medicine, Korea University, Seoul, Korea;
2Institute of Renal Disease, Department of Internal Medicine, College of
Medicine, Korea University, Seoul, Korea

Introduction and Aims: Cisplatin widely used chemotherapeutic agents for
treatment of cancer. Important side effect of cisplatin: nephrotoxicity results
from injury to renal tubular epithelial cells, accumulated predominantly
in proximal tubule cells within the S3 segment. Cytotoxicity of cisplatin
probably is due to combination of insults, perioxidation of the cell mem-
brane, mitochondrial dysfunction, inhibition of protein synthesis, and DNA
injury. For apoptosis, both the extrinsic death-receptor pathway and the
intrinsic mitochondrial pathway have been implicated. Cisplatin-induced
apoptosis may be ascertained that Bax activation lead to mitochondrial
release of Caspase-3, cytochrome c in terms of Bax translocation. And
Bax translocation may explain the involvement of the intrinsic cascade of
cisplatin-induced apoptosis. α-Lipoic acid (LA), which plays an role in
mitochondrial dehydrogenase reactions, as an antioxidant. LA has been
shown to be beneficial in a number of oxidative stress. Aims: Whether Bax
translocation is significant in cisplatin-induced apoptosis in LLC-PK1 cell.
Whether LA may attenuate cisplatin-induced apoptosis in LLC-PK1 cell.
Methods: LLC-PK1 cells were used for in vitro study. LLC-PK1 cells
were cultured and treated with cisplatin (50uM, 100uM) with or without
pretreatment with LA (1mM). At 6hr, 12hr after treatment, Cytosolic Bax,
mitochondrial Bax, cytochrome c, caspase-3 were measured.
Results: Results: Caspase-3 in 50uM cisplatin-treated groups were in-
creased, but decreased in 50uM cisplatin with LA-treated groups at 6hr. In
proportion as cisplatin dose increased and longer duration of cisplatin expo-
sure, caspase-3 were increased, and also inversely decreased in LA-treated
groups. And also cytochrome c were expressed similarily. Cytosolic-Bax ex-
pressions in cisplatin-treated groups were decreased but mitochondrial-Bax
were increased. But in LA-treated groups this expressions were inversed as
above similar manner.
Conclusions: We proved the pathologic role of Bax in cisplatin-induced
apoptosis in vitro. LA may show cytoprotective effect against the cisplatin
apoptosis in LLC-PK1 cell. In addition, the cytoprotective mechanisms
of LA may be associated with the blocking effects of mitochondrial
translocation of Bax through intrinsic mitochondrial pathway.

Sa048 NONESTERIFIED FATTY ACID AND
HYPOXIA/REOXYGENATION INDUCED MITOCHONDRIAL
DAMAGE IS ATTENUATED BY DELIPIDATED BOVINE
SERUM ALBUMINE AND GLUTAMINE

Özlem Köse 1, Oliver Witzke 1, Tobias Türk 1, Jens Nürnberger 1,
Joachim Fandrey 2, Andreas Kribben 1, Thorsten Feldkamp 1. 1Department
of Nephrology, University Duisburg-Essen, Essen, Germany; 2Department
of Physiolgoy, University Duisburg-Essen, Essen, Germany

Introduction and Aims: Proximal tubules (PT) in vivo have no glycolytic
capacity making them dependent on mitochondrial function. We have shown
that hypoxia induced accumulation of nonesterified fatty acids (NEFA) plays
a pivotal role in the pathogenesis of mitochondrial damage in PT during
hypoxia and reoxygenation (H/R). Mitochondrial metabolism of NEFA
results in oxygen radical production especially during injury conditions
causing mitochondrial damage. Delipidated bovine serum albumine (dBSA)
is capable of binding NEFAs and thereby limiting mitochondrial NEFA
metabolism. We studied, whether binding of NEFA during H/R with dBSA
attenuates mitochondrial damage.
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Methods: Mitochondrial function was assessed by measuring ATP produc-
tion of freshly isolated rat PT and accumulation of NEFA was assessed
during H/R. Hypoxia was induced by gassing with 95%/5% N2/CO2 for 45
minutes and reoxygenation was induced by gassing with 95%/5% O2/CO2

for 60 minutes. ATP was determined by a luciferase assay and NEFA by a
fluorometric assay.
Results: H/R lowered tubular ATP content during reoxygenation signifi-
cantly compared to 105 minutes of normoxia (Table 1, p<0.01 vs. normoxia
n=5-8). Addition of glutamine during reoxygenation resulted in an increased
ATP content compared to H/R alone, even though it was still significant
lower than during normoxia (Table 1, p<0.05 vs. H/R alone, n=6). Ad-
dition of dBSA to bind NEFA resulted in an increased ATP content after
reoxygenation compared to H/R alone (Table 1, p<0.05 vs. H/R alone n=4).
The combination of glutamine with dBSA fully recovered ATP content
to levels in normoxia (Table 1, p<0.01 vs. H/R+glutamine, n=4). Tubular
NEFA levels were significantly higher after H/R without or with glutamine
compared to normoxia (Table 1, p<0.01 vs. normoxia, n=4-8). Addition of
dBSA during H/R without or with glutamine further increased NEFA levels
compared to H/R alone, because NEFAs bound to dBSA were also detected
by the assay (Table 1, p=0.075 and p<0.01 resp. vs. H/R alone, n=4-8).

Table 1

Condition ATP (nmol/mg protein) NEFA (nmol/mg protein)

Normoxia 11.01±0.38 3.32±0.21
H/R 2.88±0.40 7.90±1.20
H/R+glutamine 5.88±0.37 6.68±2.02
H/R+dBSA 4.08±0.37 12.14±2.38
H/R+glutamine+dBSA 11.75±0.98 15.79±2.16

Conclusions: Delipidated bovine serum albumin (dBSA) and glutamine
improve mitochondrial function during hypoxia and reoxygenation (H/R)
induced mitochondrial damage. Nonesterified fatty acids (NEFA) accumu-
late during H/R which is further enhanced by dBSA, presumably by binding
NEFA and preventing mitochondrial NEFA metabolism. A mechanism for
the attenuation of mitochondrial damage by dBSA could be the prevention
of oxygen radical production during mitochondrial NEFA metabolism.

Sa049 PKC ALPHA/BETA INHIBITION ATTENUATES HYPOXIA
INDUCED INTERSTITIAL RENAL FIBROSIS AND
TUBULAR ATROPHY VIA REDUCED ACTIVATION OF
TGF-BETA SIGNALING

Xia Lu 1,2, Song Rong 1,4, Nelli Shushakova 1,3 , Jan Menne 1,3,
Hermann Haller 1, Faikah Gueler 1. 1Nephrology, Medical School
Hannover, Nidersachsen, Germany; 2Institute of Organ Transplantation,
Tongji Hospital, Wuhan, Hubei, China; 3Phenos GmbH, Hannover,
Nidersachsen, Germany; 4The Transplantation Center of the Affiliated
Hospital, Zunyi Medical College, Zunyi, Guizhou, China

Introduction and Aims: Ischemia reperfusion injury as well as ureter
obstruction lead to progressive renal fibrosis and loss of renal function.
Effective therapies to reduce post-ischemic renal fibrosis are still missing. In
this study we tested the efficacy of a PKC alpha/beta inhibitior to attenuate
post-ischemic renal fibrosis.
Methods: IR injury was induced in male C57BL/6 mice by unilateral
clamping of the left renal pedicle for 45 min and then releasing the clamps.
Treatment with PKC alpha/beta inhibitor (CGP 412512; 0.6 mg/day) was
initiated either 3 days prior to ischemia or 24h after ischemia and continued
over 28 days. Renal morphology, glomerular filtration rate (GFR; inulin
clearance), renal blood flow (RBF; PAH clearance) and density of peritubular
capillaries were examined. Immunohistochemistry for alpha-SMA, collagen
4, and fibronectin were performed. Expression of CTGF and PAI-1 down-
stream targets of TGF-beta were assessed by western blotting and qPCR.
Results: In untreated mice glomerular filtration rate and renal blood flow
were significantly reduced 28 days after unilateral ischemia. Treatment
with a PKC alpha/beta inhibitor improved renal function as well as
renal blood flow markedly. Rarefication of peritubular capillaries and
acute tubular necrosis was attenuated by early PKC alpha/beta inhibitor
treatment. Unilateral ischemia caused severe renal fibrosis and up-regulation
of alpha-SMA, collagen 4 and fibronectin expression within 28 days. The
PKC alpha/beta inhibitor pre-treatment partially blocked up-regulation of

these profibrotic proteins. Furthermore, up-regulation of CTGF and PAI-1
expression was significantly ameliorated by PKC alpha/beta inhibitor pre-
treatment (p<0.005). Both molecules are downstream targets of TGF-beta.
Conclusions: PKC alpha/beta inhibition reduces experimental renal fibro-
sis via inhibition of TGF-beta signaling and preservation of peritubular
capillaries.

Sa050 DOSE DEPENDENT PROTECTION BY iNOS INHIBITION IN
ISCHEMIC ACUTE KIDNEY INJURY (iAKI)

Reinhard Schneider 1, Marcus Meusel 1, Michael Kersten 1,
Natalia Rukoyatkina 1 , Christoph Wanner 1, Christoph Sauvant 2.
1Medizinische Klinik und Poliklinik I, Div. Nephrology, University Hospital
Wuerzburg; 2Institute of Physiology, University of Wuerzburg

Introduction and Aims: Induction of inducible nitric oxide (NO) synthase
(iNOS) is known as an important player in the pathomechanisms of
AKI. Here, a dysbalance of two NO isoforms, the protective endothelial
(e)NOS and the largely destructive inducible (i)NOS is postulated. The
most important receptor of NO is the soluble guanylate cyclase (sGC).
Besides from NO this receptor is also stimulated by carbon monoxide
(CO), which derives from the heme degradation pathway. In addition to
the regulation of vasodilation, renal hemodynamics, glomerular fitration
and tubuloglomerular feedback the NO-dependent mechanisms also have
influence on inflammatory regulation, polymorphonuclear cell infiltration
as well as cell proliferation. As there are diverging results regarding effects
of iNOS inhibition in AKI, we selected the iNOS inhibitor L-NIL [L-N6-
(1-Iminoethyl)lysine] in iAKI and postulated a dose dependent influence in
iAKI on both renal function and synergistically regulated key enzymes or
proteins that cope with some of the variety of NO dependent regulations.
Methods: Bilateral clamping of Aa. renales for 45 min followed by
reperfusion resulted in iAKI in our well established animal model in
rats. Beginning with the induction of ischemia L-NIL (3mg/kg bw and
10mg/kg bw) or saline was applied intraperitoneally. Corresponding sham
served as control. Regarding renal functional parameters we determined
inulin- as well as PAH-clearance 24h after iAKI. Cortical expression of
eNOS, hemeoxygenases (HO 1/2), cylcooxygenases (COX 1/2) and PCNA
(proliferating cell nuclear antigen) were analysed on protein level.
Results: Ischemia dependent reduction of inulin-/PAH-clearance was solely
improved by low dose application of L-NIL in our iAKI model. Using this
dosage we detected an additional increase of eNOS-, HO1- and COX1-
expression, with no differing HO2-expression when compared to high dose
L-NIL application 24h after iAKI, whereas both L-NIL dosages interestingly
restored the reduced COX2 expression after iAKI. Based on these results
we detected an additive PCNA overexpression unexpectedly only in the
high dose L-NIL application after AKI.
Conclusions: Singly low dosage of L-NIL turned out to be protective in
iAKI in our rat model regarding inulin- and PAH clearance. Here, additional
induction of eNOS as well as HO1 expression might be an explanation
due to anticipated increased synthesis of NO and CO with secondary
sGC-stimulation and protective common NO- and CO- derived effects.
Dose dependent COX regulation applying L-NIL treatment might indicate a
differential role of COX 1/2 with impact shifting towards COX1 dependent
inflammatory regulations in iAKI. To clarify whether increased PCNA
overexpression using high dose L-NIL might have protective properties or
potentially harmful effects during remodelling of renal damage, regarding
e.g. fibrosis, requires a long term follow up study.

Sa051 A MODULATED MODEL OF EXPERIMENTAL
CONTRAST-INDUCED NEPHROPATHY

Elif Ari 1, Alla Eldeen Kedrah 2, Yesim Alahdab 2, Fulya Cakalagaoglu 3,
Hakki Arikan 1, Mehmet Koc 1. 1Nephrology, Marmara University,
Istanbul, Turkey; 2Gastroenterology, Marmara University, Istanbul, Turkey;
3Pathology, Marmara University, Istanbul, Turkey

Introduction and Aims: Contrast-induced nephropathy (CIN) is a serious
complication of diagnostic and interventional procedures. There has been
intense investigative interest on therapeutic measures especially on experi-
mental models aimed at preventing CIN. To produce an experimental model
of CIN, rats were pretreated with indomethacin and Nw-nitro-L-arginine
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methyl ester (L-NAME) to inhibit prostanoid and nitric oxide synthesis be-
fore the administration of contrast media. We hypothesized that a different
prostanoid inhibitor drug tenoxicam – a more available alternative option
of indomethacin- might provide the same influence on experimental CIN
model. Radiocontrast-induced renal medullary hypoxemia invokes the im-
munexpression of vascular endothelial growth factor (VEGF) as a hypoxia
marker.
Methods: Twenty-four Wistar-albino rats were divided into 3 groups (n=8
each); control group, CIN model with tenoxicam (CT) group, CIN model
with indomethacin (CI) group. The rats were subjected to the CIN protocol,
consisting of tenoxicam (0.5 mg/kg iv) or indomethacin (10 mg/kg iv),
followed with L-NAME (10 mg/kg iv) which was followed with meglumine
amidotrizoate (6 ml/kg iv). Renal functional parameters, histopathologic
findings and VEGF expression were evaluated on rats.
Results: Mean serum creatinine value in CT group (1,65±0,90 mg/dl)
was similar to the CI group (1,01±0,43 mg/dl, p>0.05) and they were
significantly different from the control group (0,37±0,05, p<0.05). Mean
creatinine clearance (CrCl) in CT group (0,38±0,29 ml/min) was similar
to the CI group (0,53±0,30 ml/min, p>0.05), and they were significantly
lower than the control group (1,95±0,65 ml/min, p<0.05). The mean
scores of tubular necrosis (p>0.05), proteinaceous cast (p>0.05), medullary
congestion (p>0.05) and VEGF expression (p>0.05) in CT group, were
not significantly different from CI group and they were significantly higher
than control group (p<0.05).

Comparisons of the histopathologic and immunohistochemical findings between the
study groups

Control group CT group CI group
(n=8) (n=8) (n=8)

Tubular necrosis (mean±SD) 0,25±0,46† 2,50±0,53† 2,50±0,53†

Proteinaceous cast (mean ±SD) 0,37±0,51† 2,50±0,51† 2,87±0,64†

Medullary congestion (mean±SD) 0,75±0,88† 3,37±0,74† 3,50±0,52†

VEGF (mean±SD) 0,50±0,53† 2,50±0,52† 2,62±0,51†

†Control group vs CT group and CI group, p<0.05. Evaluation: no changes (0), mild (1),
moderate (2), severe (3), very severe (4).

Conclusions: To produce an experimental model of CIN, tenoxicam
can be used instead of indomethacin as a prostanoid inhibitor. Renal
functional parameters, renal morphology and VEGF immunoexpression can
be documanted similarly.

Sa052 THE PROTECTIVE ROLE OF N -ACETYLCYSTEINE IN AN
EXPERIMENTAL RENAL ISCHEMIA- REPERFUSION
MODEL -DOES THE DOSE MAKES THE DIFFERENCE?

Melania Airizer 1, Remus Moldovan 2, Nicoleta Decea 2,
Adriana Muresan 2, Mirela Gherman 1. 1Nephrology Clinique, University of
Medicine and Pharmacy, Cluj Napoca, Romania; 2Physiology Department,
University of Medicine and Pharmacy, Cluj Napoca, Romania

Introduction and Aims: Many studies have demonstrated that oxidative
stress play an important role in ischemic acute renal failure and the
potential role of N Acetyl-cysteine (ACC) is still discussed. The aim of the
present study was to investigate if different doses of ACC have different
effects on renal function and oxidative stress in a rat model of renal
ischemia-reperfusion (IR) injury.
Methods: Male Wistar rats were divided in four groups: control group- 11
rats- group 0, a group who underwent ischemia reperfusion (IR) model -22
rats -group I, a group treated with ACC (200 mg/kg intraperitoneally) with
72,24 and 3 hours prior IR and 3, 24, 72 hours after IR-25 rats -group II, and
a group treated with double-dose of ACC (400 mg/kgc intraperitoneally)

with 72,24 and 3 hours prior IR and 3, 24 and 72 hours after IR-20 rats-
group III.
On days 1, 3 and 7 after IR venous blood samples were collected from all the
four groups for measurements of plasma creatinine, superoxide dismutase
(SOD) and catalase. At the end of the study animals were sacrified and
kidney tissue was examined in optic microscopy. Statistic analysis of data
was performed using SPSS version 13.0.
Results: Plasma creatinine concentrations were significantly increased in
rats subjected to renal IR (group I)compared with control group (2,48±0.84
vs. 0.65±0.18mg%, p<0.001), on study days 1, 3 and 7 (). Treatment with
ACC significantly reduced plasma creatinine levels on days 1, 3 and 7
after renal IR injury) in both group II (1.28±0.56 vs. 2.48±0.84, p<0.001)
and group III (0.68±0.18 vs. 2.48±0.84, p<0.001)]. The plasma creatinine
levels were significantly reduced in group III compared with group II
(0.68±0.18 vs. 1.28±0.56, p<0.05).
Treatment with NAC and decreased renal interstitial inflammation on day 7
after renal IR.
SOD levels were significantly increased in group II compared with group
0 and I (p<0.05) in days 1, 3 and 7. In group III the SOD levels
were significantly lower than in group II (p<0.001).Catalase levels were
significantly increased in group II compared with group 0 and I (p<0.05). In
group III catalase levels were significantly lower than in group II (p<0.001).
Conclusions: Higher dose of ACC does not improve the oxidative stress
parameters, but significantly improves renal function and ameliorate mor-
phological changes of kidney tissue.
Disclosure: This abstract was possible thanks to a grant given by Romanian
National Council of Scientific Research.

Sa053 POSITIVE EFFECTS OF LOW PROTEIN DIET AND
KETOANALOGUES OF ESSENTIAL AMINO ACIDS IN
EXPERIMENTAL CHRONIC RENAL FAILURE

Olga Beresneva 1, Marina Parastaeva 1, Anatoly Kucher 1, Galina Ivanova 2,
Aleksey Smirnov 1, Ivan Kayukov 1. 1Institute of Nephrology,
Saint-Petersburg State Medical University named after I.P.Pavlov,
Saint-Petersburg, Russian Federation; 2Pavlov Institute of Physiology,
Saint-Petersburg State University, Saint-Petersburg, Russian Federation

Introduction and Aims: Experimental animal models allow study long-
term LPD over months. The aim of study was to evaluate LPD and
ketoanalogues of essential aminoacids (Ketosteril) effects on progression
rate, on blood pressure (BP), left ventricular myocardial mass during
relatively long term period in experimental CRF.
Methods: Wistar male rats were investigated after 5/6 nephrectomy (NE)
or after sham operation. NE was performed by two stages with one-week
interval. Observation period (t) lasted 2 months (mo) in Groups 1-4 or 4
mo in Groups 5-8. Group 1 (n=12, t=2 mo) and Group 5 (n=9; t=4 mo)
included sham-operated rats on standard diet, containing 20% animal protei
(control); Group 2 (n=10; t=2 mo) and Group 6 (n=10, t=4 mo) – NE rats
on standard diet; Group 3 (n=7, t=2 mo) and Group 7 (n=8, t=4 mo) –
sham-operated rats receiving LPD and Ketosteril; Group 4 (n=9; t=2 mo)
and Group 8 (n=11; t=4 mo) – NE rats receiving LPD and Ketosteril.
Mean BP was measured in awaked rats by the tail cuff method. Serum urea
(Ur), creatinine (Cr), albumin and total protein levels, blood pressure (BP)
were investigated. The animals were slaughtered in four experimental mo.
and a degree of left ventricular hypertrophy was estimated as a ratio: left
ventricular mass/body mass (LVH; mg/g).
Results: Progression of experimental CRF in rats accompanied by significant
increase in serum urea, creatinine and BP in NE groups on standard diet –
in Group 2 (Ur 16,0±0,16; Cr 0,060±0,004 mmol/l; BP 150,0±2,5) and in
Group 6 (Ur 17,5±0,09, Cr 0,080±0,003 mmol/l, BP 165,0±3,0) vs. control
Group 1 (Ur 5,64±0,07; Cr 0,034±0,004 mmol/l BP±122,05) (p<0,001).
We didn’t find significant differences in these parameters between sham-
operated Groups 1, 3, 5, 7. NE groups on LPD and ketoanalogues of
essential amino acids (Group 4 and Group 8) demonstrated slower Ur
raising vs NE groups on standard diet as in early (t=2 mo) and in late (t=4
mo) terms after NE as well. The difference in Ur level was significant for
comparable NE groups: Group 4 (Ur 7,53±0,75 mmol/l and Group 8 (Ur
12,5±0,5 mmol/l) vs Group 2 (Ur 16,0±0,16) and Group 6 (Ur 17,5±0,09)
respectively (p<0,001).BP levels in NE rats on LPD were significantly
lower comparing NE rats on standard diet. BP was 125,0±5 in Group 4 vs
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BP 150,0±2,5 in Group 2 vs (p<0,001); BP was 130±5 in Group 8 vs BP
165,0±3,0 in Group 6 (p<0,001). In 4 mo observation LVH index in NE
Group 8 on LPD was 1,96+0,15 while LVH in Group 6 on standard diet
was 2,72±0,11 mg/g (p<0,001). All rats in Group 8 on LPD survived by
the end of experiment (t=4 mo) whereas 25% animals died in Group 6 on
standard diet.
Conclusions: Long-term LPD and ketoanalogues of essential aminoacids
slow down a progression of experimental CRF, revealed antihypertensive
and cardioprotective effects, positively influence on Wistar rats survival
after nephectomy.

Sa054 THE DISTINCT IMPACTS OF Fas LIGAND AND TNF-α ON
APOPTOSIS AND INFLAMMATION IN ISCHEMIC ACUTE
KIDNEY INJURY

Kengo Furuichi 1, Satoshi Kokubo 2, Akinori Hara 2, Takashi Suda 3,
Naofumi Mukaida 4, Shuichi Kaneko 2, Takashi Wada 5. 1Division of Blood
Purification, Kanazawa University Hospital, Kanazawa, Ishikawa, Japan;
2Faculty of Medicine, Department of Disease Control and Homeostasis,
Kanazawa University, Kanazawa, Ishikawa, Japan; 3Division of
Immunology and Molecular Biology, Kanazawa University, Kanazawa,
Ishikawa, Japan; 4Division of Molecular Bioregulation, Kanazawa
University, Kanazawa, Ishikawa, Japan; 5Faculty of Medicine, Department
of Laboratory Medicine, Kanazawa University, Kanazawa, Ishikawa, Japan

Introduction and Aims: Fas ligand (FasL) and TNF-α are two major innate
molecules for apoptosis, and also participate in induction of inflammation
thorough cytokine and chemokine production. Although precise intracellular
mechanisms have been reported in each molecule, real impacts of these two
molecules on kidney injury in vivo were unclear so far.
Methods: We provide here distinct impacts of FasL and TNF-α in apoptosis
and inflammation in ischemic acute kidney injury using neutralizing anti-
FasL antibodies and TNF-α receptor 1 (TNFR1) deficient mice.
Results: In vitro studies indicated that FasL and TNF-α directly induced
both apoptosis and cytokine/chemokine production on cultured tubular
epithelial cells. Although TNFR1 deficiency showed less protective effects
on inflammation with leuckocyte infiltration and tubular necrosis, the
treatment with anti-FasL antibody prevented the inflammation in the injured
kidney. Supporting this notion, the number of TUNEL-positive cells was
significantly diminished in anti-FasL antibody treated mice, whereas it was
partially diminished in TNFR1 deficient mice. The number of apoptotic
cells, or interstitial inflammatory cell infiltration, and the intensity of tubular
necrosis were almost equivalent in between mice with combined blocking
of FasL with TNF-α and single blocking of FasL in vivo.
Conclusions: All these results indicated that FasL has greater impacts
on ischemic acute kidney injury than TNF-α even though FasL and
TNF-α induce similar effects of apoptosis and inflammatory reaction of
cytokine/chemokine production on tubular epithelial cells.

Sa055 THE MECHANISMS OF ACUTE KIDNEY INJURY AFTER
HEPATIC ISCHEMIA/REPERFUSION INJURY IN MICE: THE
EFFECT OF SPHINGOSINE-1-PHOSPHATE ON KIDNEY
INJURY

So-Young Lee 1, Su-Ah Sung 1, Wondo Park 2. 1Department of Nephrology,
Eulji University Hospital, Seoul, Korea; 2Department of Nephrology,
Sanggye Paik Hospital, Seoul, Korea

Introduction and Aims: Hepatic ischemia reperfusion (I/R) frequently
complicates acute kidney injury, especially during the perioperative period,
suggesting the presence of distant organ crosstalk. Endothelial injury and
systemic inflammation by hepatic IR might be one potential mechanism, but
detailed mechanisms are not clear. The present study is designed to examine
whether hepatic IR cause kidney injury and the effect of sphingosine-1-
phosphate (S1P), known to be important in maintenance of endothelial
integrity in hepatic I/R induced AKI. S1P and vehicle was given to mice 30
min before ischemia and mice were subjected to 90 min of hepatic I/R. At
6 h after reperfusion, markers of kidney injury were examined. As a marker
of endothelial injury, vascular permeability was measured with Evans blue
dye. Inflammatory cytokines expression and renal histologic changes were
determined. The effect of VPC 44116, a selective S1P1 receptor antagonist

on kidney injury was also assessed. Hepatic I/R resulted in marked
liver injury and systemic inflammation. Kidneys subjected to hepatic I/R
showed significantly elevated inflammatory cytokines, leukocyte infitration,
increased vascular permeability, tubular cell apoptosis, and increased urine
NGAL. Pretreament of S1P resulted in marked attenuation of kidney injury
despite no effect on plamsa ALT or peripheral lymphocytes, suggesting that
effect of S1P was not mediated by reduced liver injury or lymphopenia.
Furthermore, the protective effect of S1P in hepatic I/R induced kidney
injury was partially reversed by VPC44116, a selective S1P1 antagonist,
suggesting the important contribution of S1P-S1P1 pathway in hepatic I/R
induced kidney injury. These results suggest the possible contribution of
endothelial injury and subsequent systemic inflammation in kidney injury
following hepatic I/R. S1P, a well known mediator in endothelial barrier
enhancement might have some therapeutic or preventive potential in hepatic
I/R induced kidney injury.

Sa056 DECREASE OF ANGIOTENSIN II (ANG II) LEVELS BY
LOPOPOLISSACARIDE (LPS) FROM E. coli OCCURS
THROUGH p-AKT IN IMMORTALIZED HUMAN MESANGIAL
CELLS (hMC) IN CULTURE

Nayda Parisio de Abreu 1, Edgar Maquigussa 1, Renata Tassetano 1,
Andreia Oliveira 1, Jessica Suller Garcia 1, Edson Pessoa 1,
Elizabeth Oliveira-Sales 2, Joel Machado, Jr. 3, Guilherme Albertone 1,
Fernada Borges 1, Nestor Schor 1. 1Medicine, Universidade Federal de Sao
Paulo, Sao Paulo, Brazil; 2Cardiovascular Physiology, Universidade
Federal de Sao Paulo, Sao Paulo, Brazil; 3Immunology, Universidade
Federal de Sao Paulo, Sao Paulo, Brazil

Introduction and Aims: Acute Kidney Injury (AKI) is commonly associ-
ated with multiple organ failure and sepsis. Ang II plays an important role in
maintaining blood pressure in sepsis conditions, but few is known about it
signaling pathway on hMC. The aim of this study was to evaluate the effect
of LPS in activating the Akt/NFkB signaling pathway in hMC in culture. It
was also tested the hypothesis that changes in levels of Ang II is modulated
by Akt/NFkB dependent pathway.
Methods: hMC were cultivated in DMEM exposed to LPS (100ug/ml) for
sepsis induction during 30min, 1h, 5h and 24 hours. The mRNA expression
levels of p65 member of NFkB family were estimated by real-time RT-PCR.
Ang II quantification was analyzed by ELISA. Western blot assay was
performed to show phosphorylation of Protein Kinase B (also termed Akt)
levels. Cytosolic calcium concentration [Ca2+]i was mensured using fura-2
fluorometry and nitric oxide (NO) values was evaluated using the Griess
reagent. Apoptosis was measured by Hoechst 33342 staining and cellular
viability upon acridine orange staining.
Results: After 24h of LPS treatment, mRNA expression levels of p65
were increased compared to untreated control cells (3.3±0.6 vs.1.0±0.09
Arbitrary Units, p<0.05). Moreover, in LPS-treated hMC the onset of
Akt phosphorylation was seen after 30 min. Interestingly Ang II levels
decreased after 30min, from 0.14±0.01 ng/ml to 0.08±0.008 ng/ml, p<0.05
and 1h (0.07±0.01 ng/ml, p<0.05) of LPS treatments compared to untreated
control. When it was used Akt inhibitor (LY-294002) in the same groups,
the Ang II did not decrease. Additionally, [Ca2+]i decreased with LPS for 1h
(188.5±18.2% basal/peak) compared to control (265.0±18.4%basal/peak,
p<0.05) but not decrease when it was employed LY inhibitor simultaneously.
Contrarily, NO increased after 5h (0.18±0.03uM/mg of protein) and 24h
(0.17±0.02uM/mg of protein) under LPS treatment compared with untreated
cells (0.07±0.01uM/mg, p<0.05). Apoptosis had a time-dependent increases
with LPS after 1h, 5h and 24h respectively (15.0±1.8, 22.6±0.9, 29.6±2.9,
vs Control=0.2±0.001%, p<0.05) while viability decreased in same times
(86.8±1.0, 84.0±3.0, 67.0±4.9 vs control=97.7±0.8%, p<0.05)
Conclusions: These data suggest that LPS exposure decrease the production
of Ang II through the activation of the Akt signaling pathway and possibly
NFkB. The action of LPS on hMC involves an early stage (up to 5 hours)
with inhibition of Ang II and a decreases in intracellular calcium mediated
by Akt and a late phase (over 5h) which involves the production of NO.
Support: FAPESP, CAPES, CNPq, FOR
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Sa057 DORSAL ROOT GANGLION NEURONS MIGHT EXIBIT
SPECIFIC FIRING PATTERNS DUE TO DIFFERENT
ELECTROPHYSIOLGICAL PROPERTIES OF VOLTAGE
ACTIVATED ION CHANNELS

Wolfgang Freisinger, Tilmann Ditting, Kristina Rodionova, Sonja Heinlein,
Peter Linz, Roland Veelken. Med4, Nephrology, Friedrich-Alexander
University Erlangen-Nuernberg, Erlangen, Germany

Introduction and Aims: We could recently characterize a special group
of medium-sized dorsal root ganglion neurons with peptidergic afferent
renal nerves (PARN) that exhibit significantly more frequently a tonic
firing pattern upon electrical stimulation than controls with projections
from non-renal tissue (i.e., sustained action potential (AP) firing throughout
depolarizing current injection, DCI). The latter predominantly showed a
phasic response pattern (i.e, only a few APs at the beginning of DCI, even
with high level DCI).
We now tested the hypothesis that the different firing pattern (tonic or phasic)
is related to voltage activated sodium and potassium channel properties.
Methods: Dorsal root ganglion (DRG) neurons from Th11-L2, harvested
from 8 SD-rats in primary culture were investigated with whole cell
patch clamp technique. PARN were identified by retrograde fluoresent
labelling (DiI). All neurons were characterized according to action potential
firing pattern (tonic vs. phasic) due to current injection (40-12000 pA,
600 ms). Static membrane properties were recorded as well; Furthermore
cells underwent a voltage step protocol (-100 to +60 mV; 10mV-steps,
50ms each) to capture sodium channel activation and inactivation as well
as potassium channel activation, which are major determinants of action
potential generation.
Results: 113 DRG neurons, of which 76 stained positive for DiI (PARN)
were examined. With depolarizing current injection, 82 (72.5%) showed a
phasic, 31 (27.5%) a tonic firing pattern. Tonic firing pattern was found
more frequently in DiI positive renal DRG neurons than in non-renal
neurons (34% vs. 13.5%; p<0.05), confirming our previous data. There
were no significant differences in cell size (mean diameter phasic 43±9.4 vs.
tonic 39.9±8.9 μm), capacity (tonic 115±49pF vs. phasic 104±51,3) nor
membrane potential in both groups. Comparing voltage activated currents
a higly significant difference between both groups could be observed. The
Na+-activation curve in phasic cells was shifted to the left and downwards
compared to tonic cells between the –80mV and 20 mV step, e.g., at -40mV:
tonic 7520±1988 pA vs. phasic 20589±1162 pA; p<0,0001).
Conclusions: The majority of neurons with tonic firing patterns could be
observed with respect to neurons with renal afferents. In these tonically firing
neurons, Na-channels exhibited lower inward currents and are activated at
higher voltage changes. Whether the different electrophysiologial properties
are of importance in the pathogenesis of renal disease with neurogenic
involvement needs further specific investigations.

Sa058 INCREASED URINARY EXCRETION OF PROCOLLAGEN I
TELEPEPTIDE CORRELATES WITH THE ENHANCED RISK
OF ACUTE KIDNEY INJURY INDUCED BY SUBTOXIC
GENTAMICIN

Yaremi Quiros 2, Jose M. Lopez-Novoa 2, Francisco J. Lopez-Hernandez 1,2.
1Unidad de Investigación, Hospital Universitario de Salamanca, Spain;
2Unidad de Fisiopatología Renal y Cardiovascular, Universidad de
Salamanca, Spain

Introduction and Aims: Gentamicin is an aminoglycoside antibiotic widely
used for the treatment of many infectious diseases. Its main side effect is
its nephrotoxicity, which appears in 10-25% of therapeutic courses, may
reach an overt renal failure, especially among critically ill patients. A
critical aspect for an improved clinical handling of this antibiotic aims at
enhancing the early diagnostic capacity of renal damage. In this sense,
classical markers used in the clinical practice, such as serum creatinine
concentration, are not reliable, early and sensitive enough. New markers
have been identified, including KIM-1 and NGAL, which provide means for
an earlier detection of renal injury. A new diagnostic ability is the capacity
to detect the predisposition to acute kidney injury posed by asymptomatic
and subnephrotoxic treatments with potentially nephrotoxic drugs, such as
gentamicin. Collagen metabolism has been linked to epithelial damage and
repair. Accordingly, serum levels of metabolites from collagen I have been

proposed to mark, in addition to bone disorders, other diseases coursing
with tissue damage. In this work we aimed at studying the relation between
urinary excretion of the procollagen I carboxyterminal telepeptide (PIP) and
the degree of renal damage and the predisposition to renal damage caused
by gentamicin.
Methods: For this purpose, we treated Wistar rats with nephrotoxic
and subnephrotoxic therapeutic regimes of gentamicin during 6 days.
Animals were allocated din individual metabolic cages for individual
sample collection. Renal function was monitored by means of serum
creatinine, BUN, creatinine clearance, proteinuria. Renal morphology and
tissue integrity were assessed by histological studies and measurement and
renal tissue and urinary markers, including KIM-1 and NGAL, and urinary
N-acetyl glucosaminidase. The increased risk of AKI was determined
by administering a subnephrotoxic dose of a second nephrotoxin to rats
preconditioned by a subtoxic gentamicin treatment, or not (control). The
urinary excretion of PIP was determined by ELISA.
Results: Our results indicate that a subtoxic regime of gentamicin does
not alter any of the measured parameters of renal function, but predisposes
rats to AKI. Indeed, when rats treated with subtoxic gentamicin are subject
to a subtoxic dose of a second nephrotoxin (uranyl nitrate), they develop
and overt renal failure that is not observed in non-predisposed animals. In
contrast, rats treated with a toxic regime of gentamicin (as a positive control)
exhibited altered all parameters related to renal function and morphology.
Interestingly, urinary excretion of PIP increased significantly in the rats
subject to both subtoxic and toxic gentamicin, more prominently in the
latter.
Conclusions: Although further research is necessary, our results suggest
that the urinary excretion of PIP might be potentially used to identify
individuals with enhanced risk of suffering and acute renal failure, caused
by a previous treatment with gentamicin.

Sa059 ROLE OF AYURVEDIC HERBS TRIBULUS TERRESTERIS
AND CURCULIGO ORCHIOIDES IN NEPHROPROTECTION
IN RATS

Chandresh Bhargava 1, Mayank Thakur 2, Shilpi Bhargava 1, Umesh Patil 3.
1Department of Pharmaceutical Sciences, Advance Institute of Biotech and
Paramedical Sciences, Kanpur, UP, Germany; 2Department of
Pathobiochemistry, Charite University of Medicine, Berlin, Germany;
3Department of Pharmacy, VNS College of Pharmacy, Bhopal, MP, India

Introduction and Aims: Ayurveda is one of the oldest traditional system of
medicine with ist roots in India. Many Ayurvedic herbs are claimed to have
potent nephroprotective activity. The present study is aimed at evaluating
the nephroprotective effect of two Ayurvedic Medicinal Plants (AMPs) in
experimental gentamicin and cisplatin induced nephrotoxicity.
Methods: The effect of oral administration of alpha-lipoic acid and the
Ayurvedic medicinal plants, Tribulus terresteris and Curculigo orchioides
on blood urea nitrogen (BUN), serum creatinine, (SC) body weight (BW),
Urinary volume (Utp), Creatinine clearance (CC), renal malondialdehyde
(RMDA) and renal histopathology were evaluated along with the intra
peritoneal (i.p.) administration of gentamicin (130 mg/kg) daily, and a
single (5 mg/kg)i.p. dose of cis platin.
Results: Cisplatin and Gentamicin caused significant elevation of the levels
of BUN, SC, UTP, MDA, but markedly reduced the creatinine clearance and
body weight. Out of two plants tested the alcoholic extract of T. terrestris
showed significant nephrocurative/amelirative activity (BUN 59.24%, SC
71.21%), followed by C. orchiodes (BUN 50.21%, SC 60.61%). In terms
of body weight gains T. terrestris showed a 30% gain compaed to 28.76%
gain in case of C. orchioides. These biochemical results were supported
by both hisptopathological data and malonaldehyde levels in the kidney
tissue. Increase of MDA and BUN are directly related to oxidative damage
to kidney tissues and ameliration of the damage clearly showes a potent
antioxidant action of these herbs. Alpha lipoic acid was used as positive
standard and the extract of both the plants were comparable to alpha lipoic
acid in nephroprotection.
Conclusions: Tribulus terresteris and Curculigo orchioides are promising
candidates for nephroprotective activity. The traditional claims attributed to
these herbs are validated with a possible antioxidant effect partly responsible
for their activity.
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Sa060 RENOPROTECTIVE EFFECTS OF GREEN TEA EXTRACT
ON RENIN ANGIOTENSIN ALDOSTERONE SYSTEM IN
CHRONIC CYCLOSPORINE TREATED RATS

Jun Hoon Chung, Hyun Lee Kim. Internal Medicine, Chosun University
Hospital, Gwangju, Korea

Introduction and Aims: Cyclosporine A (CsA) is a potent and effective
immunosuppressive agent, but use is frequently accompanied by severe
nephrotoxicity. Renin angiotensin aldosterone system (RAAS) activation
plays an important role in CsA nephropathy. For the aims we tested whether
the administration of green tea extract (GTE) prevents the development of
CsA-induced nephrotoxicity and found its mechanisms.
Methods: The rats were treated for 21 days and divided into 4 groups
(n=6/group): control group (0.9% saline injection), CsA group (30
mg/kg/day by intraperitoneal injection), CsA-GTE group (CsA plus GTE
100mg/kg/day subcutaneous injection), GTE group (GTE alone).
Results: There were significant increased serum blood urea nitrogen
and creatinine in CsA group compared with that of control group and
significantly improved in CsA-GTE group compared with that of CsA
group (p<0.01). Biochemical analysis showed that the plasma renin activity
and serum concentration of aldosterone were significantly increased in
CsA group compared with control group and significantly decreased in
CsA-GTE group compared with CsA group (p<0.05). Total amount of
renin protein expression was significantly higher in the CsA group than in
the control group and was lower in the CsA-GTE group than that of CsA
group (p<0.05). In the histologic examination, there were proximal tubular
necroses and mild interstitial inflammation in the kidneys of rats in CsA
group but no significant pathologic changes in CsA-GTE group.
Conclusions: CsA-treatment increases the plasma renin activity and in-
trarenal renin levels and induces the nephrotoxicity. The protective effects
of GTE on CsA-induced structural and functional alternations of the kidney
may be blockage of RAAS.

Sa061 EVALUATION FOR THE RENOPROTECTIVE EFFECT OF
CORDYCEPS IN NEPHRECTOMY RATS BY 1HNMR

Fang Zhong, Xia Liu, Qiao Zhou, Xu Hao, Ying Lu, Weiming Wang,
Nan Chen. Department of Nephrology, Ruijin Hospital, Shanghai Jiao Tong
University, Shanghai, China

Introduction and Aims: The number of patients with chronic kidney
disease (CKD) has continuously grown worldwide. Treatment with some
traditional Chinese medicines could reduce the rate of progression of CKD.
In this study, we evaluated the renal protective effects of a Chinese herbal
Cordyceps in SD rats with 5/6 nephrectomy.
Methods: Male SD mice (weight 150-200g) were subjected to a 5/6
nephrectomy, Age-matched Sham-operated rats were used as control. The
rats were divided into three groups as follows: (a) untreated nephrectomized
group (n=6). (b) Cordyceps (4mg/kg/d) treated nephrectomized group (n=6).
(c)Sham-operated rats (n=6). All of the rats received standard rat chow.
The rats were sacrificed four weeks after 5/6 nephrectomy, and the kidneys,
blood and urine were collected for analyses. Urine albumin to creatinine
ratio, blood urea nitrogen (BUN) and serum creatinine levels were measured.
Kidney tissues were detected by HE and Masson staining or PAS to evaluate
the injury of kidney. All the kidney specimen were chosen for 1HNMR
metabonomic analysis.
Results: Picro-Sirius red stained revealed significant accumulation of
collagens in the nephrectomized group than the control group; and lower
accumulation of collagens in the treatment group than the nephrectomized
group. No significant differences were found in serum creatinine between the
treatment group and the nephrectomized group at 4 weeks, while BUN and
urine albumin to creatinine ratio were significantly decreased by cordyceps
treatment (p<0.05). Otherwise, we found Several changes in protein
expression, confirmed by Western blot, were associated with and explained
changes in metabolite concentrations in kidney. Representative examples
are an increase betain and myo-inositol (regulating the osmotic pressure)
in kidney, down-regulation of valine, lecine and isolecine (increasing the
catabolism of branched-chain amino acids), down-regulation of creatine and
sacrosine (most likely due to reduce the oxidative stress). We also found that
the levels of O-phosphocholine and phosphotidylcholine were decreased. It
means that Cordyceps could protect the damage of cellular membrane.

Conclusions: Cordyceps could protect the kidney by supplying the important
amino acids and trace elements, regulating the immune function and anti-
oxidation.

Sa062 THE ROLE OF URTICA DIOICA IN THE PREVENTATION OF
GENTAMICIN INDUCED NEPHROTOXICITY IN RATS

Coskun Silan 1, Hanife Rahmanlar 2, Abdurahman Coskun 3,
Umran Yildirim 4. 1Pharmacology Department, Canakkale Onsekiz Mart
University, Faculty of Medicine, Canakkale, Turkey; 2Pharmacology, Duzce
University, Faculty of Medicine, Duzce, Turkey; 3Biochemistry, Acibadem
Labmed Clinical Laboratory, Istanbul, Turkey; 4Pathology, Duzce
University, Faculty of Medicine, Duzce, Turkey

Introduction and Aims: Gentamicin, an aminoglycoside antibiotic, is
widely prescribed in the treatment of life-threatening gram negative in-
fections. Unfortunately it causes renal failure in % 10-20 of therapeutic
courses. GM induced nephrotoxicity is attributed to an accumulation of a
relatively sizable proportion (about 5%) of the administered dose which is
retained in the epithelial cells lining certain segments of the proximal renal
tubules.
Urtica dioica is a perennial herb, distinguished with stinging hairs and
belonging to the family Urticacea. It’s seeds are widely used in folk medicine
in many parts of Turkey. It is also known that nettle has antioxidant,
antimicrobial, antiulcer and analgesic, diuretic, natriuretic, hypotensive,
antihyperglycemic, anti-inflammatory, antiplatelet, immunosuppressive, and
hepatoprotective effects. We investigated the role of Urtica dioica (Ud) in
the preventation of gentamicin (GM) induced nephrotoxicity.
Methods: Experiments were carried out in male Wistar rats weighing
200-250 g. Fifty-two rats were alloced into eight groups (control, gentam-
icin, Ud control (Ud1, Ud2, Ud3) and Ud treatment gentamicin induced
nephrotoxicity). Control group rats were injected with saline 0.5ml/per day
(i.p.) (for ten days). Urtica dioica seed extract group rats were treated with
0.25, 0.5, 1 ml/kg per day (i.p.) for ten days. GM group rats were treated
with GM (100mg/kg per day i.p.) and GM+Ud group were pretreated with
Urtica dioica seed extract (0.25, 0.5, 1 ml/kg per day p.o.) for three days,
and then exposed to GM at the same dose.
Drug injections were applied for ten days. The animals were sacrificed 24
h after the last injection. Blood samples and tissue samples were collected
from the animals on the eleventh day of the treatment before they were
euthanised. Kidneys were collected for histopathological studies and fixed
in 10% buffered formalin solution. Tissue samples were stored at -700C
in liquid nitrogen for the determination of malondialdehyde (MDA), total
antioxidant activity (TAOA). Tissue lipid peroxidation (LPO) was evaluated
by the fluorometric method based on the reaction between MDA and
thiobarbutiric acid (TBA). The TAOA levels of all tissues were measured
using a novel automated colorimetric measurement method developed by
Erel. Blood urea level was significantly increased in the gentamicin treated
group.
Results: The study showed lowered levels of urea and creatinine levels
in Ud 1mg/kg/day administered group when compared with gentamicin
administered rats, and the difference was statistically significant. In gentam-
icin group, tubular necrosis and tubular vacuolization were remarkable in
the renal tissues. In the Ud therapy group, none of serious histopathological
findings were renal tissues.
Conclusions: Ud seems significantly effective in the preventation of
gentamicin induced nephrotoxicity in rats.
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Sa063 NEW INSIGHT INTO THE IMPACT OF ACUTE KIDNEY
INJURY FOLLOWING HEMATOPOIETIC STEM CELL
TRANSPLANTATION

Minoru Ando 1,2, Taku Morito 1,2 , Ken Tsuchiya 2, Kosaku Nitta 2.
1Nephrology, Tokyo Metropolitan Komagome Hospital, Tokyo, Japan;
2Nephrology, Tokyo Women’s Medical University, Tokyo, Japan

Introduction and Aims: Hematopoietic stem cell transplantation (SCT)
induces acute kidney injury (AKI) with various degrees of renal dysfunction.
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Clinical significance of such post-SCT AKI should be clarified by a new
assessment for AKI.
Methods: A retrospective cohort study was performed in 175 myeloablative
allogeneic SCT patients (m-allo), 38 nonmyeloablative allogeneic SCT
patients (nm-allo) and 57 autologous SCT patients (auto). Post-SCT AKI
was categorized into three stages according to the AKIN criteria within 100
days after SCT. Patient mortality and incidence of new CKD was considered
at the time of 1 year after SCT. Cumulative survival was studied by Kaplan–
Meier analysis and Cox regression was used to determine predictors for
mortality. Multivariate logistic regression was used to evaluate risk factors
associated with incident CKD.
Results: Incidence of AKI is shown in Table 1. It was comparable in
m-allo and nm-allo (58 to 63%), but low in auto (11%). Mortality of AKI
patients was 43% (m-allo), 50% (nm-allo) and 33% (auto), each of which
was higher than that of no AKI patients (9 to 20%) as shown in Table 2.
In allogeneic SCT, the Kaplan–Meier curves showed that the survival rate
decreased according to increasing AKI stages with significant difference
between stages ≥2 and no AKI (Figure 1). Cox analysis showed that stages
≥2 were significant predictors for mortality [HR (95% CI): stage3, 8.8
(4.8-16.4); stage 2, 2.3 (1.3-4.0)], but other variables were not involved.
Incidence of new CKD in AKI patients was 35% (m-allo) and 36% (nm-
allo), each of which was much higher than that in non-AKI patients (0
to 4%). Multivariate logistic regression showed that AKIN ≥stage 1 were
significant risks for incident CKD [OR (95% CI): stage 3, 107 (6.9-3523);
stage 2, 22.4 (3.7-181); stage 1, 16.8 (4.3-90.9)] as well as estimated GFR
before SCT [0.97 (0.94-0.99)].

Table 1. Incidence of AKI according to the AKIN criteria

AKIN criteria M-allo (n=175) Nm-allo (n=38) Auto (n=57)

No AKI no. (%) 73 (41.7) 14 (36.8) 51 (89.5)
Stage-1 no. (%) 53 (30.3) 11 (28.9) 5 (8.8)
Stage-2 no. (%) 23 (13.1) 9 (23.7) 1 (1.8)
Stage-3 no. (%) 26 (14.9) 4 (10.5) 0 (0)
Any stage no. (%) 102 (58.3) 24 (63.2) 6 (10.5)

Table 2. Mortality of post-SCT patients with or without AKI

Overall No AKI Stage 1 Stage 2 Stage 3 Any AKI

M-allo no. (%) 51 (32.9) 13 (19.7) 11 (24.4) 6 (31.6) 21 (84.0) 38 (42.7)
Nm-allo no. (%) 12 (36.4) 1 (9.1) 1 (10.0) 6 (75.0) 4 (100) 11 (50.0)
Auto no. (%) 6 (15.0) 4 (11.8) 1 (20.0) 1 (100) 0 (0) 2 (33.3)

Conclusions: AKI is significantly involved in mortality and incident CKD
in SCT survivors. The AKIN criteria are useful to clearly identify post-SCT
AKI and predict the outcome of such individuals.

Sa064 FIBROBLAST GROWTH FACTOR 23 (FGF23) IN ACUTE
KIDNEY INJURY

Mohamed Nasrallah 1, Amal El-Shehaby 2, Mona Salem 3, Usama Sharaf
El Din 1. 1Internal Medicine and Nephrology, Cairo University, Cairo,
Egypt; 2Medical Biochemistry, Cairo University, Cairo, Egypt; 3Internal
Medicine and Endocrinology, Cairo University, Cairo, Egypt

Introduction and Aims: FGF23 is a phosphaturic factor under physiological
conditions. Its levels rise in patients with chronic kidney disease with rising
serum phosphate and falling GFR. Elevated FGF23 in chronic kidney disease
was linked to left ventricular hypertrophy as well as increased mortality.
Little is known about FGF23 levels in patients with acute kidney injury
(AKI) or the time needed for FGF23 levels to rise after renal injury. We

conducted this study to determine the level of FGF23 in patients diagnosed
with AKI compared to controls with no renal disease.
Methods: We enrolled 17 non-diabetic patients diagnosed as AKI within
less than 6 weeks (median 9 days) and 10 controls. Diagnosis of AKI
was based on abrupt rise of serum creatinine in the presence of baseline
creatinine denoting eGFR >60ml/min and with a clinically identifiable
cause for renal injury. Controls had eGFR >60ml/min, absent proteinuria
or active urine sediment and normal ultrasound. Serum intact FGF23 was
detected by ELISA based technique. Intact pararthormone, calcium and
phosphorus were measured in the same sample. Patients on warfarin, and
those with parathyroidectomy or parathyroid ablation as well as diabetics
were excluded.
Results: FGF23 was significantly elevated more than 20 fold in patients
with AKI compared to controls (2498.9±1669 vs. 98.2±52 pg/ml, p<

0.0001). In bivariate analysis only phosphate correlated to FGF23, (r=0.55,
p=0.023). In multiple regression analysis (adjusted for age, sex, calcium,
GFR, parathormone, duration of AKI and consumption of calcium carbonate
& alphacalcidol), phosphate level was the only independent predictor of
FGF23 level (R2 0.3, p=0.02, β=0.584).
Conclusions: FGF23 is elevated in non diabetic AKI patients compared to
controls with normal kidney function. FGF23 correlates to phosphate levels
in patients with AKI.

Sa065 ACUTE KIDNEY INJURY ACCORDING TO RIFLE
CLASSIFICATION IN THE INTENSIVE CARE UNIT AND
IN OTHER SETTINGS

Albana Gjyzari 1, Elizana Petrela 2, Nestor Thereska 1, Myftar Barbullushi 1 ,
Alketa Koroshi 1, Sulejman Kodra 1, Alma Idrizi 1, Arjana Strakosha 1.
1Nephrology, University Hospital Center Nënë Tereza, Tirane, Albania;
2Epidemiology, University Hospital Center Nënë Tereza, Tirane, Albania

Introduction and Aims: Aim of this study was to evaluate severity and
outcome in patients with acute kidney injury (AKI) in the intensive care
unit (ICU), and in other settings based on the RIFLE classification, and
predictive factors for ICU mortality.
Methods: Adult patients with AKI admitted in a tertiary care hospital,
with five adult (medical, surgical-medical, and surgical) ICUs between
January 2005 and December 2007 were reviewed retrospectively. The first
three criteria of RIFLE based on either the serum creatinine or urine
output criterion in admission were applied. Patients on chronic dialysis
before admission were excluded. Demographic, severity score of illness
data (SOFA score) and outcome data, were studied and compared in the
three groups for patients with AKI in ICU and in other settings.
Results: According to the RIFLE classification, 183 patients met criteria
for AKI during the study period. 107 AKI patients in nephrology and other
departments (70% male), were classified 22.4% risk class, 23.4% injury,
54.2% failure. In hospital mortality for AKI non ICU patients was 9.34%.
According to the RIFLE class was in risk 4.2%, injury 8% and failure group
12%. Complete recovery of renal function in all AKI non ICU patients at dis-
charge was 59.8%. According to the RIFLE was in risk 95.8%, injury 64%
and failure group 43.1%. AKI patients in ICU 76, (57.89% male), mean age
55.1±18.75, preexisting comorbidities (hypertension, diabetes, and chronic
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kidney disease) 50%, were classified as 6% on risk class, 19% injury,
73% failure. Severity score of illness was significantly higher in F classe
compared to I and R (SOFA score 11.5±3.2, p=0.007). The ICU mortality
was 52,6% with the highest in failure group 62%, injury 26% and risk 20%,
with a statistical significance (p=0,015). Renal replacement therapy was
required in 32% patients of AKI ICU patients. Complete recovery of renal
function at the time of death or hospital discharge was 38.1% with lowest
at F class (28.5%; P = 0.03). Factors associated with death in ICU, in the
univariate analysis were age (OR=17.7; 95%CI=2.16-33.40; p=0.028) and
severity score of illness on admission (SOFA score OR=4.66; 95%CI=2.46-
6.87; p<0.0001). Logistic regression analysis for ICU mortality showed
sepsis (OR=0.048, 95%CI: 0.008-0.283, p=0.001) as independent predictor
of mortality. Kaplan-Meier curve for ICU survival by RIFLE class was
statistically significant (log rank-Mantel-Cox P=0.003; figure).
Conclusions: RIFLE criteria correlated with severity scores of illness and
outcome in all AKI patients, significantly in critically ill patients. Older age,
higher severity score of illness, sepsis are bad prognostic factors for these
patients.

Sa066 INCIDENCE AND OUTCOME OF ACUTE KIDNEY INJURY
IN PATIENTS ADMITTED TO INTENSIVE CARE WITH H1N1-
ASSOCIATED SEPSIS

Samra Abouchacra 1, Said Abuhasna 2, Ahmed Chaaban 1, Imran Khan 1,
Nicole Gebran 3. 1Nephrology, Tawam Hospital, Al-Ain, Abu Dhabi, United
Arab Emirates; 2Critical Care Medicine, Tawam Hospital, Al-Ain, Abu
Dhabi, United Arab Emirates; 3Pharmacy, Tawam Hospital, Al-Ain, Abu
Dhabi, United Arab Emirates

Introduction and Aims: A subgroup of patients with influenza A (H1N1)
infection tend to develop a rapidly progressive course complicated by ARDS
and multiorgan failure (MOF). Since sepsis is the most common cause of
Acute Kidney Injury (AKI) in critical illness, it is anticipated that these
patients are at high risk for developing AKI.
Methods: This study reviewed the incidence of AKI in patients hospitalized
at our institution with H1N1 infection who required admission to ICU.
Results: Out of 55 patients hospitalized with H1N1 infection, 10 required
ICU admisssion for ARDS and muliorgan failure: 7 males, 3 females.
Average age 47.6±19.2 yrs, BMI 25.4±6.6, CRP 217.7±116. MOF 9/10.
Comorbidities: pregnancy 1, malignancy 3, diabetes mellitus (DM) 6,
chronic kidney disease 2, none 1. Co-infection: G-ve 3, G +ve 2, Fungal
3. Initial creatinine 298.00±161.75, latest 152.16±109 (μmol/l). AKI was
seen in all patients; oligoanuria in 9/10, hematuria and pyuria in 8/10. CPK
normal in all. Renal replacement therapy was required for an average of
5.5±3.8 days; CRRT 4: HD 2: Supportive Care 2. Of note, 2 patients from
CRRT group later underwent intermittent HD. Despite antiviral therapy
initiation within 48 hours of symptoms in all patients for a duration
of 5.3±1.95 days, mortality was high at 40% (4/10). 2 patients expired
prior to arriving to our hospital,(1DM, 1 pregnant). The remaining 2
fatalites included 1 previously healthy 50 yr old male who suffered MOF
with candidemia and another 79 yr old male with prostate cancer and
superimposed G-ve infection. Renal recovery was seen in 6 patients: 2
partial, 4 complete. Mean ICU stay 9±3 days.
Conclusions: AKI appears to universally accompany H1N1- related infec-
tion requiring ICU admission. Hematuria and pyuria are common findings
perhaps suggesting viral- induced renal injury likely superimposed on
sepsis-associated AKI (ATN). Despite a high mortality rate due to under-
lying and coexisting morbidities, a significant number of patients achieve
partial or complete renal recovery. Early antiviral treatment might contribute
to the favorable renal outcome.

Sa067 ACUTE KIDNEY INJURY FOLLOWING CARDIAC
SURGERY: A COMPARISON BETWEEN RIFLE AND AKIN
CLASSIFICATION

Ana Pérez de José 1, Rosario Madero 2, Pablo Alonso 3, Juan Bustamante 4,
Carmen Bernis 1. 1Nephrology, Hospital Princesa, Madrid, Spain;
2Investigation, Hospital Paz; 3Intensive Care Unit, Hospital Princesa;
4Cardiac Surgery, Hospital Princesa

Introduction and Aims: The Acute Kidney Injury Network (AKIN) has

proposed modifications to the RIFLE criteria for defining acute kidney
injury (AKI). Few studies have compared the two classifications. The aim of
this study is to compare AKIN and RIFLE classifications for AKI diagnosis
and for predicting outcome in a cohort of patients who underwent cardiac
surgery.
Methods: Patients who underwent coronary artery bypass, valve heart
surgery or both, in a Madrid University Hospital between January 2007
and January 2009 were retrospectively evaluated. Data were prospectively
collected. Chronic kidney disease patients undergoing dialysis or transplant
were excluded. The statistical package SPSS was used.
Results: 601 patients (mean age 65.9±11.7 years; 40.3% females; mean
Cleveland Score 3.3±1.8 and SRI score 1.9±1.1, 70% valve surgery and
30% coronary artery bypass) were evaluated. Mean baseline cr 1.09±0.35
mg/dl and maximum cr 1.15±0.55 mg/dl.
AKIN criteria compared to RIFLE allowed the identification of more
patients as having any stage of AKI (16.6% vs 7.2%). AKIN increases
the number of patients classified as Stage I (R in RIFLE) from 4.2% to
13.6%. 57 patients (9,5%) were not considered AKI according to RIFLE
classification and were stage 1 according to AKIN criteria. No statistically
significant differences were observed for stage 2 (Injury in RIFLE) and for
stage 3 (Failure in RIFLE). RIFLE and AKIN concordance is moderate,
kappa index 0.55 (IC 95% 0.45-0.65, p<0.05). Using Mc Nemar test
discrepancies are significant (p<0.001).
The area under the ROC curve for hospital mortality was 0.70 for AKIN
(P<0.001) and 0.66 for RIFLE (P<0.001). As global classifications,
considering all stages, there are no significant differences between RIFLE
and AKIN on the ability in predicting inhospital mortality (p=0.21).
However, in the 57 patients with AKIN stage 1 (and no AKI according
to RIFLE) mortality was 14%, higher than in patients with no AKI 4.6%
(p=0.009) with a risk of death 3.4 times higher (OR 3.4, IC 95% 1.44-7.99).

AKI stages in logistic regression analysis for in-hospital mortality

Classification Crude OR (95% CI) P value

AKIN Stage 1 4.65 (2.31-9.36) <0.001
Stage2/Stage3 25.98 (3.37-72) <0.001
Any category 6.93 (3.74-12.83) <0.001

RIFLE Risk 6.61 (2.57-17) <0.001
Injury/Failure 21.25 (7.84-57.6) <0.001
Any stage 11.11 (5.46-22.6) <0.001

Conclusions: (1) AKIN criteria improves the sensitivity of the AKI
diagnosis compared to RIFLE (2) As global classifications, considering all
stages, there are no significant differences between RIFLE and AKIN on the
ability in predicting inhospital mortality (3) However, patients with AKIN
stage 1 (considered as no AKI according to RIFLE) have a significant higher
mortality (4) Therefore, the modification of the RIFLE criteria proposed by
AKIN, mainly including increase of 0.3 mg/dl in baseline creatinine, has
epidemiological and clinical relevance, is associated with mortality and can
help to early diagnosis.

Sa068 ESTIMATION OF BASELINE CREATININE FOR AKI
DIAGNOSIS: EASY! BUT RELIABLE?

Bruno Rodrigues, Pedro Correia, Henrique Martins, Luis Inchaustegui,
Karina Soto. Hospital Fernando Fonseca, Portugal

Introduction and Aims: The Acute Dialysis Quality Initiative and the
Acute Kidney Injury Network have developed creatinine-based definitions
and grading of severity of Acute Kidney Injury (AKI), namely RIFLE and
AKIN criteria, respectively. Both make use of change in creatinine relative
to a baseline, which is either measured or estimated using the Modification
of Diet in Renal Disease (MDRD) formula. Many patients when admitted in
hospital have unknown previous renal function. For those cases, is has been
use an estimating baseline creatinine by the ADQI-recommended method
of back-calculation from an assumed GFR in a lower limit (75ml/min/1.73
m2). Although this method is being used in numerous clinical studies, it has
not been validated yet.
The aim of this study was compare the diagnosis of AKI with estimated
SCr (eSCr) with the measured (ObSCr) using the database of one study
developed in the Emergency Room (ER) of our hospital, where the previous
baseline SCr values were not available for only 2.6% of the patients.



iii50 Acute kidney injury – clinical studies 1 Saturday, June 26, 2010

Methods: The study of ER enrolled a total of 616 subjects, which consented
and completed the protocol. Patients with previous known SCr were 600, and
their data was used for the present study. A comparison of AKI diagnosis,
based on both RIFLE and AKIN, with the ObSCr and eSCr was performed.
For these diagnosis values of SCr at admission and at 48hrs were used. The
discrepancies of classifications were analyzed (different degrees of severity,
false negative or positive cases), considering presence or absence of AKI
and also the distribution stratified by severity. Chronic kidney disease was
defined as eGFR<60ml/min/1,73m2.
As most of our variables had a non-normal distribution, data are presented as
medians with inter-quartile ranges (IQR). For comparison, non-parametric
tests of paired variables were used (Sign Test). McNemar Test was applied
for categorical variables (false positives and negatives).
Results: The median (IQR) values were 0,80 mg/dL (0,60-0,90) for obSCr
and 1,04 mg/dL (0,85-1,08) for eSCr. In the range of kidney function
with eGFR>60ml/min/1,73m2, the median eSCr was significantly higher
than obSCr. Consequently, a significantly underestimated AKI diagnosis
and severity was shown. Using obSCr and RIFLE classification, 25,0% of
our sample had AKI, which is similar to 23,1% with AKIN classification,
versus 18,3% and 15,3% respectively with eSCr. Using the AKI diagnosis
results obtained with the obSCr, and defining criterion for the presence
(any degree) or absence, we calculated the sensitivity and specificity of the
eSCr for the diagnosis of AKI. A very high proportion of false negatives
were found, either using RIFLE (43,4%) or AKIN criteria (51,8%). False
positives were 6% and 5,4% respectively. Using the 56 patients with CKD
diagnosis (of 600, 9.3%), 27 patients were AKI-false positives (results of
the whole series) and no false negatives.
Conclusions: We highlight the very low sensitivity of the diagnosis using
eSCr based on a GFR=75ml/min/1.73 m2, reaching a “true” diagnosis in
only about 50% of the patients. Probably raising the postulated GFR from
the lower limit of normal to a higher value would increase the sensitivity
without rise the false positives.

Sa069 RIFLE CLASSIFICATION IN VISCERAL
LEISHMANIASIS-ASSOCIATED ACUTE KIDNEY INJURY

Michelle Oliveira, Geraldo Silva, Junior, Krasnalhia Livia Abreu,
Natália Rocha, Ana Valeska Garcia, Luiz Franco, Rosa Salani Mota,
Alexandre Libório, Elizabeth Daher. Department of Internal Medicine,
School of Medicine, Federal University of Ceara, Fortaleza, Ceara, Brazil

Introduction and Aims: There are few studies of renal function evaluation
in visceral leishmaniasis (Kala-azar). The aim of this study was to investigate
the factors associated with acute kidney injury (AKI) based on RIFLE criteria
in patients with visceral leishmaniasis (VL).
Methods: A retrospective study of medical records from patients with LV
treated at São José Infectious Diseases Hospital, from 2002 to 2008. A
multivariate analysis was performed to analyze the risk factors for AKI.
Statistical analysis was done through the SPSS program.
Results: A total of 224 patients were included. The mean age was 36±15
years (15-84 years) and 76.8% were males. AKI was observed in 76 patients
(33.9%). Patients were classified as “Risk” (1.4%), “Injury” (35.5%)
and “Failure” (63.1%). Dyspnea, edema and jaundice were the clinical
manifestations more present in patients with AKI (p<0.05). Oliguria was
observed in 6,5% of patients with AKI. Risk factors associated with AKI
were male gender (OR=2.2, 95% CI= 1,0-4,7, p=0.03), advanced age (OR
= 1.05, 95% CI= 1.02-1.08, p<0.001), jaundice (OR=2.9, 95% CI= 1.5-5.8
p=0.002) and amphotericin B use (OR=18.4, 95% CI=7.9-42.8, p<0.0001).
Death occurred in 30 cases overall (13.3%). Mortality was higher among
patients with AKI (30.2% vs. 4,7%), p<0.0001. Among patients with
fatal outcome, 23.3% were classified in “Injury” and 53.3% in “Failure”
(p<0.0001). Advanced AKI (“failure”) was associated with advanced age,
(40±13 years vs. 33±14 years), p<0.0001 and had a higher length of
hospital stay (23±16 days vs.13±11 days, p<0.0001).
Conclusions: The risk factors associated with AKI in patients with LV were
male gender, advanced age, jaundice and use of amphotericin B. RIFLE
classification showed a significant association with mortality, suggesting
that patients in the worse classifications presents a more severe course of
VL.
Disclosure: This research was supported by CNPq (Brazilian Research
Council).

Sa070 URINARY AND PLASMA NGAL LEVELS REFLECT THE
SEVERITY OF ACUTE KIDNEY INJURY

Kristian Bangert, LarsOtto Uttenthal. BioPorto Diagnostics A/S, Gentofte,
Denmark

Introduction and Aims: NGAL levels are dramatically increased in urine
and plasma from patients with acute kidney injury (AKI). In this study we
tested the clinical utility of NGAL determination in critically ill patients with
many confounding conditions including sepsis and various adenocarcinomas
and validated a new fully automated NGAL assay with clinical samples
from these patients.
Methods: Urinary and plasma NGAL was monitored (daily to alternate
days) in 135 consecutive patients admitted to intensive care. AKI was
classified according to the RIFLE criteria. Three patients were excluded
because of incomplete data. NGAL was determined with a commercially
available ELISA kit (BioPorto Diagnostics). Differences between maximal
NGAL levels in patient groups were analyzed non-parametrically by the
Kruskal-Wallis test. Data are reported as median (interquartile range) in
ng/mL. Selected samples (130 urine samples and 40 EDTA plasma samples)
were re-analyzed with a fully automated immunoturbidimetric NGAL assay
(The NGAL Test, BioPorto Diagnostics). Samples above the measuring
range (up to 25,000 ng/mL) were reanalyzed by an automated re-run
procedure. The NGAL Test was validated by means of linearity studies
with dilutions of calibrator material and determination of the antigen excess
zone. Potential interference from hemoglobin (500 g/L), bilirubin (30 g/L)
and emulsified lipid (5.0%) was investigated and the within-run imprecision
was estimated from 20 daily measurements of two control samples.
Results: Sixty two patients did not have AKI; 15 were classified as “risk”
(R), 11 as “injury” (I) and 44 as “failure” (F). The urinary NGAL was
significantly (p<0.0001) higher in patients with AKI [R 377 (102-830),
I 519 (321-1845) and F 2747 (559-7621)] than in patients without AKI
[51 (29-213)]. Plasma NGAL levels were also significantly (p<0.0001)
higher in patients with AKI [R 354 (259-511), I 546 (331-1106) and F
1062 (584-1817)] than in patients without AKI [199 (128-308)]. Linearity
studies of The NGAL Test demonstrated a measuring range from 25 to
5000 ng/mL. Within-run imprecision was 2.0% and 1.2% at 200 and 500
ng/mL, respectively. No deleterious effect of antigen excess was seen up to a
level of 40,000 ng/mL. Potentially interfering substances had only marginal
effects (<4%) on measurements. There was good agreement between the
ELISA and The NGAL Test results, the Pearson coefficient of correlation
being 0.98 for both urine and plasma samples. Deming regression analysis
showed no statistically significant difference between the results of the two
methods.
Conclusions: It is concluded that NGAL levels in unselected critically ill
patients reflect the degree of renal injury despite the presence of potentially
confounding conditions. NGAL determination may therefore be useful for
the diagnosis of renal injury and monitoring the management of patients
admitted to intensive care. Validation of The NGAL Test demonstrates
a performance that complies with the expectations for a fully automated
clinical laboratory assay. With this assay the promise of NGAL measurement
for the diagnosis and monitoring of AKI can be translated into widespread
clinical use.
Disclosure: The authors work for BioPorto Diagnostics A/S that sells
NGAL assays

Sa071 SEVERE ACUTE KIDNEY INJURY (AKI) AFTER
MUSHROOM POISONING – DATA FROM THE LARGEST
SERIES OF INTOXICATION BY CORTINARIUS
ORELLANUS IN GERMANY

Scott O. Grebe 1, Duaa Aresmouk 1, Martin Langenbeck 2,
Andreas Schaper 3, Siegmar Berndt 4, Stefan Herget-Rosenthal 2. 1Clinic of
Internal Medicine 1, Nephrology, HELIOS-Klinikum Wuppertal, University
of Witten/Herdecke, Wuppertal, Germany; 2Clinic of Internal Medicine,
Rotes Kreuz Krankenhaus, Bremen, Germany; 3Poisons Centre North,
University of Goettingen, Germany; 4German Mycological Society,
University of Kassel, Germany

Introduction and Aims: Several fungi of the Cortinarius sp. contain the
tubulotoxin orellanine causing severe AKI with a latency period of up to
3 weeks after ingestion. Besides sporadic case reports until now only 2



Saturday, June 26, 2010 Acute kidney injury – clinical studies 1 iii51

larger series of patients with Orellanus syndrome have been described in
Poland 1957 and in France 1990. Due to the rareness of serious poisoning
by Cortinarius orellanus only few data concerning therapeutic options and
outcome exists. This study reports the largest series of AKI due to orellanine
intoxication in Germany.
Methods: We analyzed the members of a travel group who were admitted
to our hospitals with AKI after the ingestion of mushrooms confused with
chanterelles. In addition to extensive medical history, clinical and labora-
tory measurements we focussed on: serum creatinine (S-Crea), blood urea
(Urea), urine volume, eGFR using the simplified MDRD-formula, differ-
ential proteinuria and acid-base status. In one patient a kidney biopsy was
performed. The suspected diagnosis of Orellanus syndrome was confirmed
by a mushroom expert of the German Mycological Society. Besides descrip-
tive statistics the correlation of the semi-quantitative amount of ingested
mushrooms as well as the therapy with N-acetylcysteine (NAC) and steroids
with the NKF-K/DOQI stages of chronic kidney disease (CKD) 12 months
after intoxication was calculated (Spearman’s rank-order correlation).
Results: All patients (n=8, mean age=52±10 years, 50% male) presented
with typical symptoms of orellanine intoxication 7±1 days after mushroom
ingestion. Their past medical history was inconspicuous especially regarding
CKD. At admission all patients showed severe AKI (S-Crea 10.0±6.5 mg/dl,
Urea 177±68 mg/dl, eGFR 17±14 ml/min) and proteinuria of 405±320
mg/d with a tubular pattern as well as a non-severe metabolic acidosis (pH
7.32±0.03, BE -7.8±3.2). In 5 patients (63%) AKI was oligo-anuric and
immediate renal replacement therapy (RRT) was required. The renal biopsy
showed a severe diffuse acute tubulonecrosis, interstitial oedema and focal
interstitial nephritis consistent with orellanine mediated nephrotoxicity. In
the long-term follow-up after 12 months 3 patients (38%) still needed RRT.
The remaining 5 patients developed CKD (4 patients (50%) stage 3 and 1
patient (13%) stage 4), which seems to correlate with the ingested amount
of mushrooms (r=0.8, p=0.0187) and could not be influenced by the therapy
with NAC and steroids (r=-0.1, p=0.8710).
Conclusions: The Orellanus syndrome is a rare cause of severe AKI. Despite
the small patient number in our study it seems to have an extremely poor
renal outcome, which correlates with the amount of ingested mushrooms
and can not be influenced by the therapy with NAC and steroids. In order
to provide valid information a meta-analysis of all available data will be
performed.

Sa072 THE RISK FACTORS AND CLINICAL COURSE OF ACUTE
RENAL FAILURE IN PATIENTS WITH SEVERE ACUTE
PANCREATITIS

Young Ok Kim 1, Hyun Gyung Kim 1, Byung Soo Kim 1, Ho Cheol Song 1,
Won Do Park 2, So Young Lee 3, Suk Young Kim 1. 1Internal Medicine, The
Catholic Unievrsity of Korea, Seoul, Republic of Korea; 2Internal Medicine,
Inje University, Seoul, Republic of Korea; 3Internal Medicine, Eulji
University, Seoul, Republic of Korea

Introduction and Aims: Acute renal failure (ARF) commonly develops
in patients with severe acute pancreatitis (SAP) and it is one of the most
common causes of death in patients with SAP. This study was performed
to evaluate the risk factors of ARF in patients with SAP and investigate the
impact of ARF on morbidity and mortality of patients with SAP.
Methods: We retrospectively evaluated the medical records of 102 patients
with SAP between January 2001 and June 2008 in 3 University Hospitals.
We investigated the incidence and clinical course of ARF in SAP patients.
Then, we compared morbidity and mortality between the patients with ARF
and normal renal function (NRF).
Results: Of the total 102 SAP patients, ARF was observed in 39 patients
(38.2%). The peak serum creatinine level in ARF patients was 4.5±2.3
mg/dL. Eight of the 39 ARF patients (20.5%) received hemodialysis and
ten patients (25.6%) died. When compared to NRF patients, ARF patients
(n=39) had higher incidence of dyspnea (17.9% vs. 3.2%, p=0.011), loss
of consciousness (17.9% vs. 1.6%, p=0.003), and APACHE II scores
more than 8 (92.3% vs. 0%, p<0.001). The ARF group had also higher
incidences of sepsis (35.9% vs. 7.9%, p<0.001), multi-organ failure (15.4%
vs. 0%, p=0.001), respiratory failure (28.2% vs. 4.7%, p=0.001) and
mortality (25.6% vs. 3.2%, p=0.001). Multivariate analysis demonstrated
thrombocytopenia, hemoconcentration, and high LDH as independent risk
factors of ARF in SAP patients.

Conclusions: The incidence of ARF was high (38.2%) and ARF patients
showed higher morbidity and mortality, compared to NRF patients. We
suggest that early management of ARF should be performed for reducing
the mortality in SAP patients.

Sa073 IMPACT OF ALBUMIN LEVELS ON MORTALITY IN
CRITICALLY ILL PATIENTS WITH ACUTE KIDNEY INJURY
(AKI) REQUIRING DIALYSIS: AN OBSERVATIONAL
COHORT STUDY

Riccardo Maria Fagugli, Francesco Patera, Andrea De Gaetano.
Nephrology-Dialysis, Azienda Ospedaliera Perugia, PG, Italy

Introduction and Aims: Hypoalbuminemia is frequent in Intensive Care
Unit (ICU) patients, and represents a risk of mortality. A defect of nutrition
of critically ill patients with AKI, measured as pre-albumin levels, has been
evocated as independent risk factor of death. Once in hemodialysis mortality
of ICU patients is extremely high, up to 60%.
Aim: To evaluate hypoalbuminemia in the prognosis of ICU patients with
advanced AKI who require dialysis treatment.
Methods: We conducted an observational cohort study in IUC, from
Jan 2007 to Dec 2009, of critically ill patients with AKI who required
hemodialysis. We used a Cox proportional Hazard models to estimate the
risk of in-hospital mortality associated to albumin level at the beginning of
the nephrology consultation.
Results: We have studied 70 patients (age 69.1±14.4 yrs). Low serum
levels of albumin (<3.4 mg/dL) were present in 71.4% of them. In-Hospital
mortality was 68.6%. Clinic-pathologic variables were comparable between
patients with low albumin levels (<3.4 mg/dL) and high albumin levels
(≥3.4 mg/dL), except for RIFLE classification of AKI: Hypoalbuminemia
was present in 80% of patients with AKI class RIFLE III, in 41.7% with
RIFLE II, and in 33.3% with AKI class RIFLE I (chi2=9.33, p=0.009).
Mortality was higher in patients with hypoalbuminemia, 82% vs 35%
(chi2=14.64, p<0.001). After the adjusted analysis, the presence of albumin
level < 3.4 mg/dL was significantly associated to an increased in-hospital
mortality (Hazard ratio =3.67, CI 95%=1.42-9.44, p=0.007).

In addition, each increment of 1 mg/dL s.albumin was accompanied by an
adjusted 81% decrease of in-hospital mortality (Hazard ratio = 0.19, CI
95%=0.09-0.39, p<0.001).
Conclusions: Low levels of serum albumin are highly represented in crit-
ically ill patients with AKI who need to be treated with hemodialysis. A
reduced urine output can be a cause of the physician decision to reduce
parenteral nutrition volume, and therefore protein and caloric intake is insuf-
ficient. Hypoalbuminemia is strongly associated with a higher risk of death,
independent of the severity of renal failure, gravity of the patients, comorbid
illness, and other possible confounders. The measurement of serum albumin
levels may be an inexpensive and useful tool in the evaluation of the risk
profiles of AKI patients, and interventional studies are needed to test the
ability of restored albumin levels to decrease in-hospital mortality.
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Sa074 COMPARISON OF INTERMITTENT AND CONTINUOUS
RENAL REPLACEMENT THERAPY FOR ACUTE RENAL
FAILURE IN INTENSIVE CARE UNITS OF TWO MAJOR
REFERRAL HOSPITALS

Antje Brinker 1, Christoph C. Haufe 2, Detlef Schumacher 3,
Norbert Braun 1,4. 1Nephrology and Dialysis, HELIOS Kliniken, Schwerin,
Mecklenburg-Western Pomerania, Germany; 2Nephrology, HELIOS
Kliniken, Erfurt, Thuringia, Germany; 3Internal Intensive Care Medicine
and Stroke Unit, HELIOS Kliniken, Schwerin, Germany; 4Faculty of
Medicine, University of Rostock, Germany

Introduction and Aims: Survival of patients with acute renal failure (ARF)
admitted to an intensive care unit (ICU) seems not to be dependent on the
use of a specific renal replacement therapy. Even intensive renal support
in critically ill patients did not decrease mortality. However, the impact of
this knowledge on day-to-day care in ICUs is not known. We compared
two different approaches of renal support for ICU acute renal failure in two
major referral hospitals of comparable in-patient services.
Methods: HELIOS Kliniken Schwerin and HELIOS Kliniken Erfurt are
two major referral hospitals, with 48,742 and 45,106 admissions per year,
respectively. The policy of treating ARF in ICU patients was preferably
intermittent haemodialysis (IHD) in hospital 1 and continuous haemodiafil-
tration (CRRT) in hospital 2. Follow-up of patients in hospital 1 remained
at the same nephrology team while patients in hospital 2 were referred to
other hospitals and physicians. In a retrospective study of the year 2007, we
compared application of renal replacement therapy and survival of all ICU
patients with ARF in both hospitals.
Results: One hundred and four ICU patients with ARF were evaluated
(55 in hospital 1, 49 in hospital 2). Median age of the study population
was 68 years (range 16 – 95), male/female ratio 3/2, with 37% suffering
from sepsis, 26% of ischaemic, 25% multifactorial, and 10% of toxic renal
failure. Median APACHE-II score in hospital 1 was 28 (13 – 46), in hospital
2 25 (7 – 41), p=0.64). In hospital 1, 29 (52%) of patients were primarily
treated with IHD while in hospital 2 43 (88%) patients received CRRT.
There was no difference in ICU mortality (hospital 1 36% vs hospital 2
53%, p = 0.11). However, long-term survival was better in patients treated
primarily with IHD (mean 50% survival 69 days) compared to CRRT
(42 days) using Kaplan-Meyer survival analysis (p=0.02). This difference
remained statistically significant after controlling for co-variants by multiple
Cox-regression analysis.

Conclusions: Although IHD and CRRT are equal with respect to ICU
survival in patients with ARF, long-term survival seems to benefit from
continuous follow-up by a nephrology team and application of IHD when
suitable.

Sa075 CEREBRAL BLOOD FLOW DURING HEMODIALYSIS IN
ACUTE KIDNEY INJURY AND LIVER CIRRHOSIS

Carola Cademartiri, Giuseppe Regolisti, Umberto Maggiore,
Aderville Cabassi, Elena Cremaschi, Elisabetta Parenti, Enrico Fiaccadori.
Department of Internal Medicine and Nephrology, University of Parma
Medical School, Parma, Italy

Introduction and Aims: Hemodialysis (HD) can decrease cerebral blood

flow in patients with acute kidney injury (AKI). Moreover, since cerebral
hemodynamics may be impaired in liver cirrhosis (LC), patients with AKI
and LC may be at increased risk of cerebral hypoperfusion during HD.
We examined cerebral blood flow during the first HD session in patients
admitted for oliguric AKI, with or without LC.
Methods: Cerebral blood flow was examined by measuring middle cerebral
artery blood flow velocity (mcaBFV) with transcranial Doppler (posterior
temporal window, duplicate measurements) at baseline, at midtime and
at the end of the first 4-h HD session(Qb 200 ml/min, Qd 300 ml/min,
co-current dialysis flow) in 10 patients with both AKI and LC (median
age 74.5 yrs, range 44-92, 7 males). Eleven patients with AKI without LC
(median age 80 yrs, range 69-92, 5 males) served as the control group. Data
were analyzed using mixed models for repeated measurements.
Results: At the beginning of the HD session, there was a trend, albeit not
statistically significant, toward a lower mean arterial pressure and higher
mcaBFV in patients with LC with respect to the control group (mean
arterial pressure 88 mmHg [SD=21] vs 94 mmHg [SD=20], P=0.55; median
mcaBFV 35 cm/sec [range 11-68] vs 22 cm/sec [14-42], P=0.19). Notwith-
standing the net ultrafiltration volume being close to zero in both groups
(median percent body weight change 0% and -1%, patients with and without
LC, respectively), and mean arterial pressure not changing significantly
during the HD session (P=0.59), mcaBFV significantly decreased during the
HD session (P=0.002). However, after adjusting for the differences in mean
arterial pressure and the changes in relative blood volume (hemoglobinom-
etry) during HD, mcaBFV did not differ between patients with LC and the
control group (time-averaged difference between groups: P=0.11; rate of
change difference between groups: P=0.18).
Conclusions: HD induces a decrease of cerebral blood flow in patients with
AKI. Patients with LC do not show a more pronounced fall of cerebral
blood flow during the course of the HD session.

Sa076 A PROSPECTIVE STUDY OF INTRAVENOUS
AMINOPHYLLINE FOR THE PREVENTION OF ACUTE
KIDNEY INJURY IN CARDIAC SURGERY

Amol Mahaldar 1, Sampathkumar Krishnasamy 1, Ramkrishnan Muthaih 1,
Arani R. Raghuram 2, Kumar Subbaih 3, Divya Chandran Mahaldar 3.
1Department of Nephrology, Meenakshi Mission Hospital and Research
Centre; 2Department of Cardiovascular and Thoracic Surgery, Meenakshi
Mission Hospital and Research Centre; 3Department of Cardiac
Anesthesiology, Meenakshi Mission Hospital and Research Centre,
Madurai, Tamil Nadu, India

Introduction and Aims: The incidence of Acute Kidney Injury (AKI) after
cardiac surgery remains high despite improvements in surgical techniques
and perioperative care, and is associated with an inacceptably high mortality.
Cleveland Clinic Foundation Acute Renal Failure score is shown to be valid
and accurate in predicting ARF after open-heart surgery in Western patients.
The nonspecific adenosine receptor antagonist aminophylline has been
shown to confer some benefit in experimental and clinical ARF due to
ischaemia, contrast media and various nephrotoxic agents.
Aims: 1. To assess the applicability of Cleveland score to predict AKI in
Indian patients undergoing cardiac surgery
2. To study the effect of intravenous Aminophylline administration in
prevention of renal failure in the setting of cardiac surgery
Methods: One hundred and thirty eight patients undergoing cardiac surgery
were risk stratified as per Cleveland score to assess for prediction of AKI. In
a prospective open label trial, 63 patients (A) received a bolus aminophylline
of 5 mg/kg and a subsequent continuous infusion of 0.25 mg/kg/h for up
to 72 h; while 75 patients (C) received usual post operative care. Serum
creatinine concentrations were measured preoperatively and daily until day
5 after surgery, and the glomerular filtration rate estimated using Cockcroft
and Gault formula. Postoperative hourly urine output recorded and patients
assigned to respective RIFLE stage of AKI as O,R,I and F.
Results: The age, BMI, Cleveland score and use of cardiopulmonary bye
pass (CPB) was similar in group A and C (p>0.05).
Cleveland score ≥ 6 was associated with higher incidence of AKI: I,
F at 33.33% when compared with 6.82% in patients with score ≤ 5
(p=0.001).Age, HTN and recent preoperative angiogram were not associated
with worse outcomes while cardiac surgery with CPB showed a higher
incidence of postoperative AKI rifle criteria: I, F (p=0.005).
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The incidence of AKI: I, F is significantly lower at 1.54% in patients
receiving prophylactic Aminophylline when compared with 13.71% in the
control group (p=0.055).The prevention of AKI:I,F is remarkable in the
higher risk patients with Cleveland score ≥3 (p=0.017).
Number needed to treat is 8.
Conclusions: 1. Pre operative scoring by Cleveland Clinic Foundation Acute
Renal Failure Scoring System is predictive of post operative renal failure in
Indian patients. Female sex and CPB predicted higher risk. Although there
is increased risk in patients with recent angiogram (< 7 days),this did not
reach statistical significance.
2. Perioperative use of Aminophylline infusion is associated with lower
incidence of deterioration in renal function following cardiac surgery (AKI
rifle criteria:I,F).Use of prophylactic Aminophylline infusion in high risk
patients undergoing Cardiac surgery is an effective strategy to prevent post
operative renal failure with NNT as low as 8.

Sa077 EARLY ELEVATION OF URINARY NEUTROPHIL
GELATINASE ASSOCIATED LIPOCALIN (NGAL) MAY
PREDICT INCIDENCE OF ACUTE KIDNEY INJUEY
FOLLOWING ALLOGENEIC HEMATOPOIETIC STEM CELL
TRANSPLANTATION

Taku Morito 1,2 , Minoru Ando 2, Ken Tsuchiya 1, Kosaku Nitta 1.
1Department IV of Internal Medicine, Tokyo Women’s Medical University,
Shinjuku-ku, Tokyo, Japan; 2Department of Nephrology, Tokyo
Metropolitan Komagome Hospital, Bunkyo-ku, Tokyo, Japan

Introduction and Aims: Hematopoietic stem cell transplantation (HCT)
involves a great risk of acute kidney injury (AKI). High-grade AKI is
significantly associated with short- and long-term mortality in allogeneic
HCT. Therefore, early identification and treatment of AKI is important
to improve the outcome of allogeneic HCT. Even the RIFLE and AKIN
criteria may underestimate early emergence of AKI attributed to HCT as
they are based on serum creatinine (Cr) levels, generation of which could
be decreased in post-HCT patients due to loss of muscle mass.
Methods: A prospective cohort study was conducted in 27 consecutive
Japanese patients (13 males and 14 females; mean age was 50.2±12.2
years) who received allogeneic HCT in our hospital between March and
October 2009. We measured 3 urinary biomarkers such as N-acetyl-β-
glucosaminidase (NAG), cystatin C (CyC), Neutrophil Gelatinase Associ-
ated Lipocalin (NGAL) at baseline and once a week after HCT for 1 month
(4 points). Urinary concentrations of those biomarkers were corrected for
urinary Cr concentrations. We assessed if elevation of biomarkers precedes
that of serum Cr and if it predicts ensuing AKI defined by the RIFLE within
100 days after HCT. Differences between two groups were evaluated by
Mann-Whitney U test.
Results: Incidence of AKI was 74%. Severe AKI (RIFLE ≥ Injury) devel-
oped in 44% of patients (Injury, 3 and Failure 9). Level of each biomarker
increased before serum Cr elevation at the day of stem cell transfusion,
suggesting that tubular damage was induced by the preconditioning treat-
ment, and it subsequently increased. The level of NGAL at day-7 and
that of CyC at day-14 were significantly higher in the severe AKI group
than in the opposite one (NGAL: 172±359 ng/mg versus 20±13 ng/mg,
p=0.0168; CyC: 1239±1302 versus 389±593, p=0.0359). However, NAG
level showed no significant difference between the two groups.

Conclusions: Urinary NGAL level increases earliest among 3 urinary
biomarkers during the post-HCT period and may predict incident severe

AKI. Monitoring of this biomarker could be useful for an early identification
of patients at risk for AKI following allogeneic HCT.

Sa078 RENAL REPLACEMENT THERAPY IN 2009 INFLUENZA
A(H1N1) ASSOCIATED ARDS: EXPERIENCE FROM A
SINGLE CENTER

Alexander Bonzel 1, Andreas Kribben 1, Thorsten Feldkamp 1,
Michael Adamzik 2, Jens Nürnberger 1. 1Department of Nephrology,
University Duisburg-Essen, Germany; 2Department of Anaesthesiology and
Intensive-care medicine, University Duisburg-Essen, Germany

Introduction and Aims: The 2009 influenza A(H1N1) pandemic is a
challenge to medical care institutions worldwide. Complications were
reported to be similar to those of the seasonal influenza virus. It is widely
accepted that 2009 influenza A(H1N1) can cause a rapidly progressive
respiratory failure called adult respiratory distress syndrome (ARDS) that
might even be refractory to conventional mechanical ventilation. Renal
failure, however, has not been identified as a common complication of
2009 influenza A(H1N1) associated ARDS so far. As a tertiary health care
provider, our hospital regularly accepts patients with advanced respiratory
failure from external hospitals. So we saw a relevant number of patients with
2009 influenza A(H1N1) associated ARDS and multisystem organ failure
who required admission to the ICU.
Methods: We report a total of 12 adults with 2009 influenza A(H1N1)
associated ARDS. 5 patients were female, 7 patients were male. Patient
age at admission was 21 to 42 years (median 40 years). In 8 patients, at
least one medical condition was present before onset of ARDS (Obesity,
n=4; COPD, n=2; persisting foramen ovale, n=2; immunosuppression, n=1;
leucemia, n=1; systemic lupus erythematodes, n=1; pregnancy, n=1).
Results: Of all 12 patients with 2009 influenza A(H1N1) associated ARDS,
2 did not need any renal replacement therapy and survived. In 10 patients,
acute kidney injury was present, and continuous renal replacement therapy
(CRRT) was administered. Of the 10 patients receiving CRRT, 6 recovered
from acute kidney injury and survived. 2 more patients survived but did not
regain normal renal function. 2 patients died. Those who died were young
adults having serious comorbidities (35 years, leucemia, immunosuppression
after bone marrow transplantation, male; and 36 years, BMI > 40 kg/m2,
COPD, female). In the 10 patients with acute kidney injury, CRRT was
administered for 5 to 32 days (median 16 days). In 3 patients, restoration
of normal renal function was achieved after 5, 7, and 8 days of CRRT. 6
patients recieved 2 to 3 weeks of CRRT (range 14 to 19 days), including
the 2 patients who died (14 days and 17 days, respectively). One patient
received 32 days of CRRT in our hospital and was transferred to an external
hospital with a serum creatinine of 1,2 mg/dl. In one patient, CRRT was
recently discontinued when sufficient urine excretion was restored, but renal
function is still impaired as indicated by elevated serum creatinine (1,3
mg/dl).
Conclusions: 2009 influenza A(H1N1) infection is a complex medical entity
with a strong nephrologic impact. Acute kidney injury is a common and
severe complication of 2009 influenza A(H1N1) associated ARDS and can
cause prolonged loss of renal function. We observed the most severe clinical
courses in young patients with underlying chronical illness. Appropriate
management of this disease requires interdisciplinary cooperation including
a close nephrologic monitoring of patients admitted to the ICU.

Sa079 PLASMA NEUTROPHIL GELATINASE-ASSOCIATED
LIPOCALIN PREDICTS ACUTE KIDNEY INJURY IN
PATIENTS WITH COMMUNITY-ACQUIRED PNEUMONIA

Tobias Breidthardt, Mirjam Christ-Crain, Daiana Stolz, Albina Nowak,
Thenral Socrates, Theresia Klima, Roland Bingisser, Michael Tamm,
Beat Müller, Christian Müller. University Hospital Basel, Basel,
Switzerland

Introduction and Aims: Acute kidney injury is common among patients
with community-acquired pneumonia and is associated with an increased
risk of death. Neutrophil gelatinase-associated lipocalin (NGAL) appears
to be novel specific biomarker for the early identification of acute kidney
injury. The utility of plasma NGAL levels in patients presenting to the
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emergency department with community-acquired pneumonia is presently
unknown.
Methods: We prospectively measured plasma NGAL levels in 302 patients
(187 men, age 70±17 years) presenting to the emergency department with
CAP. Prerenal azotemia was defined as an increase of creatinine above
0.3mg/dl but responded to volume treatment with 24h. Acute kidney injury
was defined according to AKIN guidelines if volume treatment failed to
restore steady state creatinine levels. The potential of admission NGAL
levels to predict AKI was assessed as the endpoint.
Results: Prerenal azotemia developed in 158 (52%) and acute kidney injury
in 20 (7%) patients within the first 48 hours. Kidney function remained
normal in 124 (41%) patients. Long-term mortality was significantly higher
in patients developing AKI (70%), compared to patients with unaltered
kidney function (47%, p=0.04) and tended to be higher compared to patients
suffering from prerenal azotemia (51%, p=0.09). Admission creatinine
levels failed to predict the development of AKI (AUC: 0.49, OR: 0.99,
95%CI: 0.99-1.01, p=0.73). Admission NGAL levels were significantly
higher in patients developing AKI (195 nmol/l [96-454]) compared to
patients with unaltered kidney function (109 nmol/l [60-199], p=0.02) and
tended to be higher compared to patients developing prerenal azotemia
(123 nmol/l[60-290], p=0.06). In a receiver operating characteristic analysis
for the prediction of AKI the area under the curve for admission NGAL
levels was 0.66 (SD 0.07, 95%CI 0.51-0.80). Logistic regression analysis
showed that serum NGAL levels at admission were associated with a greater
likelihood of developing AKI (OR: 1.28, 95% CI 1.07-1.52, p<0.01). Using
the best calculated cut-off value of 338nmol/l the OR for the prediction of
AKI was 5.3 (95%CI 1.91-14.59, p<0.01). Using the common cut-off of
130nmol/l the OR for the prediction of AKI was 3.1 (95%CI 1.06-9.07,
p=0.04).
Conclusions: AKI in patients with community acquired pneumonia is asso-
ciated with increased long-term mortality. Admission NGAL levels predict
AKI in patients with community-acquired pneumonia presenting to the ED.
It outperforms admission creatinine levels, the current clinical standard of
estimating decreasing renal function. Potentially, serial measurements might
even improve the predictive potential of NGAL in this setting.

Sa080 NGAL IS AN EARLY PREDICTIVE BIOMARKER OF
CONTRAST INDUCED NEPHROPATHY AFTER CARDIAC
ANGIOGRAPHY

Antonio De Pascalis 1, Alessandro D’Amelio 1, Luigi Alfonso 1,
Marcello Napoli 1, Erasmo Buoniorno 1 , Antonio Montinaro 2 .
1Nephrology, Dialysis, Transplantation Unit, “V Fazzi” Hospital, Lecce,
Italy; 2Cardiology Unit, “V Fazzi” Hospital, Lecce, Italy

Introduction and Aims: Acute Kidney Injury (AKI) is a frequent com-
plication after administration of contrast medium during coronary angiog-
raphy (CA). Renal expression of neutrophil gelatinase-associated lipocalin
(NGAL) increases after renal injury.The aim of this study was to evaluate
whether plasma NGAL levels are an early (compared to creatinine) and
predictive marker of AKI.
Methods: We studied 20 consecutive patients undergoing CA. Plasma
NGAL and serum creatinine were monitored as follows: at 4, at 8, at 24
hours after procedure both NGAL and creatinine; after 48 hours and 7 days
only creatinine. Plasma NGAL was determined with a commercially kit
(fluorescence immunoassay; Triage NGAL test-Inverness Medical; normal
range 0-149 ng/ml) AKI was defined as a x 1.5 increased serum creatinine
from baseline.
Results: AKI was found in 3 patients (15%). Diagnosis by serum creatinine
was possible 24-48 hours after procedure. In contrast, NGAL significantly
raised in plasma of those 3 patients early, 4 hours after procedure. A NGAL
plasma level cut off value of 200 ng/mL 4 hours after contrast exposure
revealed the highest specificity in predicting AKI. NGAL plasma level
above 150 ng/ml at 4 hours after procedure revealed to be an independent
and early (compared to creatinine) predictor of AKI.
Conclusions: NGAL plasma concentration seems to be an early and
powerful predictor of AKI after administration of contrast medium during
cardiac angiography. An earlier diagnosis may favour an earlier therapeuthic
intervention, particularly in patients at high risk for renal failure.

Sa081 EFFECT OF TIMING OF RENAL REPLACEMENT THERAPY
AFTER CARDIAC SURGERY: A RETROSPECTIVE
MULTICENTER SPANISH COHORT STUDY

Nuria Garcia-Fernandez 1, José Ramón Perez-Valdivieso 2,
Maira Bes-Rastrollo 3 , Javier Lavilla 1, Jesús Herreros 4, Pablo Monedero 2.
1Nephrology, University of Navarra, Pamplona, Navarra, Spain;
2Department of Anaesthesia and Critical Care Medicine, University of
Navarra, Pamplona, Navarra, Spain; 3Department of Preventive Medicine
and Public Health, University of Navarra, Pamplona, Navarra, Spain;
4Department of Cardiology and Cardiac Surgery, University of Navarra,
Pamplona, Navarra, Spain

Introduction and Aims: The optimal time to initiate renal replacement
therapy (RRT) in cardiac surgery-associated acute kidney injury (CSA-
AKI) is unknown. Evidence suggests that the early use of RRT in critically
ill patients is associated with improved outcomes. We studied the effects of
time for initiation of RRT on outcome in patients with CSA-AKI.
Methods: Retrospective observational multicenter study (24 Spanish hos-
pitals). We analyzed data on 203 patients who required RRT after cardiac
surgery in 2007. The cohort was divided into 2 groups according to the
time at which RRT was initiated: in the early- RRT group the therapy was
started whithin the first 3 days after cardiac surgery, and in the late- RRT
group after the third day. Multivariate non-conditional logistic and linear
regression models were used to adjust for potential confounders.
Results: The late- RRT group was associated with a significant increase
in hospital mortality (80.4% vs 53.2%, p<0.001), with and adjusted odds
ratio of 4.1 (95%CI: 1.64-10.03). Also, patients in the late- RRT group had
longer adjusted hospital stays by 11.6 days (95%CI: 1.44-21.87) and 67.7%
(95%CI: 28.47-106.44) higher adjusted percentage change in creatinine at
discharge compared with baseline creatinine, both measures of which were
adjusted.
Conclusions: The initiation of RRT within the first 3 days after cardiac
surgery-associated acute kidney injury decreased the length of hospital stay
and improved the survival and the renal function at discharge.

Sa082 EMERGENCY TRANSFER OF IN-PATIENTS TO RENAL
SERVICES – ADMISSION ILLNESS SEVERITY SCORING
MAY IDENTIFY THOSE AT RISK OF NEEDING EARLY
CRITICAL CARE

Nigel S. Kanagasundaram 1,2, Su A. Tee 1, Mark Brady 1, Laura Grant 1,
Joseph F. Cosgrove 3. 1Renal Services, Newcastle upon Tyne Hospitals NHS
Foundation Trust, United Kingdom; 2Institute of Cellular Medicine,
Newcastle University, United Kingdom; 3Peri-Operative/Critical Care
Services, Newcastle upon Tyne Hospitals NHS Foundation Trust, United
Kingdom

Introduction and Aims: Delayed transfer of in-patients for specialist renal
management may affect outcomes for both ESRD and AKI patients but
their arrival on the renal unit with unheralded critical illness is a risk to
patient safety and an unexpected burden on local critical care services. We
have already demonstrated the utility of the SOFA physiological severity
scoring tool in highlighting AKI transfers at risk of needing early critical
care. Use of the more familiar Modified Early Warning System (MEWS)
would harmonise practice but has yet to be assessed in emergency transfers.
The present study aimed to assess the utility of the admission MEWS in
identifying emergency in-patient transfers to the renal unit at risk of needing
early escalation of care.
Methods: The local MEWS protocol carries a maximum score of 18 if
urine output criteria are excluded, with threshold scores of ≥ 2 triggering
increasing intensity/seniority of assessment. We conducted a retrospective,
observational study of all emergency in-patient transfers from outside
hospitals to our regional renal unit for the year ending 14.10.2008. Direct
transfers to our transplant unit were excluded. The admission MEWS score
(urine output criteria excluded) was calculated. Data collection included
admission source, prior level of care, admission diagnosis and the need for
escalation of care.
Results: There were 136 emergency transfers with a median [range]
admission MEWS score of 0 [0–5]). These comprised 127 patients with
median age 68 years [16–91]. There were 71 males and 36 receiving chronic
dialysis. Seventy transfers were of patients previously known to renal
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services with 65 for AKI. The admission sources were: ward-level (n = 71),
critical care (25), accident and emergency/emergency admissions unit (39),
coronary care (1). Eleven/136 transfers (MEWS: 1 [0–4]) subsequently
required higher level care, a median of 2 days [0–11] after renal unit
admission. Seven of these had AKI. Four patients required step-up care on
the day of admission (MEWS: 1, 3, 4, 4). Three had AKI with 1 ESRD
patient admitted with hypertensive encephalopathy. Two had arrived from
ward-level care and 2 from accident and emergency. None of the 79 patients
with an admission MEWS of 0 required day-of-transfer step-up of care in
contrast to 7%, 10% and 27% of those with a MEWS of ≥ 1, 2 and 3,
respectively.
Conclusions: In-patient emergency transfers with a higher admission
MEWS score may carry a higher risk of needing early escalation of care.
Although the tool cannot determine the most appropriate venue for transfer,
if applied prior to transfer, it may provide an objective rather than subjective
guide to the receiving physicians about the need for early liaison with
critical care and senior renal colleagues, and warn of the need for more
frequent physiological observation on arrival on the unit.

Sa083 AKIN CLASSIFICATION AND OUTCOME IN PATIENTS
WITH SNAKEBITES-ASSOCIATED ACUTE KIDNEY INJURY

Polianna Albuquerque 1,2, Geraldo Silva, Junior 1, Rosa Salani Mota 1,
Maria do Socorro Veras 2, Jéssica Vasconcelos 1, Krasnalhia Lívia Abreu 1,
Elizabeth Daher 1. 1Department of Internal Medicine, School of Medicine,
Federal University of Ceara, Fortaleza, Ceara, Brazil; 2Division of Internal
Medicine, Instituto Dr. José Frota, Fortaleza, Ceara, Brazil

Introduction and Aims: Snakebites are a serious problem of Public Health
in tropical regions. Acute kidney injury (AKI) has been reported after
Bothrops and Crotalus envenomations. The objective of this study is to
investigate the occurrence of renal involvement in victims of snakebites in
Fortaleza, Ceará, Brazil.
Methods: This is a cross-sectional study including patients admitted to a
tertiary hospital in Fortaleza City, Northeast of Brazil, between January 2003
and December 2008. A clinical and laboratory evaluation was performed
in order to investigate the presence of renal disease. AKI was defined
according to the AKIN criteria (“Acute Kidney Injury Network”). Statistical
analysis was performed through the software SPSS 10.0 (SPSS Inc. Chicago,
IL, USA). Descriptive values below 5% (p value<0.05) were considered
statistically significant.
Results: A total of 718 patients were included, and 138 (19.2%) were due
to venomous snakes. AKI was observed in 30 cases (21.7%). The main
snake was Bothrops sp. The mean age of the patients in the AKI group was
47.2±20 years, which was higher than the observed in non-AKI patients
(30±20 years), p<0.0001, and 73.3% were male. The mean time between
the accident and the admission was 28.6±25.6 hours in the AKI group and
14±16 hours in non-AKI group (p=0.0003). AKI was observed in 30 cases,
being 29 cases due to venomous snakes and 1 case due to non-venomous
snake. Nine patients needed hemodialysis (30%). The length of hospital stay
was higher in patients with AKI (10±11 days) than in those without AKI
(4±3 days), p<0.0001, and it was even higher among patients classified as
AKIN 3 (17±14 days), p<0.0001. Myalgia was observed in 8 cases (26.6%)
in AKI group, and it was significantly associated with AKI (OR=3.14, 95%
CI=1.08-1.28, p<0.0001). Oliguria was observed in 13 patients (43.3%).
The mean time between the accident and the administration of antiofidic
sera was higher among patients in AKIN 3 (43 hours), in comparison to
AKIN 2 (21.4 hours) and AKIN 3 (20 hours), p<0.0001. Recovery of renal
function at the time of hospital discharge was observed in 16 cases (53.3%),
and the mean creatinine at this time was 3.8±3.5mg/dL. Death occurred in 2
cases (6.6%), both classified as AKIN 3. At the time of hospital discharge 20
patients had medical sequels (66.6%), which was more frequent in patients
in AKIN 3 (69%), when compared with AKIN 2 (20%) and AKIN 1 (16%),
p<0.0001.
Conclusions: AKI is an important complication among victims of
snakebites, which increases morbi-mortality. Almost 50% of patients did
not present complete recovery of renal function at hospital discharge. AKIN
classification has significant association with severity.
Disclosure: This research was supported by the Brazilian Research Council
(CNPq).

Sa084 OSTEOPONTIN PREDICTS SURVIVAL IN CRITICALLY ILL
PATIENTS WITH ACUTE KIDNEY INJURY

Johan Lorenzen 1, Carsten Hafer 1, Robert Faulhaber-Walter 1,
Philipp Kümpers 1, Hermann Haller 1, Jan Kielstein 1, Danilo Fliser 2.
1Nephrology, Hanover Medical School, Hannover, Lower Saxony,
Germany; 2Nephrology, Saarland University Medical Center, Homburg,
Saarland, Germany

Introduction and Aims: The cytokine osteopontin is involved in the
pathophysiology of experimental acute kidney injury. We have tested the
hypothesis that osteopontin levels might serve as a biomarker predicting
outcome in critically ill patients requiring renal replacement therapy after
acute kidney injury.
Methods: We measured circulating plasma osteopontin levels in 109 criti-
cally ill patients with acute kidney injury at inception of renal replacement
therapy and 4 weeks thereafter. Critically ill patients without acute kidney
injury, patients with essential hypertension and healthy subjects served as
controls. Osteopontin was measured with ELISA.
Results: Baseline osteopontin levels in patients with acute kidney injury
were significantly higher compared to healthy controls (p<0.0001). Base-
line osteopontin levels in patients recovering from acute kidney injury were
significantly elevated compared to patients with permanent loss of kidney
function after acute kidney injury (p=0.01). In addition, in patients recov-
ering from acute kidney injury without further need for renal replacement
therapy osteopontin levels were significantly lower 4 weeks after initia-
tion of renal replacement therapy (p=0.0005). Moreover, multivariate Cox
analysis revealed osteopontin levels at renal replacement therapy inception
as an independent and powerful predictor of mortality (p<0.0001). In the
ROC-curve analysis an osteopontin cut-off value of 577 ng/mL separated
survivors from non-survivors with a sensitivity of 100% and a specificity of
61% (AUC 0.82; 95% confidence interval: 0.74 to 0.89; p<0.0001).
Conclusions: Osteopontin may serve as a novel biomarker for both, overall
survival and renal outcome in critically ill patients with acute kidney injury
that require renal replacement therapy.

Sa085 PLASMA NEUTROPHIL GELATINASE-ASSOCIATED
LIPOCALIN THE PREDICTION OF ACUTE KIDNEY INJURY
IN ACUTE DECOMPENSATED HEART FAILURE – THE
CARDIORENAL SYNDROME TYPE I

Tobias Breidthardt, Markus Noveanu, Thenral Socrates, Albina Nowak,
Theresia Klima, Christopher Tschung, Tobias Reichlin, Mihael Potocki,
Christian Müller. Department of Internal Medicine, University Hospital
Basel, Basel, Switzerland

Introduction and Aims: Acute kidney injury, defined as acute changes
in serum creatinine, is associated with increased resource utilization and
mortality in patients with acute decompensated heart failure. Unfortunately,
serum creatinine increases lag behind the triggering kidney insult. Neu-
trophil gelatinase-associated lipocalin (NGAL) appears to be novel specific
biomarkers for the early identification of acute kidney injury. The utility
of plasma NGAL levels in acute decompensated heart failure is presently
unknown.
Methods: Enrolment included 87 consecutive ADHF patients presenting to
the emergency department of the University Hospital Basel. NGAL plasma
was collected at baseline and every six hours until 48 after admission. Serum
creatinine values were collected at baseline, daily for four days following
admission and at discharge. Acute kidney injury was defined as an absolute
difference of at least 0.3 mg/dl between peak and admission creatinine
values. The potential of admission and serial NGAL sampling to predict
AKI was assessed as endpoints.
Results: Acute kidney injury occurred in 17 (20%) patients during the first
three days and in 30 (35%) patients throughout the entire hospitalization.
Patients experiencing acute kidney injury were more likely to be diabetic
and suffer from chronic kidney disease. Baseline NGAL levels were similar
among AKI and non-AKI patients and failed to predict in-hospital acute
kidney injury. By contrast, NGAL samples drawn 12 hours before the
defining creatinine increase adequately predicted the occurrence of AKI
compared to all biomarker samples drawn in non-AKI patients [AUC: 0.85;
SD 0.04, 95%CI (0.78-0.92)].
A NGAL level of 98.6 mg/l provided the best cut-off level with a
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sensitivity of 100% and specificity of 60%. Multivariate Cox-regression
analysis confirmed categorical and continuous NGAL (OR 1.01 (95%CI
1.01–1.02),p<0.001) levels to independently predict AKI.
Conclusions: Conclusions: Serial NGAL sampling powerfully predicts the
occurrence of acute kidney injury in patients with acute decompensated
heart failure.

Sa086 BENEFIT OF PLASMA EXCHANGE IN HAEMOLYTIC-
UREMIC SYNDROM (HUS) IS NOT RELATED TO REMOVAL
OF sCD40L

Svjetlana Lovric, Kristin Wyss, Hermann Haller, Antje Habicht.
Nephrology and Hypertension, Hannover Medical School, Hannover,
Germany

Introduction and Aims: Haemolytic-uremic syndrome (HUS) in adults is
a severe disease with renal failure, microangiopathic hemolytic anemia,
platelet clumping and thrombocytopenia. Several mechanisms leading to
HUS have been identified, like infections, hypertension and organ trans-
plantation. Plasma exchange with fresh-frozen plasma is widely used as a
therapeutic option. The costimulatory molecule CD40 ligand (CD40L) is
expressed on activated T cells and platelets. CD40L exists in a soluble form
(sCD40L) and activated platelets are the major source of sCD40L. Recent
studies suggest that sCD40L may play a pathogenetic role in atherothrom-
botic complications in cardiovascular disease as well as in inflammation and
thrombosis. So far neither sCD40L nor its possible modulation by plasma
exchange has been evaluated in patients with HUS.
Methods: Nine critically ill HUS patients with renal failure were studied.
Plasma exchange (PE) was conducted daily (up to 5 sessions) in each patient.
Plasma sCD40L levels were measured by ELISA assay before and after each
round of PE and throughout the treatment course. Furthermore, platelets
count, number of fragmentocytes and serum-Lactate dehydrogenase (LDH)
levels were monitored. Ten apparently healthy volunteers served as controls.
Results: However, plasma sCD40L levels in HUS patients (139±23.2
ng/mL) did not differ compared to those observed in healthy controls
(174±51.9 ng/mL, ns). Furthermore sCD40L levels are not related to
circulating platelets, LDH serum levels and number of fragmentocytes.
However, plasma sCD40L levels decreased through a course of up to 5
sessions of PE.
Conclusions: sCD40L does not seem to play a pathogenetic role in HUS
and the benefit of plasma exchange in this disease is not related to removal
of sCD40L.

Sa087 CONTRAST MEDIA RELATED RISK OF CONTRAST
INDUCED NEPHROPATHY

Stefania Rastelli 1 , Luca Zanoli 1, Carmelita Marcantoni 2, Julien Blanco 1,
Corrado Tamburino 3, Pietro Castellino 1 . 1Internal Medicine, University of
Catania, Catania, Italy; 2Nephrology, Cannizzaro Hospital, Catania, Italy;
3Cardiology, University of Catania, Catania, Italy

Introduction and Aims: Contrast media (CM) is an important risk factor
of contrast induced nephropathy (CIN) but few studies have compared more
than 2 CM in the same clinical setting.

Aim: Patients (pts) affected by ischemic heart disease undergoing coronary
angiography were studied to estimate the risk of CIN by five iso- and
ipo-osmolar CM.
Methods: Age, height, weight, body mass index, blood pressure, ejection
fraction, GFR (MDRD), renal dysfunction, dyslipidemia, smoking, hyper-
tension, diabetes, stroke, quantitative and qualitative characteristics of CM
were studied in this analysis. A pre-angiography GFR < 60 ml/min was
considered as renal dysfunction. All the variables selected (P<0.10) by
univariate analysis for CIN (defined as an increase of sCr ≥25% from
baseline) and CM were studied by multivariate logistic regression and ROC
curve analysis.
Results: 359 pts were enrolled; mean age was 64.1±10.9 years, GFR
77.7±25.2 ml/min, 76% of male sex. CIN developed in 72 pts. The
CM Iodixanol, Iobitridol, Iopromide, Iohexol and Iomeprol were used
respectively in 49, 120, 90, 25 and 75 pts.
CM was selected as independent predictor of CIN. Multivariate logistic
regression analysis for CIN were showed in Table 1. The area under the
ROC curve for the selected model was 0.75 (P<0.001, 95% C.I. 0.69-0.81).
Hosmer and Lemeshow test was p=0.482, Nagelkerke R Square was 0.21.

Multiple logistic regression analysis for CIN

Variable(s) P OR (95% CI)

Contrast Media 0,025
– Iodixanol 1
– Iobitridol 2.66 (0.92-7.68)
– Iopromide 4.70 (1.56-14.15)
– Iohexol 4.15 (0.92-18.73)
– Iomeprol 1.52 (0.46-4.96)
Age (1 year) <0.001 1.06 (1.03-1.10)
GFR (1 ml/min) 0.002 1.03 (1.01-1.04)
Quantity of contrast media (1 ml) <0.001 1.05 (1.03-1.07)
Renal dysfunction 0.012 3.19 (1.30-7.85)

Conclusions: In a high CV risk population, the independent predictors of
CIN were CM, quantity of CM, age, GFR and renal dysfunction.
There is a lower risk of CIN with iso-osmolar CM (Iodixanol) than ipo-
osmolar CM (Iobitridol, Iopromide, Iohexol and Iomeprol). The highest risk
of CIN was related to ipo-osmolar CM Iopromide.

Sa088 HOSPITAL AQUIRED RENAL INSUFFICENCY IN TERTIARY
CARE CENTRE

Anupma Kaul, R.K. Sharma, Amit Gupta, Narayan Prasad, K. Suresh.
Nephrology, SGPGIMS, Lucknow, UP, India

Introduction and Aims: Hospital acquired Real Insufficency (HARI) en-
compasses patients with acute detoriation in renal function following
admission for non renal problems. Evidence points to increased mortal-
ity in patients with Hospital acquired renal insufficency. This prospective
study attempts to define the causes and outcome of hospital acquired renal
insufficency at a tertiary care refferal centre in Northern India.
Methods: From June 2008 to June 2009, 8249 patients were admitted at
Sanjay Gandhi Post Graduate Institute of Medical Sciences, Lucknow, India
were included in the study.HARI was defined as increase in serum creatinine
by 0.5 mg/dl for patients with baseline creatinine <1.2 mg/dl and a rise
of 1 mg/dl for Serum creatinine ≥1.2 were considered to have pre-existing
renal insufficency. The lowest craetinine level during admission was taken
as baseline. Patients admitted for renal failure, patients on dialysis and post
renal tarnsplant were excluded from the study. Patients were followed up
with daily creatinine values till the day of discharge.
Results: 120 patients (71 males and 49 females) satisfied the inclusion
criteria for HARI 0.34% episodes occured in patients with pre-existing
chronic kidney disease. Decreased renal perfusion (36.6%), drugs (25%),
sepsis (15.8%), post operative (15%) and contrast induced (7.6%) were the
cause for HARI. NSAIDS (33%) and amphoterecin B (16%) were the com-
mon causes of drug related HARI. 45% of patients had complete recovery
and 17.5% of patients had partial recovery of renal function. The overall
mortality rates was 18%. 55% patients required renal repalcement therapy,
36 patients underwent intermittent hemodialysis, 17 patienst underwent
SLEDand 13 patients underwent CVVHD. Among patients requiring renal
repalcement therapy, RIFLE grade was more severe and mortality rates
were higher (26.8%). Pre-existing renal disease, severity of RIFLE grade,
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oliguria, metabolic acidosis and magnitude of creatinine raise, showed
significant association with incraesed mortility.
Conclusions: Evidence points to increased mortality in patients with
Hospital acquired renal insufficency hence early identification would help
in patient and renal survival.

Sa089 ELEVATED PLASMA NEOPTERIN LEVELS ARE
ASSOCIATED WITH AN INCREASED RISK OF ACUTE
KIDNEY INJURY IN PATIENTS WITH ACUTE DYSPNEA

Tobias Breidthardt, Albina Nowak, Thenral Socrates, Markus Noveanu,
Theresia Klima, Mihael Potocki, Tobias Reichlin, Christian Müller.
Internal Medicine, University Hospital Basel, Basel, Switzerland

Introduction and Aims: Acute kidney injury is associated with increased
resource utilization and mortality in patients admitted to the emergency
department. Its adequate prediction at the time of admission is an unmet
clinical need. Neopterin serum concentration, a marker of inflammation
and macrophage activation, increases in the presence of renal dysfunction.
The ability of admission neopterin levels to predict AKI in ED patients is
presently unknown.
Methods: We prospectively measured admission Neopterin levels in 330
patients (167 men, age 71±16 years) presenting to the emergency department
with a chief complaint of acute dyspnea. Acute kidney injury was defined
– according to AKIN guidelines- as an increase of creatinine over 0.3mg/dl
that persisted for at least 24 hours. Serum creatinine values were collected
at baseline and daily for four days following admission. The potential of
admission Neopterin levels to predict AKI was assessed as the endpoint.
Results: Early acute kidney injury within the first 4 days occurred in 27 (8%)
of all patients. Patients experiencing acute kidney injury were more likely
to be diabetic and suffer from chronic kidney disease and to be diagnosed
with acute decompensated heart failure. Baseline Neopterin levels were
significantly higher in patients experiencing AKI compared to non-AKI
patients (23.4nmol/l [15.1-41.7] vs. 10.6 nmol/L[7.0-22.1]; p<0.001). In
ROC curve analysis for the prediction of AKI admission creatinine achieved
an AUC of 0.72 (95%CI 0.61-0.82). The AUC for admission Neopterin was
0.74 (95%CI 0.66-0.83) and not significantly better than AUC for admission
creatinine (p=0.62). Continuous Neopterin levels significantly predicted
AKI (OR 1.01, p=0.01). Additionally, the best calculated Neopterin cut-off
value of 13.72 nmol/L resulted in a sensitivity of 85%, a specificity of 59%
and an odds ratio of 8.4 for the prediction of AKI. The predictive potential
of categorical Neopterin levels persisted in multivariate analysis (OR 5.5,
p=0.005).
Conclusions: In patients presenting to the emergency department with acute
dyspnea, elevated serum neopterin levels are associated with an increased
risk of developing AKI. Neopterin levels might be especially useful when
used in combination with other markers of AKI.

Sa090 ACUTE KIDNEY INJURY IN CRITICALLY ILL PATIENTS
WITH LUNG DISEASE: THE KIDNEY-LUNG CROSSTALK

Krasnalhia Livia Abreu, Thalita Muniz, Adler Barreto, Geraldo Silva,
Junior, Rosa Salani Mota, Alexandre Libório, Marcelo Alcântara Holanda,
Elizabeth Daher. Department of Internal Medicine, School of Medicine,
Federal University of Ceara, Fortaleza, Ceara, Brazil

Introduction and Aims: Acute kidney injury (AKI) directly contributes
to organ dysfunction in lung, brain, liver, heart and other organs. There
are recent evidences that AKI contributes to the development of acute
lung injury and vice-versa. In this study thus, we evaluated the association
between AKI and lung dysfunction in critically ill patients.
Methods: A prospective study was conducted with patients admitted to an
intensive respiratory care unit in Fortaleza city, Brazil. AKI was defined
according to the RIFLE criteria. A comparison between AKI and non-AKI
patients was performed, as well as between patients with and without need
of dialysis. Severity of disease was assessed through APACHE II score.
Results: A total of 62 patients were included in the study, with a mean
age of 55±19 years, and 59.5% were male. The main causes of admission
were respiratory infection (58%), pulmonary tuberculosis (9.6%) and lung
cancer (8.0%). Mean APACHE II score at admission was 27.6±7.7. AKI
was observed in 47 cases (75.8%) and dialysis was required for 14 patients

(29.7%). According to the RIFLE criteria patients were at “Risk” in
13 cases (27.8%), “Injury” in 10 (21.2%) and “Failure” in 24 (51%).
APACHE II scores were higher in the worse stages of RIFLE (24.3±7.2 in
“Risk”, 25.3±7.4 in “Injury” and 31.9±6.8 in “Failure”, p=0.006). Invasive
mechanical ventilation was required for 55 patients (88.7%). Patients
with AKI presented a higher time in mechanical ventilation (6.2±5.5
days vs. 3.0±2.0 days, p=0.03), higher maximum positive-end expiratory
pressure (PEEP) (7.6±3.5cmH2O vs. 5.8±2.1cmH2O, p=0.01) and lower
levels of arterial HCO3 (19±7.3mEq/L vs. 24±6.9mEq/L, p=0.02). The
arterial oxygen tension (PaO2)/fractional inspired oxygen (FiO2) ratio was
also lower in the AKI group (145±101mmHg vs. 188±93mmHg), but the
difference was not statistically significant (p=0.14). The comparison between
patients who required dialysis with those without dialysis showed a higher
maximum PEEP (9.0±3.6cmH2O vs. 6.6±3.1cmH2O, p=0.01), lower levels
of arterial HCO3 (13.6±2.1mEq/L vs. 22.5±7.4mEq/L, p=0.0001) and
lower PaO2/FiO2 ratio (89.3±35.5mmHg vs. 176±105mmHg, p=0.003).
Death occurred in 23 cases (37%). Mortality was higher among AKI patients
(44.6% vs. 37%, p=0.02). There was significant association between RIFLE
criteria and mortality, which was higher in the “Failure” group (66.6%),
when compared with mortality in “Injury” (40%) and “Risk” (7.6%),
p=0.002. ROC curve for patients with AKI show high area under the
curve (AUC) for RIFLE classification in determining the sensitivity of
patient mortality (AUC=0.785) and it was similar to AUC for APACHE II
(AUC=0.720), p=0.06.
Conclusions: AKI is associated with worse respiratory parameters, as
time in mechanical ventilation, PEEP, PaO2/FiO2 ratio and arterial HCO3.
Patients who need dialysis had even worse parameters, which suggest a
significant interaction between kidney and lung functions. RIFLE criteria
presented significant association with mortality.
Financial Support: CNPq (Brazilian Research Council).
Disclosure: This research was supported by the Brazilian Research Council
(CNPq).

Sa091 IMPACT OF ENTEROBACTERIACEAE BACTEREMIA ON
SURVIVAL IN PATIENTS WITH HEPATO-RENAL FAILURE

Mohamed Momtaz 1, Hoda Maamon 1, Hussain Elfishawy 1,
Noha Shaheen 2, Amin Soliman 1. 1Medicine, Cairo University, Cairo,
Egypt; 2Clinical Pathology, Cairo University, Cairo, Egypt

Introduction and Aims: Enterobacteriaceae are now the predominant
pathogens isolated in patients with liver cell failure associated with blood
stream infections.
Methods: We conducted a retrospective cohort study of patients who were
admitted for the diagnosis of hepato-renal failure between June 1999 and
May 2004 to investigate the risk factors of Enterobacteriaceae bacteremia
(EB). EB was defined as the isolation of an EB species from at least one
blood culture within 3 months following diagnosis of hepato-renal failure
(HRF). Variables were collected from the medical records and analyzed in
relation to EB.
Results: Fourteen (32.5%) of the 43 patients developed EB. The origin of
EB was abdominal in 21% of the patients, urinary in 14.5%, pulmonary
in 14.5% and primary in the remaining patients (50%). Two thirds of
EB occurred within two weeks following the development of HRF. The
main pathogens were Escherichia Coli (43%), Enterobacter species (21%)
and Klebsiella pneumonia (21%). Susceptibility rates varied from 84% for
ciprofloxacin to 96% for garamycin. Ten patients (71%) with EB died.
Variables significantly associated with EB after multivariate analysis were
a MELD score > 20 (OR: 2.84, p<0.02), post-hepatitis B liver cirrhosis
(OR: 4.72, p<0.05), post-hepatitis C liver cirrhosis (OR: 3.48, p<0.05) and
initial level of serum creatinine on admission to ICU (OR: 2.56, p<0.02).
Conclusions: EB is a frequent and severe complication following hepato-
renal failure. Patients with post-hepatitis cirrhosis B and C, higher serum
creatinine and severe liver cell failure score have a high risk of developing
EB.
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Sa092 ESTABLISHING A CONTINUOUS RENAL
REPLACEMENT THERAPY EXPERT TEAM CAN IMPROVE
THE MANAGEMENT OF ACUTE KIDNEY INJURY
PATIENTS IN THE INTENSIVE CARE UNIT: A SINGLE
CENTER EXPERIENCE

Hyung Jung Oh, Dong Hyung Lee, Ju Hyun Lee, Jung Tak Park,
Tae-Hyun Yoo, Shin-Wook Kang, Kyu Hun Choi. Division of Nephrology,
Department of Internal Medicine, Yonsei University College of Medicine,
Seoul, Korea

Introduction and Aims: In Korea, there are 102 centers practicing continu-
ous renal replacement therapy (CRRT), using around 300 CRRT machines.
However, only 3 hospitals maintain a CRRT expert team which consists of
CRRT specialists (nephrologists) and CRRT expert nurses. We investigated
the effect of maintaining a CRRT expert team on outcome in patients with
acute kidney injury treated in the intensive care unit (ICU).
Methods: Study subjects were 577 patients who underwent CRRT from
August, 2007 to August, 2009. Demographic variables, clinical features,
characteristics and duration of CRRT, and patient outcome were reviewed.
Since our CRRT expert team, which consisted of 4 nephrologists and 9
CRRT expert nurses, had been set up in August, 2008, outcome before and
after CRRT team establishment was compared.
Results: The number of patients treated on CRRT was increased from
244 patients/year to 353 patients/year after CRRT team establishment. The
average age was 61.6 years and 64.1% of patients were male. Age, gender
and APACHE II score at the time of admitting to ICU showed no differences
between the two groups of patients who underwent CRRT before and
after CRRT team establishment (p=0.481, 0.195 and 0.113, respectively).
15.6% of the patients were referred for CRRT from the Cardiology
department, following Gastroenterology (13.9%), Pulmonology (11.4%),
Hematology (10.4%), Chest surgery (9.5%), General surgery (7.6%), and
Nephrology (6.9%). The most common causes for CRRT initiation was
azotemia followed by volume overload and metabolic abnormalities in
order. There were no significant differences in the level of BUN, creatinine
and blood pressure at the time of CRRT commencement between the two
groups before and after CRRT expert team establishment. After CRRT
expert team establishment, the duration of CRRT (6.64 versus 5.58 days,
p=0.003), ICU stay (20.58 versus 16.86 days, p=0.009) and the number
of filters used (5.35 versus 4.46, p=0.015) were significantly decreased,
although there was no significant difference in ICU mortality. The average
cost of maintaining CRRT per patient was also reduced from 2,451.35
US Dollar to 2,109.46 US Dollar (p=0.001) after CRRT expert team
establishment.
Conclusions: Maintaining a CRRT expert team is beneficial for the
management of patients undergoing CRRT in the ICU. Moreover, cost-
effectiveness will be present as well. So, establishing a CRRT expert team
is recommendable for the hospitals practicing CRRT.

Sa093 FIFTEEN MONTHS FOLLOW-UP OF THE INFANTS AND
CHILDREN WITH ACUTE RENAL FAILURE INDUCED BY
MELAMINE-RELATED URINARY STONE

JianGuo Wen, ChuanChuan Ren, AnFeng Lou, Yan Wang, Yan Zhang.
Urodynamic Center, Dept. Urology, Institute of Clinical Medicine Henan
Province, First Affiliated Hospital of Zhengzhou University, Zhengzhou,
HeNan, China

Introduction and Aims: To follow up the infants and children with acute
renal failure (ARF) induced by melamine contaminated milk powder for 15
months.
Methods: Fifteen months’ follow-up was performed in 17 infants and young
children (11 male and 6 female, aged from 6 to 30 months) who suffered
from melamine related urinary stones complicated by acute renal failure.
Thirty infants and children without ARF who suffered from melamine
related stones and 50 normal infants without the history of consuming
melamine contaminated milk powder were collected as the controls. All
groups were age & gender matched. Urinary ultrasonography, urinalysis
and renal function tests were performed in the ARF group, and the data of
body weight and height, clinical signs, complications were collected. The
body weight and height were evaluated according to the children growth
standards of 2006 World Health Organization.

Results: The general conditions in the infants of ARF group are well,
none has clinical signs or relevant complications. Among the 13 infants
of the ARF group who had residual stones either in the kidney or ureter
at the time of discharge, 6 disappeared completely, 4 dissolved partially, 1
increased in size and 2 did not change (Radio-opaque stone were found in
1 case although it was radiolucent at the time of discharging, and the infant
was given pyelolithotomy) at 15 months follow-up. Of the 10 infants with
hydronephrosis at the time of discharge, 2 did not change, 2 decreased in
the number of pelvic anterior-posterior diameter, and the other all resume
normal. At the time of follow-up, all of the 17 infants had normal renal
function and urinalysis. The residual stones and hydronephrosis rate at
discharge and their disappeared rate at the time of follow-up of ARF group
had no statistical significance compared with the control group without
ARF. The rate of body weight and height under the WHO standards of
both patients group had no statistical significance compared with the normal
control group. No urinary tumor was found.
Conclusions: The prognosis and outcome of the infants with melamine
related stones complicated by ARF are good at 15 months follow-up, and no
urinary tumor was found. However, the long-term effects of ARF induced
by melamine related stone on the urinary system and the whole organism
still need further follow up.
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Sa094 HIDDEN PHOSPHORUS: PRESENCE OF FOOD ADDITIVES
CONTAINING PHOSPHORUS IN PROCESSED FOODS

Armando Luis Negri 1, Bárbara Aparicio 2, María Elisa Casos 2, Elisa Del
Valle 1,2, Cristina Damilano 2. 1Nephrology, Instituto de Investigaciones
Metabólicas, Buenos Aires, Argentina; 2Fresenius Medical Care Argentina,
Argentina

Introduction and Aims: Food additives containing phosphorus are increas-
ingly being added to dietary products. Their addition to processed foods
is due to various reasons: as preservatives, as leavening agents, as flavor
enhancers ect. As these additives are being incorporated to dietary products
that naturally contain phosphorus as well as those that do not contain
it, the estimation of total phosphorus content by food tables or software
programs becomes difficult, considering this addition as a hidden source
of phosphate.Thus we decided to evaluate in a series of processed foods,
the presence of food additives containing phosphorus (as described by the
Argentine alimentary code in its resolution MERCOSUR about additives)
mentioned in the labels.
Methods: We analyzed the labels of 81 processed foods, grouping them by
type of dietary product. We studied 7 groups of products: 1) Dairy products,
2) sausages and derivatives, 3) meat and derivatives, 4) Bread, cookies,
snaks and sweets 5) cereals and derivatives, 6) Drinks, and 7) others.We
analyzed type of additive, number of additives, and if present the total
phosphorus content.
Results: We found additives containing phosphorus in 81 products, in 72
of the labels the specific additive or additives were mentioned; in 9 labels
only the number of them was mentioned. There was no mention as how
much phosphorus theses additives increased the phosphorus content of the
product. Of the 81 products with phosphorus additives, 31 were from the
group of Bread, cookies, snaks and sweets. This is a group of dietary
products low in proteins and phosphorus that we generally do not indicate
to be taken with phosphate binders. The great majority of these dietary
products are part of the eating habits of children, adolescents and young
adults. These are just the patients with CRF in which we find difficulties
in controlling their phosphorus, and that frequently present chronic rebel
hyperphosphatemias despite nutritional assessment.
Conclusions: We conclude that until the quantitative information about
the real phosphorus content of the products with food additives becomes
available, it is useful to teach the patients with poorly controlled hyper-
phoshatemia to consume fresh unprocessed foods and to have a list of
the processed products with their label contents to better distribute the
phosphate binders.



Saturday, June 26, 2010 Lab methods, progression & risk factors for CKD 1 iii59

Sa095 THROMBOSPONDIN -1 IN PATIENTS WITH DIABETIC
NEPHROPATHY

Saeed Abdelwhab 1, Osman Foda Foda 2. 1Internal Medicine and
Nephrology Department, Faculty of Medicine Ain Shams University;
2Department of Clinical Pathology, Alazhar University

Introduction and Aims: Background: Thrombospondin-1 (TSP-1), a potent
antiangiogenic and proatherogenic protein, has been implicated in the
development of several vascular diabetic complications. the aim of the study
is to study the role of blood TSP1 in development of diabetic nephropathy.
Methods: Patients and methods: We investigated serum TSP-1 in 30
patients with type 2 diabetes mellitus and diabetic nephropathy (group 1)
with renal disease grade 1 to 3 [KDOQI (Kidney Disease Outcomes Quality
Initiative) stages of kidney disease] and 15 normal control subjects (group
2). Thorough history and clinical examination, Biochemical tests including
renal function tests, renal ultrasound and renal artery Doppler were done to
the studied groups. In addition, carotid intima media thickness (IMT) and
serum Thrombospondin-1 (ELISA) were measured.
Results: Results: serum TSP-1 was increased in diabetic nephropathy
(193.33±43.28) ng/ml compared to controls (106.27±38.80) ng/ml (P <

0.001). Thrombospondin-1 correlates negatively with GFR (p<0.001), and
positively with RI (resistivity index) of extrarenal vessels (p<0.001) and
RI intrarenal vessels (p<0.001). There is also positive correlation between
Serum thrombospondin-1 with age (p=0.004) and carotid intima media
thickness (p 0.004). No correlation was found with proteinurea (p=0.37).
Linear regression test in group 1 shows thrombospondin-1 is significant
independent determinant for (glomerular filteration rate) GFR (p<0.001)
and carotid intima media thickness (p=0.002).
Conclusions: Conclusions: the present study suggests that TSP-1 play an
important role in development of complications in Patients with diabetic
nephropathy. Serum level of TSP-1 is related to renal injury and vascular
disease. Further studies may be necessary to determine casual relationship
between TSP-1 and renal damage and to determine the role of targeting
TSP-1 in managing these complications and preventing its progress.

Sa096 SERUM PHOSPHORUS LEVELS ARE RAPIDLY REDUCED
BY LANTHANUM CARBONATE IN PATIENTS WITH
CHRONIC KIDNEY DISEASE ON DIALYSIS

Rosamund Wilson 1, Scharmen Confer 2, Raymond Pratt 2. 1Spica
Consultants Ltd, Marlborough, Wiltshire, United Kingdom; 2Shire
Pharmaceuticals, Wayne, PA, USA

Introduction and Aims: Lower levels of serum phosphorus are generally
associated with a decreased risk of mortality in patients with chronic kidney
disease Stage 5 on dialysis (CKD5D). Reducing serum phosphorus levels
as rapidly as possible may avoid the need for additional titration steps.
Methods: We examined 4 randomized trials of patients with CKD5D
to investigate whether treatment with the non-calcium, non-resin phos-
phate binder, lanthanum carbonate resulted in a rapid reduction in serum
phosphorus.
Results: In the first 2 studies, lanthanum carbonate treatment was started at
750 mg/day; the dose could increase to 3000 mg/day with titration. In the
first study of 126 patients, significant decreases in mean serum phosphorus
levels were observed after 1 week of treatment (p < 0.0001). Values
observed at the visits during the 6 titration weeks were significantly lower
than the mean baseline level of 7.8 mg/dL (2.52 mmol/L, p < 0.0001). In
the second study of 73 patients, mean baseline serum phosphorus levels
were similar to those observed in the first study (7.7 mg/dL [2.49 mmol/L]).
Again, there was a significant reduction in mean serum phosphorus levels
from week 1. In addition, 95% confidence intervals of the means for all
visits did not include the mean baseline serum phosphorus value.
In the third study, a 6-week, fixed-dose trial, 56 patients randomized to
lanthanum carbonate doses greater than 750 mg experienced significant
reductions in serum phosphorus levels (p < 0.05) as early as week 1 of
treatment. Mean baseline serum phosphorus levels in the 1350 mg and 2250
mg lanthanum carbonate treatment groups were 6.8 mg/dL (2.20 mmol/L,
n = 30) and 7.4 mg/dL (2.39 mmol/L, n = 26), respectively. At the end of
treatment, differences in serum phosphorus levels between the lanthanum
carbonate and placebo groups were −1.7 mg/dL (−0.55 mmol/L) and −1.9
mg/dL (−0.61 mmol/L) for the 1350 mg and 2250 mg doses, respectively.

In the fourth study, a recently reported crossover trial with 182 patients,
reductions in serum phosphorus levels were observed with initial lanthanum
carbonate and sevelamer hydrochloride doses of 2250 mg and 4800 mg,
respectively. After 1 week of treatment, the reduction of serum phosphorus
was significantly greater with lanthanum carbonate than with sevelamer
hydrochloride even at this titration dose (−1.38 versus −1.01 mg/dL [−0.45
versus −0.33 mmol/L]; p = 0.024).
Conclusions: Even at low initial doses lanthanum carbonate has demon-
strated rapid reductions of serum phosphorus. This may be advantageous
for the treatment of phosphate burden in patients with CKD5D, at the same
time reducing the requirement for additional titration steps.
Disclosure: These studies were funded by Shire Pharmaceuticals. RW is
a consultant to Shire Pharmaceuticals. SC and RP are employees of Shire
Pharmaceuticals.

Sa097 DISPARITY OF GENDER-DEPENDENT IMPACT OF RISK
FACTORS FOR END-STAGE RENAL FAILURE IN CKD
PATIENTS

Shang-Chih Liao 1, Chi-Ling Hsu 2, Yu-Kun Yang 1, Chien-Yu Su 1.
1Nephrology/Internal Medicine, Chang Gung Memorial
Hospital-Kaohsiung Medical Center, Chang Gung University College of
Medicine, Kaohsiung, Taiwan; 2Dialysis Center/Internal Medicine,
Feng-Shan Hospital of Kaohsiung County, Kaohsiung, Taiwan

Introduction and Aims: Glomerular filtration rate (GFR) is the most pow-
erful factor to classify and predict optimal progression of chronic kidney
disease (CKD). Male gender is usually considered as a risk factor for detec-
tion of CKD in published epidemiology studies. However, few studies have
been done to describe the impact factors of different gender to improve pre-
diction end-stage renal failure (ESRF). In this study, we investigated whether
the disparity of ESRF risk factors are gender dependent in CKD patients.
Methods: Patients (n = 590; 218 women, 372 men; mean age 67.8±12.0;
35.4% diabetes; 39.7% hypertension) on our CKD program were followed
since Oct. 2005 till Dec. 2009 to assess the risk factors for prediction ESRF.
All patients were expected to follow a multi-disciplinary program to ensure
good adherence to medications, diet, and life style. Patients who did not
follow the schedule or were transferred to other hospital were censored.
ESRF free individuals were compared by multivariate analysis using age,
diabetes, hypertension, CKD staging at the program entrance, and gender.
Fisher’s exact was used to compare categorized factors.
Results: In total, 38 participants (6.4%) died, 91 patients (15.4%) entered
dialysis program within the four years of follow-up. The incidence of
dialysis was significantly increased among patients with advanced initial
CKD staging; 2.7%, 4.9%, and 46.9%, from stage 3 to 5 respectively, P <

0.0001.Patients who received dialysis within follow-up had a lower initial
eGFR (11.5±13.1 vs. 34.7±19.4 ml/min/1.73m2, P < 0.0001) and younger
(64.8±12.1 vs. 67.9±11.9 years, P < 0.05) compared ESRF free survival.
In the multivariate analysis for ESRF risk factors, initial CKD staging (or
eGFR) was the only significant factor, P < 0.0001. Hypertension, diabetes,
gender, and age did not add predictive information when both gender con-
sidered together. In male gender only, under the same analysis, hypertension
add a borderline significance to predict ESRF, P < 0.05. In female patients
only, on the contrary, diabetes add a predictive power, P < 0.05.
Conclusions: Almost half of the stage 5 CKD patients became ESRF within
four years. The incidence was much lower for patients with initial CKD
stage 3 or 4 in this study. Initial staging is the most powerful predictive factor
for ESRF outcome. In different gender, different comorbid conditions may
be involved in the disease progression. This disparity should be considered
into CKD patients’ education program.

Sa098 ANALYSIS OF VARIABLES ASSOCIATED TO
CARDIOVASCULAR DISEASE IN PATIENTS SUFFERING
FROM CHRONIC KIDNEY DISEASE ACCORDING TO
AFFECTED VASCULAR TERRITORY

Natalia Ramos 1, Clara Carnicer 2, Alfons Segarra 1, Pilar Chacon 2,
Daniel Seron 1. 1Nefrologia, Hospital Vall de Hebron, Barcelona, Spain;
2Bioquimica, Hospital Vall de Hebron, Barcelona, Spain

Introduction and Aims: To analyze whether in patients with chronic
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kidney failure (CKF), the demographic, clinical and biochemical variables
associated to cardiovascular disease vary according to the predominant
vascular territory affected.
Methods: 98 patients suffering from CKD associated with high blood
pressure (HBP), 63.3% male, 53% with smoking history, mean age 70
(34-91). Prevalence of diabetes mellitus (DM) and hypercholesterolemia
(HC): 30% and 64% respectively. Demographic variables included: age,
gender, BMI, smoking. Vascular disease (VD) was classified according
to affected vascular territory: ischemic cardiomyopathy (IC), peripheral
artery disease (PAD), cerebrovascular disease (CVD)) by clinical events
or complementary tests (ankle-arm index, carotid doppler, echocardiogram,
SPECT). Biochemical variables analyzed included: glomerular filtration
rate by endogenous creatinine clearance and MDRD-4, glucose, HbA1C,
HOMA, Hb, ferritin, transferrin saturation, proteinuria, total proteins,
albumin, cholesterol, cHDL, cLDL, TGs, Lp(a), P, Ca2+, PTH, vitD3 1,25,
homocysteine, retinol, tocopherol, MDA, ceruloplasmin, PCR, E-selectin,
MCP-1, V-CAM, IL-6, MMP-1, MMP-2, MMP-3, MMP-8, MMP-9, MMP-
10, MMP-13, TIMP-1, TIMP-2. Univariate analysis was performed to
identify variables associated with overall VD (involvement of any vascular
territory) and those associated with VD according to the territory affected
(IC, PAD, CVD).
Results: The prevalence of VD was 80% (n=70). The prevalence of IC, PAD
and CVD was 45% (n = 58), 63% (n = 54) and 63% (n = 48) respectively.
In the group of patients with IC, the mean age was 71 years, with 81% of
males and 65% of patients with a history of smoking. The prevalence of
DM and HC was 35% and 72% respectively. In the group of patients with
PAD the mean age was 70 years, with 85% of males and 73% of patients
with a history of smoking. The prevalence of DM and HC was 35% and
61% respectively. In the CVD group the mean age was 67 years, with 77%
of males and 67% of patients with a history of smoking. The prevalence
of DM and HC was 33% and 65% respectively. In univariate analysis
the variables associated with VD are age (p=0.024), creatinine clearance
(p=0.038) and VCAM (p=0.041); the variables associated with IC are age
(p=0.000), LVMI (p=0.001), MMP8 (p=0.022), total proteins (p=0.026) and
VCAM (p=0,047); the variables associated with PAD are homocysteine
(p=0,001), VCAM (p=0.006), MMP-3 (p=0.014), IL-6 (p=0,015), LVMI
(p=0.020), MMP-1 (p=0,024), sex (p=0.024), MDRD (p=0.039) and BMI
(p=0.044); no variables were found associated with CVD.
Conclusions: The variables associated with vascular disease in patients
with CKD under treatment differed significantly according to the main
vascular territory affected. This fact should be taken into account to select
the appropriate biomarkers as subrogates of risk or outcome measure in
prevention studies.

Sa099 NEUTROPHIL GELATINASE ASSOCIATED LIPOCALIN
(NGAL) LEVELS IN PATIENTS WITH CROHN’S DISEASE
UNDERGOING TREATMENT WITH INFLIXIMAB

Davide Bolignano, Anna Della Torre, Antonio Lacquaniti,
Giuseppe Costantino, Walter Fries, Michele Buemi. Department of Internal
Medicine, University of Messina, Italy

Introduction and Aims: Neutrophil Gelatinase-Associated Lipocalin
(NGAL), a small 25 kDa stress protein, has recently becoming one of
the most promising biomarkers in the field of clinical nephrology.
The dramatic decrease of NGAL levels after administration of ACE-
inhibitors or steroids, as well as after the infusion of high-doses of human
immunoglobulins, has been seen to anticipate the following improvement of
other parameters of renal damage, such as proteinuria or creatinine: this has
opened a possible scenario of clinical application of NGAL as a biomarker
for monitoring the response or refractoriness to different treatments in
nephropathic subjects.
Recently, elevated levels of NGAL have been reported in faeces and serum
of subjects affected by Crohn’s disease (CD), as well as a direct correlation
between the extent of NGAL gut expression and the severity of the disease.
At present, however, any study has provided data about urinary NGAL
in patients affected by CD, neither the effect of different therapies on the
balance of this biomarker. The aim of this study was therefore to analyze
urinary NGAL in a small cohort of CD patients and to evaluate if a single
intravenous dose of the anti-TNF antibody Infliximab could have an eventual
impact on these levels.

Methods: Six patients (3 women and 3 men, mean age 24±5 years) with
an established diagnosis of Crohn’s disease (CD) were chosen to be treated
with 5 mg per kg of Infliximab in intravenous infusion. Clinical activity was
assessed by Crohn’s disease activity index (CDAI). Main haematological
and biochemical parameters were assessed according to standard methods
in the routine clinical laboratory. NGAL was measured in the urine before
starting the bolus of Infliximab and 24 hours after the end of the infusion
using ELISA commercial available kit (Bioporto, Gentofte, Denmark).
Results: At baseline, CD patients showed urinary NGAL values markedly
higher than controls, being 210.5 (88.3-1100.0) vs. 7.6±4.4 ng/mL ng/mL
(p=0.001). The administration of Infliximab was well tolerated in each
case and no side-effects necessitating interruption of the infusion were
observed. After the treatment, no important changes in basic haematological
and biochemical parameters were noted. On the contrary, an impressive
decrease in NGAL levels to 80.1 (38.6-400.2) ng/mL (p=0.006) with a
mean reduction ratio of 62.1% was reported. This reduction, observed in
each patient, was shown to be independent from the individual duration of
intravenous infusion.
Conclusions: These findings suggest a pivotal role of NGAL in the
systemic adaptations to Crohn’s disease, probably linked to the immune-
and cytokine-deregulation characterizing this pathological condition. The
important decrease in NGAL levels induced by the administration of
Infliximab seems to confirm the potential usefulness of this biomarker for
the evaluation of early responses to various therapies or for the prediction
of different clinical outcomes.

Sa100 DEVELOPMENT AND VALIDATION OF NEW DIAGNOSTIC,
PREVENTIVE AND THERAPEUTIC TOOLS FOR THE
PREVENTION OF CARDIOVASCULAR DISEASE (CVD) IN
CHRONIC KIDNEY DISEASE (CKD): THE NTCVD

CONSORTIUM

Joachim Jankowski 1, Axel Kretschmer 2, Heike Bruck 3, Horst Lemke 4,
Ralf Herweg 5. 1Med Klinik IV, Charite, Berlin, Germany; 2Bayer-Schering
Pharm, Wuppertal, Germany; 3Nephrology, University of Essen, Germany;
4Excorlal GmbH, Obernburg, Germany; 5MPI for Genomics, Berlin,
Germany

Introduction and Aims: The consortium will apply the novel tools “pro-
teomics, peptidomics, metabonomics and genotyping ”, which allow as-
sessing the complete transcription and translation of the genomic capital to
elucidate the genetic and physiological background of CVD in CKD patients.
Methods: NTCVD applies “forward genetics” from phenotype to gene to
remedy the causes of the enormously accelerated cardiovascular morbidity
and death in CKD (stage 3-5) and to develop novel diagnostics and
therapeutics, based on molecular genotyping and phenotyping. This will be
done (A) by elucidating the role of recently identified mediators relating to
CVD in CKD by using bioassay approaches and pattern analysis of CKD
patient samples, and (B) by the identification of yet unknown mediators.
Results: This project aims to use proven and in some instances proprietary
molecular, genomic and proteomic approaches to identify and characterize
the unknown mediators potentially involved in the accelerated CVD in CKD
(stage 3-5). Furthermore the consortium will have to characterize known
mediators in detail with respect to their cardiovascular effects. The findings
and results will culminate in the conception and development of innovative
tools to diagnose, prevent and treat CVD in CKD patients.
Conclusions: This approach is focused on human samples i.e. tissues, cells
and body fluids as humoral targets are altered in CVD of CKD patients.

Sa101 ESTIMATED GFR AND RENAL SINUS SECTION AREA ARE
INDEPENDENT PREDICTORS OF RENAL DYSFUNCTION
IN ELDERLY

Luca Zanoli 1, Giulia Romano 1, Marcello Romano 2, Raffaella Romano 3,
Mariarita Cannavò 1, Gaetano Inserra 1, Vincenzo Rapisarda 3,
Mariano Malaguarnera 3, Pietro Castellino 1. 1Internal Medicine, University
of Catania, Catania, Italy; 2Unità Operativa Complessa di Geriatria,
Garibaldi Hospital, Catania, Italy; 3Dottorato in Fisiopatologia della
Senescenza, University of Catania, Catania, Italy

Introduction and Aims: 24 hours creatinine clearance (CrCl24H) is com-
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monly used to estimate GFR. Furthermore, a correct estimation of GFR is
not simple in elderly. Kidney echographic data can help to improve GFR
estimation. The relationship between CrCl24H, estimating GFR formulas
and echographic data is poorly understood. The aim of this study was to
identify the predictors of renal dysfunction in elderly.
Methods: Design: Cross-sectional study. We studied 144 kidneys measured
by ultrasound in 72 patients with age 65-100 years who did not have
autosomal polycystic kidney disease. Renal dysfunction was considered
as CrCl24H <60 ml/min. eGFR was reported according to Cockroft-
Gault formula. eGFR and left+right kidney sinus section area (ASMS)
were classified according to best cut-off for CrCl <60 ml/min. Univariate
analysis, multiple binary logistic analysis for renal dysfunction and ROC
curve analysis were created.
Results: The mean age was 79.9±6.9 years, male sex 44.4%, diabetes
29.2%, hypertension 80.6%. serum creatinine was 0.98±0.42 mg/dl, CrCl
52.0±28.0 ml/min, Cockroft-Gault 56.2±20.2 ml/min, MDRD 77.3±29.4
ml/min, CKD-EPI 67.6±19.8 ml/min, body surface area (BSA) 1.70±0.22
m2, ASMS 31.3±8.6 cm2.
The independent predictors of renal dysfunction were eGFR<52.8 ml/min
(OR 49.3, 95% CI 9.2-265.0, P<0.001)and ASMS < 25 cm2. Nagelkerke
R Square was 0.66, the Hosmer-Lemeshow Test of the regression analysis
was not significant (P=0.958) indicating that the model is well calibrated.
The correspondent area under the ROC curve (AUC) was 0.90 (p<0.001,
95%CI 0.82-0.97). The AUC of a model with only eGFR<52.8 ml/min was
0.86 (p<0.001, 95% CI 0.77-0.95).
Conclusions: eGFR <52.8 ml/min and ASMS <25 cm2 provide a good
discriminatory power for renal dysfunction.

Sa102 STAGES OF CHRONIC KIDNEY DISEASE (CKD)
ACCORDING TO METHODS OF GFR ESTIMATION

Jerzy Kopec, Dariusz Giza, Rafal Januszek, Marek Kuzniewski,
Eve Chowaniec, Wladyslaw Sulowicz. Department of Nephrology,
Jagiellonian University, Collegium Medicum, Cracow, Malopolskie, Poland

Introduction and Aims: The staging system of CKD classification in-
troduced in 2002 by the National Kidney Foundation plays an important
role in patients stratification according to disease activity. NKF KDOQI
evidence-based guidelines facilitate optimal patients management respective
to disease stage and related complications. There are many data that patients
with CKD even in the early stages, have increased morbidity and mortality.
The aim of the study was to evaluate the frequency of appearance of
consecutive stages of CKD based on three different methods of GFR
estimation: as abbreviated MDRD formula, Cockcroft-Gault formula and
24 hour urine collection.
Methods: The study was conducted in outpatient clinic and enclosed 1183
patients (640 M, 543 F) aged between 17 and 98 years (mean 64.7) with cre-
atinine level >120 mmol/l and/or creatinine clearance <90 ml/min/1.73m2.
In the studied group, 1176 (99.4%) of patients have estimated GFR based
on abbreviated MDRD formula, 889 (74.6%) Cockcroft-Gault formula and
596 (50.4) 24-hour urine collection.
Results: After calculation we obtained different mean GFR values ad-
equately to the method used: 38.4±15.13 ml/min/1.73m2, 44.51±20.59
ml/min/1.73m2 and 45.63±25.55 ml/min/1.73m2, respectively. Results of
the GFR assessment were different according to the applied method of cal-
culation. The lowest mean GFR values were obtained based on abbreviated
MDRD formula and the highest when obtained based on the 24-hour urine

Table 1. Stages of CKD according to the method of GFR evaluation

Stage of CKD Abbreviated Cockcroft-Gault 24 hour urine
MDRD formula collection

(ml/min/1.73m2) (ml/min/1.73m2) (ml/min)

Number of patients
with estimated GFR
according methods 1176/1183 (99.4%) 883/1183 (74.64%) 596/1183 (50.38%)

Stage 1 (>90) 2/1176 (0.2%) 32/883 (3.6%) 32/596 (5.4%)
Stage 2 (60-89) 94/1176 (7.9%) 142/883 (16.1%) 112/596 (18.8%)
Stage 3 (30-59) 723/1176 (61.5%) 474/883 (53.7%) 269/596 (45.1%)
Stage 4 (15-29) 296/1176 (25.2%) 204/883 (23.1%) 152/596 (25.5%)
Stage 5 (< 15) 60/1176 (5.1%) 31/883 (3.5%) 30/596 (5.0%)
Mean ±SD 38.4±15.1 44.5±20.6 45.63±25.6
Values min/max 6.1/114.7 6.2/149.3 5.5/178.5

collection. The highest percentage of patients belongs to the 3rd CKD stage,
in all of the used methods of GFR estimation.
Conclusions: The highest percentage of patients belongs to the 3rd stage of
CKD.

Sa103 SERUM PHOSPHATE WITHIN THE NORMAL RANGE
PREDICTS THE RISK OF CKD PROGRESSION

D. Leonardis, C. Zoccali, M. Postorino, G. Enia, G. Tripepi, F. Mallamaci,
MAURO Study Group. Clin. Epid. and Physiopath. of Renal Dis. and
Hypert., CNR-IBIM, Reggio Calabria, Italy

Introduction and Aims: Multiple lines of evidence from experimental
studies suggest that Phosphate be causally involved in pathological processes
leading to cardiovascular and renal disease. Still, the prospective association
between Phosphate and chronic kidney disease (CKD) progression has been
scarcely investigated.
Methods: We tested the association between serum Phosphate and a pre-
specified renal outcome measure (i.e. a GFR fall >30%) in a cohort of 549
patients with stage 1-5 CKD (35% diabetics). The eGFR (MDRD175 Study
Equation formula) at baseline was 29±15 ml/min/1.73 m2 (range 5-101
ml/min/1.73 m2) and 54% of patients had proteinuria >0.5g/24h hours.
Results: At baseline, Phosphate (3.8±0.8 mg/dL, range 2.0-6.6 mg/dL) and
exceeded 4.5 mg/dL in 12% of cases only. Of note, this anion was related
directly with proteinuria (r=0.25, P<0.001), diabetes (r=0.10, P=0.02) and
body mass index (BMI) (r=0.10, P=0.02) and inversely with haemoglobin
(r=-0.35, P<0.001), eGFR
(r=-0.32, P<0.001), male sex (r=-0.22, P<0.001), age (r=-0.10, P=0.01)
and diastolic pressure (r=-0.10, P=0.02). During the follow up (average:
19 months; range: 0.3-40 months) 115 renal events occurred. Phosphate
was significantly higher in patients with renal events (4.2±0.8 mg/dL)
than in those without (3.7±0.7 mg/dL) (P<0.001) and on univariate Cox
regression analysis Phosphate [hazard ratio (1 mg/dL increase): 1.86, 95%
CI: 1.51-2.30, P<0.001] was a strong predictor of renal events. Adjustment
for Framingham risk factors (age, gender, arterial pressure, cholesterol,
diabetes, smoking) and BMI did not modify the predictive power of
Phosphate. The relationship between Phosphate and renal outcomes was
However the relationship between Phosphate and renal disease progression
was unaffected by adjustment for proteinuria (HR: 1.57, 95% CI: 1.27-1.95)
but lost substantial strength (P=0.42) after adjustment for baseline eGFR.
Conclusions: Independently of Framingham risk factors, BMI and protein-
uria, serum Phosphate within the normal range is a strong predictor of renal
outcomes in patients with CKD. The observation that Phosphate looses
prediction power for CKD progression after data adjustment for eGFR,
indicates that this marker of renal function either confounds or mediates
the effect of Phosphate on renal disease progression. Whether Phosphate is
implicated in renal damage in CKD may only be solved by a clinical trial.
*G.Caridi, F.Marino, G.Parlongo, F.Catalano, A.Pisano, A.Mafrica, R.Parisi,
T.Cicchetti, V.Bruzzese, C.Candito, P.Fatuzzo, F.Rapisarda, D.Plutino,
V.Rondanini, O.Santoro, G.Cuzzocrea, A.Audino, S.Carpentieri, T.Papalia,
R.Bonofiglio, G.Natale, F.Giofré, I. Maimone, M.Mannino, O.Marzolla,
M.Gullo, A. Guido, S.Chiarella, A.Pinciaroli, L. Lombardi, A.Caglioti,
G.Fuiano, F.Grandinetti, G.Mazzitello, C.Curti, F.Mancuso, M.Pizzini
A.Reina, E.D’Anello, R.Pititto, M.Garozzo, A.Caruso,G.Battaglia,
S.Fersini, G.Manisco, S.Campo, M.Buemi, F.Fabiano, M.Pinna, M.Cossu,
A.Pugliese, L.Palma, G.Rizzuto, D.Tramontana, A.Sofi.

Sa104 A RANDOMIZED, DOUBLE-BLIND,
PLACEBO-CONTROLLED TRIAL OF THE EFFECT OF
CALCIUM ACETATE ON SERUM PHOSPHORUS (P) IN
NON-DIALYSIS-DEPENDENT PATIENTS WITH CHRONIC
KIDNEY DISEASE (NDD-CKD): The EPICK Study

Wajeh Qunibi 1, Wolfgang Winkelmayer 2, Jonathan Greenberg 3, Chiang
Hong Ho 3, Jose Diaz-Buxo 3. 1Medicine/Nephrology, University of Texas
Health Science Center, San Antonio, TX, USA; 2Nephrology, Stanford
University School of Medicine, Palo Alto, CA, USA; 3Medical Department-
Clinical Development, Fresenius Medical Care, Waltham, MA, USA

Introduction and Aims: Hyperphosphatemia contributes to several compo-
nents of CKD–Mineral and Bone Disorder (CKD–MBD) such as secondary
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hyperparathyroidism, cardiovascular calcification and increased mortality
risk in dialysis and NDD-CKD patients. Treatment with phosphorus binders
was recently shown to be independently associated with improved survival
among incident hemodialysis patients. The current treatment guidelines
by KDOQI and KDIGO recommend control of serum P in both dialysis
and NDD-CKD patients. Purpose of this study was to compare effects of
calcium acetate vs. placebo on control of serum P, calcium (Ca), Ca x P and
iPTH in hyperphosphatemic NDD-CKD patients with stages 4 and 5.
Methods: EPICK was a prospective, multicenter, randomized, double-
blind, placebo-controlled trial. Following a 6 week washout period, 110 non
dialyzed patients from 34 sites with stages 4 and 5 CKD and serum P >

4.5 mg/dL were randomly assigned to treatment with either calcium acetate
or placebo for 12 weeks. The dose of study drugs was titrated to achieve
serum P 2.7-4.5mg/dL. Serum P, Ca, and iPTH were measured at baseline
and biweekly. The primary efficacy measure was serum P at 12 weeks.
Results: Baseline levels of serum P, Ca, Ca x P and iPTH did not differ
between the two groups. By ITT analysis at 12 weeks, serum P was sig-
nificantly lower in calcium acetate compared to placebo (4.4±1.2mg/dL vs.
5.1±1.4mg/dL; p=0.04), iPTH was also lower in calcium acetate (150±157
vs. 351±292pg/mL; p<0.001), while adjusted Ca was significantly higher
in calcium acetate group (9.5±0.8 vs. 8.8±0.8mg/dL; p<0.001). There was
also a trend toward lower for Ca x P in the calcium acetate group. Adverse
events were comparable.
Conclusions: Calcium acetate was an effective and well tolerated binder
for reducing serum P and iPTH levels in NDD-CKD patients with stages 4
and 5.
Disclosure: Wajeh Qunibi is a consultant for Novartis and speaker for
American Regent and has received research grants from Novartis and Amer-
ican Regent. He also served on advisory board for Fresenius Medical Care
and received research support from Fresenius. Wolfgang Winkelmayer has
served on advisory boards for AMAG Pharmaceuticals, Amgen, Genzyme,
Roche, and has been an advisor and consultant to Fresenius Medical Care.
Moustafa Moustafa received research support from Fresenius Medical Care.
Paul Kessler is an employee of Nabi Biopharmaceutical. Jose A. Diaz-Buxo
and Jonathan Greenberg are employees of Fresenius Medical Care.

Sa105 ATRIAL FIBRILLATION ASSOCIATED WITH
MICROALBUMINURIA, DECREASING OF RENAL
FUNCTION AND RENAL BLOOD FLOW IN CHRONIC
HEART FAILURE PATIENTS

Elena Reznik 1, Gennady Gendlin 1, Gennady Storojhakov 1 ,
Vera Guschina 1, Alexander Melekhov 1, Oxana Uskova 1,
Victoria Volinkina 1 , Ivan Baranich 2, Marina Tursheva 2. 1Internal Disease
Department, Russian State Medical University, Moscow, Russian
Federation; 2City Clinical Hospital No. 12, Moscow, Russian Federation

Introduction and Aims: Kidney dysfunction increased the risk of new onset
of atrial fibrillation (AF), and AF increased the risk of development of kidney
disease in community. Renal dysfunction is widespread and associated with
poor prognosis in chronic heart failure (CHF). The aim of our study was to
estimate relationship between renal function, microalbuminuria, renal blood
flow (RBF) and AF in CHF patients.
Methods: 70 CHF patients I-IV NYHA class without primary renal and renal
vessel, endocrine, oncological diseases were included [median (interquartile
range): age 61.5 (54.0-67.0) years; left ventricular ejection fraction (LVEF,
Simpson) 28.9 (23.6 – 34.9)%, 92.9% males]. We estimated AF prevalence,
glomerular filtration rate (GFR, MDRD formula), urine albumin-creatinine
ratio (ACR, immunoenzymatic assay-Jaffe method), RBF (Duplex ultra-
soundgraphy), Kansas City Cardiomyopathy Questionnaire (KCCQ) results,
clinical data. All pts were stable on optimal medical therapy.
Results: Permanent AF was in 35.7% (95%CI 23.2-48.2) of patients, sinus
rhythm (SR) in 64.3% (95%CI 51.8-76.8; 12.9% had paroxysmal AF in
anamnesis with rare paroxysms, last 6 or > months ago). Such clinical
symptoms as shortness of breath, fatigue, palpitation were similar in AF and
SR patients, but oedema was more severe in AF (swelling in ankles and legs
vs swelling in feet, p=0.018). There weren’t differences in NYHA class,
gender, age, LVEF between AF and SR patients. Cardiac left atrium [5.17
(4.67-5.42) vs 4.6 (3.88-5.15) sm, p=0.007] and right ventricular size [3.55
(3.15-3.74) vs 2.50 (2.21-3.08) sm, p<0.001] were higher, stroke index –
lower in AF patients [18.8 (16-26.5) vs 23.4 (20.9-29.4) ml/m2, p=0.036].

GFR was lower [98.5 (95.2 and 103.9) vs 102.7 (97.8-108.2) ml/min/1.73m2,
p=0.042] and ACR was higher [32.7 (9.7-46.3) vs 9.3 (1.8-33.3) mg/g,
p=0.014] in AF in comparison with SR patients. Basal and general renal
blood flow (RBF) was decreased in AF (index of blood volume entering
into the renal artery (RA) during single cardiac cycle was 1.6 (1.2-2.5) vs
2.3 (1.6-3.5) ml/m2, p=0.023 in right RA and 1.7 (1.2-2.3) vs 2.4 (1.7-3.3)
ml/m2, p=0.015 in left RA for basal RBF; 2.5 (2.2-4.2) vs 4.0 (2.9-5.7)
ml/m2, p=0.007 in right RA, 2.7 (2.2-3.7) vs 3.7 (3.1-5.1) ml/m2, p=0.005
in left RA for general RBF). We follow patients during 61 month. All-cause
mortality was 49.3% (95%CI 35.9-62.7). AF didn’t affect the mortality
(p>0.05). GFR decreased during follow-up time (p=0.009) and declining
of GFR was more severe in AF vs SR patients [29.2 (17.1-39.4) vs 9.8
(3.5-13.8) ml/min/1.73m2, p=0.019].
Conclusions: Survival is not different in chronic heart failure patients
with permanent atrial fibrillation and sinus rhythm. However, patients
with atrial fibrillation are more at risk for the development of oedema,
microalbuminuria, decreasing of renal blood flow and glomerular filtration
rate than those with sinus rhythm.
Disclosure: This abstract was possible thanks to a grant given to me as a
young PhD by President of Russian Federation MK-3133.2009.7

Sa106 PROGNOSTIC FACTORS OF RENAL RESERVE CAPACITY
IN OBESE PATIENTS

Marat Gallyamov 1, Evgeniya Saginova 1, Maria Severova 2,
Aleksandra Kryachkova 2, Tat’yana Krasnova 1. 1Faculty of Fundamental
Medicine, Lomonosov Moscow State University, Moscow, Russian
Federation; 2Department of Nephrology, I.M. Sechenov Moscow Medical
Academy, Moscow, Russian Federation

Introduction and Aims: It is known obesity is a trigger of metabolic,
hemodynamic and immunological disturbances. Obesity causes increase of
intrarenal renin-angiotensin system activity. Insulin resistance and diabetes
mellitus type 2 added to obesity result in subsequent damage of glomerulus.
Aim of our study was to detect prognostic factors of renal functional reserve
(RFR) capacity in obese patients with eGFR more than 60 ml/min/1/73 m2.
Methods: We investigated 37 patients (6 female) with obesity (age 38±10
yrs, BMI 34.0±5.3). 8 patients had impaired glucose tolerance, 5 had
diabetes 2 type. They did not have eGFR less 60 ml/min/1,73 m2, hematuria,
macroalbuminuria, severe hypertension. GFR was evaluated by 24-hr urine
creatinine clearance (24hr-CrCl) and abbreviated MDRD equation (1999).
All patients were tested by radioisotope (99mTc-MAG3) renography (before
and after 50 mg captopril intake) to assess renal reserve capacity. All
patients were tested on biochemical features of blood and urine including
lipid profile, impaired glucose tolerance and microalbuminuria (MAU).
Results: Three conditions of RFR capacity were diagnosed by renography:
intact, reduced and absent. We found correlation between RFR capacity and
increased level of triglycerides (TG), very low density lipoproteins (VLDL),
cholesterol and serum uric acid (SUA). Loss of RFR significantly correlated
with decreasing of 24hr-CrCl and MDRD eGFR. But no agreement between
24hr-CrCl and MDRD eGFR meanings (by Bland-Altman test). MAU was
detected in all three RFR capacity groups (no differences). High level of
TG, SUA and decreasing of MDRD eGFR were associated with MAU.
In absent RFR group link between BMI and mean blood pressure, MAU
presence and SUA level was very strong.
Using of multiple linear regression analysis we found prognostic factors of
RFR decline (p=0.006, R2=0.88): SUA (416±105 μmol/l; b=0.43, p=0.032)
and VLDL (1.23±0.43; b=0.55, p=0.017) level, MDRD eGFR (80 (72;92);
b=0.42, p=0.047) and 24hr-CrCl (131±32; b=-0.64, p=0.006).
Conclusions: In obese subjects with eGFR more than 60 ml/min/1/73 m2

evaluation of RFR capacity by radioisotope renography is one of the good
method to define early changes of kidney function. Absent renal reserve
was characterized by the top level of metabolic disturbances. VLDL and
serum uric acid levels, 24-hr CrCl and MDRD eGFR are prognostic factors
of RFR capacity decline.
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Sa107 HYPERURICEMIA ATTENUATES AORTIC NITRIC OXIDE
GENERATION THROUGH INHIBITION OF ARGININE
TRANSPORT IN RATS

Idit Schwartz, Ayelet Groupper, Tamara Chernichovski, Oren Hillel Hilel,
Doron Schwartz. Nephrology, Tel Aviv Sourasky Medical Center, Tel Aviv,
Israel

Introduction and Aims: Hyperuricemia is associated with endothelial
dysfunction (ECD). ECD is characterized by decreased endothelial nitric
oxide synthase (eNOS) activity. Cationic amino acid transporter-1 (CAT-
1) is the specific arginine transporter for eNOS. We hypothesize that
hyperuricemia inhibits arginine uptake.
Methods: Experiments were performed in freshly harvested aortas from:
untreated animals, rats, fed with oxonic acid (hyperuricemia) and compared
to hyperuricemic rats treated with either allopurinol, benzbromarone, or
arginine.
Results: Arginine transport was significantly decreased in hyperuricemia.
Benzbromarone and arginine prevented the decrease in arginine transport
in hyperueicemic rats while allopurinol did not. Arginine transport was
significantly decreased in control rats treated with allopurinol. cGMP
response to Carbamyl-Choline, an index of eNOS activity, was significantly
decreased in hyperuricemic rats and this was completely prevented by
both benzbromarone and arginine, while allopurinol partially prevented the
aforementioned phenomenon. Hyperuricemia induced a significant increase
in protein nitration that was prevented by benzbromarone, allopurinol,
and arginine. Protein abundance of CAT-1, PKCα, and phsphorylated
PKCα remained unchanged in all experimental groups. Serum levels of the
endogenous N-dimethylated L-arginine derivatives, L-ADMA and L-SDMA
were similar in all experimental groups.
Conclusions: In hyperuricemia, the decrease in aortic eNOS activity is
predominantly the result of attenuated arginine uptake.

Sa108 UROMODULIN DEFICIENCY IN PATIENTS OF GOUT:
ASSOCIATION WITH CHRONIC KIDNEY DISEASE

Chien-Hsing Wu 1, Chih-Hsiung Lee 1, Chung-Jen Chen 2, Eton Lin 3,
Chien-Te Lee 1. 1Division of Nephrology, Department of Internal Medicine,
Chang Gung Memorial Hospital-Kaohsiung Medical Center, Chang Gung
University College of Medicine, Kaohsiung, Taiwan; 2Division of
Rheumatology, Allergy and Immunology, Chang Gung Memorial
Hospital-Kaohsiung Medical Center, Chang Gung University College of
Medicine, Kaohsiung, Taiwan; 3School of Medicine, Faculty of Medicine,
Dentistry and Health Sciences, University of Melbourne, Melbourne,
Victoria, Australia

Introduction and Aims: Gout is a common disorder worldwide. However,
the reason of CKD in cases of gout is not completely understood.Uromodulin
(UMOD) is a renal tubular 80-kDa glycoprotein synthesized exclusively in
the thick ascending limb cells of Henle’s loop with exception of the macula
densa. The protein is normally made by kidney cells and then enters the urine.
Dysfunction of this molecule has been linked to a variety of genetic diseases
such as: autosomal dominant tubulointerstitial nephropathies associated
with hyperuricaemia, gouty arthritis and renal failure-labelled as familial
juvenile hyperuricaemic nephropathy, medullary cystic disease type 2. In
the present study, we tried to find the significance of UMOD deficiency in
a small cohort of patients with gout.
Methods: A total of 54 patients with gouty arthritis regularly followed up at
rheumatology department were enrolled. One patients currently administered
with diuretics because of heart failure were excluded. Their demographic
data, results of laboratory tests including renal function, uric acid and urine
uromodulin/creatinine (CR) ratio were reviewed and recorded.
Results: Their mean age was 51.6 years old, and uric acid was 7.9, and
renal function 1.6 mg/dl. Among 53 patients, 10 patients (19%) were
found to have UMOD deficiency (defined as urinary UMOD/CR <1.0).
The subgroup with UMOD deficiency was found to have higher serum CR
level compared with the subgroup having normal urinary UMOD (2.4±1.1
mg/dL VS 1.5±0.57 mg/dL, p=0.027). By defining serum Cr greater than
1.4 mg/dL as renal failure, we found that patients with UMOD deficiency
had much higher prevalence of renal failure (90% VS 47%, p=0.015).
The relationaship between UMOD/CR ratio and serum creatinine level show
as following (Coefficients R: -0.411, Significant P=0.003<0.05).

Figure 1

Figure 2

There was no association between UMOD/CR ratio and uric acid level, and
no significant relationship between renal function and uric acid was noted.
Conclusions: Gouty patients with UMOD deficiency was associated with
decreased renal function. Further study is indicated to explore the underlying
mechanism responsible for probable kidney injury.

Sa109 THE NEW OXFORD CLASSIFICATION OF IgA
NEPHROPATHY – CLINICOPATHOLOGICAL
CORRELATIONS

Malgorzata Mizerska-Wasiak 1, Maria Roszkowska-Blaim 1,
Jadwiga Maldyk 2. 1Department of Pediatric and Nephrology, Medical
University of Warsaw, Warsaw, Poland; 2Department of Pathology, Medical
University of Warsaw, Warszaw, Poland

Introduction and Aims: IgA nephropathy (IgAN) and Henoch-Schönlein
nephritis (HSN) are currently viewed as various clinical manifestations of
the same entity.
The Oxford classification provides a histopathological grading system for
prediction of renal prognosis of IgAN independent of the clinical symptoms.
Many authors have suggested that the progression of renal dysfunction
results mostly from proteinuria and tubulointerstitial fibrosis that may be
related to the accumulation of extracellular matrix proteins such as type IV
collagen (Col IV).
The aim of the study was to assess usefulness of Oxford classification in
evaluation efficacy of azathioprine and steroids therapy in children with
IgAN and HSN.
Methods: The study population consisted of 11 children aged 9.49±3.2
years (2 – IgAN, 9 – HSN. At the onset of illness 5 had nephrotic
synrome/nephrotic proteinuria, 6 had nephritic proteinuria. All patients were
treated with azathioprine with prednison 12-24 months. In all renal biopsy
were performed before and after treatment which scored retrospectively
by pathologist according to Oxford classification. In Oxford classification
we scored 4 main, prognostic criteria:(1) mesangial hypercellularity in <

or >50% of glomeruli (M0 or M1), (2) endocapillary hypercellularity –
present/absent (E1 or E0), (3) segmental sclerosis/adhesions – present/absent
(S1 or S0), (4) tubular atrophy/interstitial fibrosis – 0-25%, 26-50%,>50%
(T0 or T1 or T2).
Proteinuria (expressed in mg/kg/day) and Col IV levels in 24-hour urine
collection (in ng/mg creatinine) were determined before and after treatment.
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Mean values were calculated for proteinuria and Cl IV levels.The Mann-
Whitney and Wilcoxon tests were used to make comparision between values
befor and after treatment.
Results: Results of study are presented in tab.1.

Oxford classification and clinical symptoms before and after treatment children with
IgAN and HSN

Oxford classification

MEST M1 (b/a) E1 (b/a) S1 (b/a) T0 (b/a)

Patients (n=11) 11/5 (45%) 4/1 (25%) 11/4 (36%) 11/11

Clinical and biochemical symptoms

Proteinuria (mg/kg/day) Col IV (ng/mg creatinine)

before after before after

Patients (n=11) 68.52±69.29 8.0±2.82 30.72±23.7 30.2±47.5
p p<0.01 NS

b/a - before/after treatment, Col IV - colagen type IV.

After the treatment we observed histological regression of disease in all 11
patients: regression of mesangial hypercellularity in 6/11 (54.5%) patients,
endocapillary hypercellularity in 4/5 (80%) and regression of segmental
sclerosis/adhesions in 7/11 (63.6%) children.
None had progression of disease.
Proteinuria was absent in 9/11 (82%) patients after the treatment, in 2/11
proteinuria was decreased and Col IV level in urine was diminished (NS);
GFR was normal in all treated children.
Conclusions: The Oxford classification is a very useful for evaluation of
progression of IgA nephropathy and estimation of treatment.

Sa110 ESTIMATED RENAL FUNCTION FOR DRUG DOSE
ADJUSTMENT: COCKCROFT AND GAULT OR
ABBREVIATED MDRD EQUATION?

Carmen Caldararu, Grigore Dogaru, Mirela Gliga. Department of
Nephrology, University of Medicine and Pharmacy Targu Mures, Targu
Mures, Mures, Romania

Introduction and Aims: Equation for estimating glomerular filtration rate
offer a rapid method of assessing renal function in patients with or without
kidney disease. In routine clinical practice they are frequently used for drug
dosage adjustements, especially in the case of drugs with renal excretion
or with narrow therapeutic index. The Cockroft-Gault formula was most
commonly used for this purpose, as recommended both by standard texts
and drug providers, but recently, a more accurate formula was developed
in Modification of Diet in Renal Disease Study, this one being used for
staging chronic kidney disease. The aim of the study was to compare two
different equations for estimating glomerular filtration rate in a nephrology
department population in order to verify if they can be easily replaced for
drug dosing adjustements.
Methods: The study was realized using data recording on 309 patients
consecutively admitted in a Nephrology Department of in a one year period.
For all patients estimated glomerular filtration rate (eGFR) was assessed
with Cockcroft-Gault (CG) and the abbreviated version of Modification of
Diet in Renal Disease (MDRD) formula. Statistical analysis was performed
with t-Student’s test or Kruskal-Wallis one way ANOVA, as appropriate. A
p values less than 0,05 was considered to be significant.
Results: The mean age of studied subjects was 57±13,5 years. The study
involved 151 males and 158 females. The median eGFR was lower using
MDRD (32,7 ml/min, interquartile range 16,4 – 58,1 ml/min) compared
with CG formula (41,8 ml/min, interquartile range 22,1 – 67,8 ml/min), with
a statistically significant difference between methods (p<0.001). In males
the median eGFR was lower using MDRD (34,6 ml/min, interquartile range
16,2 – 53,5 ml/min) compared with CG formula (41,6 ml/min, interquartile
range 22,1 – 64,6 ml/min), with a statistically significant difference between
methods (p<0.05). Also, in females the median eGFR was lower using
MDRD (30,6 ml/min, interquartile range 15,9 – 58,7 ml/min) compared
with CG formula (40,5 ml/min, interquartile range 22,0 – 69,2 ml/min),
with a statistically significant difference between methods (p<0.05). No
statistically significant differences were demonstrated between two methods
of estimating glomerular filtration rate in younger or older subgroups

(patients under 30 years and patients over 70 years, both in males and
females)
Conclusions: Our results showed that eGFR calculated with CG and
abbreviated version of MDRD formulas significantly differed especially in
patients between 30 and 70 years. Efforts should be made to clarify whether
which one is appropriate for being used in drug dosing adjustements.

Sa111 DIFFERENT OUTCOMES OF ATHEROSCLEROTIC RENAL
ARTERY STENOSIS (ARAS) MANAGED WITH
REVASCULARIZATION: RESULTS FROM A
LONGITUDINAL STUDY

Antonio Mannarino, Giuseppe Spatoliatore, Gianmarco Caselli,
Gabriele Toti, Paola Becherelli. Nephrology Dialysis Unit, San Giovanni di
Dio Hospital, Firenze, Italy

Introduction and Aims: Recent outcome data fail to suppport broad
unselected application of ARAS revascularization.
Objective: to determine if the placement of renal artery stents in a cohort of
patients with chronic kidney disease (CKD) have a better renal outcome in
the subgroup of bilateral ARAS or ARAS of a solitary or prevalent kidney
rather than in the subgroup with unilateral ARAS. We defined as prevalent
the kidney supplying much or all function.
Methods: We recruited 30 subjets who underwent renal duplex scanning
between January 2003 and December 2008.
eGFR was monitored by abbreviated MDRD method in 30 patients (mean
age 73±6,5 years) with CKD stages 3 to 4 (average eGFR 33,4 mL/min) with
angiographic ARAS ≥ 70% identified with renal duplex scanning criteria,
who underwent renal stenting. We identified two stenosis subgroups:
subgroup 1 (unilateral), N=13 patients; subgroup 2 (bilateral 7, solitary
kidney 2, prevalent kidney 8), N=17 patients. Between the two subgroups
no significant differences were found for age, baseline eGFR, length of
follow up, intrarenal resistive index, ultrasound renal length and prevalence
of comorbid disease. Termination of follow up (mean 33±21 months) took
place with patients alive in CKD or until ESRD or death in CKD. Renal
function was assessed before and after renal stenting by means of change
of eGFR mL/min/month of follow up and it was expressed as negative or
positive change (�GFR).
Results: 37 transluminal stents were placed in 30 patients. Following artery
patency was achieved in all cases; 2 patients with intra stent restenosis
successful treated with balloon angioplasty were included in the study.
At latest follow up, mortality rate was 6,6% (2 patients) and ESRD incidence
was 23,3% (7 patients). �GFR improved (value > 0 and ≤ 0,8 mL/month)
in 13 patients (43%), stabilized (value ≤ 0 and ≥ -0,11 mL/month) in
7 patients (23%), worsened (value < -0,11 and ≥ -4,4 mL/month) in 10
patients (33%). Median value �GFR was positive and significantly greater
in the subgroup 2 compared with a negative value in the subgroup 1 (+ 0,02
vs – 0,16; p=0,02; Mann Withney test) [Figure1]. Subgroup 2 of stenosis
was predictor for positive response of renal revascularization (�GFR ≥ –
0,11 mL/month) with odds ratio of 4,4 (CI 95%: 1,03-28,5, p=0,04).

Conclusions: Renal stent placement in selected patients may slow the
progression of CKD. Expected benefit may be more likely in patients with
ARAS affecting the whole renal mass that is both kidneys, solitary or
prevalent kidney rather than unilateral ARAS.
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Sa112 THE CLINICAL AND IMAGING PRESENTATION OF ACUTE
“NON COMPLICATED” PYELONEPHRITIS: A PROFILE

Valentina Consiglio 1 , Maria Chiara Deagostini 1, Marilisa Biolcati 2,
Edoardo Basso 3, Daniela Rognone 3, Agostino Depascale 3, Giorgina
Barbara Piccoli 1. 1Scienze Mediche e Biologiche, University of Turin,
Orbassano, Regione Gonzole, Turin, Italy; 2Scienze Mediche e Biologiche,
University of Turin, Italy; 3Scienze Mediche e Biologiche, University of
Turin, Orbassano, Regione Gonzole, Turin, Italy

Introduction and Aims: Acute pyelonephritis is a severe infectious disease,
differently defined, according to imaging (demonstration of parenchyma
involvement) or clinical. The definition of “non complicated” univocally
refers to the absence of systemic or anatomic predisposing factors. The
interest in this disease is enhanced by the novel definitions of Chronic Kidney
Disease (CKD), underlining the importance of any persistent abnormality
of blood, urinary test or imaging data, including kidney scars.
Aim of the present prospective study was to define the clinical presentation
of acute pyelonephritis, defined according to imaging criteria (CT scan or
Nuclear Magnetic Imaging), in the same setting. The clinical pattern at
presentation was discussed with reference to the classic presenting tetrad
(fever, costovertebral pain, lower urinary tract symptoms, positive urinary
cultures); a correlation was sought between the main biochemical and
clinical data at presentation and the imaging pattern (single versus multiple
lesions; monlateral versus bilateral; abscessual versus “simple” lesions).
Methods: All consecutive patients hospitalised for acute “non complicated”
upper urinary tract infections-pyelonephtritis in our institution in the period
May 2005-December 2009 were considered. Clinical and biochemical data
were analysed at hospitalization. Diagnosis of parenchymal involvement
was performed by CT or by MR scan.
Results: There were 119 patients, all females, median age 32 years (15-72).
By definition, none had predisposing anatomical or systemic conditions.
Lesions were bilateral in 15 patients (12.6%), multiple in 95 (79.8%),
abscesses were present in 47 (39.49%). At hospitalization, fever was present
in 111 cases (93.275), median 39°C, pain in 105 (88.23%), signs of
lower urinary tract infection in 56 (47.05%). 50 patients (42.01%) had
taken antibiotics in the previous 3 days; 28 urinary cultures (23.52%)
and 15 hemocultures (12.6%) were positive. The complete tetrad (fever,
costovertebral pain, lower urinary tract symptoms, positive urinary cultures)
was present in 13 (11%) cases only. None of the presenting signs or
symptoms discriminated between small simple lesions and severe abscessual
or bilateral/multiple lesions. Even if patients with abscessual or multiple
lesions have higher PCR leveles (median 13.3 in abscesses vs other 10.6
mg/dL; multiple lesions 12.5 vs single 10.3 p: ns) and abscesses have a
higher frequency of complete presentations (19.6% vs 5.6%; p=0.03), the
overlap of data doesn’t allow discriminating among lesions.
Conclusions: The presentation of acute “non complicated” pyelonephritis is
protean, with high prevalence of incomplete and non typical presentations,
even in the presence of abscessual or multifocal involvement. Imaging data
are thus required for assessing the severity of the kidney involvement and
for therapeutic planning.

Sa113 EFFECT OF FUROSEMIDE ON LEFT VENTRICULAR MASS
IN NON-DIALYSIS CHRONIC KIDNEY DISEASE PATIENTS:
A RANDOMIZED CONTROLLED TRIAL

Pasquale Zamboli 1, Luca De Nicola 1, Roberto Minutolo 1 , Sara Mascia 1,
Giuseppe Conte 1, Vincenzo Bellizzi 2. 1Nephrology, Second University of
Naples, Italy; 2Nephrology, Landolfi Hospital, Solofra, Avellino, Italy

Introduction and Aims: In chronic kidney disease (CKD), loop diuretics
correct volume-dependent hypertension but their effect on left ventricular
mass index (LVMI) is unknown.
Methods: Forty hypertensive CKD patients (GFR 60-15 ml/min/1.73m2), all
treated with Renin-Angiotensin System (RAS) inhibitors, were randomized
to receive Furosemide or non-diuretic antihypertensive treatment (control
group). Office blood pressure (BP) <130/80 mmHg was pursued in both
groups. Primary endpoint was the reduction of LVMI after 52 weeks
of treatment. In order to minimize effects of BP on primary outcome,
antihypertensive therapy was titrated to achieve office BP<130/80 mmHg in
both groups. In the furosemide group, Furosemide was administered orally
with the initial dose being chosen on the basis of GFR and was then up-

titrated by 25 mg/day every two weeks in order to obtain either BP <130/80
mmHg or a body weight loss of 5% with respect to baseline. Similarly, in
the control group, BP goal was pursued first by up-titrating dose of current
antihypertensive drugs and, subsequently, by adding further non-diuretic
antihypertensive drugs. After randomization, visits were scheduled at 6, 13,
26, and 52 weeks, when physical exam, office blood pressure, body weight
and therapy were registered and blood samples and 24-hour urine samples
were collected. Echocardiography, ambulatory blood pressure monitoring
(ABPM) and bioimpedance analysis (BIA) were obtained at baseline and
week 52.
Results: According to study design, office systolic/diastolic BP similarly de-
clined in Furosemide group (from 161±14/80±10 mmHg to 139±14/74±8
mmHg) and in controls (from 159±16/81±10 mmHg to 137±16/75±10
mmHg). A similar pattern of changes was detected for ABPM. We detected
a greater reduction (P=0.013) of LVMI in patients receiving Furosemide
(-7.9, IQR from -15.8 to -1.4 g/h2.7) than in controls (0.0, IQR from -6.2
to +9.5 g/h2.7, P=0.013). The observed changes of LVMI at week-52 in
Furosemide group were due to a significant reduction of end-diastolic septal
wall thickness and posterior wall thickness. Conversely, these parameters re-
mained unchanged in controls. At week-52, the left atrial diameter remained
unchanged in furosemide group while it increased in controls. BIA-derived
extracellular water (ECW) significantly decreased in Furosemide-treated
patients (from 18.7±3.9 to 17.7±3.3 Liters) while remaining unchanged in
control group (from 19.5±2.2 to 19.6±1.9 Liters). A similar pattern was
detected for total body water. Absolute changes of LVMI correlated with
changes of ECW in furosemide-treated patients (r=0.458, P=0.042) but not
in controls. In Furosemide group, incidence of hyperkalemia and peripheral
edema was lower and no patient experienced side-effects requiring drug
withdrawal.
Conclusions: In hypertensive CKD patients treated with RAS inhibitors,
add-on furosemide efficaciously reduces LVMI independently from BP
changes likely because a better control of volume expansion. This approach
is safe and coupled with a better control serum potassium levels.

Sa114 IMPROVEMENT IN HEMATOLOGIC STATUS AND
SYMPTOMS IN CKD 3 & 4 PATIENTS USING FERINJECT®:
A GERMAN NON-INTERVENTIONAL STUDY

Roland M. Schaefer. Med. Poliklinik, Universitätsklinikum Münster,
Germany

Introduction and Aims: The increased need for iron in Chronic Kidney
Disease (CKD) patients requiring dialysis is well known and the gold
standard of treatment is i.v. iron. Although 60% of pre-dialysis CKD
patients are also anemic1, correction of iron deficit in these patients is
generally insufficient2. This non-interventional study (NIS) gives insight
into the current status of anemia treatment in 113 pre-dialysis patients
treated in 22 nephrology centers in Germany.
Methods: Subjects enrolled in this NIS were in CKD stage 3 or 4, had a
current Hb value < 11 g/dl, and had received care at the NIS center for
at least the prior 12 months. During the 12 week observational period all
patients received at least one infusion of i.v. ferric carboxymaltose (FCM,
Ferinject

®
) for treatment of anemia.

Results: Comparable numbers of female (48.6%) and male patients were
enrolled with a median age of 73 (range: 27-93) years. The primary causes of
CKD were Type II diabetes mellitus (42.5%), vascular nephropathy (37.2%)
and glomerulonephritis (9.7%). Other causes included interstitial nephritis,
Type I diabetes mellitus, polycystic kidney disease or other congenital
anomalies.
In the 6 months prior to inclusion 52.3% of patients had received antiane-
mic treatment; 22.1% using oral iron alone, 12.4% received oral iron +
erythropoietin (EPO), 12.4% i.v. iron sucrose (Venofer

®
) and 8% only EPO.

2 patients (1.8%) had been treated with i.v. iron + EPO.
During the NIS different doses of FCM were applied up to a maximum of
1000 mg per infusion. 30 patients received a median of 2 (range: 1-7) doses
of FCM < 200 mg during the observational period. 32 patients received
200-300 mg doses in median 3 (range: 1-9) times, 58 patients a median of 2
(range: 1-8) 400-500 mg doses and 15 patients received doses of 800-1000
mg FCM (median 1, range 1-2). 61.1% of subjects concomitantly received
EPO. Laboratory parameters important for monitoring anemia status were
collected at baseline and the FU visit 12 weeks later [Table 1].
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Table 1. Changes in lab parameters

Unit Baseline FU �

Mean Mean Mean

Hb g/dl 10.3 11.8 1.5
Ferritin μg/l 112.5 278.0 208.0
Transferrin saturation % 14 24 10
CRP mg/dl 1.9 1.4 –0.5

Of note, the change in Hb in patients treated only with FCM was the
same as in the group receiving concomitant EPO (both � 1.5 g/dl). The
following percentages of patients self-reported improvements in symptoms
between baseline and the FU visit: Fatigue 71.7%, dyspnoe 58.4%, lack of
concentration 55.8% and headache 23.0%. Here as well, patients receiving
concomitant EPO reported nearly identical rates of improvements. No
serious or unexpected AEs were reported.
Conclusions: Within this NIS i.v. infusions of FCM alone or in combination
with EPO effectively and safely treated signs and symptoms of anemia
in CKD 3 & 4 patients. Importantly, FCM alone showed comparable
effectiveness to the combination of FCM + EPO with respect to changes in
Hb and symptoms such as fatigue, dyspnoe and lack of concentration.
1NAT. CENTER FOR HEALTH STATS: 3rd Nat. Health & Nutr. Exam.
Survey, 1996, US Dept of Health & Human Services
2Valderrábano F et al. Pre-dialysis survey on anaemia management; Nephrol
Dial Transpl (2003) 18: 89-100
Disclosure: Dr Schaefer reports receiving lecture fees from Vifor Pharma
Germany.

Sa115 INFLUENCE OF TREATMENT WITH CONTINUOUS
ERYTHROPOIETIN RECEPTOR ACTIVATOR ON MARKERS
OF CARDIOVASCULAR RISK IN CHRONIC KIDNEY
DISEASE PATIENTS

Annalisa Noce 1, Olga Durante 1, Simone Manca di Villahermosa 1,
Massimo Taccone-Gallucci 1, Mariarita Dessì 2, Nicola Di Daniele 1,
Carmela Tozzo 1. 1Nephrology and Dialysis Unit, Tor Vergata University
Hospital, Rome, RM, Italy; 2Department of Laboratory Medicine, Tor
Vergata University Hospital, Rome, RM, Italy

Introduction and Aims: Renal anaemia is a multifactorial disorder related
either to erythropoietin deficiency and to iron deficiency, hyperparathy-
roidism, protein-energy malnutrition and chronic inflammation. Reduced
response to erythropoietin may be thus related also to inflammation and
malnutrition. Continuous erythropoietin receptor activator (C.E.R.A) may
provide correction of anaemia and stable maintenance of HB at extended
administration intervals in renal patients. Aim of our study was to detect
a possible direct effect of C.E.R.A. on markers of endothelial damage,
inflammation and malnutrition in chronic kidney disease (CKD) patients.
Methods: We investigated the effects of a six-month treatment with C.E.R.A.
on high-sensitivity c-reactive protein (HsCRP), alpha1-acid-glycoprotein,
homocysteine (Hcy), total, HDL and LDL-cholesterol, haemoglobin, al-
bumin, pre-albumin, fibrinogen, serum iron and ferritin dosed at baseline
(T0) and after three (T1) and six months (T2) in 21 male and 19 female
stage 3 and 4 CKD patients aged 64 to 82 years (mean 74,16±5,58), on
stable anaemia correction previously achieved with other erythropoietin
stimulating agents. Baseline Body Mass Index was also calculated. P<0.05
was considered significant.
Results: At 3 and 6 months we observed a significant reduction of ho-
mocysteine (T0 27,46±8,42, T1 25,09±8,12 and T2 23,52±8,09mcmol/L;
p=0,0011 T0 vs. T1 and 0,001 T0 vs. T2) and hsCRP (T0 10,28±12,99,
T1 6,48±7,99 and T2 4.07±4.47mg/dl; p<0,0001 T0 vs. T1 and T0 vs.
T2). At 6 months we observed also a significant decrease of fibrinogen (T0
413,83±114,30 and T2 354,50±97,48mg/dl, p=0,0066). All other markers
were not significantly modified after the 6-month administration of C.E.R.A.
In particular, plasma haemoglobin remained stable during the whole inves-
tigation period (T0 11.09±1.18, T1 11.19±1.23 and T2 11.03±1.05g/dl;
p=0.69 T0 vs. T1 and 0.52 T0 vs.T2).
Conclusions: Our results suggest that treatment with C.E.R.A. may in-
fluence some markers of inflammation and endothelial damage usually
related to cardiovascular risk in renal patients, with a mechanism that seems
unrelated to anaemia correction.

Sa116 PREDICTORS OF PROGRESSION OF CARDIOVASCULAR
CALCIFICATION IN PATIENTS ON HEMODIALYSIS

J. Floege 1, G. Chertow 2, G. Block 3, P. Urena Torres 4, W. Goodman 5,
N. Lopez 5, F. Petavy 5, B. Dehmel 5, P. Raggi 6. 1RWTH Univ, Aachen,
Germany; 2Stanford Univ, Sc of Med, Stanford, CA; 3Denver Neph, PC,
Denver, CO; 4Clinique du Landy, Saint Ouen, France; 5Amgen, Inc,
Thousand Oaks, CA; 6Emory Univ, Atlanta, GA

Introduction and Aims: In a previous multivariable analysis of baseline
characteristics in patients with secondary hyperparathyroidism (sHPT) from
ADVANCE (A Randomized Study to Evaluate the Effects of Cinacalcet Plus
Low Dose Vitamin D on Vascular Calcification in Subjects With Chronic
Kidney Disease Receiving Hemodialysis), the extent of baseline coronary
artery calcification (CAC) was associated with plasma PTH concentrations,
as well as male sex, older age, longer dialysis vintage, and diabetes mellitus.
Once established, CAC tends to progress rapidly; however, factors associated
with CAC progression have not been definitively established. We sought
to extend previous analyses of risk factors associated with CAC among
hemodialysis patients by identifying baseline demographic and biochemical
features associated with progression of CAC.
Methods: Adult hemodialysis patients (N=360) with sHPT and evidence
of CAC (Agatston scores ≥30) were randomized 1:1 to cinacalcet (30-180
mg/day) plus low-dose vitamin D (≤2 μg paricalcitol equivalent/dialysis
session) or to flexible vitamin D therapy. The evaluable efficacy set for
this analysis consisted of patients with a CAC score at baseline and
week 52 and no use of prohibited medications (cinacalcet n=115; flexible
vitamin D n=120). We used linear regression to evaluate the relationship
between percent change (primary endpoint) and absolute change (secondary
endpoint) in CAC score (from baseline to Week 52) with selected baseline
covariates [absolute and log2 transformed baseline total CAC, age (years),
dialysis vintage (years), PTH (pg/mL), Ca (mg/dL), P (mg/dL), Ca x P
(mg2/dL2) and coexistent diabetes] adjusted for treatment and baseline CAC
strata. The magnitude of change (estimate (SE)) and strength of association
(p-value) between change in CAC score and covariates were determined.
Results: Higher baseline serum P and Ca x P were significantly associated
with a greater percent change (p<0.001 and p<0.001, respectively) and
absolute change (p=0.018 and p=0.008, respectively) from baseline in CAC
score at 52 weeks. Longer dialysis vintage at baseline was associated with
a lower percent change (p=0.004) and absolute change (p=0.057) in CAC
score. Higher baseline total CAC score was significantly associated with a
lower percent change (p<0.001), but a greater absolute change (p<0.001),
in CAC score at 52 weeks.
Conclusions: Although, in the prior multivariate analyses, there were
significant associations among age, diabetes, baseline PTH, and extent
of baseline CAC, these baseline parameters were not associated with the
change in CAC in this univariate analysis. Additional analyses are needed
to determine the associations among treatment-induced changes in selected
parameters of mineral metabolism and CAC progression.
Disclosure: This study was funded by Amgen, Inc. The presenting author
has received speaker and consultant honoraria from Amgen, Genzyme, and
Shire and has received grant support from Amgen and Fresenius.

Sa117 CHRONIC CARDIORENAL SYNDROME. WHAT IS CAUSE
AND WHAT A CONSEQUENCE?

Alexander Shutov, Valery Serov. Department of Internal Medicine,
Ulyanovsk State University, Ulyanovsk, Russian Federation

Introduction and Aims: Kidney dysfunction is common in patients with
heart failure. The term cardiorenal syndrome (CRS) has been used in recent
years without a well-accepted definition. Recently C. Ronco et al. (2008)
propose classification of CRS: acute cardiorenal syndrome, type 1; chronic
cardiorenal syndrome, type 2; acute renocardiac syndrome, type 3; chronic
renocardiac syndrome, type 4; and secondary cardiorenal syndrome, type 5.
However, in clinical practice type 2 and type 4 cardiorenal syndromes in
some patients are difficult to differ. The aim of this study was to investigate
heart-kidney relationships in patients with chronic heart failure (CHF).
Methods: 136 patients (87 females, 49 males, mean age was 61±11
years) with combined heart-kidney dysfunction were studied. Patients had
symptomatic chronic heart failure (II-IV NYHA class) and chronic kidney
disease with eGFR<60 mL/min/1.73m2. 28 (21%) patients had arterial
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hypertension, 30 (22%) – coronary artery disease (CAD) and 78 (57%) had
CAD and arterial hypertension. 42 (31%) patients had diabetes mellitus
(DM). Estimated glomerular filtration rate (eGFR) was calculated by the
Modification of Diet in Renal Disease (MDRD) equation and chronic kidney
disease was defined according to NKF K/DOQI, Guidelines, 2002.
Results: 67 (49%) patients had II NYHA class, 46 (34%) – III NYHA
class and 23 (17%) – IV functional class of CHF. 101 (74%) patients had
preserved left ventricular systolic function (left ventricular ejection fraction
≥50%). eGFR (M±SD) was 48±9,0 (range, 23 to 59) mL/min/1.73m2.
According to above-stated classification 72 (53%) patients had type 2 of CRS
(chronic cardiorenal syndrome), 7 (5%) patients had type 4 of CRS (chronic
renocardiac syndrome). We were unable to establish chronological cause and
consequence of combined heart-kidney dysfunction in 57 (42%) patients,
including patients with diabetes mellitus. Leading clinical syndrome was
CHF. For this reason we propose to divide chronic cardiorenal syndrome
into two types: type 1 – leading clinical syndrome is CHF and cause and
consequence are clear – CHF leads to kidney dysfunction, and type 2 –
leading clinical syndrome is CHF but cause and consequence heart-kidney
dysfunction are not clear.
Conclusions: Cause and consequence combined cardiac and kidney dys-
function are impossible to define in some patients. For this reason necessary
to distinguish of chronic cardiorenal syndrome in which CHF leads to kidney
dysfunction, and chronic CRS in which cause and consequence combined
heart-kidney dysfunction are not clear. Cardiac and kidney dysfunction
often develops simultaneously in patients with systemic pathology (DM)
not dysfunction of one organ leads to dysfunction another and this is not the
cardiorenal syndrome.

Sa118 ORAL ADSORBENT AST-120 IMPROVES THE MEMBRANE
FRAGILITY OF UREMIC RED BLOOD CELL

Yukihiro Higashiyama, Kenji Bannai, Syunsuke Ito, Hideyuki Yamato,
Fuyuhiko Nishijima. Biomedical Research Laboratories, Kureha
Corporation, Tokyo, Japan

Introduction and Aims: Decrease of red blood cell (RBC) fragility is
known to be one of the causes of renal anemia and oxidants-induced
membrane lipid peroxidation is correlated with RBC fragility. AST-120
(Kremezin®), an oral adsorbent, delays deterioration in renal function by
reducing oxidative stresses and indoxyl sulfate (IS) accumulation in renal
tissues. The aim of this study was to examine whether AST-120 improves
RBC fragility and whether IS is involved in RBC fragility.
Methods: 4/5-nephrectomized rat model (Nx) was administrated with AST-
120 at a dose of 4 g/kg for 12 weeks. RBC fragility was assessed by
Parpart assay, which represents the membrane fragility in terms of osmotic
pressure. Lipid peroxidation of RBC ghost was measured by thiobarbituric
acid reactive substances (TBARS) assay. To examine the effect of IS, RBC
prepared from normal rat was treated with IS in vitro and measured the
fragility, lipid peroxidation, production of reactive oxygen species (ROS)
and activity of anti-oxidative enzymes. For detection of ROS, we used
fluorescence probe, CM- H2DCFDA.
Results: RBC of Nx group was more fragile than normal group (percent-
age of hemolytic RBC in osmotic condition, 63.9±3.7% vs 50.6±5.9%,
p<0.001). This event was evidently improved by AST-120 administra-
tion (63.9±3.7% vs 52.9±10.3%, p<0.05). Then, the level of membrane
lipid peroxidation was decreased by AST-120 (fold level to normal RBC,
1.23±0.11 vs 1.15±0.09, p<0.05). In vitro studies showed that IS increased
membrane fragility, lipid peroxidation and ROS production with dose and
time manners. IS-treated RBC showed decrease of glutathione reductase
(GR) activity (2.67±1.05 vs 0.72±0.69 mU/100ug protein, p<0.05), but not
superoxide dismutase activity (0.16±0.07 vs 0.09±0.06 U/100ug protein)
nor catalase activity (5.37±0.77 vs 5.59±1.34 nmol/min/100ug protein).
Conclusions: This study has shown that AST-120 improves CKD-induced
RBC fragility in rat model. IS induces ROS production, lipid peroxidation
and decrease of fragility in RBC. These effects may be associated with
decrease of GR activity. Reduction of IS by AST-120 may represent a novel
therapeutic approach to the improvement of renal anemia.

Sa119 URINARY NEUTROPHIL GELATINASE-ASSOCIATED
LIPOCALIN IN PATIENTS WITH LUPUS
NEPHRITIS–RELATION WITH ACTIVITY, CHRONICITY AND
TUBULOINTERSTITIAL INDICES

Gener Ismail 1, Elena Rusu 1, Diana Micu 1, Camelia Ionescu 1,
Mihaela Gherghiceanu 2, Eugen Mandache 2, Mihai Voiculescu 1.
1Nephrology, Fundeni Nephro-urology, Dialysis and Renal Transplant
Institute, Bucharest, Romania; 2Ultrastructural Renal Pathology, “Victor
Babes” National Institute, Bucharest, Romania

Introduction and Aims: Lupus nephritis is a real challenge in the man-
agement of SLE patients because of the difficulty in diagnosing its onset
and identifying relapses before serious renal damage has ensued. Cur-
rently available renal biomarkers are relatively insensitive and nonspecific
for diagnosing SLE nephritis. Previous research suggests that neutrophil
gelatinase-associated lipocalin (NGAL), produced in tubule cells in response
to injury, is a high-quality renal biomarker of acute kidney injury, while its
usefulness in SLE is unclear.
Methods: 27 consecutive patients (mean age 27, range 18–43) with SLE
having active renal disease were recruited, and they were required to undergo
kidney biopsy. We evaluated correlations of urinary NGAL levels with
histological activity index (AI), chronicity index (CI) and tubulointerstitial
activity index (TIAI).Urine samples were analyzed in a double blind fashion
by ELISA for NGAL expression.
Results: There were 5 patients with World Health Organization class III
nephritis, 14 patients with class IV nephritis and 8 patients with class V
nephritis. There was no correlation between the GFR and urinary NGAL
level (r = 0.082, p=0.8). The TIAI correlated with the AI at biopsy (r =
0.76, p=0.001), but not with CI scores. CI scores correlated with creatinine
clearence (r = 0.46, p<0.05). There was a significant correlation between
urinary NGAL level and AI (r = 0.52, p=0.05). There was a significant
correlation between urinary NGAL level and TIAI (r = 0.46, p<0.05). In
addition, the degree of tubulitis significantly correlated with urinary NGAL
level (r = – 0.665, p=0.004). By contrast, there was no correlation between
uNGAL and histological chronicity index (r = – 0.28, p=0.4).
Conclusions: An accurate, non-invasive method to repeatedly assess kidney
disease in lupus would be very helpful in managing these often challenging
patients. Our study indicates that urinary NGAL levels may be useful as a
novel biomarker in lupus nephritis.

Sa120 CONTROLLED LOW PROTEIN DIET AND ESSENTIAL
KETOAMINOACIDS IN CHRONIC RENAL DISEASE
TREATMENT

Oleg Kotenko, Irina Ostrovskaya. Moscow City Nephrology Center,
Hospital No. 52, Moscow, Russian Federation

Introduction and Aims: It is well-known that low protein diets slow down a
progression of chronic kidney disease (CKD). But protein intake restriction
requires sufficient quantity of high biological value proteins and adequate
food energy to get positive results and at the same time to avoid nutritional
complications. Aim of this study was to investigate effectiveness and safety
of controlled low protein diet in providing adequate energy intake.
Methods: Only pre-dialysis CKD patients who followed low protein diet
(LPD) were included to the study. Low protein diet prescribed protein intake
0,3-0,4 g/kg/day and sufficient food energy at least of 35-40 kcal/kg/day)
and all patients were treated by ketoanalogs of essential amino acids
(ketoaminoacids) in dose of 1 tabl/kg/day. 78 included patients at 3-5 stages
CKD in the age of 22 – 89 years old were observed during 18 months.
Clinical symptoms, blood pressure, Hb, proteinuria, kidney functions and
some biochemical parameters were evaluated at patients’ visits to out-patient
department. Their adherence to the LPD was controlled by food diaries
checking and/or dietary interviews. Supervising doctor analyzed LPD effect
together with patients obligatory and corrected their diet if it was necessary.
During the study 61 patients (Group 1) actively collaborated on LPD
checking whereas 17 patients (Group 2) didn’t keep their food diaries due
to personal reasons.
Results: At the beginning of study glomerular filtration rate (GFR) cal-
culated by MDRD formula was 8 – 41 ml/min in Group 1 (23,8±0,9
ml/min on average). GFR in Group 2 was 14-45 ml/in (20,9±3,6 ml/min
on average). After 18 months of observation GFR declined in Group 1
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by 1,3 ml/min/year on average whereas in Group 2 GRF declined by 3,1
ml/min/year (p<0,05). Serum phosphates level decreased significantly in
Group 1 of strictly controlled LPD – by 0,28 mmol/l/year (p<0,05). Patients
in Group 2 who didn’t control their diet demonstrated serum phosphates
rising tendency by 0,15 mmol/l/year. 6 patients of Group 2 were taken on
hemodialysis during 18 months of study while only 2 patients of Group 1
required replacement renal therapy.
Conclusions: Low protein diet results in slowing down CKD progression
and significantly reduces serum phosphates level. Sufficient food energy,
continuous treatment by essential ketoaminoacids, patients’ adherence, diet
regular controlling and consultations are necessary to achieve low protein
diet advantages.

Sa121 CHARACTERISTICS OF CHANGES IN GLOMERULAR
FILTRATION RATE OF KIDNEYS FROM WORKING IN
CONDITIONS OF CHRONIC INTOXICATION WITH
CHROMIUM

Mirzakarim Alchinbayev, Bagdat Sultanova, Inkar Mansurova. Urology and
Nephrology Department, Scientific Center of Urology, Almaty, Kazakhstan

Introduction and Aims: Chromium is one of the most advanced and
popular branches of ferrous metallurgy. In the results of the manufacturing
process, the environment gets a large number of chromium compounds.
Previous studies assumed that an industrial process and constant contact
with chromium, initially develops tubular dysfunction, and only after several
years (10-15 years) a violation of the filtration capacity of the kidneys is
endorsed.
Purpose of the study was to determine changes in glomerular filtration rate
at workers employed in the extraction of chromite ore and having regular
contact with chromium compounds.
Methods: We examined 1183 workers of Donskoy Ore Mining and
Processing Plant in Chromtau city of Aktobe region – the largest company
engaged in the extraction and enrichment of chromite ore. 364 of them had
a pathology of the urinary sediment of a different nature. To calculate GFR
by Cockcroft-Gault, there was determined blood creatinine. Interpretation
of the results was carried out on the mean values of GFR in different age
groups.
Results: The results of estimated GFR at the surveyed workers have shown
that the normal values of GFR were found in shoking minority of cases
– 15,6% – (57 workers). The average length of workers with a normal
level of GFR was 7,1±5,3 years. In most cases – 159 workers (43.7%)
there were identified the glomerular hyperfiltration. The workers average
length of service in this group was 12,2±7,3 years. At 148 (40,6%) workers
were defined the GFR decline of varying severity, and average seniority of
workers amounted to 16,3±8,5 years.
Thereby, the results showed that the majority of workers – 84.3% – have
different forms of deviations in the function of glomerular apparatus of
the kidney. This may indicate that, in conditions of exogenous intoxication
by heavy metals, occurrence of tubular and glomerular dysfunction is very
high.
Reduced filtration from 90 to 60 ml/min were detected in 129 studied
workers – 35,4%, the average length of their length was 15,4±8,4 years.
Timely identification of the progression of glomerular dysfunction would
significantly halt the further reduction of filtration.
Values of GFR from 30 to 60 ml/min, characterized by significant violations
of the filtration function of the nephron, were identified in 19 workers of
the main shops of chromite ore production, which amounted to 5,2%.
It should be noted that 12 workers out of 18, had laboratory findings of
chronic renal insufficiency, and the mean value of proteinuria in these
workers was 1,2±0,3 g/l, which was a sign of proteins glomerular origin in
the urine. This group of workers has been recommended to undergo hospital
treatment with a course of detoxification and transfer to a different type of
production, not associated with daily exposure to toxicants.
Conclusions: Thus, in conditions of exogenous stress chromium, violations
of glomerular filtration present at workers, even with minimal work
experience. Hyperfiltration, at first is adaptive in nature, but in conditions of
constant hyperperfusion, the risk of glomerular ischemia and nephrosclerosis
is potentially high.

Sa122 TOTAL BODY POTASSIUM (TBK) EVALUATION IN 70 CKD
PATIENTS. IT CORRELATION WITH ANTHROPOMETRICS
PARAMETERS, VISCERAL PROTEINS AND BODY
COMPOSITION

Guillermina Barril, Gloria Glez Lazaro, Secundino Cigarran, Paloma
Garcia Velasco, Carmen Sanchez Glez, Jose Antonio Schez Tomero.
Nephrology, H.U. Princesa, Madrid, Spain; Nephrology, H U Princesa,
Madrid, Spain; Nephrology, H. Da Costa, Burela, Lugo, Spain; Nephrology,
H U Princesa, Madrid, Spain; Nephrology, H U Princesa, Madrid, Spain

Introduction and Aims: The total Body K has been relationated with
muscle parameters and body composition. The aim of this study was
to study TBK value with vectorial bioimpedance in 70 CKD patients
analysing it correlation with anthropometric parameters, visceral proteins
and inflamation.
Methods: TBK is calculated with BIVA using the formula TBK = body cell
mass x 108,6. Normal values are considered higher than 2000.
We analyzed 70 patients, xage 71,01±13 years, 37 (52,9%) were males
included in our CKD unit.
We have determined Total Body Potassium by Vectotorial Bioimpedance
(BIVA), Visceral proteins: albumin and prealbumin, Antropometrics meas-
sures (Braquial circunference, Waist, Middle arm muscle circunference and
body composition by BIVA.
Results: All patients shows TBK higher than 2000; x TBK is higher in
males than females 2698±786 vs 2161±354 p0,001 (higher MAMC, weight
and lower ECBW).
±786 vs 2161±354 p0,001 (higher MAMC, weight and lower ECBW)

Parametres analyzed

Parameter Mean St Deviation Parameter Mean St Deviatiom

TBK 2449,48 675,49 % ECBW 49,34 6,54
Albumin 4,14 0,40 % BCM 46,10 8,10
Prealbumin 29,58 6,69 % TBW 54,72 6,81
CRP 1,06 3,14 BMI 25,57 4,29
ClCr 20,50 7,88 BCMI 7,95 1,91
MDRD 17,89 7,34 TSF 15,5 8,5
NPNA 1,1 0,4 MACM 26,88 3,52
% ICBW 50,65 6,54

We found sig. direct correlation TBK with: Weight 0,001, Phase angle, FFM,
TBW,ICBW, MM, BCMI, BMC, waist, 0,010, albumin 0,019, prealbumin
0,015, CrCl 0,06. We found sig. inverse correlation TBK with: MDRD 0,1,
ECBW 0,000, Na/K 0,029, FM 0,001, CRP 0,1,Rz 0,000.
Conclusions: 1. Measurement of TBK by BIVA has related with visceral
proteins, anthropometric muscle parameters and body composition in CKD
patients.
2. The well nourished patients could mantain normal TBK values indepen-
dently advanced CKD.

Sa123 RENAL ABNORMALITIES IN ANKYLOSING SPONDYLITIS

Samia Barbouch, Faiçal Hazgui, Khaoula Ben Abdelghani, Chokri
Ben Taarit, Rym Goucha, Hafedh Hedri, Fethi Ben Hamida, Hedi
Ben Maiz, Adel Kheder. Internal Medicine A, Charles Nicolle Hospital,
Tunis, Tunisia

Introduction and Aims: Renal abnormalities have been reported in Anky-
losing Spondylitis (AS) patients. Possible mechanisms include the effects of
nonsteroidal anti-inflammatory drugs, an increased incidence of glomeru-
lonephritis, particulary the ones associated with deposition of IgA-containing
immune complexes and the renal deposition of amyloid.
Methods: We retrospectively reviewed the medical record of 32 cases with
renal involvement among 212 cases of ankylosing spondylitis seen over a
29 years period who met the Amor criteria.
Results: Thirty-two of 212 patients (15,1%) presented one or more signs
of renal involvement: microscopic hematuria (22 patients), proteinuria (23
patients), nephrotic syndrome (11 patients), decreased renal function (24
patients).
Secondary renal amyloidosis (13 patients) and nephrolithiasis (8 patients)
were the most common cause of renal involvement in ankylosing spondylitis
followed by IgA nephropathy (4 patients).
17 patients evolved to the end stage renal disease within 30 average months.
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By comparing the 32 patients presenting a SPA and renal disease to 88 with
SPA and without nephropathy, we detected the predictive factors of occurred
of nephropathy: tobacco, intense inflammatory syndrome, sacroiléite stage
3 or 4 and presence of column bamboo.
Conclusions: The finding of a significant renal abnormality in 15% of
AS patients suggests that evidence of renal involvement should be actively
sought in this disease.

Sa124 THE POTENTIAL ROLE OF SERUM CYSTATIN C FOR
RENAL FUNCTION EVALUATION OF VERY OLD PATIENTS
WITH CHRONIC KIDNEY DISEASE

Yong Yang, Qingli Cheng. Department of Geriatric Nephrology, Chinese
PLA General Hospital, Beijing, China

Introduction and Aims: To evaluate the potential role of Serum Cystatin C
(Scys) for glomerular filtration rate (GFR) of very old patients with chronic
kidney disease (CKD).
Methods: 50 male CKD patients who were above 75 years old in our
hospital were selected for detecting GFR by nephrogram using 99mTc-
DTPA. Meanwhile, the concentrations of serum creatinine (Scr) and Scys
were tested. eGFR were calculated by the equations of Cockcroft-Gault
(CG), simplified Chinese Modification of Diet in Renal Disease (MDRD)
equations for Scr, and the equations of Hoek, Le Bricon for Scys respectively.
The results were analyzed statistically.
Results: All patients were diagnosed to CKD stage 3 to stage 5 according
to the results of GFR by nephrogram. The concentration of Scys was not
effected by age, weight and height (P>0.05), and the average concentration
of Scys had significant difference among stage 3, 4, and 5 of CKD
patients (P<0.05). For Scys and the equations of Hoek and Le Bricon,
their correlation coefficients to GFR were higher than those of Scr and the
equations of CG, chinese simplified MDRD in stage 5 CKD patients, but
lower in stage 3 and 4 CKD patients (P<0.05).
Conclusions: The evaluation accuracy of GFR using Scys were not
concordant in different stage of very old CKD patients. Whether Scys was
the better marker for evaluating GFR of very old CKD patients needed
future researching.

Sa125 COMPARISON OF CREATININE CLEARANCE ESTIMATES
IN SUBGROUPS BASED ON BODY MASS INDEX AND
ALBOUMIN

Chrisoula Pipili, Antigoni Kapetanaki, Petros Korfiatis,
Konstantinos Pantelias, Edmond Deda, Helen Tzanatos. Department of
Nephrology, Medical School, National and Kapodistrian University of
Athens, Aretaieion University Hospital, Athens, Greece

Introduction and Aims: Creatinine clearance (CrCl) is the most widely
used marker to calculate glomerular filtration rate (GFR) in renal diseases.
Due to inconveniences it presents, clinical guidelines recommend the use
of creatinine based equations to estimate GFR. However, the presence of
multiple equations states their inability for assessment and follow up of
kidney diseases.
Aim: To compare the routine use of 24-hour CrCl and GFR estimates,
calculated by formulas Cockcroft-Gault (CG) and Modification of Diet in
Renal Disease (MDRD) – abbreviated version, with different levels of renal
dysfunction in subgroups based on Body Mass Index BMI) and albumin
(Alb).
Methods: The study was conducted in the Research Laboratory of our
Clinic for 6 months. CrCl data and Alb were received from 279 non diabetic
patients, 172 men - 107 non pregnant women, age 54±23 years, with BMI
27±4, without imprecision and inconvenience of urine collection. GFR
through CrCl, CG and MDRD were calculated and normalized to 1.73 m2

body surface area. The patients were categorized based on BMI into 3
groups and based on alb (than 3 mg/dl) into 2 groups.
Results: In all groups the CrCl correlated statistically significantly with the
CG with p<0.001 and r=0.924, but not with MDRD (p<0.06). The average
values (estimated in ml/min/1.73 m2) and the average differences from CrCl
between groups were: α) depending on BMI: Normal (N=80): CG: 51.7±30
(1.13), MDRD: 49±26.4 (1.53); Overweight (N=145): CG: 47±27 (3.1),
MDRD: 48.3±30 (2); Obese (N=54): CG: 52.6±22 (9), MDRD: 53±22

(8.5), β) depending on alb: alb<3 (N=80): CG: 51.5±31 (0.15), MDRD:
55±30 (3.2) and alb>3 (N=196): CG: 51±30 (4.3), MDRD: 48±26 (5).
Conclusions: In the study population the CrCl correlated better with GFR
as estimated with CG and is was not influenced from BMI and alb.

Sa126 LEAN BODY MASS (LBM) ESTIMATION BY
UV-ABSORBANCE MEASUREMENTS IN THE SPENT
DIALYSATE

Ivo Fridolin 1 , Jana Jerotskaja 1, Kai Lauri 1, Fredrik Uhlin 2,
Merike Luman 3. 1Department of Biomedical Engineering, Tallinn
University of Technology, Tallinn, Estonia; 2Department of Nephrology,
University Hospital, Linköping, Sweden; 3Department of Dialysis and
Nephrology, North-Estonian Medical Centre, Tallinn, Estonia

Introduction and Aims: The delivered dialysis dose as Kt/V and nutrition
as nPNA of the haemodialysis (HD) patients are important to avoid poor
patient outcome. A creatinine (Cr) based parameter, Lean Body Mass
(LBM), is related to the preservation of muscle mass and protein nutritional
status. LBM predicts survival better than urea based Kt/V and nPNA, and
is more stable than nPNA, which is highly dependent on protein intake
and dialysis dose. To effectively implement LBM into clinical practice, an
instrument, capable of measuring LBM during dialysis would be favorable.
The aim of this study was to present a new method to estimate LBM
in haemodialysis patients by UV-absorbance measurements in the spent
dialysate in order to assess quickly and automatically the muscle mass and
protein nutritional status of the haemodialysis patients.
Methods: Ten uremic patients, three females and seven males, mean age
62.6±18.6 years, on chronic thrice-weekly haemodialysis were included
in the study. The blood and dialysate samples were analyzed by means
of Cr concentration at the chemical laboratory. Double-beam spectropho-
tometer (Shimatsu UV-2401 PC, Japan) was used for the determination
of UV-absorbance in the collected spent dialysate samples. The clinical
experimental set-up is shown in Figure 1.

Cr values in the blood can be estimated by knowing Cr concentration
in the spent dialysate. A good linear relationship between UV-absorbance
and dialysate Cr concentration at the wavelength range of 230 – 300
nm was used for generating a model to estimate Cr concentration in
the spent dialysate. The LBM using the blood samples (LBM_b), and
LBM utilising the Cr concentration values estimated by the UV-absorbance
(LBM_uv), were obtained according to the method described by Desmeules
et al, Nephrol Dial Transplant, 2004. Student’s t-test (two tailed) was
used to compare means for different methods. P < 0.05 was considered
significant.
Results: The mean ± SD of LBM_b estimated using the blood samples
was 38.6±8.77 kg (N = 27), and LBM_uv 37.9±8.06 kg (N = 27). The
mean value of LBM from blood samples were not statistically different from
the corresponding value estimated by UV-absorbance in the spent dialysate
(P = 0.516). There was a strong linear relationship between LBM_b and
LBM_uv (Figure 2).
Conclusions: The results show the possibility to estimate LBM using
UV-absorbance.
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Sa127 RELATIONSHIP OF SERUM LEVELS OF
METALLOPROTEINASES (MMP) CLINICAL OUTCOMES
AND BIOMARKERS OF ENDOTHELIAL DYSFUNCTION IN
PATIENTS WITH CHRONIC KIDNEY DISEASE (CKD)

Natalia Ramos 1, Natalia Ramos 1, Clara Carnicer 2, Clara Carnicer 2,
Alfons Segarra 1, Alfons Segarra 1, Pilar Chacon 2, Pilar Chacon 2,
Daniel Seron 1, Daniel Seron 1. 1Servicio de Nefrologia, Hospital Vall
Hebron, Barcelona, Spain; 2Servicio de Bioquimica, Hospital Vall Hebron,
Barcelona, Spain

Introduction and Aims: To analyze the source of variation of serum levels
of metalloproteinases (MMP), to identify their clinical correlates and the
potential relationship between MMP and biomarkers of endothelial-cell
dysfunction in patients with chronic kidney disease (CKD).
Methods: 98 patients suffering from CKD associated with high blood
pressure (HBP), 63.3% male, 53% with a smoking history, mean age: 70
y (34-91). Prevalence of diabetes mellitus (DM) and hypercholesterolemia
(HC): 30% and 64% respectively. Demographics included age, gender, BMI,
smoking Biochemical variables included: GFR by endogenous clearance
creatinine and MDRD-4, glucose, HbA1C, HOMA, Hb, ferritin, transferrin
saturation, proteinuria, total proteins, albumin, cholesterol, cHDL, cLDL,
TGs, Lp(a), P, Ca2+, PTH, vitD3 1,25, homocysteine, retinol, tocopherol,
MDA, ceruloplasmin, PCR, E-selectin, MCP-1, V-CAM, IL-6, MMP-1,
MMP-2, MMP-3, MMP-8, MMP-9, MMP-10, MMP-13, TIMP-1, TIMP-2.
The relationship among variables was done by Person’s correlation test
for quantitative variables and Chi Squared test or Fisher’s exact test for
categorical variables.
Results: Two different groups of MMPs were identified. The first group
(MMP2, MMP8 and MMP9), strongly correlated with LVMI and mineral
bone metabolism (PTH and Ca2+). The second group (MMP10 and MMP13)
was associated with levels of glucose, BMI and the presence of DM.
The MMP8 was associated with the presence of ischemic cardiopathy
(p=0.022). MMP3 (p=0. 014) and the MMP1 (p=0.024) were associated
with the presence of peripheral artery disease. All MMPS correlated with
levels of MMP inhibitors (TIMP1 and TIMP2) and levels of E-selectin and
V-CAM, with the exception of the MMP10. MMP3 was the only MMPS
that correlated with renal function. In multiple regression analysis, smoking
(p 0.019), proteinuria (p 0,003), PCR-us (p 0.002), phosphorus (P 0.003),
homocysteine (p 0.027) and IL-6 (p 0.002). were identified as independent
predictors of MMP3 serum levels (R2: 0,67)
Conclusions: Our data suggest that serum levels of MMPs are associated
with different risk profiles and cardiovascular outcomes in patients with

chronic renal failure cardiovascular and provide both guides and rational
basis for further studies designed to elucidate their specific role.

Sa128 IN VITRO BLEEDING TIME COULD NOT REVEAL UREMIC
THROMBOPATHY AND EFFECT OF DIALYSIS; SINGLE
CENTRE LABORATORY RESULTS

Yasemin Usul Soyoral 1, Cengiz Demir 2, Huseyin Begenik 1,
Ramazan Esen 2, Mehmet Emin Kucukoglu 3 , Mehmet Naci Aldemir 3,
Davut Demirkiran 3, Reha Erkoc 1. 1Nephrology, Yuzuncu Yil University
Medical School, Van, Turkey; 2Hematology, Yuzuncu Yil University Medical
School, Van, Turkey; 3Internal Medicine, Yuzuncu Yil University Medical
School, Van, Turkey

Introduction and Aims: Uremic trhrombopathy is a well known phe-
nomenon and its detection is very important especially before surgical
interventions in predialysis patients. In this study we aimed to determine the
effect of heavy uremic state and dialysis on in vitro bleeding time measured
as platelet function analyzer (PFA) and collagen/ADP (CADP).
Methods: Twenty nine (13 man; mean age 54,7±20,7; 16 women; mean
age 65,9±12,4) concomitant patients (mean age; 59.7±18.1) admitted
to Yuzuncu Yil University Hospital emergency room and nephrology
policlinics with heavy uremic state i.e. uremic pericarditis, pulmonary
edema, hyperkalemia, etc. and taken to emergent hemodialysis were included
in the study. All these patients were dialyzed first by using 1 m2 polysulphone
membrane for three hours and the second by using 1,6 m2 polysulphone
membrane four hours next day with bicarbonate dialysate. No heparin was
used in first dialysis and unfractioned 5000 U heparin at the second dialysis.
Patients with known hemorrhagic diathesis, splenectomy history, aspirin or
Non-steroidal anti-inflammatory drugs (NSAID) use within last 10 days
were excluded from the study. Standard bleeding time was measured before
hemodialysis and after the second dialysis. Also some other parameters
were measured concomitantly with PFA-100. Paired samples t test and
Pearson correlation analysis were used for statistical comparisons. Data
were expressed as mean standard deviation; p<0.05 was used as cut point.
Results: Data were seen in Table 1.

Some parameters before first hemodialysis and after the second one

Before dialysis After Dialysis p

CADP (second) 147±66,4 167±87,5 0,41
CEPI (second) 168,8±61 175,3±72,1 0,64
Standart bleeding time (minute) 10,7±6 6,1±5,2 0,000271
Creatinine (mg/dl) 7,7±2,9 4,6±1,9 <0,01
Urea (mg/dl) 204±68,2 97,1±48,3 <0,01
Albumin (g/dl) 3,2±0,6 3,3±0,6 0,36
pH 7,3±0,1 7,4±0,1 <0,01
Bicarbonate (mmol/L) 17±3,7 24±3,3 <0,01
Platelet (109/L) 268,3±115,5 249±106 0,06
Hemoglobine (g/dl) 9,4±2 9,6±1,9 0,66

Skin bleeding time was significantly shortened to normal level after dialysis
as expected but in vitro bleeding time was not changed. No correlation was
observed between PFA and any other measured parameters.
Conclusions: In vitro bleeding time as measured by collagen/epinephrine
(CEPI) and CADP in our facility does not reflect the uremic bleeding risk
and dialysis have no effect on these tests.

Sa129 ESTIMATED GLOMERULAR FILTRATION RATE
CALCULATED WITH CHRONIC KIDNEY DISEASE
EPIDEMIOLOGY COLLABORATION (CKD-EPI) EQUATION
THAN MDRD IS MORE ACCURATE TO MEASURE RENAL
FUNCTION

Tiziano Lusenti 1, Roberto Rustichelli 1 , Mattia Corradini 1,
Sonia Pasquali 1, Lucia Belloni 2, Antonella Parisoli 2. 1O.U. of Nephrology
and Dialysis, S. Maria Nuova Hospital, Reggio Emilia, Italy; 2Laboratory
of Clinical Biochemistry and Endocrinology, S. Maria Nuova Hospital,
Reggio Emilia, Italy

Introduction and Aims: Many recent studies has been performed for
measure with different equations the estimated glomerular filtration rate
(eGFR) in patients with chronic kidney disease (CKD). Is it still controversial
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the the use of mathematical method for estimate GFR in patients with CKD.
The aim of our study was the evaluate the concordance of CKD-EPI and
MDRD equation in a large population of an Italian non regional hospital.
Methods: We performed a cross-sectional evaluation of 62,820 adult
patients, 27,348 M and 35,472 F, of mean age of 50.2 years (range 18-
70 yrs), who were admitted to Clinical Biochemistry and Endocrinology
Laboratory of S. Maria Nuova Hospital in 2008-2009. We included in data
base all patients admitted to the laboratory without regard to hospitalization
or discharge diagnosis. We excluded patients with age <18 years and those
of non Caucasian race. We compared new equations to the MDRD study
equation given by: estimated GFR= 186.3 × (standardized Scr-1.154) ×
(age-0.203) × 0.742 [if female], where GFR is expressed as mL/min/1.73m2

of body surface area and Scr is expressed in mg/dL. CKD-EPI equation
was [a (race and sex dependent)] × [(Scr/b (sex dependent)c (sex, Scr dependent)]
× [(0.993)age]. GFR stages were defined as ≥90, 60-89, 30-59, 15-29, and
<15 mL/min/1.73m2.
Results: For eGFR ≥90, 60-89, 30-59, 15-29, and <15 mL/min/1.73m2

the number (%) of patients evaluated by MDRD and CKD-EPI equations
resulted respectively: 34,466 (54.9), 25,925 (41.3), 2,070 (3.3), 269 (0.4), 90
(0.1) and 38,926 (62.0), 21,383 (34.0), 2.129 (3.4), 273 (0.4), 109 (0.3). Of
62.0%, 34.0%, 3.4%, 0.4%, 0.3% of pts ≥90, 60-89, 30-59, 15-29, and <15
mL/min/1.73m2 evaluated CKD-EPI equation resulted respectively 53.8%
≥90 and 8.2% 60-69 by MDRD equation. Of the 34% of pts 60-89 by EPI
were 1.1%, 32.8%, and 0.2% were ≥90, 60-89, 30-59 by MDRD equation.
The number (%) of pts resulted not different in stage of eGFR 30-59, 15-29,
<15 mL/min/1.73m2 calculated by 2 equations.
Conclusions: These data suggest that CKD-EPI and MDRD equations give
similar results for CKD patients with eGFR <60 mL/min/1.73m2 while
CKD-EPI equation resulted more accurate in CKD patients with higher
eGFR values with stage I-II of CKD and more usefull to discriminate
between CKD patients those for early referral to nephrologist.

Sa130 EFFECTS OF N-ACETHYLCYSTEIN IN PATIENTS WITH
CORONARY HEART DISEASE AFTER PERCUTANEUS
CORONARY INTERVENTION

N. Bardachenko, O. Kuryata. Hospital Therapy #1, Dnepropetrovsk State
Medical Academy, Dnipropetrovsk, Ukraine; Hospital Therapy #1,
Dnepropetrovsk State Medical Academy, Dnipropetrovsk, Ukraine

Introduction and Aims: Contrast-induced nephropathy (CIN) is one of the
most serious complications on percutaneous coronary intervention (PCI).
However, there is little information on CIN in patients with coronary heart
disease.
The aim of this study was to assess the kidneys functional state in patients
with ischemic heart disease under the angiographic research of the coronary
arteries and the effectiveness of N-acethylcystein use for the kidneys
complications prophylaxis.
Methods: 96 patients (72 M, 24 F, mean age – 57,68±0,42 years) with
ischemic heart disease were enrolled. All patients were undergoing primary
PCI. 48 (50%) patients had prophylactic infusions of N-acethylcystein
before the PCI (study group), while 48 (50%) (control group) – had no
infusions before PCI. Serum creatinine (SCr) levels were assessed at baseline
and 2-3 days after PCI. Glomerular filtration rate (GFR) was calculated by
Cockcroft-Gault formula.
Results: Patients in the study group had High SCr levels and low GFR at
baseline (mean levels 147,60±5,10 μmol/L and 65±2,19 ml/min respec-
tively), since High SCr levels and low GFR has been matched in patients
of the control group (mean levels 149,30±2,10 μmol/L and 62,50±1,19
ml/min respectively). After primary PCI, mean SCr levels have been in-
creased in the study group by 14,7% (p<0,01), GFR have been decreased –
by 13,78% (p<0,01); in control group – by 19,47% (p<0,01) and 17,76%
(p<0,01) respectively.
Conclusions: Use of N-acethylcystein may have a protective role for the
impairment of renal function in patients undergoing PCI.

Sa131 THE PREVALENCE AND PROGRESSION OF CKD IN DM 2
PATIENTS EXPERIENCE OF AN OUTPATIENT UNIT

Adalbert Schiller 1, Mircea Munteanu 2, Lavinia Ionutiu 3 , Oana Schiller 4,
Nicu Olariu 1. 1Dialysis, County Hospital, Timisoara, Romania; 2Diabetes
Care Centre, County Hospital, Timisoara, Romania; 3“Dr Citu” Policlinics,
Timisoara, Romania; 4Avitum Dialysis Center, Targu Jiu, Romania

Introduction and Aims: Diabetes mellitus (DM) and hypertension (HT)
are risk factors for chronic kidney disease (CKD) (initiating as well as
progression risk factors). In this paper we evaluate the prevalence and
progression of CKD in DM 2 patients in evidence of an outpatient unit.
Methods: 456 DM 2 patients, 276 female, 180 male, average age
63.25±9.67 years have been randomly assigned to this study. The patients
have been followed up for 48 months (clinically 4 times/year, biologically
2 times/year) concerning BP, glicaemia, HbA1c, total cholesterol, HDLc,
LDLc, triglyceride, proteinuria, serum creatinine, eGFR (MDRD4), EKG.
Anti diabetic, hypotensor and lipid lowering therapy were indicated by the
doctors of the outpatient unit without intervention from the study team. The
average first year data have been compared to the average last year data.
Pearson correlations have been performed also. SPSS 16 data processing
program was utilized.
Results: At inclusion the prevalence of HT was 72.58%, of hypercholes-
terolemia was 96.49%, of hypertrigliceridemia was 74.56% of the patients.
The average HbA1c at inclusion was 10.03±1.96%. For blood pressure
control ACE inhibitors have been used in 72.36% of the cases, beta blockers
(single or associated to other) in 12.28%, other in 14.25%. Lipid lowering
therapy was administered to 50.21% of the patients (statins to 30.70%).
At inclusion the prevalence of CKD was 42.98% of the patients (23.97%
stage I, 32.65% stage II, 35.71% stage III and 7.14% stage IV).
During the follow up time the prevalence of CKD increased significantly
to 55.26% (p=0.035). 38.46% of the CKD (-) patients developed CKD
(30% stage II, 59% stage III and 5% stage IV). In the CKD (+) patients
progression was registered also. 85.10% of stage I and 46.87% of stage II
patients progressed to higher stages of CKD. 17.14% of stage III patients
progressed or died and 21.42% of stage IV patients died or progressed to
dialysis. As a result of this progression, at the end of the follow up time, the
prevalence of stage III and IV CKD was significantly higher (p=0.0037).
Blood pressure control significantly diminished (p=0.049) and though
metabolic control was ameliorated (prevalence of hypercholesterolemia de-
creased to 77.63% p<0.0001, average HbA1c decreased to 9.01%±1.74%)
data remained far out of guidelines. Since proteinuria correlated with total
cholesterol, LDL and systolic BP one can attribute the progression of
CKD to inefficient blood pressure and metabolic control. Mortality was
significantly higher in patients with eGFR under 60 ml/min/1,73m2.
Conclusions: According to this experience, incident CKD and progression
of CKD to more severe stages in DM 2 patients, in a real life situation,
seems to be related mostly to poor metabolic and blood pressure control
due to lack of adherence to therapy guidelines and targets.

Sa132 EFFECT OF ANGIOTENSIN II RECEPTOR BLOCKER AND
PENTOXIFYLLINE ON THE EXPRESSION OF
DIMETHYLARGININE DIMETHYLAMINOHYDROLASE-1,
A KEY ENZYME FOR ASYMMETRIC DIMETHYLARGININE
METABOLISM

Sun-Hee Park, Hye-Myung Ryu, Eun-Joo Song, Ji-Young Choi,
Yong-Lim Kim. Division of Nephrology and Department of Internal
Medicine, Kyungpook National University Hospital, Daegu, Republic of
Korea

Introduction and Aims: Asymmetric dimethylarginine (ADMA) is associ-
ated with proteinuria and endothelial dysfunction in patients with chronic
kidney diseases. However, it is not known whether proteinuria itself affects
dimethylarginine dimethylaminohydrolases (DDAH) activity, a degradating
enzyme of ADMA, in renal tubules. We performed this study to evaluate
the effect of angiotenin II receptor blocker (ARBs) and/or pentoxifylline
treatment on DDAH-1 expression and its relation to oxidative stress and
inflammation using cultured rat kidney proximal tubular epithelial cells
(NRK52E).
Methods: DDAH-1 mRNA expression was determined by real time
PCR after albumin (150μM) treatment with ARBs (losartan, 50μM)
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and/or pentoxifylline (1mM). N-acetyl-β-D-glucosaminidase (NAG) was
assessed in cell supernatant by colorimetric assay. In addition, 8-hydroxy-
2’-deoxyguanosine (8-OHdG) and TNF-α were measured in cell supernatant
by ELISA.
Results: Albumin (0.1∼10mg/ml) increased NAG release from proximal
tubular cells by dose-dependent manner. Albumin (10mg/ml) increased 8-
OHdG and TNF-α releases, whereas losartan and pentoxifylline decreased
both in cell supernatant. Albumin decreased DDAH-1 mRNA expression
compared to control, which was reversed by either losartan or pentoxifylline
treatment. Combined treatment with losartan and pentoxifylline failed to
show additional increase of DDAH-1 mRNA expression.
Conclusions: ARBs or pentoxifylline might have a role as AMDA reducer
by direct increasing DDAH-1 expression. Its anti-oxidative and anti-
inflammatory effects are possibly related to it, but it needs to be clarified.

Sa133 THE EFFECT OF EXERCISE AND DIET THERAPY VERSUS
DIET THERAPY ALONE ON GFR IN THE OBESE CKD
PATIENT; A PROSPECTIVE STUDY

Kazuyuki Noguchi 1, Hirayasu Kai 1, Joichi Usui 1, Naoki Morito 1 ,
Chie Saito 1, Keigyou Yoh 1, Shuichi Tsuruoka 1, Hirofumi Zenpo 2,
Fumio Mizuno 2, Shinya Kuno 2, Kunihiro Yamagata 1. 1Department of
Nephrology, Graduate School of Comprehensive Human Sciences,
University of Tsukuba, Ibaraki, Japan; 2Department of Sports Medicine,
Graduate School of Comprehensive Human Sciences, University of
Tsukuba, Ibaraki, Japan

Introduction and Aims: The possible beneficial effect of regular exercise
training on the progression of CKD had been studied. However, the serum
creatinine level may be biased by skeletal muscle mass and diet, and
evaluation of renal function during regular exercise training was under the
controversy.
Methods: This is a prospective randomized study comparing diet alone
therapy (D) alone (n = 7) and diet + exercise therapy (E) group (n = 6) in
obese CKD patients. The patients were both 30 to 75 year-old and body mass
index (BMI) over 25 kg/m2. Before and after three months intervention, we
investigated their renal function and the changes in various parameters.
Results: Both groups showed body weight reduction, a slight improvement
in the average inulin-clearance, but the differences were not significant.
However, serum albumin and serum creatinine before and after the inter-
vention showed a significant decrease only in group D. Furthermore, eGFR
in group D was elevated significantly compared to E group.

Table 1

Group D Group E

before after change before after change

BW (kg) 80.87 77.21 -3.66 (-4.5%) 80.23 78.45 -1.78 (-2.2%)
Serum creatinine (mg/dL) 1.28 1.16 -0.12 (-9.4%) 1.34 1.27 -0.07 (-5.2%)
Inulin-clearance (mL/min) 80.1 82.4 3.63 (+5.4%) 67.4 71.1 2.22 (+2.8%)
eGFR (mL/min/1.73m2) 59.29 67.07 7.78 (+13%) 56.9 58.81 1.92 (+3.4%)
Cystatin C (mg/L) 0.93 0.91 -0.02 (-2.2%) 1.14 1.1 -0.04 (-3.5%)
Serum albumin (mg/dL) 4.02 3.81 -0.21 (-5.2%) 4.02 4.02 0 (0%)

Conclusions: Obese CKD patients who received exercise and diet therapy
maintained nutritional status. To evaluate renal function of these patients,
eGFR was not reflected their GFR precisely.

Sa134 CORONARY ARTERY CALCIFICATION SCORE (CAC
SCORE) IN PATIENTS WITH CHRONIC KIDNEY DISEASE
STAGE III AND IV

Maria Koukoulaki 1, Evangelos Papachristou 1, Christina Kalogeropoulou 2 ,
Maria Papathanasiou 3, Petros Zambakis 2, Katerina Bibi 1,
Dimitrios Alexopoulos 3, Dimitrios Goumenos 1. 1Internal Medicine –
Nephrology, Patras University Hospital, Patras, Achaia, Greece;
2Radiology, Patras University Hospital, Patras, Achaia, Greece;
3Cardiology, Patras University Hospital, Patras, Achaia, Greece

Introduction and Aims: The cardiovascular events are the main cause
of mortality in patients with chronic kidney disease. Pathophysiology of
coronary artery disease in CKD is multifactorial including except for

traditional risk factors (hypetension, hyperlipidemia, diabetes mellitus)
parameters related to uremia (hyperparathyroidism, chronic inflammation,
oxidative stress). Coronary artery calcification is a strong predictor of
cardiovascular disease progression and patient survival.
Methods: We conducted a prospective study measuring coronary artery
calcification score (CAC score) in patients with CKD stage III and IV and
in a group of controls who did not suffer from CKD using electron-beam
computed tomography. Demographic and laboratory data were collected
along with risk factors (smoking, hypertension, hyperlipidemia) while
MDRD equation was applied for renal function evaluation.
Results: The study included 36 patients (men/women 18/18, aged 61.1±13.5
years old) with CKD stage III or IV and 36 controls without CKD matched
for age, gender and risk factors (men/women 18/18, aged 58.1±5.8 years
old). Mean estimated glomerular filtration rate (eGFR) in CKD patients
and controls was 31.1±12.9 ml/min/1.73m2 and 84.2±9.3 ml/min/1.73m2

respectively.
Coronary artery calcification was present in 72.2% in the CKD group vs
61.1% in the control group. Median CAC score value in CKD patients
was 187 (range 1-1269) vs 50 (range 1-1680) in controls (p=0.339).
Multivariate analysis in patients with CKD showed that CAC score was
significantly higher in hypertensive patients (p=0.034). Further, it was
positively correlated with parathormone levels (Pearson correlation: 0.399,
p=0.043) while a negative correlation was demonstrated with eGFR (Pearson
Correlation: -0.411, p=0.037).
Conclusions: Coronary artery calcification (CAC score) in patients with
CKD stage III and IV is associated with severity of hyperparathyroidism,
reduced renal function and the presence of hypertension.

Sa135 COGNITIVE DISTUBANCES IN CHRONIC KIDNEY
DISEASE: CARDIOVASCULAR RISK FACTORS AND MOOD
DISORDERS AS UNDERESTIMATED CONFOUNDERS

Heike Bruck 1, Olga Todica 2, Michaela Volsek 1, Alexandra Schwanitz 2,
M. Dalis 2, N. Wolters 2, Dirk Hermann 2, Andreas Kribben 1. 1Department
of Nephrology, University of Duisburg-Essen, Essen, Germany;
2Department of Neurology, University of Duisburg-Essen, Essen, Germany

Introduction and Aims: The NTCVD-Consortium (BMBF/NGFN-
Transfer-Alliance: New Tools for the prevention of Cardiovascular Disease
in Chronic Kidney Disease) conducts preclinical and clinical studies to
investigate mechanisms why patients with chronic kidney disease (CKD)
develop cardiovascular diseases much earlier and at much higher frequency.
Cognitive and memory deficits are common findings in patients with chronic
kidney disease (CKD). Previous studies have shown that the most often
affected domains are verbal memory and cognitive flexibility. Most of these
studies compare patients with CKD or patients with end-stage renal disease
(ESRD) with healthy subjects. There is strong evidence for associations
between CKD and ESRD with cardiovascular risk factors and diseases. The
precise link between these risk factors, associated mood disturbances and
cognition remains vague.
Methods: 28 patients with CKD (eGFR <60ml/min/1.73m2, 61±13 years)
were prospectively compared with two separate control groups: with a
sample of 29 patients with cardiovascular diseases without CKD (eGFR
>60ml/min/1.73m2, 63±11 years) and with a sample of 10 healthy partici-
pants (49±5 years). All participants were assessed with a neuropsychological
test battery comprising tests for memory, information processing, cognitive
flexibility and visuospatial abilities. Depression and anxiety were assessed
with Hospital Anxiety and Depression Scale (German version).
Results: Our preliminary analysis in this ongoing study shows that CKD
patients had a significantly worse performance in tests for information
processing speed, cognitive flexibility and spatial working memory in
comparison with healthy participants. In contrast, there was no difference
in cognitive performance of CKD patients and patients with cardiovascular
disease and normal kidney function. Interestingly, we found a significant
negative relation between cardiovascular risk factors and performance in
neuropsychological tests. Patients with CKD also showed higher scores for
depression and anxiety; and the depression scores were negatively associated
with the spatial working memory perfomance.
Conclusions: Although impaired kidney function is associated with deficits
in specific cognitive domains, cardiovascular risk factors might influence
cognition in patients with CKD. In addition, depression is likely to represent
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a confounder for neuropsychological deficits at least in certain cognitive
domains.

Sa136 DIMETHYLARGININES AND INFLAMMATION MARKERS IN
HEMODIALYSIS PATIENTS

Tatjana Cvetkovic 1,2 , Vidojko Djordjevic 1, Radmila Pavlovic 3,
Dusica Pavlovic 2, Radmila Velickovic 1, Nikola Sladojevic 1,
Nikola Stefanovic 2. 1Clinic of Nephrology, Clinical Centre, Nis, Serbia;
2Institute of Biochemistry, Institute of Chemistry, Nis, Serbia; 3Institute of
Chemistry, Medical Faculty, Nis, Serbia

Introduction and Aims: Chronic inflammation is highly prevalent in
hemodialysis patients. In uremia, the inflammatory response is characterized
by a local reaction induced by pro-inflammatory cytokines that may be
followed by activation of the acute phase proteins, such as C-reactive
protein (CRP) and serum amyloid A (SAA). Asymmetric dimethyl/arginine
(ADMA), an endogenous inhibitor of nitric oxide synthase (NOS), is
formed by methylation of arginine residues in proteins and released after
proteolysis. The structural isomer of ADMA, symmetric dimethyl/arginine
(SDMA) is an excellent marker of glomerular filtration rate. ADMA is not
only a uremic toxin, but also a strong marker of endothelial dysfunction and
atherosclerosis and a stronger independent predictor of all-cause mortality
and cardiovascular outcome in patients with chronic renal failure than
some traditional risk factors. This study investigate the relationship between
plasma ADMA, SDMA, CRP and SAA.
Methods: A total of 83 patients on haemodialysis (HD) treatment were
enrolled in this study. The healthy control group (C) included 29 volunteers
from our medical staff.
Results: Our results suggest that HD patients have higher levels of all
parameters than healthy controls. The extremely high C-reactive protein
and SAA levels indicate an ongoing inflammatory state in dialysis patients.
Elevated plasma CRP levels were positively correlated with plasma urea
levels in HD patients. Analysis of ROC curves demonstrated that only
SAA have high sensitivity (86%) and specificity indicating this parameter
as inflammatory marker. A strong positive correlation between SDMA and
creatinine observed in our study suggests that SDMA might be of value
as a marker of renal function and confirms the previous reports. Elevated
plasma CRP levels were positively correlated with plasma urea levels in our
patients with CKD.
Conclusions: This finding suggests that uremia itself might be associated
with elevated inflammation which may contribute to the development and
progression of atherosclerosis. CRP and ADMA may be emerging as
important risk factors for atherosclerosis in dialysis patients.

Sa137 CORRELATION OF SERUM FETUIN-A LEVEL WITH
AORTIC VASCULAR CALCIFICATION IN END STAGE
RENAL DISEASE PATIENTS

Amit Mann, P. Soundrarajan, M. Ram Prabhakar. Nephrology, S R U,
Chennai, Tamil Nadu, India

Introduction and Aims: Vascular calcification is an important cause of mor-
bidity and decreased quality of life in chronic kidney disease patients.Fetuin-
A, is an important mediator in the pathogenesis of vascular calcification. In
patients with ESRD, fetuin-A circulating levels are significantly reduced,
and several studies have shown that a lower serum fetuin-A concentra-
tion is associated with increased all-cause and cardiovascular mortality
in dialysis patients. Fetuin-A can inhibit ectopic calcification by forming
fetuin–mineral complex, its role in uremia is an important addition to the
literature, given that renal failure is a critical factor contributing to vascular
calcification. We undertook this study to find out the serum levels of Fetuin
A in end stage renal disease patients in India and to find out the correlation
between serum Fetuin A levels and abdominal aortic calcification calculated
using Agatston calcium scoring system on a MSCT scan in end stage renal
disease patients.
Methods: In a cohort of 40 patients aged 56±11 years with end stage renal
disease the following parameters were studied: Serum Fetuin A, abdominal
aortic calcification (AAC) Agatston Score using multislice CT, calcium,
phosphate, albumin, serum Vitamin D3, intact parathyroid harmone, hsCRP,
duration of dialysis, comorbidites like diabetes and ischemic heart disease.

Results: The mean value of serum Fetuin A in our patients was
0.339±0.0981 gm/l. Serum Fetuin A values were higher in patients without
IHD, nondiabetics and who had less inflammation i.e hsCRP < 10. There
was no correlation between MSCT score and serum Fetuin A, but MSCT
calcium scores significantly correlated with age (r = 0.673, p=0.000), dura-
tion of dialysis (r = 0.373, p=0.018), hsCRP (r = 0.399, p=0.011). It was
also found that diabetics had higher calcium scores and similarly patient
with IHD had higher scores which were statistically significant. (p<0.05).
There was mild but statistically insignificant correlation of Fetuin-A with
Vitamin D3 (r = 0.337, p=0.034) and a moderate correlation with serum
albumin (r = 0.466, p=0.002).
Conclusions: In our study we could not establish a correlation between
serum Fetuin A and MSCT scores. We conclude that there are various factors
which influence the calcification in arteries of ESRD patients. The process of
vascular calcification in ESRD patients involves interplay of various factors
like etiology of ESRD (DM or non DM), secondary hyperparathyroidism,
calcium levels and hence calcium intake, phosphate binders, adequacy of
dialysis, duration of dialysis, Vitamin D deficiency, micro inflammation
of ESRD. Though the genetic predisposition to vascular calcification has
not been proven in any study but like the genetic variations seen in other
populations could happen Indian population and influence the outcomes of
vascular calcification. We need further larger studies on Indian population
taking into account the genetic variations in gene encoding Fetuin A, to
establish a correlation between serum Fetuin A and vascular calcification as
the process of vascular calcification is far complex than understood till now.

Sa138 THE EFFECTS OF ORAL IRON SUPPLEMENTATION ON
THE PROGRESSION OF ANEMIA AND RENAL
DYSFUNCTION IN PATIENTS WITH CHRONIC KIDNEY
DISEASE

Chun Soo Lim 1,2, Sun Moon Kim 1,2, Kwon Wook Joo 2, Yon Su Kim 2,
Suhnggwon Kim 2. 1Department of Internal Medicine, Seoul National
University Boramae Medical Center, Seoul, Republic of Korea;
2Department of Internal Medicine, Seoul National University College of
Medicine, Seoul, Republic of Korea

Introduction and Aims: Although erythropoiesis-stimulating agents
(ESAs) are effective in treating renal anemia, many patients do not re-
ceive ESAs during the predialysis period. Iron has been orally administered
to chronic kidney disease (CKD) patients for many years; however, there
are limited data on the effect of oral iron in predialysis patients. Here,
we evaluate the effects of oral iron therapy on treating anemia and the
progression of renal disease in CKD patients.
Methods: Anemic predialysis CKD patients [hemoglobin (Hb) < 12.0
g/dl] not receiving ESAs were enrolled in this retrospective study. The
participants were classified into two groups: oral iron group and control
group. We evaluated whether changes occurred in anemic and renal function
parameters over 12 months.
Results: Eighty-three participants were included in the final analyses (38
in the iron group and 45 in the control group). In the iron group no change
in the Hb level was observed during the 12-month follow-up, whereas a
significant decrease in the Hb level was observed for the control group, as
indicated by multivariable RMANCOVA analysis (P = 0.036). However, the
changes in renal function did not differ between the two groups (P = 0.797).
The most common adverse effect reported by participants receiving oral iron
therapy was constipation; however, none of the participants discontinued
therapy during the study.
Conclusions: Oral iron supplementation attenuates the progression of renal
anemia in predialysis CKD patients who are not receiving ESAs and does
not negatively impact renal function.
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Sa139 CYSTATIN C – A FAST AND RELIABLE BIOMARKER FOR
GLOMERULAR FILTRATION RATE IN CANCER PATIENTS

Gisela Schieren 1, Edwin Bölke 2, Gerald Steinbach 5, Wilfried Budach 2,
Christian Rump 1, Christina Antke 3, Guido Lammering 6, Derik Hermsen 4.
1Dept. of Nephrology, University Hospital of Düsseldorf, Düsseldorf,
Germany; 2Dept. of Radiation Therapy and Radiation Oncology, University
Hospital of Düsseldorf, Düsseldorf, Germany; 3Dept. of Nuclear Medicine,
University Hospital of Düsseldorf, Düsseldorf, Germany; 4Dept. of Clinical
Chemistry and Laboratory Diagnostics, University Hospital of Düsseldorf,
Düsseldorf, Germany; 5Dept. of Clinical Chemistry, University of Ulm,
Germany; 6Dept. of Radiation Therapy and Radiation Oncology, University
of Maastricht, Netherlands

Introduction and Aims: Determination of renal function is a prerequisite
for planning therapy in cancer patients. Limitations of creatinine as marker
for the glomerular filtration rate (GFR) led to the proposal of cystatin C
as a more accurate biomarker especially in mild renal insufficiency or in
patients with low muscle mass. The search for a reliable marker and precise
formula to estimate GFR has led to several investigations in the past with
confusing results. These studies used different cystatin C based formula
for comparison with the creatinine based formula of Cockcroft-Gault or
MDRD. Moreover, not all investigations included a ’gold standard’ such as
inulin or (51)Cr-EDTA clearance. We compared the accuracy of cystatin
C- and creatinine-based equations with (51)Cr-EDTA clearance to estimate
GFR in head-and-neck cancer (HNC) patients receiving platinum based
chemotherapy.
Methods: The study population consisted of 50 HNC patients (GFR range
37-105 mL/min/1,73 m2), complemented by 19 patients with known renal
insufficiency (GFR range 10-60 mL/min/1,73 m2). Intra-Class-Correlation-
coefficients were calculated between the reference method (51)Cr-EDTA
clearance and estimated GFR by creatinine clearance and equations based
on creatinine (Cockroft-Gault, Modified-Diet-in-Renal-Disease, Wright) or
cystatin C (Larsson, Dade-Behring, Hoek). Additionally, sensitivity and
specificity to discriminate GFR ≤ 60 mL/min/1.73 m2 were evaluated by
receiver-operating-characteristic-curve (ROC).
Results: The highest correlation coefficients were found for the cystatin C-
based estimates in comparison with creatinine-based estimates or creatinine
clearance, even though Bland-Altman plots revealed GFR overestimation
for all equations tested. The cystatin C-based Hoek formula exhibited the
highest overall precision and accuracy. As GFR of > 60 mL/min/1.73
m2 was assumed as cut-off for chemotherapy, ROC analyses revealed the
highest AUC for the creatinine-based Wright formula, closely followed by
Modified-Diet-in-Renal-Disease formula and cystatin C-based equations of
Larsson, Dade-Behring and Hoek.
Conclusions: Our data promote the use of the cystatin C-based formula of
Hoek, Larsson and Dade-Behring as a good estimate of the GFR, which is
overall more accurate and precise than the MDRD or the Cockcroft-Gault
formula, especially in populations that do not match the group the MDRD2-
Formula is validated for. Thus we propose cystatin C as the preferred
endogenous parameter for GFR estimation in tumor patients.
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Sa140 PROINFLAMMATORY MONOCYTES IN OBESITY AND
CHRONIC KIDNEY DISEASE

Adam Zawada, Kyrill Rogacev, Esther Herath, Anja Weihrauch,
Danilo Fliser, Gunnar Heine. Internal Medicine IV; Nephrology &
Hypertension, Saarland University Hospital, Homburg, Germany

Introduction and Aims: Obesity is an independent risk factor for the
development of atherosclerosis also in patients with chronic kidney disease
(CKD). Nonetheless, the underlying cellular mechanisms linking obesity
and atherosclerosis are still poorly understood. Counts of proinflammatory
CD16+ monocytes, which have been linked to atherogenesis, are increased in
obese subjects with normal renal function. We aimed to study the influence
of obesity and of adipose-derived cytokines (adipokines) on monocyte
heterogeneity in CKD patients.
Methods: We measured counts of CD14++CD16-, CD14++CD16+ and
CD14+CD16+ monocytes in 220 CKD stage 2-4 patients, and quantified

monocyte surface expression of chemokine receptors CCR5 and CX3CR1
as mean fluorescence intensity (MFI). Obesity was assessed using the
body-mass-index (BMI). Moreover, we analyzed the in-vitro effects of low-
molecular-weight (lmw) adiponectin, resistin and leptin (10-1000 ng/ml) on
monocyte heterogeneity in a whole-blood assay after 5h stimulation.
Results: In the total cohort, counts of proinflammatory CD14+CD16+

monocytes weakly correlated with BMI (R=0.138; p<0.05). This effect
was most pronounced in CKD 2-3 patients (R=0.185; p<0.01). More-
over, the expression of CX3CR1 on CD16+ (r=0.230; p<0.001) and
CCR5 on CD14++CD16+ (R=0.152; p<0.05) monocytes was significantly
up-regulated with higher BMI. Stimulation of whole-blood with lmw
adiponectin lead to a dose-dependent reduction of CD16+ monocytes (0
ng/ml: 14.1%; 50 ng/ml: 13.4%; 100 ng/ml: 12.2%; 1000 ng/ml: 10.6%),
while stimulation with resistin (0 ng/ml: 17.5%; 50 ng/ml: 17.6% 100 ng/ml:
18.7%; 1000 ng/ml: 17.5%) and leptin (0 ng/ml: 17.5%; 50 ng/ml: 18.5%;
100 ng/ml: 18.2%; 1000 ng/ml: 17.1%) did not affect CD16+ monocyte
counts.
Conclusions: We demonstrate that proinflammatory CD16+ monocytes are
asssociated with obesity in CKD patients and that adiponectin selectively de-
pletes CD16+ monocytes in vitro. Since it is well established that adiponectin
levels decline in obesity, we raise the hypothesis that decreasing adiponectin
levels in obesity may result in up-regulation of CD16+ monocytes, thus
promoting atherogenesis. This notion is further supported by increasing
expression of pro-atherosclerotic chemokine receptors on monocytes with
higher BMI.

Sa141 PREDICTING NEAR-TERM INCIDENCE OF CHRONIC
KIDNEY DISEASE IN HIV-INFECTED PATIENTS

Minoru Ando 1,3, Naoki Yanagisawa 2,3, Atsushi Ajisawa 2, Ken Tsuchiya 3,
Kosaku Nitta 3. 1Department of Nephrology, Tokyo Metropolitan
Komagome Hospital, Tokyo, Japan; 2Department of Infectious Diseases,
Tokyo Metropolitan Komagome Hospital, Tokyo, Japan; 3Department of
Nephrology, Tokyo Women’s Medical University, Tokyo, Japan

Introduction and Aims: As HIV-infected patients live longer while receiv-
ing HAART, chronic kidney disease (CKD) has emerged as a significant
cause of morbidity and mortality. HIV-infected patients often have several
concurrent risk factors for CKD, but there are no rules to quantify the
cumulative effect of multiple factors on CKD. We conducted a prospective
cohort study to develop a risk model to predict 1-year incidence of CKD in
the HIV-infected population.
Methods: There were 721 consecutive HIV-infected individuals enrolled
at our hospital. Of them, 623 subjects without prevalent CKD at baseline
completed a follow-up of 1 year. Of these, 25 subjects (4%) developed
incident CKD during the study period. CKD was defined as an estimated
glomerular filtration rate (eGFR) based on serum creatinine (Cr) of less
than 60 ml/min/1.73 m2. To derive a prediction model, demographic and
laboratory variables were divided into categories to facilitate risk estimation.
Categorical variables with a P value <0.25 in the univariate analysis were
incorporated into multivariate logistic regression analysis to determine
baseline categories associated with incident CKD. An integer risk score to
estimate new CKD was developed by rounding up the natural log of the odds
ratios for significant variables in the multivariate model. The discriminative
ability of the model was evaluated using area under the receiver operating
characteristic (AROC) curve. The within-study validity of the models was

Table 1. Integer scores for variables associated with incident CKD in HIV-infected
individuals

Items OR Log OR Assigned score

Age (years)
<50 – – 0
50-59 3.3 1.2 1
≥60 4.5 1.5 2

Anemia (Hb<14) 2.4 0.9 1
Hypertension (+) 3.6 1.3 1
Diabetes (+) 2.6 1.0 1
Dyslipidemia (TG>150) 2.8 1.1 1
CD4 count <400 2.3 0.8 1
Proteinuria (+) 2.7 1.0 1
eGFR <90 3.1 1.2 1
Tubular injury (NAG/Cr>10) 2.2 0.8 1
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assessed in 10 repeated random-sample subsets, which included 90% of the
participants.
Results: The risk model included 9 predictors such as age, CD4 cell
count, anemia, hypertension, diabetes, proteinuria, enzymuria (urinary
NAG/Cr ratio), eGFR, and triglycerides (Table 1). The model had good
discrimination power (Figure 1: AROC, 0.835; sensitivity, 85%; specificity,
72%; p<0.0001). A score of 4 or greater was chosen as a cutoff point for
screening, based on the diagnostic characteristics using ROC curve analysis.
The proportions of patients who progressed to incident CKD according to
total scores in the model is shown in Figure 2.

Conclusions: The prediction model may be useful for identifying individuals
with a high likelihood of CKD in the near future.

Sa142 ANGIOTENSIN CONVERTING ENZYME INHIBITORS,
ANGIOTENSIN RECEPTOR BLOCKERS AND COMBINED
THERAPY IN PATIENTS WITH MICRO- AND
MACROALBUMINURIA AND OTHER CARDIOVASCULAR
RISK FACTORS: A SYSTEMATIC REVIEW OF
RANDOMIZED CONTROLLED TRIALS

Ausilia Maione 1, Sankar D. Navaneethan 2,3, Giusi Graziano 1,
Ruth Mitchell 3, David Johnson 4, Johannes F.E. Mann 5, Peggy Gao 5,
Jonathan C. Craig 3,6 , Giovanni Tognoni 1, Vlado Perkovic 7,
Antonia Nicolucci 1, S. De Cosmo 8, Giovanni F.M. Strippoli 1,3,6,9 .
1Pharmacology & Clinical Epidemiology, Mario Negri Sud Consortium, S.
Maria Imbaro (Ch), Italy; 2Nephrology & Hypertension, Cleveland Clinic,
Glickman Urol. & Kidney Institute, Cleveland, OH, USA; 3Cochrane Renal
Group, Sydney, Australia; 4Medicine, University of Queensland at Princess
Alexandra Hospital, Brisbane, Australia; 5Population Health Research
Institute, McMaster University, Hamilton, Canada; 6School of Public
Health, University of Sydney, Australia; 7The George Institute for
International Health, University of Sydney, Australia; 8Unit of
Endocrinology, Scientific Institute Casa Sollievo della Sofferenza, San
Giovanni Rotondo, Italy; 9Medical Scientific Office, Diaverum, Lund,
Sweden

Introduction and Aims: A recent clinical trial showed harmful renal effects
with the combined use of angiotensin converting enzyme inhibitors (ACEI)
and angiotensin II receptor blockers (ARB) in people with diabetes or
vascular disease. We examined the benefits and harms of these agents in
people with albuminuria and one or more cardiovascular risk factors.
Methods: MEDLINE (August 2009), EMBASE, Cochrane trials registry
and contact with investigators were searched for trials comparing ACEI,
ARB or their combination with placebo or with one another in people with
albuminuria and one or more cardiovascular risk factor.
Results: Eighty-five trials (21,708 patients) were included. There was no
significant reduction in the risk of all-cause mortality or fatal cardiac-
cerebrovascular outcomes with ACEI vs. placebo, ARB vs. placebo, ACEI
vs. ARB or with combined therapy with ACEI+ARB vs. monotherapy.
There was a significant reduction in the risk of non-fatal cardiovascular
events with ACEI vs. placebo but not with ARB vs. placebo, ACEI vs. ARB
or with combined therapy with ACEI+ARB vs. monotherapy. Development
of end stage kidney disease and progression of microalbuminuria to
macroalbuminuria were reduced significantly with ACEI vs. placebo, and
ARB vs. placebo but not with combined therapy with ACEI+ARB vs.
monotherapy.
Conclusions: ACEI and ARB exert independent renal and non-fatal cardio-
vascular benefits while their effects on mortality and fatal cardiovascular

disease are uncertain. There is lack of evidence to support the use of
combination therapy. A comparative clinical trial with ACE, ARB and its
combination in people with albuminuria and a cardiovascular risk factor is
warranted.

Sa143 LATE PRESENTATION OF END STAGE RENAL
FAILURE PATIENTS FOR RENAL REPLACEMENT
THERAPY IS AVOIDABLE IN THE MINORITY

Udaya Udayaraj 1, Richard Haynes 2, Christopher Winearls 2. 1Richard
Bright Renal Unit, Southmead Hospital, Bristol, United Kingdom; 2Oxford
Renal Unit, Churchill Hospital, Oxford, United Kingdom

Introduction and Aims: Patients presenting late for renal replacement
therapy (RRT) include those with chronic kidney disease (CKD) referred
late to renal services (late referral); those with irreversible acute kidney
injury (AKI) and those with AKI on pre-existing CKD (acute on CRF).
The reported proportion of late presentation ranges from 20 – 50% with
no clear distinction made between these modes. Objective: to identify what
proportion of late presenters are true late referrals; to study time trends
in incidence of late referral before and after introduction of automated
reporting of glomerular filtration rate (eGFR) in primary care (April 2006)
and to explore the reasons for increased mortality reported amongst late
presenters.
Methods: Patients starting RRT in our centre (2003-2008) with no renal
recovery within 90 days were included (n= 894). Patients were divided in to
3 groups according to time to start of RRT from when first seen in renal unit:
< 90 days (late presenters); 90-364 days; >= 365 days. Late presenters were
classified into AKI, Acute on CRF, and late referrals. Late referrals were
considered ’avoidable’ if they had prior contact with primary/secondary
care, and ’unavoidable’ if their first presentation to primary care was with
end stage renal disease. Kaplan Meier and multivariable Cox regression was
used to examine mortality risk associated with late presentation adjusting for
demographics, co-morbidity at start of RRT, dialysis access and pre-emptive
transplantation.
Results: 218 (24.4%) presented < 90 days, 125 (13.9%) presented 90-364
days, 551 (61.7%) presented >=365 days before starting RRT. Patients
presenting < 90 days were older (p=0.02) and had more co-morbidity
(p=0.003) and were less likely to receive a pre-emptive transplant (p<0.001).
Of the total 894 patients, 67 (7.4%) were late referrals of whom 35 (3.9%)
were avoidable late referrals. The incidence of late referrals decreased
from 43 (9.2%) in 2003-2005 to 24 (5.5%) in 2006 – 2008, p=0.07. Late
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presentation was associated with increased mortality. In the unadjusted
model compared to >= 365 days, Hazard ratio (HR) for < 90 days was
2.36 (95%CI 1.85, 3.02) and for 90-364 days was 1.89 (95%CI 1.39,
2.56), p<0.001. These differences were attenuated but persisted in the fully
adjusted model: HR for < 90 days was1.57 (95%CI 1.14, 2.14) and for
90-364 days was 1.70 (95% CI 1.14, 2.36). 62% of the deaths amongst late
presenters were due to malignancy or withdrawal from RRT.
Conclusions: Late presentation is common but only a small proportion
of them are true late referrals. Population based screening for CKD is
unlikely to have a significant impact. We detected a trend for a decrease
in the proportion of later referrals following introduction of eGFR. Late
presentation is associated with increased mortality that is not fully explained
by demographics, co-morbidity at start of RRT or dialysis access. This may
be due to residual confounding from new co-morbidity acquired whilst
on RRT and frailty, and/or due to better cardiovascular risk management
amongst those presenting early to renal services

Sa144 GENDER EFFECT IN THE RELATION BETWEEN ANAEMIA
AND RENAL FUNCTION DECLINE. THE NEPHROTEST
STUDY

Lucile Mercadal 1, Marie Metzger 1, Cédric Gauci 2, Jean-Jacques Boffa 3,
Martin Flamant 5, Jean-Philippe Haymann 3, Alexandre Karras 4,
Bénédicte Stengel 1, Marc Froisart 2. 1Unité 10-18, INSERM, Villejuif;
2Physiology and Biophysics, Georges Pompidou European hospital;
3Nephrology, Tenon Hospital; 4Nephrology, Georges Pompidou European
hospital; 5Physiology, Bichat hospital, Assistance Publique Hôpitaux de
Paris, Paris, France

Introduction and Aims: Anaemia is a well-known early complication of
chronic kidney disease (CKD). Haemoglobin (Hb) level is lower in women
than men independent of CKD. We investigated the effect of gender on the
level and timing of anaemia in a large cohort of CKD patients.
Methods: The Nephrotest cohort is a prospective hospital-based cohort,
enrolling CKD patients stages 2 to 5, aged 18 years or older, neither
on dialysis nor having received a kidney transplant. Pregnant women are
excluded. Glomerular filtration rate was measured (mGFR) in all patients by
51Cr-EDTA renal clearance. We analyzed 1073 participants neither receiving
intravenous iron nor erythropoiesis stimulating agent.
Results: Prevalences of KDOQI-defined anemia (Hb <11 g/dL) were 6%
(4%) in women (men) with a mGFR of 45-60 mL/min/1.73m2, 26% (8%) in
those with a mGFR of 30-44 mL/min/1.73m2, and 43% (18%) for a mGFR
of 15-29 mL/min/1.73m2. In contrast, prevalences were similar between
gender (38%) for a mGFR lower than 15 mL/min/1.73m2. Mean Hb level
was lower in women than men and decreased with increasing CKD stages
in both genders (figure 1). Of note, Hb decreased faster with mGFR decline
in men than women (mGFR × gender interaction p value = 0.002). Mean
Hb levels and associations with mGFR were similar in women older and
younger than 55 years. In men, Hb level tended to decrease with age.
Nevertheless, age was poorly associated with mGFR in this patient cohort
and did not explain the interaction of gender and mGFR in their relation
with anaemia. In men, ferritin level was neither associated with mGFR

nor with Hb. In women, it significantly increased with decreasing mGFR
(p<0.01) and was inversely correlated with Hb, but this correlation was no
longer significant after adjusting for mGFR.
Conclusions: Anaemia occurs earlier in the course of CKD in women as
compared with men. Gender-specific pattern of anaemia with renal function
decline suggests different mechanisms to be investigated.
Disclosure: This abstract was possible thanks to a grant given by Roche.

Sa145 THE MORTALITY RISK OF LONGTERM FLUID LOAD IN HD
PATIENTS

Peter Wabel 1, Sebastian Wieskotten 1 , Ulrich Moissl 1, Paul Chamney 1,
Christiane Rode 2, Volker Wizemann 2. 1Fresenius Medical Care D GmbH;
2Georg Haas Dialyse Zentrum

Introduction and Aims: In a recent publication Wizemann analysed a
cohort of 256 patients with objective methods to assess the fluid overload
(bioimpedance spectroscopy) and found a Hazard Ratio of 2.1 (multivariate
Cox Model) in patients presenting fluid overload (relative to extracellular
water) FO/ECW>15% (Wizemann NDT 2009). The fluid load was only
assessed one time assuming that patients maintained this fluid load over the
3.5 year follow up period – a clear weakness of the study. In contrast this
manuscript presents a longitudinal analysis of a large patient cohort with
frequent assessments of fluid load and the relevant clinical parameters. The
fluid load was assessed at least every 6 months over a period of 6.5 years. The
hypothesis was that longterm fluid load is a very strong predictor of mortality.
Methods: We analysed 180 HD-patients over a follow-up period of 6.5
years. All clinical parameters were analysed in a longitudinal manner
over the complete observation period. Fluid overload (FO) was measured
objectively with bioimpedance spectroscopy (BCM-Body Composition
Monitor). Patients were defined as being fluid overloaded when presenting
FO>2.5 L. Additionally we compared the results to a recent publication
from Kalantar-Zadeh (Circulation 2009). He analysed the mortality risk
induced by the interdialytic weight gain (WG) in 34.000 HD patients over
a 2-year follow up and found a hazard ratio (HR) of 1.25 in patients with a
weight gain >2,5 L after adjusting with a multivariate Cox Model.
Results: Each patient received 15±10 assessments of fluid overload during
the observation period. 63 patients survived the 6.5 years follow up, 28 pa-
tients were censored due to transplantation or centre change, 88 patients died
in the phase of the 6.5 year follow up – presenting an overall annual mortal-
ity of 8.9%. Fluid overload (FO>2.5 L) was associated with a significantly
increased mortality risk (p<0.0001) in the Kaplan-Meyer analysis.

In the multivariate Cox analysis only age, diabetes and FO reached the
significance level. The hazard ratio (HR) linked to the long term fluid
overload was higher than the hazard ratio linked to diabetes (2.6 vs. 1.6)
As an additional result it could be demonstrated that the mortality risk of
longterm fluid overload is far higher than the risk induced by high weight
gains as presented by Kalantar-Zadeh.

Results from the multivariate Cox analysis

Variable Hazard Ratio Confidence Interval Significance

Age [1/year] 1.06 1.03-1.08 <0.001
Diabetes [y/n] 1.6 1.2-1.95 0.03
Fluid overload [<2,5 L/2,5 L] 2.6 2.2-3.3 0.002
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Conclusions: Longterm fluid load presents a very high mortality risk for
the HD patients. Frequent objective measures of fluid load are essential to
reduce the cardiovascular risk of HD patients.
Disclosure: Moissl, Wabel, Chamney, Wieskotten are employees of Frese-
nius Medical Care

Sa146 A SURVEY OF INAPPROPRIATE REFERRALS TO
NEPHROLOGY SERVICES BASED ON CKD GUIDELINES

Christine Gast, Kate Harris, Gopalakrishnan Venkat-Raman. Wessex Renal
and Transplant Unit, Queen Alexandra Hospital, Portsmouth, Hampshire,
United Kingdom

Introduction and Aims: Following the introduction of CKD guidelines
and routine reporting of estimated glomerular filtration rate (eGFR) by UK
laboratories in May 2006, a substantial increase in referrals to nephrology
services was observed. A considerable number of these were deemed
inappropriate, because the renal impairment was either non-progressive or
precipitated by renin angiotensin system (RAS) blockade. Written advice
was given to ensure appropriate continued management in primary care
with criteria for re-referral. The aim of the study was to evaluate the renal
outcome of inappropriate referrals to this Regional centre, and to identify
the contributory role of RAS blockade.
Methods: The electronic patient administration system was searched for all
rejected referrals from May 2006-October 2008. The relevant patients’ lab-
oratory results and clinical details were gathered, including demographics,
serum creatinine (SCr) and eGFR at referral, a year prior and a year later;
use of any RAS blocking medication, SCr values before and after stopping
this; the reason for rejection of referral and any subsequent re-referrals.
Results: 204 rejected referrals were identified, 77 M and 127 F with
an age range of 20-93, median age 72. eGFR ranged from 15 to >90
ml/min (median 43). By CKD classification, 6.4% were in stage 1; 20.1%
in stage 2; 51.5% in stage 3 and 22% in stage 4. Reasons for referral
were: renal impairment (68%), proteinuria/haematuria (13%), hypertension
(12%) and miscellaneous (7%). Reasons for rejection were: stability of
renal impairment (40%), impairment considered acceptable for age (21%)
or impairment attributed to RAS blockade (10%), isolated microscopic
haematuria (8%), minimal proteinuria (5%) or uncomplicated hypertension
(12%). The remaining 4% included patients better suited for palliative
treatment or urology.
At the time of referral, SCr values had already improved compared to a
year prior in 39% of patients, and deteriorated <20% in 48%. A year after
referral, SCr levels had improved in 61% and deteriorated <20% in 31%.
In the remaining 8%, contributing factors causing deterioration were left
ventricular failure and infection.
Only 20 of 204 (10%) of patients were re-referred, of whom 7 were seen,
investigated and discharged, 8 had progressive renal failure (4 diabetic, 4
other causes), 2 required treatment for renal anaemia, 2 developed acute on
chronic renal failure due to sepsis and 1 was in urinary retention.
RAS blockade was stopped in 2 of 19 patients (10%) under the age of 70
and 23 of 48 (48%) over 70. This improved SCr values significantly (>15%
in 65% of patients).
Conclusions: CKD guidelines and eGFR reporting have led to a large
number of patients with relatively stable CKD being referred to nephrology,
many being treated with RAS blockade. Inappropriate use of RAS blockade
is an important cause of reversible renal impairment. These findings suggest
that only a small proportion develop progression of CKD, and that the
current guidelines warrant revision.

Sa147 MALIGNANCY RISK IN PATIENTS TREATED FOR
ANCA-ASSOCIATED VASCULIDITIES

Caroline Heijl, Lorraine Harper, Oliver Flossmann, Isabelle Stücker,
David Scott, Richard Watts, Peter Höglund, Kerstin Westman, Alfred Mahr.
Nephrology, Lund, Sweden; Nephrology, Birmingham, United Kingdom;
Nephrology, Cambridge, United Kingdom; Epidemiology, Villejuif, France;
Rheumatology, Norwich, United Kingdom; Biostatistics, Lund, Sweden;
Nephrology, Malmö, Sweden; Internal Medicine, Paris, France

Introduction and Aims: Observations of standard immunosuppressive
treatment for the ANCA-associated vasculitides (AAV) Wegener’s granulo-

matosis (WG) and microscopic polyangiitis (MPA) heralding a significant
increase in malignancy risk remain an important concern. Previous studies
suggested that treatment for WG was associated with higher incidences
of bladder cancer, non-Hodgkin lymphoma (NHL), leukemia and/or non-
melanoma skin cancer (NMSC). This study assessed the malignancy risk in
patients treated for AAV in the framework of 4 EUVAS trials.
Methods: This evaluation was based on the 535 patients with newly-
diagnosed WG and MPA from 14 European countries (and Mexico) who
had been enrolled between 1995 and 2002 in the NORAM, CYCAZAREM,
CYCLOPS and MEPEX trials. Each of the 4 trials addressed different
AAV subsets and evaluated distinct severity-adapted treatment regimens.
Over the period 2004–2007, study participants followup events, including
information on malignancy occurrences, were updated by a cross-sectional
mailing survey. Age-, gender- and region-standardized incidence ratios (SIR)
were calculated by linkage to 5 European cancer registries. Cumulative
malignancy rate were computed using the Kaplan-Meier method.
Results: Followup data was obtained for 467 patients (87.3%). The overall
cohorts’ median time of observation was 5.16 years (SD 14.0) corresponding
to 2648 person-years. During this time 50 malignancies were diagnosed in
46 patients, including 14 NMSC, 4 bladder cancers, 1 NHL and 2 leukemias.
The cumulative 5-year malignancy rate was 8.6% (95% CI: 5.7–11.5). SIR
were: all-site malignancies, 1.48 (95% CI: 1.10–1.96); all-sites malignancies
excluding NMSC, 1.28 (95% CI: 0.89–1.77); bladder cancer, 2.26 (95%
CI: 0.62–5.78); NHL, 1.02 (95% CI: 0.03–5.69); and leukemia, 3.25 (95%
CI: 0.39–11.75). Subgroup SIR for all site-malignancy were 1.79 (95% CI:
1.23–2.53) for WG, 1.14 (95% CI: 0.67–1.80) for MPA, and 1.48 (95% CI:
1.08–1.97) for cyclophosphamide-treated patients.
Conclusions: Malignancy rates in patients with AAV treated with conven-
tional immunosuppressive therapy exceed that of the background population.
As compared to earlier findings, the smaller magnitude of malignancy risk
increase in this patient cohort might reflect a more parsimonious use of
cyclophosphamide in current treatment protocols.

Sa148 EPIDEMIOLOGY OF PREDIALYSIS STAGES OF CHRONIC
KIDNEY DISEASE

Olivera Stojceva-Taneva 1, Natasa Eftimovska 1, Gjulsen Selim 1,
Beti Zafirova 2, Biljana Gerasimovska-Kitanovska 1, Katica Zafirovska 1.
1University Clinic of Nephrology, University “Sts Cyril and Methodius”,
Skopje, Macedonia, The Former Yugoslav Republic of; 2Institute for
Epidemiology and Biostatistics, University “Sts Cyril and Methodius”,
Skopje, Macedonia, The Former Yugoslav Republic of

Introduction and Aims: The incidence and prevalence of ESRD are well
known, but the prevalence of CKD in the earlier stages in the country is
not known. A cross-sectional study was conducted in Aug/Sep 2006 aiming
to evaluate the prevalence of stages and risk and demographic factors
associated with CKD among patients aged 20 and older randomly and
consequently consulting their primary physician for any cause.
Methods: Fifty physicians participated the study and a total of 3019
patients were included, but 2637 were analyzed based on integrity data.
A questionnaire including demographic and medical history data was
filled in by the physician, and blood pressure, body weight and height,
serum creatinine, blood glucose were measured and urinalysis performed.
Glomerular filtration rate (eGFR) was estimated using the Cockroft and
Gault equation. Hypertension was defined as a systolic blood pressure more
than 140 and/or diastolic more than 90 mmHg, and diabetes was defined
as fasting blood glucose more than 7,1 mmol/l or having medical history
of or being treated for hypertension or diabetes, respectively. Statistical
analysis was performed using Student t-test to compare numerical data,
and Mantel-Haenszel Chi-square test to see the relationship between two
dichotomous variables. Multiple logistic regression analysis was used to
estimate the strongest predictors associated with lower GFR.
Results: The prevalence of CKD (adjusted for age and gender according to
the population census in the country in 2002, total population equal/above
the age of 20 – 1.429.642) was as follows: stage 1 – 3,57%, stage 2 – 2,89%,
stage 3 – 7,1%, stage 4 – 0,25%, stage 5 – 0,18%, or a total of 13,99%. Stage
1 and 2 prevalence were estimated on the basis of the qualitative presence
of proteins in the urine. The factors significantly associated with lower
eGFR (less than 60 ml/min/1.73 m2) were: age over 60, OR- 20,7 with
95% CI 14,6-29,4, p=0,0000; diabetes, OR-3,13 with 95%CI 2,28-4,28,
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p=0,0000; presence of proteins in the urine, OR -2,6 with 95% CI 1,76-3,86,
p=0,0000; presence of cardiovascular diseases, OR-6,93 with 95% CI 4,98-
9,66, p=0,0000; hypertension, OR-6,69 with 95% CI 4,83-9,26, p=0,0000;
anemia defined as hemoglobin less than 110 g/l, OR-1,867 with 95%CI
1,235-2,824, p=0,0026; female gender, OR 1,463 (95% CI 1,096-1,951,
p=0,0094); low educational level (primary versus all other levels) OR-3,63
with 95%CI 2,7-4,87, p=0,000. The place of living (urban/rural), body
mass index, ethnicity and smoking habits were not significantly associated
with lower eGFR. Multiple logistic regression analysis showed that only
older age, female gender, lower education and anemia were significantly
associated with lower eGFR.
Conclusions: The prevalence of CKD is high and similar to that in Western
countries. A screening study to evaluate the exact prevalence of CKD
stage 1 and 2 is needed based on the estimation of microalbuminuria or
albumin/creatinine ratio.

Sa149 A COST-UTILITY EVALUATION OF CINACALCET IN THE
TREATMENT OF SECONDARY HYPERPARATHYROIDISM
(SHPT): CONSISTENT RESULTS IN THREE EUROPEAN
COUNTRIES

Sergio Iannazzo 1, Lorenzo Pradelli 1, Silvia Chiroli 2 ,
Giuseppe Pontoriero 3, Mario Eandi 4. 1AdRes HE&OR, Torino, Italy;
2Amgen Europe GmbH, Zug, Switzerland; 3Divisione di Nefrologia e
Dialisi, Ospedale Alessandro Manzoni, Lecco, Italy; 4Università degli Studi
di Torino, Torino, Italy

Introduction and Aims: Imbalanced levels of parathyroid hormone (PTH),
serum calcium (Ca) and phosphorous (P) are associated with increased risk
of cardiovascular (CV) death and fracture in dialysis patients with secondary
hyperparathyroidism (SHPT). Cinacalcet can attenuate these imbalances and
may improve outcomes in such patients. Cinacalcet however, is more expen-
sive than standard care and this provides the scope for pharmacoeconomic
evaluation. We describe a cost-utility analysis of cinacalcet treatment in
SHPT in Italy, Spain and Portugal.
Methods: We developed a probabilistic patient-level Markov model to
simulate the effect of cinacalcet on individual Ca, P, and PTH levels, based
on the OPTIMA study, a European open-label 23-week study. Published
correlations between these levels, mortality and morbidity (CV events,
fractures, and parathyroidectomies) were incorporated as well as local cost
data for dialysis, drugs and events management. Simulation horizon was
patient lifetime; standard treatment (vitamin D sterols, phosphate binders)
and cinacalcet plus standard treatment were compared. The effectiveness
was measured as life expectancy (LE) and quality-adjusted life expectancy
(QALE). Health Utility Indexes derived from literature and took into account
dialysis, CV events and fractures.
Results: In the simulated cohort mean LE extension was more than 1.1
life-years (LY) and QALE increase was more than 0.8 quality-adjusted life
years (QALY), in each country.
The incremental cost-effectiveness ratio (ICER), which represents the
increase in cost for payers to obtain the unit benefit, was around� 23,000/LY
and � 30,000/QALY in all three countries.
Conclusions: Given the present state of evidence and the inherent limits of
the modelistic approach, cinacalcet treatment could be considered a cost-
effective treatment of SHPT. Results are consistent in all three considered
countries.
Disclosure: L. Pradelli and S. Iannazzo are employees and owners of
AdRes Srl, Torino, Italy, an independent health economics consulting and
research company. Amgen (Europe) GmbH, Zug, Switzerland supported the
development of the model through a service contract with AdRes. M. Eandi
and G. Pontoriero cooperated with AdRes in the development of the model

Abstract Sa149 – Table 1. Result of the simulation

Italy, mean (SD) Spain, mean (SD) Portugal, mean (SD)

Cinacalcet Standard Treatment Cinacalcet Standard Treatment Cinacalcet Standard Treatment

LE (LYs) 9.15 (6.33) 7.95 (5.9) 7.41 (5.8) 6.31 (5.27) 9.44 (6.48) 8.26 (6.07)
QALE (QALYs) 5.84 (5.04) 4.95 (4.54) 4.72 (4.52) 3.91 (3.96) 5.98 (5.18) 5.09 (4.7)
Costs not including dialysis (Euro) 51,756 (52,481) 23,595 (25,142) 43,264 (47,757) 19,387 (21,659) 52,819 (53,225) 24,888 (26,685)
Costs including dialysis (Euro) 294,273 (210,108) 234,273 (177,400) 199,537 (160,691) 152,615 (129,450) 263,667 (185,446) 209,380 (155,460)

LE = life expectancy; LYs = life years; QALE = quality adjusted life expectancy; QALYs = quality adjusted life years.

through a consulting agreement. S. Chiroli is employed by Amgen (Europe)
GmbH.

Sa150 AGE AND GENDER COMPARISONS BETWEEN PATIENTS
COMMENCING RRT AND 1,854 PATIENTS REACHING
STAGE 5 CKD AT 6 UK RENAL CENTRES

Daniel Ford 1, Dirk van Schalkwyk 1, David Ansell 1, Charles Tomson 1,
Yoav Ben-Shlomo 2, Damian Fogarty 3. 1UK Renal Registry, Bristol, United
Kingdom; 2University of Bristol, Bristol, United Kingdom; 3Queens
University, City Hospital, Belfast, United Kingdom

Introduction and Aims: The UK Renal Registry has previously shown
that the ratio of male to female patients starting renal replacement therapy
(RRT) is 1.6:1. Other studies (Stevens et al) have shown that this ratio
is reversed (1:1.85) for patients with an eGFR <30 ml/min/1.73m2. The
aim of this study was to compare the gender ratio of patients with chronic
kidney disease (CKD) stage 5 (not receiving RRT) with those commencing
RRT. This study also aimed to compare age differences between these two
cohorts.
Methods: All adult patients reaching CKD stage 5 (defined as two eGFR
results <15ml/min/1.73m2, more than 90 days apart with no intervening
eGFR results ≥15 and not having received RRT) during 2006 and 2007
at six UK renal centres were included in the study. Baseline clinical and
demographic data including: age, gender, ethnicity, primary renal disease
and socioeconomic deprivation were extracted direct from the centres’ IT
systems. These results were compared with UK Renal Registry data from
patients commencing RRT at the same 6 centres during 2007 and 2008.
Results: 1,854 adult patients reached CKD stage 5 according to the
above definition at six renal centres during 2006 and 2007. 1,970 patients
commenced RRT at the same 6 centres during 2007-8. The male to female
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ratio of patients reaching CKD stage 5 was 1.30:1. This was lower than the
ratio of patients starting RRT at the 6 centres in 2007-8 (1.60:1, p=0.001).
The population reaching CKD5 was older than the incident RRT population
(median age 69.8 vs. 64.7 years, p<0.0001). The number of patients starting
RRT was higher than that reaching CKD5 in each age band until the age
of 75 or over (figure 1). There was no significant difference in age of start
of RRT between centres (figure 2, p=0.52). However, the variance between
centres was higher for RRT patients (222.7) than for CKD5 patients (69.2)
suggesting that the age of patients reaching CKD stage 5 is more consistent
between centres than the age of those accepted on to RRT.
Conclusions: These results show that there is both a gender and an age
difference between patients reaching CKD stage 5 and those accepted on
to RRT. There are a number of possible explanations for these differences
including: differing rates of kidney function decline, starting RRT at
different levels of function, differing mortality rates, differing conservative
care policies and differing RRT acceptance policies and access. The reasons
for these differences need to be investigated further.

Sa151 FGF-23 IS ASSOCIATED WITH LEFT VENTRICULAR
DYSFUNCTION IN SUBJECTS WITH NORMAL RENAL
FUNCTION

Sarah Seiler 1, Bodo Cremers 2, Niko M. Rebling 1, Florian Hornof 1,
Charlotte Steimle 1, Jana Jeken 1, Sylvie Kersting 1, Bruno Scheller 2,
Michael Böhm 2, Danilo Fliser 1, Gunnar H. Heine 1. 1Internal Medicine IV-
Nephrology and Hypertension, Saarland University Hospital, Homburg,
Saarland, Germany; 2Internal Medicine III- Cardiology, Angiology and
Intensive Care Medicine, Saarland University Hospital, Homburg,
Saarland, Germany

Introduction and Aims: Fibroblast growth factor-23 (FGF-23) is a phos-
phatonin that regulates serum phosphate levels by inducing renal phosphate
excretion and inhibiting gastrointestinal phosphate absorption. Despite its
seemingly beneficial role in phosphate homeostasis, increased FGF-23
levels are predictors of mortality in patients with chronic kidney disease
(CKD). Moreover, in cross-sectional studies a positive correlation between
FGF-23 and left-ventricular hypertrophy was found in CKD patients and
in the general population, but results on left-ventricular function were not
reported so far.
Methods: Between May 2007 and October 2009, we studied 724 patients
undergoing elective coronary angiography including assessment of indi-
cators of left ventricular function such as ejection fraction (EF). Patients
with estimated glomerular filtration rate (eGFR) <60 ml/min/1.73 m2 (i.e.
CKD stage 3-5), or undergoing renal replacement therapy were not studied.
We measured serum creatinine, phosphate, calcium and pro-brain natri-
uretic peptide (pro-BNP) using standard laboratory methods. In addition,
c-terminal FGF-23 was determined using ELISA. eGFR was assessed using
the MDRD study equation 4.
Results: The mean age of the 724 included patients was 63.4±10.2 years,
29% suffered from diabetes, 66% had prevalent cardiovascular disease.
FGF-23 levels were weakly correlated with serum phosphate (r=0.11;
p=0.003), but not with serum calcium. Patients with reduced left ventricular
function (EF<40%) had significantly higher FGF-23 levels compared to
patients with normal left ventricular function (EF<40%: 48.5 [32.2-90.7]
rU/ml (median [inter-quartile range]); EF 40-60%: 32.9 [18.4-64.9] rU/ml;

EF>60%: 33.4 [10.8-60.7] rU/ml; p<0.001). Moreover, FGF-23 serum
levels were significantly correlated with pro-BNP levels (r=0.27; p<0.001).
This association remained significant after adjusting for serum phosphate,
age, gender and prevalent diabetes mellitus.
Conclusions: We found a significant association between serum FGF-
23 levels and angiographically assessed left ventricular function in a
large cohort of individuals with normal renal function (i.e. eGFR >60
ml/min/1.73m2). In addition, FGF-23 was also correlated with pro-BNP
levels, a surrogate parameter of left ventricular function. We therefore
speculate that FGF-23 might be involved in the process of left-ventricular
hypertrophy and dysfunction resulting in increased cardiovascular morbidity
and mortality in CKD and non-CKD patients.
Disclosure: Sarah Seiler has received travel grants from Shire. Gunnar
Heine has received travel grants and speaker fees from Shire. Danilo Fliser
has received speaker fees from Shire.

Sa152 LATE REFERRALS WITH ADVANCED CHRONIC KIDNEY
DISEASE ARE WELL-KNOWN IN GENERAL PRACTICE
AND NON-NEPHROLOGY DEPARTMENTS

Kristine Hommel 1,2, Søren Rasmussen 2, Mette Madsen 3,
Anne-Lise Kamper 1. 1Department of Nephrology, Rigshospitalet;
2National Institute of Public Health; 3Department of Public Health,
University of Copenhagen, Denmark

Introduction and Aims: Late referral of patients with advanced chronic
kidney disease (CKD) is a well-known major problem. To establish a
strategy on earlier referral it is important to get information on late referred
patients, including their previous contacts with the health care system. The
aim of the present study was to study courses in hospital and general practice
in a 2-year period before start of renal replacement therapy (RRT) and to
characterise late referred patients according to sex, age, income, education
and diagnosis.
Methods: All incident chronic RRT patients in the period 1999–2005
in Denmark were identified in the Danish National Registry on Regular
Dialysis and Transplantation. Information on contacts to hospital before
RRT start was obtained from the National Patient Registry, on courses in
general practice from the National Health Insurance Service Registry and
on income and education from Statistics Denmark. Because of non-specific
classification of hospital department to the National Patient Registry in 5
of 15 nephrology departments, these patients (15%) were excluded. Late
referral was defined as a course of less than 16 weeks in a nephrology
outpatient clinic before RRT start. Logistic regression was used to compare
age, sex, income, education and diagnosis of late referrals versus patients
referred in time.
Results: In a total of 4132 incident RRT patients, 2014 (49% range 28–65%)
were seen in a nephrology department less than 16 weeks before RRT start
and 1351 (33% range 15–57%) within 1 week before RRT start. Among late
referrals, 1465 (73%) had a course in a non-nephrology department between
17 weeks and 2 years before RRT start. These included departments of
endocrinology (7%), cardiology (11%), internal medicine (54%), urology
(7%) and any surgical department (52%). Previous admission to a department
of nephrology was seen in 121 (6%). A total of 1701 (84%) late referrals
were seen in general practice and 998 (50%) had blood tests done in the
calendar-year before RRT start.
When controlling for differences in age and sex, odds ratio (OR) for late
referral in patients with diabetic nephropathy was 0.60 (p<0.0001), glomeru-
lonephritis 0.47 (p<0.0001), polycystic kidney disease 0.31 (p<0.0001) and
non-specific CKD 0.92 (p=0.31) compared to the rest of the patients. In pa-
tients ≥70 years (36%) OR was 1.35 (p<0.0001) for late referral compared
to patients < 70 years. Education, income or sex did not have a significant
effect on late referral alone.
Conclusions: The majority of late referred patients with advanced CKD
had a course in a non-nephrology department or general practice before start
of RRT. Patients above 70 years were most likely to be late referred. The
reason for late referral needs to be clarified and the nephrology community
has to develop a strategy on earlier referral in CKD patients.
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Sa153 CHRONIC KIDNEY DISEASE AND HOSPITALISATION IN
THE ELDERLY: RESULTS FROM THE MRC
COMMUNITY-BASED POPULATION STUDY IN THE
UNITED KINGDOM

Dorothea Nitsch 1, Bareng A.S. Nonyane 1, Paul J. Roderick 2,
Liam Smeeth 1, Chris J. Bulpitt 3 , Astrid E. Fletcher 1. 1Department of
Epidemiology and Population Health, London School of Hygiene &
Tropical Medicine, London, United Kingdom; 2Public Health Sciences and
Medical Statistics, University of Southampton, United Kingdom; 3Care of
the Elderly, Imperial College, London, United Kingdom

Introduction and Aims: The utilization of healthcare resources due to
chronic kidney disease (CKD) in the UK is not well-defined. This study
aims to determine the effect of CKD on time to first hospital admission in
people aged 75 and older.
Methods: The Medical Research Council’s study of assessment of older
people recruited 15336 participants from 53 UK general practices between
1994 and 1999, hospitalizations were recorded for a 2-year period following
assessment. Analyses were based on 12371 participants for whom creatinine
and urine protein dipstick data were available at baseline. Estimated
glomerular filtration rate (eGFR) was derived from creatinine levels using
the Modification of Diet in Renal Disease (MDRD) study formula. This
was divided into 4 bands <30, 30-44, 45-59 and >60 mL/min/173 m2. Cox
proportional hazards models were used to model time to first hospitalization
adjusting for age, sex, cardiovascular risk factors. To investigate how much
of the independent effect may be mediated by co-morbidity that is partially
caused by CKD, further models evaluated the effect of adjustment for
possible consequences of CKD (haemoglobin, phosphate, albumin levels,
physical and mental health problems).
Results: 3259 (24.7%) participants had at least one hospital admission
during the 2-year follow-up period. For hospitalizations in the first 6 months,
hazard ratios (HRs) were 2.43 95%CI (1.68-3.53), 1.34 (1.11-1.63) and
1.06 (0.88-1.27), for eGFR <30, 30-44, 45-59 mL/min/1.73m2, respectively,
compared to baseline eGFR>60 mL/min/1.73m2 after adjusting for age, sex,
cardiovascular factors (p-value gender by eGFR interaction=0.33). Dipstick
proteinuria, adjusted for age, sex, cardiovascular factors was a risk factor
for hospitalisation [HR1.31 (1.03-1.68)].
Dipstick positivity was added to the eGFR models (p-value dipstick positivity
by eGFR interaction=0.29), and HRs attenuated to 2.11 (1.39-3.18), 1.31
(1.04-1.65), and 1.07 (0.88-1.29). In these models, dipstick proteinuria
was a non-significant predictor[HR 1.23 (0.94-1.59)]. HRs for eGFR were
attenuated further after adjusting for all possible consequences of CKD
[HRs 95%CIs: 1.49 (1.01-2.22), 1.14 (0.90-1.43) and 1.06 (0.87-1.29)].
For hospitalizations that occurred between 6 and 24 months, the effect
of eGFR was lower after adjusting for cardiovascular risk factors [HRs
95%CIs: 1.29 (0.96-1.71), 1.09 (0.94-1.27), and 0.96 (0.87-1.06)] and at-
tenuated completely after adjusting for proteinuria. For hospitalizations that
occurred between 6 and 24 months dipstick proteinuria remained a signif-
icant risk factor, even after adjusting for all factors[HR 1.31 (1.08-1.57)].
Conclusions: There is a strong effect of lower eGFR levels on the short-term
incidence of hospitalization whereas proteinuria (dipstick positivity) is a
stronger predictor in the long term. Our results highlight the impact that
CKD has on the health of older people.

Sa154 RENAL DISEASE AND LIVER TRANSLANTATION IN
FAMILIAL AMYLOIDOTIC POLYNEUROPATHY

Ana Carina Ferreira 1, Fernando Nolasco 1, Dulce Carvalho 1,
Sandra Sampaio 1, Estela Monteiro 2, Eduardo Barroso 2. 1Nephrology, H
Curry Cabral, Lisbon, Portugal; 2Liver Transplantation Unit, H Curry
Cabral, Lisbon, Portugal

Introduction and Aims: Orthotopic liver transplantation (OLT) has become
the treatment of choice for familial amyloidotic polyneuropathy (FAP).
After OLT kidney disease is an important problem and this complication
significantly compromises patients outcome.
The aims of this study were to evaluate the incidence of renal complications
post OLT in FAP and its impact on patients’ survival.
Methods: Laboratorial data included serum creatinine (Scr) and/or glomeru-
lar filtration rate (GFR), estimated by Cockcroft-Gault equation, collected
at day 0, 1, 7 and 21, at month 6 and 12 and yearly.

Renal dysfunction before transplantation (RD pre OLT) was defined by
GFR ≤60ml/min or Scr ≥1.5 mg/dl. Acute kidney injury (AKI) was
defined according to the RIFLE criteria, and chronic kidney disease
(CKD) according to the K/DIGO Clinical Practice Guidelines. This was a
retrospective study of 185 FAP patients submitted to 217 OLT, between
September 92 and March 07, with mean follow up 3.6±3.7 years, mean
age 36.8±9.5 years, 59% males, 32 patients died (mean follow up 1.8±3.2
years). Uni and multivariate analysis were performed and p<0.05 was
considered significant.
Results: RD pre OLT was known in 31 (14.3%) of recipients. These patients
were older (r=0.3, p<0.0001), more frequently women (r=0.3, p<0.0001)
and hypertensive (r=0.2, p=0.01).
AKI was observed in 57 (26.3%) patients, predominantly in women (r=0.2,
p=0.02). Acute renal replacement therapy (RRT) was needed in 16/57
(r=0.4, p<0.001). Only a minority recovered their renal function (r=-0.5,
p<0.001): 25 (43.8%) developed CKD stage 3 (r=0.3, p<0.001), 9 (15.8%)
developed CKD stage 4 (r=0.3, p<0.001), and 8 (14%) of these patients
are on haemodialysis (r=0.2, p<0.001); 13 (22.8%) patients died (r=0.1,
p=0.04) In multivariate analysis, AKI correlated with necessity for acute
RRT (p=0.003), and development of CKD (p<0.001).
According to KDIGO definitions, 75 (34.6%) of the recipients developed
CKD, with 51 patients (23.5%) attaining a stage 3, 13 patients (6%) stage 4
and 11 (5.1%) stage 5d. In multivariate analysis, age (p=0.002), RD pre OLT
(p<0.001), AKI post OLT (p<0.001), predominantly F class (p=0.001) and
tacrolimus use (p=0.001) were risk factors for CKD development. Other
risk factors were arterial hypertension for stage 4 (r=0.3, p<0.0001), and
diabetes for stage 5 (r=0.2, p=0.001). CKD was associated with increased
mortality (r=0.2, p=0.001), and this observation had particularly impact on
patients with CKD stage 5d (r=0.4, p<0.001).
Mortality was associated with age (r=0.3, p<0.001), re-transplantation
(r=0.2, p=0.004) and with any kind of renal dysfunction: RD pre OLT
(r=0.3, p<0.001), AKI post OLT (r=0.2, p=0.04), specially F class (r=0.1,
p=0.03), and CKD development (r=0.2, p=0.001), particularly stage 5
(r=0.4, p<0.001). Using binary regression, mortality was correlated with
both CKD development (p=0.001) and CKD stage 5d (p=0.002).
Conclusions: Careful assessment of pre transplant renal function is essential.
Combined liver kidney transplantation should be proposed for patients at
higher risk of renal dysfunction post transplant.

Sa155 ERYTHROPOIESIS-STIMULATING AGENTS IN PEOPLE
WITH CHRONIC KIDNEY DISEASE: A CUMULATIVE
META-ANALYSIS

Suetonia Palmer 1, Sankar Navaneethan 2, Jonathan Craig 3,
David Johnson 4, Marcello Tonelli 5, Amit Garg 6, Fabio Pellegrini 7 ,
Pietro Ravani 8, Meg Jardine 9, Vlado Perkovic 9, Guisi Graziano 7,
Richard McGee 3, Antonio Nicolucci 7, Gianni Tognoni 7,
Giovanni Strippoli 7 . 1Department of Medicine, University of Otago
Christchurch, New Zealand; 2Cleveland Clinic, USA; 3University of
Sydney, Australia; 4University of Queensland, Australia; 5University of
Alberta, Canada; 6University of Western Ontario; 7Mario Negri Sud
Consortium, Italy; 8University of Calgary, Canada; 9George Institute for
International Health, Australia

Introduction and Aims: Previous meta-analyses suggest that treatment
with erythropoiesis stimulating agents (ESA) to elevate haemoglobin con-
centrations in chronic kidney disease increases the risk of death. Additional
trials have been recently completed. The present study provides an updated
systematic review and a cumulative data meta-analysis of ESA therapy to
achieve haemoglobin targets in patients with chronic kidney disease.
Methods: We searched Medline, Embase, and Cochrane databases (to
November 2009) without language restriction. We identified randomised
trials evaluating ESA treatment to achieve two different haemoglobin targets.
Two authors independently extracted data. Meta analysis and cumulative
data analysis methods were used for presentation of results.
Results: We identified 27 trials (10 453 patients). A higher haemoglobin
target (120-150 g/l) was associated with increased risks of stroke (relative
risk (RR) 1.51; 95% confidence interval (CI), 1.03-2.21), hypertension
(RR, 1.62; CI, 1.30-2.03), and vascular access thrombosis (RR, 1.33; CI
1.16-1.53) compared with a lower haemoglobin target (90-115 g/l). No
significant differences in the risks of death (RR, 1.09; CI, 0.99-1.20),
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serious cardiovascular events (RR, 1.15; CI, 0.98-1.33), or end stage kidney
disease (RR, 1.08; CI, 0.97-1.20) were observed, although point estimates
favored a lower haemoglobin target for all outcomes. Treatment effects
were consistent across subgroups including all stages of chronic kidney
disease. Cumulative meta-analysis showed that potential harms (increased
risk of death associated with ESA therapy to achieve a higher haemoglobin
target (120-150 g/l)) had become apparent by 1998 after 1718 patients had
been randomised and 345 deaths had occurred. Increased risks of serious
cardiovascular events with a higher haemoglobin target (120-150 g/l) were
also evident by 2006, after trials had randomised 2670 patients (433 events)
and this risk remained consistent across subsequent trials that enrolled 4210
individuals with 1245 additional events. Effects on quality of life were
limited.
Conclusions: Targeting higher haemoglobin levels (120-150 g/l) in chronic
kidney disease is associated with increased risks of stroke, hypertension,
and vascular access thrombosis and probable increased risks of death,
serious cardiovascular events, and end stage renal disease. In cumulative
meta-analysis, probable or significant increases in risks of adverse clinical
outcomes have been evident for several years. A haemoglobin target of no
higher than 90-115 g/l should be considered when prescribing an ESA to
treat anaemia in individuals with chronic kidney disease.

Sa156 VARIATIONS IN C-REACTIVE PROTEIN DURING A SINGLE
HEMODIALYSIS SESSION DO NOT ASSOCIATE WITH
MORTALITY

Christiaan Meuwese 1, Nynke Halbesma 1, Peter Stenvinkel 2 ,
Friedo Dekker 1, Hadi Molanaei 2, Abdul Qureshi 2, Peter Barany 2,
Olof Heimburger 2, Bengt Lindholm 2, Raymond Krediet 3,
Els Boeschoten 4, Juan Carrero 2,5,6. 1Department of Clinical Epidemiology,
Leiden University Medical Centre, Leiden, Netherlands; 2Department of
Renal Medicine and Baxter Novum, CLINTEC, Karolinska Institutet,
Stockholm, Sweden; 3Department of Nephrology, Academic Medical
Centre, University of Amsterdam, Amsterdam, Netherlands; 4Hans Mak
Institute, Naarden, Netherlands; 5Centre for Molecular Medicine,
Karolinska Institutet, Stockholm, Sweden; 6Centre for Gender Medicine,
Karolinska Institutet, Stockholm, Sweden

Introduction and Aims: Previous literature showed that an increase of
serum C-reactive protein (CRP) levels during a single dialysis session was
associated with mortality. This association however, contradicts the current
understanding of CRP metabolism. Therefore, the current study set out to
replicate and further clarify this association.
Methods: In 190 Swedish hemodialysis patients participating in the Map-
ping of Inflammatory Markers in Chronic Kidney Disease (MIMICK)
cohort, serum CRP was measured before and after a single hemodialysis
session and analyzed as a function of mortality. During follow up, events of
death and censoring were recorded and hazard ratios were calculated. Re-
sults were replicated in 94 Dutch hemodialysis patients participating in the
Netherlands Cooperative Study on the Adequacy of Dialysis (NECOSAD)
study. Furthermore, to assess concordance in CRP changes amidst different
dialysis sessions, CRP was measured before and after hemodialysis during
multiple sessions. Correlation and kappa statistics were calculated. In both
cohorts, CRP levels after dialysis were corrected for the effect of hemo-
concentration during dialysis by means of body weight before- and after-
dialysis.
Results: In both cohorts, mean CRP values did not increase during a single
dialysis session. In the MIMICK, individuals were on average (SD) 62.6
(14.0) years of age and had a median (IQR) time of 29.0 (14.8-57.0) months
on dialysis. Median (IQR) CRP levels before dialysis were 6.55 (2.50 to
22.0) mg/L. In a crude Cox model (HR (95%): 1.008 (0.971 to 1.047)), as
well after adjustment for CRP levels before dialysis, age, sex, malnutrition,
Davies comorbidity score and duration on dialysis (0.993 (0.949 to 1.040)),
no association was observed with mortality. In the NECOSAD, while
median (IQR) CRP values was 10.67 (3.02 to 21.29) mg/L, individuals had
a mean age (SD) of 65.2 (13.7) years, and endured a median (IQR) time
of 6.0 (6.0 to 12.0) months on dialysis. Amidst different sessions, kappa-,
and correlation- statistics were close to zero, indicating low concordance.
Moreover, also in the NECOSAD, no association was found with mortality
in a crude (0.961 (0.908 to 1.018), nor in a multivariate analysis in which
we adjusted for the aforementioned confounders (0.979 (0.924 to 1.037).

Conclusions: CRP changes during a single HD session do not associate
with mortality, thereby adding to the biological uncertainty concerning the
ability of CRP to raise in such short period.
Disclosure: Christiaan Meuwese’s research stay at Karolinska Institutet
was done under the Erasmus agreement between Leiden University Medical
Center and Karolinska Institutet. Support for that stay was obtained from
the Dutch Kidney Foundation and the Jo Keur foundation of the Leiden
University Medical Centre.

Sa157 CD14++16+ MONOCYTES: INDEPENDENT PREDICTORS
OF CARDIOVASCULAR OUTCOME IN PATIENTS WITH
CHRONIC KIDNEY DISEASE

Kyrill Rogacev, Sarah Seiler, Adam Zawada, Birgit Reichart, Daniel Roth,
Christof Ulrich, Danilo Fliser, Gunnar Heine. Internal Medicine IV,
Nephrology & Hypertension, Saarland University Hospital, Homburg,
Germany

Introduction and Aims: Monocytes are key elements of the innate
immune system displaying signficant heterogeneity. The expression of
CD14 and CD16 characterizes three monocyte subsets: CD14++CD16-,
CD14++CD16+ and CD14(+)CD16+ cells, the latter two are often de-
scribed as proinflammatory CD16+ monocytes. Currently, human monocyte
heterogeneity and its pathophysiological significance e.g. in atherosclerosis
is poorly understood. CD16+ monocytes are associated with cardiovascular
risk in the general population and predict cardiovascular (CV) events in
patients with chronic kidney diseases (CKD) stage 5 receiving hemodialysis
therapy.
Methods: We assessed monocyte heterogeneity using flow cytometry in
119 patients with CKD stage 1-5 not requiring renal replacement therapy
(cf Table 1 Base line characteristics), who were prospectively followed for
4.9±0.2 years for the occurence of CV events.
Results: CD14++CD16+ monocytes were an independent predictor of CV
events in CKD patients (hazard ratio [for an increase of 10 cells/μl] 1.178;
p=0.035) after adjustment for those variables that were associated with
CD14++CD16+ monocyte counts at baseline and for eGFR (cf Predictors of
cardiovascular events in 119 patients with CKD (cox proportional hazards
model)).

Predictors of cardiovascular events in 119 patients with CKD (cox proportional hazards
model)

Parameters Hazard Ratio Confidence Interval P value

CD14++CD16+ monocytes (per 10 cells/μl) 1.178 1.012 – 1.372 0.035
Age (per 10 years) 1.720 1.245 – 2.377 0.001
eGFR (per ml/min/1.73m2) 0.971 0.949 – 0.992 0.008
Diabetes mellitus (yes) 1.795 0.941 – 3.423 0.076
Prevalent cardiovascular disease (yes) 1.484 0.772 – 2.855 0.237
Homocysteine (per μmol/l) 1.001 0.979 – 1.024 0.941

eGFR denotes estimated GFR.

Conclusions: Outcome data on human monocyte heterogeneity and CV
events in more representative patient groups are desperately needed.
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We found that CD14++CD16+ monocytes independently predict CV events
in CKD patients, a world wide growing patient group. Our results support
the notion that CD16+ monocytes are the relevant monocyte subset in
human atherosclerosis.

Sa158 STUDY OF AUDITORY PATHWAY IN CHRONIC RENAL
FAILURE PATIENTS AND RENAL ALLOGRAFT
RECIPIENTS

Mohamed Abdel-Kader 1, Mona Morad 2, Osama Shehata 1,
Waleed Ismail 1. 1Nephrology, Alexandria University Hospital, Alexandria,
Egypt; 2Otorhinolaryngology, Alexandria University Hospital, Alexandria,
Egypt

Introduction and Aims: Chronic renal failure (CRF) is a disease that alters
many patterns of human homeostasis. It affects different body systems,
among which is the auditory system. In CRF patients the activity of Na+,
K+ ATPase in the inner ear, which is important for maintaining cationic
gradients, is decreased. Inhibition of this enzyme system may be a factor in
the inner ear dysfunction among uremic patients. An osmotic electrolytic
alteration caused by hemodialysis (HD) can result in loss of outer hair
cells and spiral ganglion in the choclea, collapse of endolymphatic space
and the presence of deposits in the stria and vestibular apparatus. Uremic
neuropathy in CRF has been recognized increasingly as a prominent feature
of the disorder.The present study aimed to evaluate the auditory peripheral
thresholds, as well as the brainstem and thalamocortical auditory projections
in patients with CRF.
Methods: The study included four groups: (Group I) 20 CRF patients
(stage 3, 4 CKD), (Group II) 20 HD patients, (Group III) 20 post-renal
transplant patients and (Group IV) 20 healthy, age and sex matched subjects
as controls. Patients and controls were subjected to thorough history taking,
complete physical examination including careful otological and neurological
examination, laboratory parameters, Pure tone audiometry (PTA) for the
peripheral hearing assessment and electrophysiological tests for the central
hearing assessment including: auditory brain response (ABR) regarding
latency of wave V at rate 19.30/sec and at rate 50/sec and middle latency
response (MLR) regarding amplitude and latency of waves P0 and Pa.
Results: There was a statistically significant deterioration of the auditory
function in CRF and HD patients, including high frequency hearing loss
at 4000 Hz and 8000 Hz in PTA, delay in ABR wave V latency, at rate
19.30/sec and at rate 50/sec, delay in MLR waves P0 and Pa latency. In
addition, HD patients were more statistically significant deteriorated than
CRF patients as regards PTA at 4000 Hz, delay in ABR wave V latency at
rate 50/sec, delay in MLR wave P0 latency and decrease in MLR wave P0
amplitude. Wave Pa amplitude was decreased in the CRF and HD patients,
but the decrease was not statistically significant. On the contrary, post-renal
transplantation patients showed the best results when compared to CRF
or HD patients regarding PTA, ABR and MLR. There was no statistically
significant correlation between the studied variables and PTA, ABR and
MLR.
Conclusions: We concluded that auditory function is deteriorated in CRF
and transplantation as a renal replacement therapy is better than HD
as regards the hearing function. There was no correlation between the
laboratory parameters, duration of disease, and the PTA, ABR and MLR.

PTA, ABR and MLR are useful methods for assessing the auditory function
and for deciding the ideal renal replacement therapy regarding the hearing
function in CRF patients.

Sa159 SNAKE BITE CAUSING CHRONIC KIDNEY DISEASE:
ANALYSIS OF 42 CASES IN THE NEPHROLOGY UNIT,
KANDY, SRI LANKA

Nalaka Herath, Abdul Wazil, Thilak Abeysekara, Chintha Jeewanie,
Kosala Weerakoon, Neelakanthi Rathnathunga, Keerthi Bandara,
Senanayka Kularathna. Department of Health, Nephrology and Transplant
Unit, Kandy, Central Province, Sri Lanka; Department of Health,
Nephrology and Transplant Unit, Kandy, Central Province, Sri Lanka;
Department of Health, Nephrology and Transplant Unit, Kandy, Central
Province, Sri Lanka; Department of Health, Nephrology and Transplant
Unit, Kandy, Central Province, Sri Lanka; Department of Higher
Education, Department of Medicine, Faculty of Medicine, University of
Peradeniya, Central Province, Sri Lanka; Department of Higher Education,
Department of Pathology, Faculty of Medicine, University of Peradeniya,
Central Province, Sri Lanka; Department of Health, Department of
Pathology, Faculty of Medicine, University of Peradeniya, Central Province,
Sri Lanka; Department of Higher Education, Department of Medicine,
Faculty of Medicine, University of Peradeniya, Central Province, Sri Lanka

Introduction and Aims: Acute kidney injury (AKI) is a recognized compli-
cation of snake envenoming. But the acute injury leading to chronic kidney
disease (CKD) is an unexplored entity in snake bite.
Methods: A series of 42 patients who had stage 3 AKI after snake bite were
recruited for the analysis. Those who had pre-existing CKD were excluded.
The primary outcome measure was the normalization of renal function at
one year.
Results: The mean age of the group was 51years and 31 (76%) were men.
The offending snakes were Russell’s viper in 12 (28%), hump-nosed viper
in 12 (28%) cases and 18 (43%) cases, the snake was unknown. At one year,
18 patients (43%) developed CKD (CKD group) and the rest (57%) had
recovered (R-group). The serum creatinine was high in both groups during
acute stage, but CKD group showed significantly high (p=0.003) serum
creatinine at 3 months after AKI. Of the CKD group, 5 patients reached
end stage, 4 patients reached stage 4 and 9 patients reached stage 3 CKD at
one year. There was no significant association between co-morbidities and
risk of developing CKD. Mean duration of renal replacement therapy (RRT)
of R-group and CKD group was 8 and 17 days respectively (p=0.001).
Renal histology during AKI showed acute tubular necrosis with interstitial
nephritis and followed up biopsies showed chronic interstitial inflammation.
Conclusions: A significant proportion of severe AKI in snake bite developed
advanced CKD, which is a novel finding. Thus, AKI needs regular followed
up. The duration of RRT and the high serum creatinine at 3rd month were
the predictor of CKD.

Sa160 CLINICAL SIGNS OF NEPHROGENIC SYSTEMIC FIBROSIS
IN PATIENTS WITH CHRONIC KIDNEY DISEASE
REQUIRING DIALYSIS

Stefan Walter 1, Stefan Becker 1, Andreas Kribben 1, Benjamin Wilde 1,
Uwe Hillen 2, Alexander Kreuter 3, Walter Reinhardt 4, Oliver Witzke 1.
1Department of Nephrology, University Duisburg-Essen, Essen, Germany;
2Department of Dermatology, University Duisburg-Essen, Essen, Germany;
3Department of Dermatology, Ruhr-University Bochum, Bochum,
Germany; 4Dialysis Centre Herne, Herne, Germany

Introduction and Aims: Nephrogenic systemic fibrosis (NSF) is a highly
debilitating disorder of patients suffering from chronic kidney disease after
application of Gadolinium based contrast agents (GBCA). The disease
primarily affects the skin. Aim of the study was to detect clinical signs
suggestive for NSF in patients with chronic kidney disease requiring dialysis
(CKD 5D).
Methods: Patients of 6 dialysis centres in Essen, Bochum and Herne were
included into the study. Patients were interviewed and further data were
taken from their medical records. Physical examination included upper
and lower extremities and focused on hardening, hyperpigmentation, and
tethering of the skin. A score was assigned with one point for each positive
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criteria of hardening, hyperpigmentation or tethering of the skin. Two or
three positive criteria were regarded to be suggestive for NSF.
Results: 395 patients were investigated (223 male [56.5%], 172 female
[43.5%]). The average age was 68.5 years (range 20 to 95 years). Patients
had been on hemodialysis on average for 3.8 years (range 1 day to 30.9
years).
Among the patients examined hyperpigmentation was detected in 17.2%
(68/395), hardening in 1.8% (7/395) and tethering of the skin in 0.5% (2/395)
of the cases. 81.7% (323/395) did not show any of these efflorescences.
18.0% (71/395) of the patients were positive for one criteria. In three
cases (0.8%, 3/395) patients presented two positive criteria of hardening,
hyperpigmentation or tethering of the skin in accordance with the clinical
criteria of NSF.
Conclusions: On the basis of physical examination of patients with chronic
kidney disease requiring dialysis only very few patients presented clinical
signs suggestive for NSF. This observation is in line with the thus far small
number of published cases.

Sa161 RELATION BETWEEN CHRONIC KIDNEY DISEASE AND
HYPOTHYROIDISM

Julio Chevarría, Serafin Tallón, Liliana Gómez, Marta Torres, Katia Pérez,
Marta Sanchez, Angeles Basterrechea, Gabriel De Arriba. Nephrology,
Guadalajara’s Hospital, Guadalajara, Spain

Introduction and Aims: Introduction: Hypothyroidism (HYP) is one of
the most common chronic disorders. Previous studies have suggested a
higher prevalence of thyroid abnormalities in people with chronic kidney
disease (CKD) inclusive in subclinical HYP. The aim of this study was to
determine the relationship between HYP and the prevalence of CKD and
cardiovascular risk factors.
Methods: Methods: Cross-sectional descriptive study conducted during
2009 in the nephrology clinic. Diagnosis of HYP were evaluated and its
relationship with CKD (GFR <60 ml/min/1.72m2), comorbidity (Charlson
Index) and cardiovascular risk factors. Statistical analysis was carried out
using SPSS 17, the descriptive analysis was made with percentages or
means, comparison of qualitative variables using chi square and Fisher
exact tests, quantitative by T-student. A p value <0.05 was considered
statistically significant.
Results: Results: There have been a total of 1272 patients, of whom 150
(11.8%) had HYP, of these 66.7% were women, 42.5% had CKD, the
mean BMI was 29.23±5.77, the average age of 68.53±15.33, Charlson
index was 3.17±3.0, 73.3% had hypertension, 21.3% smokers, 34% obesity,
38.7% diabetes mellitus, dyslipidemia 62%, being over 65 years old 62%.
When comparing the patient with or without hypothyroidism, we obtained
a significant relationship with CKD (p=0.0004, OR: 1.68 [95% CI: 1.17-
2.36]), female sex (p=0.00002, OR: 3.06 [95% CI: 2.13-4.39]), smoking
(p=0.00008, OR: 0.44 [95% CI: 0.29-0.67]), dyslipidemia (p=0.00001, OR:
1.89 [95% CI: 1.31-2.65]), diabetes mellitus (p=0.003, OR: 1.73 [95% CI
1.21-2.47]) and comorbidity (p=0.003, 95% CI 0.18-0.88) but was unrelated
to the prevalence of hypertension, obesity, BMI or age.

Conclusions: Conclusions: Our findings indicate that patients with HYP
have a high percentage of renal function impairment; thus this may be a
risk factor to be taken into account when assessing a patient with CKD.
On the other hand in concordance with others works may have a lower
prevalence of HYP in smokers. Future prospective studies should determine
the real role of HYP in CKD. Meanwhile consider its systematic assessment
is needed.

Sa162 HEREDITARY RENAL AMYLOIDOSIS: REPORT AND
RECOMMENDATIONS FROM THE 1ST INTERNATIONAL
WORKSHOP AND THE FAMILIAL AMYLOID WORLD
TRANSPLANT REGISTRY

Arie Stangou 1, Luisa Lobato 2, Steven Zeldenrust 3, Bernard Portmann 1,
Reinhold Linke 4, Gerd Otto 5, Henryk Wilczek 6, Ole Suhr 7,
Daniel Azoulay 8, Isabel Tavares 9, Bruce Hendry 10, Maria Picken 11,
John O’Grady 1, Bo-Goran Ericzon 6, Nigel Heaton 1, Merrill Benson 12.
1Institute of Liver Studies and Amyloidosis Treatment Centre, King’s
College Hospital, London, United Kingdom; 2S. Nefrologia, Hospital Geral
de Santo António, Porto, Portugal; 3Haematology, Amyloidosis Programme,
Mayo Clinic, Rochester, USA; 4Centre for Amyloid Diseases, Martinsried,
Martinsried, Germany; 5Transplantation Surgery, Mainz University, Mainz,
Germany; 6Transplantation Surgery, Karolinska University Hospital,
Stockholm, Sweden; 7Department of Medicine, Umea University, Umea,
Sweden; 8Centre Hepatobiliaire, Hopital Paul Brousse, Paris, France;
9Unit I&D Nephrology, Faculty of Medicine, Porto, Portugal; 10Renal
Medicine, King’s College, London, United Kingdom; 11Pathology, Loyola
University Medical Centre, Chicago, USA; 12Pathology and Laboratory
Medicine, Indiana University School of Medicine, Indianapolis, USA

Introduction and Aims: Fibrinogen A α-chain (AFib) and apolipoprotein
AI (ApoAI) amyloidosis are the two leading causes of hereditary renal
amyloid disease in Europe and the USA.
Methods: We present the report and recommendations from the 1st Inter-
national Workshop on Hereditary Amyloidosis and the Familial Amyloid
Polyneuropathy World Transplant Registry (FAPWTR).
Results: AFib: Six mutations have been identified, all associated with renal
amyloidosis and nephrotic syndrome. Fibrinogen is produced by the liver
and outcomes of isolated renal transplantation are poor due to amyloid
recurrence (10-year renal graft survival 6%). Studies on AFib disease
phenotype reported autonomic neuropathy and systemic extra-renal amyloi-
dosis including spleen, heart, gut, and coronary/cardiovascular disease with
fibrinogen amyloid deposition in vascular walls and atheromatous plaques.
High incidence of cardiovascular disease was observed in non-nephropathic
carriers. These findings have implications for patients counselling and
management. Combined liver and kidney transplant (LKT) for cases of
end-stage renal failure is curative, but advanced amyloid disease and side-
effects of haemodialysis (HD) pose significant transplant risks. LKT before
HD or preemptive isolated liver transplant (LT) at early stage of amyloid
nephropathy (GFR greater than 50-60 mls/min) are preferable options.
ApoAI: 14 mutations are identified, associated with renal amyloidosis.
Heart, liver, systemic vessels, skin and larynx are other sites of amyloid
involvement. 50% of ApoAI is produced by the liver, but disease course
appears slow and isolated renal or combined heart/kidney transplant out-
comes are satisfactory. Even though the addition of LT may be curative, the
indication of LT in ApoAI is for amyloid liver failure.
Conclusions: Fibrinogen A α-chain and Apolipoprotein AI amyloidoses
are systemic diseases with diverse phenotype and multi-visceral, vascular,
cardiac amyloid deposition and neurological involvement. The FAPWTR
has been expanded to include the Hereditary Amyloidoses, and we strongly
encourage reporting of all transplant procedures performed for these new
indications.

Sa163 VITAMIN D DEFICIENCY IS COMMON IN CHRONIC KIDNEY
DISEASE, PARTICULARLY IN SOUTH ASIANS AND
PATIENTS ON PERITONEAL DIALYSIS – A SOUTH
LONDON EXPERIENCE

Sarandeep Marwaha, Nihil Chitalia, Steve Nelson, Laxmi Madenenni,
Debasish Banerjee. Renal Unit, St Georges Hospital NHS trust, United
Kingdom

Introduction and Aims: The six fold increased risk cardiovascular (CV)
disease in chronic kidney disease (CKD) is not adequately explained by
traditional risk factors. Hence there is an increasing recognition of non-
traditional risk factors such as vitamin D deficiency as predictors of CV
disease in CKD.The prevalence of vitamin D deficiency in CKD patients of
south west London is unknown.
This study aimed to investigate the prevalence of low serum 25 hydroxy
vitamin D [25 (OH)D] which reflects total body vitamin D stores, and asses
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the differences between the patients with different ethnicity, gender and
modalities of treatment amongst CKD patients.
Methods: Data were collected on 288 CKD patients in whom 25 (OH)D
levels were measured over a year between April 2008 and April 2009 at
St. George’s hospital, south London; including age, gender, ethnicity (white
Caucasian, Afrocarribean and South Asian) and modality of treatment.
Serum 25 (OH)D levels were measured using direct electrochemilumines-
cence immunoassay (Elecsys 2010 analyzers, Roche Diagnostics). Data
were analysed using SPSS Inc. v.16, Chicago. Vitamin D insufficiency and
deficiency were defined by K-DOQI 2003 guidelines.
Results: The mean age of the population was 66±16 years. There were
235 (83%) non-RRT, 23 (8%) HD, 13 (5%) PD and 11 (4%) transplant
patients. The mean eGFR in the non-RRT group was 30±12 ml/min/1.73m2.
Mean 25 (OH)D levels were 46.2±25.0 nmol/L across all 4 groups. The
prevalence of vitamin D insufficiency [25 (OH)D 37 to 75 nmol/L] was
52%, vitamin D deficiency [25(OH)D <37nmol/L] was 40% and 25 (OH)D
adequacy [25 (OH)D> 75nmol/L] was 8%. Non-whites had lower vitamin
D levels than white CKD patients.

Among the non-whites, South Asian patients had the lowest vitamin D
levels 38.6±16.4 nmol/L. White males had the highest 25 (OH)D levels
57.5±35.5 nmol/L and Asian females had the lowest 25 (OH)D levels
38.2±13.3 nmol/L. Predialysis patients had the highest 25 (OH) D and PD
patients had the lowest 25 (OH)D levels.

Conclusions: Hypovitaminosis D was prevalent in 92% of inner city
CKD patients. Lower vitamin D levels were seen in non-white population,
especially the South Asian population. PD patients have the lowest vitamin
D levels. We conclude that Vitamin deficiency is highly prevalent in CKD
patients, particularly in South Asians and when on PD.

Sa164 AGREEMENT BETWEEN GLOMERULAR FILTRATION
RATE (GFR) ESTIMATING EQUATIONS: IMPACT ON
ESTIMATION OF CHRONIC KIDNEY DISEASE (CKD)
PREVALENCE AND IDENTIFICATION OF RISK FACTORS

P. Riegler 1, G. Stifter 2, C. Minelli 3 , P.P. Pramstaller 3, C. Pattaro 3.
1Hemodialysis Unit, Hospital of Merano, Italy; 2Department of Medicine,
Hospital of Brunico, Itally; 3Institute of Genetic Medicine, European
Academy of Bolzano, Italy

Introduction and Aims: The introduction of GFR estimating equations has
greatly facilitated the assessment of CKD prevalence and the investigation
of genetic and environmental risk factors associated with reduced renal
function. To investigate the agreement between different formulas in the
estimation of CKD prevalence and identification of risk factors we evaluated
5 commonly used equations in 1217 individuals from the general population.
Methods: Data were collected within the MICROS study, a cross-sectional
study conducted in South Tyrol (Italy) in 2003. GFR was estimated
(eGFR) from serum creatinine with the MDRD-4, MDRD-6, and CKD-EPI
equations, and from cystatin C only (cysC) or in combination with creatinine
(creat-cysC). For eGFR concordance between methods was assessed by local
weighted scatterplot smoothing and with the Lin’s concordance correlation
coefficient (CCC). For eGFR-based CKD stage classification (eCKD)
agreement was quantified by the Cohen’s kappa (K). Linear regression
models were fitted to test the association of eGFR with renal function risk
factors and several biomarkers.
Results: CKD-EPI was very concordant with MDRD-4 (CCC=0.86) and
MDRD-6 (CCC=0.89). CCC=0.97 for MDRD-4 vs. MDRD-6 (perfect
concordance). CCC range was 0.79-0.85 for creat-cysC vs. all other
formulas. Graphical analysis showed that concordance was excellent for
eGFR<60 but was poor for eGFR>60 ml/min/1.73m2. Table 1 shows
the prevalence of eCKD stages by estimating equation. For eCKD, K for
MDRD-4 vs. MDRD-6 was 0.83 (very good agreement). CKD-EPI was
in substantial agreement with MDRD-4 (K=0.60), MDRD-6 (K=0.68), and
creat-cystC (K=0.68). cysC poorly agreed with all other methods. The
non-perfect between-formula agreement affected the association of renal
risk factors with eGFR. For some risk factors (e.g. diabetes, hypertension)
effect size and significance varied substantially. For others (e.g. current
smoke) even the effect direction changed (e.g. cysC vs. MDRD-4/6 and
CKD-EPI). cysC was associated with more metabolic biomarkers than the
other equations.

Table 1. Distribution of CKD by GFR estimating equation, N (%)

CKD stage (eGFR ml/min/1.73mext2)

Estimating equation 1* (≥90) 2* (90-60) 3 (60-30) 4/5 (<30)

MDRD-4 567 (47) 573 (47) 76 (6) 1 (0)
MDRD-6 620 (51) 538 (44) 58 (5) 0 (0)
CKD-EPI 801 (66) 359 (29) 57 (5) 0 (0)
cysC 883 (73) 280 (23) 52 (4) 2 (0)
creat-cysC 829 (68) 354 (29) 33 (3) 1 (0)

*In the presence of renal damage.

Conclusions: When assessing environmental or genetic risk factors with
small effects the choice of the estimating equation should be carefully
evaluated as different methods could lead to different conclusions. In
population-based studies estimating equations are not interchangeable and
caution is needed when comparing results from studies using different
methodologies. Moreover, the reported prevalence of Stage 3+ CKD esti-
mated with the MDRD-4 may be slightly inflated.

Sa165 GLOMMS-I – OUTCOME AT 6 YEARS IN A COHORT WITH
CHRONIC KIDNEY DISEASE

Angharad Marks, Corri Black, Nick Fluck, Alison MacLeod, on behalf of
the GLOMMS-I Group of the AARRC. Aberdeen Applied Renal Research
Collaboration, University of Aberdeen & NHS Grampian, United Kingdom

Introduction and Aims: After instigation of the KDOQI definition, chronic
kidney disease (CKD) has been found to be common. However only some
individuals progress to start renal replacement therapy (RRT). There is a
high reported cardiovascular mortality. We report the outcome at 6 years for
a cohort of CKD patients from Scotland.
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Methods: All those in Grampian with a creatinine above 150mmol/l for
males and 130mmol/l for women measured between 1st January 2003 and
30th June 2003 were identified, and notes and investigation results examined
for evidence of chronicity. Case notes were reviewed for comorbidity at
baseline. The date of starting RRT or death was gathered up to 30th June
2009 (6 years follow up). Rate of starting RRT and death was calculated.
Survival based on important comorbidity and age at baseline was examined.
Results: There were 3431 individuals (1917 females and 1514 males),
median age in 2003 was 78.5years (range 16.0 to 103.0 years). Median
eGFR was 33.2ml/min/1.73m2. There was a high level of comorbidity, 40%
had ischaemic heart disease, 17% had congestive cardiac failure and 23%
had type 2 diabetes. Only 1.6% had no comorbidity at baseline.
By the 30th June 2009, 2103 (61%) had died. There was an important
association between the presence of baseline comorbidity and mortality as
is shown in figure 1, those with a given comorbidity having higher mortality
than those without. Age had a significant effect on outcome as illustrated in
figure 2. Death rate increased from 16 deaths per 1000 patient years follow
up in those 25-35 years of age to 477 deaths per 1000 patient years follow
up in those 95-105 years.
At follow up 171 (5%) had started RRT (77 had subsequently died).
1234 (36%) had neither died nor started dialysis at follow up. For these
people currently not on RRT, data on progression of their renal disease is
currently in preparation.

Conclusions: In this cohort who have been followed for 6 years a significant
number 1234 (36%) did not progress to starting RRT, nor die. The propensity
for these outcomes is unsurprisingly affected by baseline comorbidity and
age. More knowledge of outcomes other than mortality and need for starting
RRT is essential for appropriate patient education and service planning.

Sa166 THE COCKCROFT-GAULT, MDRD AND CKD-EPI
EQUATIONS: WHICH ONE IS THE BEST FOR THE
PREDICTION OF RENAL FUNCTION IN PATIENTS
HOSPITALIZED DUE TO EMERGENCY?

Malgorzata Stasiak-Paczkowska 1, Zofia Niemir 2. 1Department of Internal
Diseases, HCP Medical Centre, Poznan, Poland; 2Department of
Nephrology, Transplantology and Internal Diseases, University of Medical
Sciences, Poznan, Poland

Introduction and Aims: The current staging system for chronic kidney
disease is based primarily on estimated glomerular filtration rate (eGFR).
It is known that the lower eGFR the higher risk of adverse outcomes is to
be expected. Recent results show differences in glomerular filtration rate
(GFR) estimated with the use of different equations. The aim of the study
was to compare the values of eGFR calculated using the Cockcroft-Gault
(CG), Modification of Diet in Renal Diseases (MDRD) and Chronic Kidney
Disease Epidemiology Collaboration (CKD-EPI) equations in the cohort of
patients hospitalized due to emergency.
Methods: The study involved 469 patients: 228 females (F) and 241
males (M) aged 64.9±14.3 (21-96) years. Among them, 44.6% of subjects
were ≤ 65 years of age, whereas 55.4% were older. The main causes
of hospitalization were acute coronary syndrome (28.8%), heart failure
(17.7%) and pneumonia (11.3%). Hypertension (HA) was stated in 69.5%
of subjects (73.3% of F and 66% of M). Diabetes mellitus (DM) was
diagnosed in 44.4% of both F and M. The results of eGFR were expressed
in ml/min/1.73m2.
Results: We obtained a strong positive correlation between eGRF calculated
with CG and MDRD (r=0.917; p<0.0001), MDRD and CKD-EPI (r=0.974;
p<0.0001), as well as between CG and CKD-EPI (r=0.947; p<0.0001).
Mean values of eGFR calculated according to CG, MDRD and CKD-EPI
were: 61.32±27.4, 62.82±26.9 and 60.7±25. Depending on the equation
used, values of eGFR < 60 ml/min/1.73m2 were stated in 52.7% (CG),
45.3% (MDRD) and 49% (CKD-EPI) of subjects. In the group aged ≤ 65
years, they were stated, respectively, in 17%, 21.6% and 21.3% of patients.
The mean values of eGFR obtained with the three equations were similar
(78.27±28.4, 75.0±27.9 and 73.9±26). In contrast, in the group older than
65 years, 83% (CG), 78.4% (MDRD) and 78.7% (CKD-EPI) of patients had
eGFR < 60 ml/min/1.73m2. Compared to the younger group, the frequency
of renal function impairment was highly significant for each equation
(p<0.0001). Statistically significant were also differences between the mean
eGFR calculated with CG (47.7±17.0) and both MDRD (53.0±21.6) and
CKD-EPI (50.1±19.7) (p<0.01). In addition, the mean values of eGFR in
patients with HA were significantly lower than in those without HA (CG –
55.9±25.4 v. 73.6±27.7, MDRD – 56.9±24.8 v. 76.3±26.8, and CKD-EPI
– 54.7±23.8 v. 74.5±25; for each of them p<0.0001). The same concerned
patients with DM (CG – 55.3±24.2 v. 66.1±28.8, MDRD – 56.1±25.3 v.
68.1±27.0, and CKD-EPI – 54.0±24.1 v. 66.1±26.1; for all comparisons
p<0.0001).
Conclusions: Our results showed that independently of the equation used
age, HA and DM had an essential impact on kidney function in patients
hospitalized due to emergency. However, in agreement with previous
suggestions, also in this special cohort the use of CG for the calculation of
eGFR in elderly may result in its underestimation.

Sa167 REDUCED NITRIC OXIDE-PROSTACYCLIN-ACTIVITY IN
THE SKIN MICROCIRCULATION OF PATIENTS WITH SSC
MAY EXPLAIN IMPAIRMENT OF ENDOTHELIAL FUNCTION

Uljana Rushentsova, Thomas Philipp, Andreas Kribben, Anna Mitchell.
Department of Nephrology, Essen Hospital University, Essen, Germany

Introduction and Aims: Impaired endothelium-dependent vasodilation
likely contributes to vascular dysfunction in patients with systemic sclerosis
(SSc). An inability to produce appropriate concentrations of prostanoids
may be a factor in the pathogenesis of the digital vasospasm in SSc. We
investigated endothelial function and influence of inhibition the synthesis
of prostanoids in the skin microcirculation of patients with SSc compared
with healthy controls.
Methods: We used intracutaneous injections to apply vasoactive drugs
and Laser Doppler Scanning (MoorLDI V.5.0, Axminster, UK) to assess
changes in skin blood flow in 9 patients with SSc (age 54.4±3.7 years) and
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in 7 age-matched, healthy controls. N-Monomethyl-L-Arginin (L-NMMA,
10-5 mol) and Acetylcholine (ACh, 10-7 mol) were applied alone and in
combination to evaluate endothelium-dependent vascular responses. Sodium
nitroprusside (SNP, 10-7 mol) was used to produce endothelium-independent
vasodilation. All substances were injected both in the presence and absence
of cyclooxygenase-inhibition with acetylsalicylic acid (ASA, 600 mg iv.).
Vasodilation to injections of saline was used as baseline. Data were analyzed
with t-test and ANOVA and are expressed as arbitrary perfusion units (PU,
mean±SD).
Results: L-NMMA had no effect in SSc but induced pronounced vaso-
constriction in controls (SSc vs. controls: +5±14 PU vs. -48±18 PU,
P<0.001). The vasodilator response to ACh did not differ between groups.
In the presence of L-NMMA ACh vasodilation was reduced in both groups
(SSc p<0.001 and controls P< 0.0001 vs. ACh alone) with a lesser net
effect of LNMMA in SSc (P< 0.05 vs controls). In the presence of ASA,
ACh-vasodilation remained unchanged in SSc but was significantly reduced
in controls (SSc P> 0.05, controls P<0.001). The magnitude of the ASA-
effect was significantly smaller in SSc (net ASA effect on ACh-vasodilation
SSc vs. controls: -33±15 PU vs. -84±35 PU, P<0.01). In the presence of
both ASA and L-NMMA, vasodilation to ACh was further reduced in both
groups as compared to ASA+ACh (P<0.0001), but the effect of combined
prostaglandin- and NO-inibition was significantly smaller in SSc (net effect
ASA+L-NMMA vs. ASA on ACh-vasodilation SSc vs. controls: -180±34
PU vs. -244±68 PU, P<0.001). SNP-induced vasodilation was also reduced
in SSc as compared to controls (+141±24 PU vs. +187±31 PU, P<0.01).

Conclusions: In our study SSc patients exhibited impaired in endothelial
function. In our setting, unmediated and stimulated NO secretion as well as
availability of vasodilator prostanoids were reduced in SSc.

Sa168 RENAL DYSFUNCTION CORRELATES WITH IMPAIRED
HEMODYNAMICS AND UNFAVORABLE OUTCOME IN
PULMONARY ARTERIAL HYPERTENSION

Nils Nickel 1, Heiko Golpon 1, Karen M. Olsson 1, Marius M. Hoeper 1,
Philipp Kümpers 2. 1Department of Respiratory Medicine, Hannover
Medical School, Hannover, Germany; 2Department of Medicine D,
Division of General Internal Medicine, Nephrology, and Rheumatology,
University Hospital Münster, Germany

Introduction and Aims: Renal dysfunction is a potent and independent
predictor of cardiovascular morbidity and mortality. We hypothesized that
renal dysfunction is also associated with abnormal hemodynamics and
outcome in patients with pulmonary arterial hypertension (PAH).
Methods: Demographics, clinicopathologic variables, functional capacity,
hemodynamics and outcome were determined from hospital records in a
retrospective cohort of 256 treatment-naïve PAH patients at time of initial
baseline right heart catheterization (retrospective cohort). Patients were
followed by regular outpatient assessments between 1999 and 2010. Fifty-
two additional PAH patients were studied prospectively with a second right
heart catheterization at 3 to 6 months after initiation of therapy (prospective
cohort). In all patients, glomerular filtration rate was estimated using the new
Chronic Kidney Disease Epidemiology Collaboration equation (CKD-EPI).
Results: In the retrospective cohort, median (IQR) age on entry into the study
was 56 (45–62) years, and 67% of subjects were female. Median eGFR was
89 ml/min (79 – 102). Abnormal GFR correlated with lower six minute walk
distance (r = 0.24, p=0.03), higher right atrial pressure (r = -0.23, p<0.001),
lower cardiac index (r = 0.24, p<0.001), lower mixed venous oxygen satura-

tion (r = 0.26, p<0.001), elevated serum uric acid (r = -0.58, p<0.001) and
elevated NT-proBNP levels (r = -0.42, p<0.001). During a median follow-up
of 24 (2 -136) months, 97 patients (42.9% of the cohort) reached the compos-
ite endpoint of deaths (n=79) or lung transplantation (n=18). Thirty patients
were lost to follow up. Median survival time steadily declined across the fol-
lowing eGFR tertiles: >88 ml/min (85 months), 65-88 ml/min (42 months),
<65 ml/min (29 months), (Log-rank test: p<0.001). After adjustment for
demographic, hemodynamic and biochemical variables, eGFR remained an
independent predictor of outcome in Cox regression models (adjusted haz-
ard ratio per 10 ml/min decrease 1.5 (95% CI 1.2-2.1), p = 0.008). Three to
six months after initiation of medical therapy, median eGFR improved sig-
nificantly (86 (67-95) vs. 109 (88-127), p<0.001) in the prospective cohort.
Changes in eGFR after initiation of therapy correlated with changes in serum
uric acid (r = 0.63; p<0.001), and NT-proBNP levels (r = 0.31; p=0.02).
Conclusions: Renal dysfunction as estimated by the CKD-EPI equation
was associated with a worse hemodynamic profile and was a powerful
independent predictor of unfavorable outcome among patients with PAH.

Sa169 HABITUAL PHYSICAL ACTIVITY AND SURVIVAL OF
PATIENTS IN HEMODIALYSIS

Liliana Pinelli, Alicia Marini, Graciela Voronovitsky, Marta Lugo.
Fresenius Medical Care Argentina, Buenos Aires, CABA, Argentina

Introduction and Aims: There is a high prevalence of sedentarism among
hemodialysis (HD) patients and an association between sedentarism and
decreased survival has been reported. This study aims at assessing the long
term survival of patients with different levels of habitual physical activity
(HPA). The impact on survival of functional disabilities that affect mobility
is included in the analysis.
Methods: Prospective study consisting in the follow up of outcomes of 147
HD patients whose level of physical activity had been measured 3 years
earlier [> 90 d HD, 59,2% hombres; age: 56,6±15,6; DBT 28,.6%; BMI
26,1±5,0; kT/V 1,4±0,3; Hb 9,9±1,6]. HPA had been quantified applying
the International Physical Activity Questionnaire Long Form (IPAQ-LF)
and the results expressed in metabolic equivalents per minute of activity
per week (METs). IPAQ-LF gauges physical activity performed in different
domains: work, transport, home/gardening and leisure. For the analysis of
survival, 3 groups were defined:
A. Sufficient HPA (> 600 METs.), N=57 (39%)
B. Insufficient HPA (< 600 METs), N=44 (30%)
C. Patients with functional disability (motor, visual or mental) unable to
ambulate or respond to the questionnaire. N=46 (31%).
Deaths (event) and transplants, change of dialysis clinic and survivors by
the end of the study (censored). were recorded. Survival rates are expressed
in percentage surviving after 1000 days.
Statistics: Kaplan Meier survival curves, Log Rank test (Mantel-Cox). SPSS
14.0
Results: During the period under analysis, survival rates were:
Group A. (Sufficient HPA) 89,5%, Group B (Insufficient HPA) 77,3% and
Group C. (Disabilities) 56,5%. Log Rank p=0,000.
The same analysis, restricted to non-diabetic patients (n: 105) to exclude
diabetes as a confounding variable, also resulted in significant differences
in survival rates: 90,6% for Sufficient HPA, 77,8% for Insufficient HPA and
62,5% for those with disabilities. Log Rank p=0,011.
Conclusions: This study confirms the association between survival in HD
and physical activity, as well as the burden of other disabilities that coexist
with end stage renal disease. These results point to the importance of a
systematic recording of HPA as a dimension associated to both mortality
and quality of life. Studies on a larger scale to evaluate the incidence of
clinical and demographic variables would be advisable.

Sa170 THERE IS A STRONG ASSOCIATION BETWEEN A RAISED
TRIGLYCERIDE:HDL-C RATIO AND CHRONIC RENAL
DISEASE BUT IS THIS EVIDENCE CAUSALLY LINKING
DYSLIPIDAEMIA WITH CKD?

Joseph Davies, David Goldsmith, Martin Crook, Anthony Wierzbicki.
King’s Health Partners AHSC, London, United Kingdom

Introduction and Aims: The prevalence of chronic kidney disease (CKD)
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stages 3-5, defined as eGFR < 60 ml/min/1.73 m2 is 8%1. Reduced GFR,
and proteinuria are associated with accelerated renal dysfunction. There are
several well established risk factors for the development and progression
of CKD, however whether dyslipidaemia is a significant contributory factor
is not clear. It is known that the triglyceride/HDL-C ratio (TG:HDL-C) is
an accurate predictor of future CVD and of the insulin resistant state. We
investigated the incidence of raised TG:HDL-C in patients with proteinuria
and an eGFR < 60 ml/min/1.73 m2 measured on one occasion at our large
tertiary referral lipid clinic in 2008.
Methods: 1283 patients attended the clinic in 2008, of which 1029 had
complete serum lipid and renal profiles. eGFR was calculated for these
patients using the 4 variable MDRD formula. We compared the incidence
of an elevated TG:HDL-C defined as values ≥1.55 (derived from National
Cholesterol Education Program guidelines2) between those with an eGFR <

60 ml/min/1.73 m2 (CKD stage 3-5) and ≥60 ml/min/1.73 m2 and between
proteinuric (albumin creatinine ratio > 2.4 mg/mmol or urinary protein level
> 0.06 g/l) and non proteinuric patients. Nephrotic range proteinuria was
found in only 11 subjects. We also compared those with a combination of
both CKD (stage 3 to 5) and proteinuria with “healthy” individuals suffering
from neither. The incidence of ACEi ± ARB and statin treatment was cal-
culated for each group. P values were calculated using the chi squared test.
Results: The prevalences of CKD and proteinuria were 11.18% and 19.42%
respectively; 4.76% had both. The incidence of a TG:HDL-C ratio ≥
1.55 was 47.83% and 34.91% in low (n=115) vs. normal (n=914) eGFR
groups (p=0.0066) and 50.50% in proteinuric (n=200) vs. 32.93% in non
proteinuric (n=829) groups (p<0.0001). In patients with both low eGFR
and proteinuria (n=49), 65.31% of which were treated with ACEi ± ARBs,
51.02% had a TG:HDL-C ≥ 1.55 vs. 31.85% among. “healthy” (n=763)
individuals (p=0.0057), 36.96% of which were ACEi ± ARB treated (p =
0.0001). There was a uniform incidence of statin treatment across all groups
(between 63.48% and 66.50%).
Conclusions: Using a large patient database of 1,029 patients from a tertiary
referral lipid clinic it is clear that CKD and proteinuria are common. The
TG:HDL-C ratio is strongly associated with key renal functional parameters,
and thus may be a target for future therapeutic intervention. SHARP-2 will
help define the rationale for intervention with statins.
References:
1. National Collaborating Centre for Chronic Conditions. Chronic kidney
disease. Early identification and management of chronic kidney disease in
adults in primary care and secondary care. Nice clinical guideline 73 (2008).
2. Third Report of the National Cholesterol Education Program (NCEP)
Expert Panel on Detection, Evaluation, and Treatment of High Blood
Cholesterol in Adults (Adult Treatment Panel III) Final Report. Circulation
(2002) 106: 3143.

Sa171 PREVALENCE AND PREDICTORS OF SEXUAL
DYSFUNCTION IN CHRONIC KIDNEY DISEASE:
A SYSTEMATIC REVIEW AND META-ANALYSIS OF
OBSERVATIONAL STUDIES

Sankar Navaneethan 1,2, Mariacristina Vecchio 3, Giusi Graziano 3,
Fabio Pellegrini 3 , Marialuisa Querques 4, Jonathan C. Craig 2,5, David
W. Johnson 6, Paul Stroumza 7, Marietta Torok 7, Eduardo Celia 7,
Gelfman Ruben 7, Juan Nin Ferrari 7, Anna Bednarek-Skublewska 7,8,
Jan Dulawa 7,9, Marinella Ruospo 7, Jorgen Hegbrant 7, Charlotta
Wollheim 7, Giovanni F.M. Strippoli 2,3,5,7 . 1Nephrology & Hypertension,
Glickman Urological & Kidney Institute, Cleveland Clinic, Cleveland, OH,
USA; 2Cochrane Renal Group, Sydney, Australia; 3Clinical Pharmacology
& Epidemiology, Mario Negri Sud Consortium, S Maria Imbaro (Ch), Italy;
4Nephrology, University of Milan, San Raffaele, Milan, Italy; 5Centre for
Kidney Research, HMRC Centre for Clinical Research Excellence in Renal
Medicine, University of Sydney, School of Public Health, Sydney, Australia;
6Nephrology, University of Queensland at Princess Alexandra Hospital,
Brisbane, Australia; 7Diaverum Medical, Scientific Office, Lund, Sweden;
8Nephrology, Medical University School, Lubin, Poland

Introduction and Aims: Sexual dysfunction is an under-recognized prob-
lem in men and women with chronic kidney disease (CKD). We conducted a
systematic review and meta-analysis to assess the prevalence and predictors
of this condition in CKD (pre-dialysis, dialysis, and transplant).
Methods: We searched MEDLINE (February 2009) for relevant observa-

tional studies, conducted in CKD patients only or including a control group
without CKD. Outcome measures included sexual dysfunction in men and
women with CKD, assessed with validated tools such as International Index
of Erectile Function (IIEF) or the Female Sexual Function Index (FSFI) or
other measures as reported by study authors.
Results: Forty-six studies (8050 patients) of variable size (ranging from 16
to 1023 patients) were included in this review. Most studies explored male
sexual dysfunction. The summary estimate of erectile dysfunction (ED) in
men with CKD was 69% (95% confidence interval 61% to 77%; 20 studies,
4332 patients). Differences in the reported prevalence rates of ED between
different studies were primarily attributable to age, CKD stage, and type of
study tool used to assess presence of ED. In women, the reported prevalence
of sexual dysfunction was only assessed in 306 patients from 2 studies and
ranged from 30% to 80%. Compared with the general population, women
with CKD had a significantly lower overall FSFI score (6 studies, 255
patients, Mean Difference -6.93, 95% confidence interval -9.01 to -4.78).
Increasing age, diabetes mellitus and depression were consistently found to
predict sexual dysfunction in 20 individual studies of CKD patients with
different methods.
Conclusions: Sexual dysfunction is highly prevalent in both men and
women with CKD, especially among those on dialysis. Larger studies
enrolling different ethnic groups, using validated study tools and analyzing
the influence of various factors on development of sexual dysfunction are
needed.

Sa172 COMPARATIVE EFECTIVENESS OF INFECTION-RELATED
OUTCOMES WITH PARICALCITOL VERSUS CALCITRIOL
TREATMENT IN CHRONIC KIDNEY DISEASE [CKD]
PATIENTS WITH SECONDARY HYPERPARATHYROIDISM

Steven Marx 1, Carla Frye 2, Samina Khan 1, Qing Harshaw 2,
Paul Audhya 1, Katie Deering 2, Raimund Sterz 1. 1Abbott, Abbott Park, IL,
USA; 2EPI-Q, Inc., Oak Brook, IL, USA

Introduction and Aims: Immune dysfunction, which leads to increased
susceptibility to infection, is often observed in patients with SHPT. This
may be due, at least in part, to increased intracellular calcium levels, which
may interfere with the normal function of cells within this system. This
study was conducted to assess the comparative effectiveness of infection-
related medication use, outpatient services, hospitalizations and costs in
pre-dialysis CKD patients with SHPT receiving paricalcitol or calcitriol.
Methods: A retrospective matched analysis of 1,266 pre-dialysis patients
per cohort was performed to compare infection-related health outcomes
and costs of paricalcitol with calcitriol treatment for SHPT. Patients
were matched using propensity scoring for age, gender, Charlson co-
morbidity index, and pre-index total costs. Multivariate models were
adjusted for age, gender, insurance, physician specialty, region, pre-index
co-morbidity, and pre-index costs to evaluate the impact of pre-dialysis
paricalcitol treatment versus calcitriol on infection-related medications,
outpatient services, hospitalizations and total costs.
Results: Multivariate analyses demonstrated fewer hospitalizations and
out-patient services, and lower total costs.

Paricalcitol vs Calcitriol Parameter Utilization/Cost 95% Confidence
Estimate Ratio Interval

Infection-related Medications -0.05 0.95 0.92 0.97
Infection-related Outpatient Visits -0.03 0.97 0.95 0.98
Infection-related Hospitalizations -0.25 0.78 0.69 0.87
Infection-related Total Costs -0.23 0.80 0.72 0.89
All-cause Medications -0.02 0.98 0.97 0.98
All-cause Outpatient Visits -0.05 0.95 0.94 0.95
All-cause Hospitalizations -0.14 0.87 0.82 0.92
All-cause Total Costs -0.10 0.90 0.87 0.94

Conclusions: Paricalcitol use was associated with fewer infection-related
and all-cause medication use, out-patient services and hospitalizations, as
well as lower costs compared to calcitriol. Further comparative studies may
be needed to confirm the findings of our study.
Disclosure: Drs. Marx, Khan, Sterz, and Audya are employees of Abbott,
the manufacturer of paricalcitol. Drs. Frye, Deering, and Harshaw are
employees of EPI-Q, Inc., an independent health outcomes research firm
contracted by Abbott Laboratories to conduct this analysis.
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Sa173 HYPERKALEMIA IN ELDERLY EMERGENCY ADMISSIONS
DURING RAAS BLOCKADE AND POTASSIUM-SPARING
THERAPY

Francesco Falaschi 1, Lorena Fenoglio 1, Mirosa Dellagiovanna 2,
Valentina De Vecchi 1, Paolo Albrizio 3, Vincenzo Sepe 3,
Carmelo Libetta 3, Maria Antonietta Bressan 1. 1Emergency, Fondazione
IRCCS Policlinico San Matteo, Pavia, PV, Italy; 2Pharmacology, ASL 12
Pavia, Fondazione IRCCS Policlinico San Matteo, Pavia, PV, Italy;
3Nephrology, Dialysis, Transplantation, Fondazione IRCCS Policlinico San
Matteo, Pavia, PV, Italy

Introduction and Aims: Current 2009 ACC/AHA guidelines (American
College of Cardiology; American Heart Association) in order to minimize
the risk of hyperkalemia in patients with heart failure (HF) recommend to
associate Renin-Angiotensin-Aldosterone System (RAAS) blockade with
low-dose aldosterone antagonist in patients with serum creatinine (SCr)
less than 2.5 mg/dl without recent worsening and serum potassium (SK+)
less than 5 mEq/l. Epidemiology analysis estimate that prevalence of HF
individuals aged 65 years or older with mild renal failure at risk of
hyperkalemia is steeply increasing. Aim of this retrospective study was to
analyse Emergency admissions of patients aged 65 years or older (Elderly
Emergency Admissions or EEAs) with hyperkalemia (SK+ > 6 mEq/l)
during RAAS blockade and potassium-sparing therapy (RAAS-block/K+-
sparing) occurring in the year 2005.
Methods: From the 2005 database we selected 8536 EEAs among 62,348
adult entries. Data were matched with the local medical district pharmaceu-
tical database for concomitant use of RAAS-block and K-sparing. In order
to avoid patients’ identification statistical analysis was carried out using
codes given at hospital entry. Acute Renal Failure (ARF) was defined for
individuals with normal range SCr within 3 months from hospital entry and
≥ 2 mg/dl at admission, or SCr > 50% for patients with chronic renal
failure (CRF) and stable SCr within the last 3 months. Severe hyperkalemia
was defined as SK+ ≥ 7.0 mEq/l. Study approval was obtained by the local
Hospital Ethical Committee.
Results: RAAS-block/K+-sparing was found in 332 (3.89%) of 8536 EEAs.
Six (1.81%; age range, 79-82 years; 4F 2M) out of 332 RAAS-block/K+-
sparing patients had HF and hyperkalemia (SK+ range, 6.3-8.5 mEq/l). SCr
before admission was available in 3 (SCr range, 1.1-1.4 mg/dl) of 6 EEAs,
all had ARF (SCr range, 2.2-8.9 mg/dl). SCr 1.1 mg/dl for a non-Afro
American 82-year-old woman is the equivalent of Stage 3 CRF (MDRD
GFR 47 ml/min). Severe hyperkalemia was found in 4 (67%) out of 6 EEAs
(SK+ range, 7.9-8.5 mEq/l), i.e. 1.2% of 332 RAAS-block and K+-sparing
patients. All 6 EEAs with hyperkalemia had HF and received conservative
medical treatment without hemodialysis. An 82-year-old man died the day
after admission, but cause of death couldn’t be retrieved.
Conclusions: Hyperkalemia occurred in 1.5% HF RAAS-block/K+-sparing
(No=6) EEAs. Three out of 6 patients with retrievable data had previous
normal range SCr and ARF at hospital entry. It might suggest the need
of revising current HF guidelines on RAAS-block/K+-sparing that consider
safe SCr less than 2.5 mg/dl. SCr isn’t always a reliable marker of renal
impairment and patients with CRF calculated by MDRD GFR might be
excluded from K+-sparing. Finally, HF guidelines should include closer
monitoring of SK+ and renal function for these patients.

Sa174 USING THE MDRD VALUE AS AN OUTCOME PREDICTOR
IN EMERGENCY MEDICAL ADMISSIONS

Jun Liong Chin, Sean Tomas O’Dowd, Wan Ahmad Hafiz Wan Md Adnan,
Kathleen Bennett, Deirdre M. O’Riordan, George J. Mellotte,
Bernard Silke. GEMS Directorate, St. James’s Hospital, Dublin, Ireland

Introduction and Aims: Both physiological and laboratory-derived vari-
ables, alone or in combination, have been used to predict mortality amongst
acute medical admissions. Using the MDRD not as an estimate of GFR but
as an outcome predictor for hospital mortality, we examined the relation-
ship between the MDRD value and in-hospital death during an emergency
medical admission.
Methods: An analysis was performed on all emergency medical patients
admitted between 1st January 2002 and 31st December 2008, using the
hospital in-patient enquiry system, linked to the patient administration
system and laboratory datasets. Hospital mortality (any inpatient death

within 30 days) was obtained from a database of deaths occurring during the
same period under physicians participating in the ’on call’ roster. Logistic
regression was used to calculate unadjusted and adjusted odds ratios (OR)
and 95% confidence intervals (CI) for MDRD value.
Results: For the MDRD value, univariate analysis identified those patients
in the lower 25% of the frequency distribution as possessing increased
mortality risk.

Admission MDRD by quantile and Unadjusted Odds Ratio

MDRD (ml/min) n Mortality (%) OR (95% CI) P <

133.6±22.7 2165 68 (3.1) 0.29 (0.22, 0.37) 0.0001
102.0±5.4 3261 80 (2.5) 0.21 (0.17, 0.26) 0.0001
74.3±11.1 10135 609 (6.0) 0.44 (0.40, 0.48) 0.0001
45.8±5.2 2709 442 (16.3) 2.17 (1.93, 2.43) 0.0001
23.7±8.3 1765 673 (38.1) 8.77 (7.84, 9.82) 0.0001

Their 30-day mortality rate was 24.9% versus 4.9% for patients without
an abnormal value (p<0.0001) with an OR of 6.49 (95% CI’s 5.88, 7.17:
p<0.001). After adjustment for 12 other outcome predictors including
co-morbidity, the OR was 4.77 (4.04, 5.68: p<0.0001). Using the Kidney
Disease Outcomes Quality Initiative (KDOQI) class, the respective mortality
rates by 30 days increased with a lower MDRD value, from 2.8% in KDOQI
Class 1 to 48.6% in KDOQI Class 5.

Admission MDRD by KDOQI Class and Unadjusted Odds Ratio

KDOQI Class KDOQI (ml/min) n Mortality (%) OR (95% CI) P <

1 >90 6235 2.8 0.21 (0.18, 0.24) 0.0001
2 60–89 8007 5.5 0.43 (0.39, 0.49) 0.0001
3A 45–59 2839 12.3 1.44 (1.27, 1.63) 0.0001
3B 30–44 1690 22.2 3.21 (2.83, 3.64) 0.0001
4 15–29 951 39.8 7.77 (6.75, 8.94) 0.0001
5 <15 313 48.6 9.88 (7.87, 12.4) 0.0001

Outcome prediction of an in-hospital death, at 5 and 30 days with MDRD,
yielded areas under the receiver operator curves of 0.83 (0.83, 0.84) and
0.77 (0.77,0.78).
Conclusions: Many factors predict survival following an emergency medical
admission. The MDRD value offers a novel, readily available and reliable
estimate of mortality risk.

Sa175 PRE-DIALYSIS CARE AND NEPHROLOGY REFERRAL:
A CZECH NATIONWIDE STUDY

Jana Smrzova 1,2, Martin Dvorak 3, Tomas Urbanek 3,
Michaela Sukenikova 3 , Ivan Rychlik 4 . 1INMED, Svitavy, Czech Republic;
2Dpt. of Internal Medicine, University Hospital Brno, Brno, Czech
Republic; 3Masaryk University, Brno, Czech Republic; 42nd Dpt. of
Medicine, 3rd Faculty of Medicine, Charles University, Prague, Czech
Republic

Introduction and Aims: 46,6% of patients starting RRT in the Czech
Republic in 2008 did not receive any nephrological pre-dialysis care. The
presented study PREPARE (PRE-dialysis Care in PAtients Starting REnal
Replacement Therapy) focuses on the quality of pre-dialysis care and its
outcomes and analyzes referral patterns.
Methods: A prospective multicenter study including 48,3% of all Czech
dialysis centers (participation was offered to all and was voluntary).
Information on primary renal diagnosis, comorbidities, laboratory and
clinical data at the start of RRT and prior to it, socio-economic status,
and data related to the patient’s referral have been collected. Its 1-year
follow-up is in progress. Statistical methods: Parametric and non-parametric
tests, analysis of variance, contingency tables, life tables, Kaplan-Meier and
correlation analysis; p<0,05 was considered significant (95% test power).
Results: 256 incident adult patients (aged 64,8±13,7) starting RRT over 5
months of 2009 were divided into 3 groups: A) very late referral (<1 month
prior to the RRT start), B) late referral (1-6 months), C) early referral (>6
months). The data related to the treatment and laboratory results are shown
in Table 1.
Patients living further than a 20-minute drive from the dialysis center proved
to be referred late more often (40,8%) than those living nearer (24,6%) and
so did the divorced ones.
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Table 1

A B C

Patients (%) 23,0 7,8 69,1
DM (%) 44,1 35,0 58,2
Hospitalization at the start of RRT (%) 91,5 20,0 38,6
Blood transfusion (%) 43,1 15,0 20,7
Hepatitis B vaccination (%) 10,2 70,0 79,0
Fistula/CAPD catheter (%) 8,8 65,0 66,1
ACEI/ARB (%) 43,1 60,0 74,7
ACEI/ARB (%) 5,1 50,0 57,4
Phosphate binder (%) 5,1 55,0 35,8
ESA (%) 1,7 45,0 26,3
Hemoglobin (g/) 92,6±17,3 102,6±13,0 98,5±15,8
Albumin (g/l) 32,9±6,4 36,2±6,4 36,5±6.8

Out of those referred early, 31,6% were referred by their GP, 19,8% by
diabetologist, 31,6% medical doctor/cardiologist, 10,7% by urologist. 63,3%
of the patients referred late (groups A+B) were seen by their GP, 22,8%
by diabetologist, 32,9% by medical doctor/cardiologist, 8,9% by urologist
during the 6-month period preceding the RRT; only 12,7% of patients did
not see any doctor during that time. Poor compliance was reported in 13,2%
of cases.
Conclusions: Patients referred to a nephrologist ≤6 months prior to the
RRT do not receive optimal treatment, display poor laboratory results, and
require hospitalization and blood transfusions more often than those referred
early.
The marital status and distance between their home and nephrologist are
important issues. Poor compliance was not a major problem.
Late referral is partly preventable as out of late referred patients (A+B):
– 41,8% suffered from DM, 22,8% were treated by a diabetologist and
32,9% by a medical doctor/cardiologist, and only 11,3% were not seeing
any doctor
– 91,1% presented at least 1 risk factor and 40,5% at least 3 risk factors for
CKD.
Disclosure: The study has been sponsored by the Czech Society of
Nephrology.

Sa176 ALISKIREN REDUCES PROTEINURIA IN ELDERLY
PATIENTS WITH STAGE 3 CHRONIC KIDNEY DISEASE
(CKD)

M.L. Alvarez Alejandre, C. Rosado, R. Lopez de la Fuente, J.L. Lerma,
C. Gonzalez. Nephrology, Hospital Universitario, Salamanca, Spain

Introduction and Aims: An early blocking of proteinuria is an effective
mechanism to slow the progression of renal damage and to reduce cardio-
vascular morbidity, which is very high in CKD. One of its main mechanisms
is the inhibition of the renin-angiotensin system. However, a dual blockade
with ACEI and ARB can deteriorate renal function and induce hyperkalemia,
especially in the elderly. Aliskiren is a recent direct renin blocker that has
been used in our centre, but its effects on proteinuria and CKD progression
on elders when combined with ACEI/ARB is still unknown.
Aims: 1. To assess the antiproteinuric effect of aliskiren for a period of 6
months; 2. To identify its influence on renal function; 3. To establish its
clinical and metabolic side effects.
Methods: We performed a prospective study of 44 patients (mean age
70±5) with stage 3 CKD under treatment of ACEI and/or ARBs who started
taking 150 mg/day of aliskiren. Each patient served as own control and
there was a control group of 12 patients with similar characteristics under
treatment with ARB (olmesartan). We assessed microalbuminuria, serum
K, serum Cr and Ccr (MDRD). The statistical study was performed with
analysis of variance with Student’s t-test or Kruskal-Wallis test, depending
on the variables.
Results: There was a significant decrease of microalbuminuria from 1012
to 875 (p<0.002).
The mean concentration of serum K was 4.5 mg/dl, and it remained constant
during all the study (p=0.86).
There was a significant reduction of serum Cr, from 1.98 to 1.94 mg/dl
(p<0.003), and Ccr increased from 36.61 to 37.8 ml/min (p<0.013).
Conclusions: 1. Aliskiren reduced microalbuminuria significantly in elderly
patients with stage 3 CKD who had been previously treated with ACE
inhibitors and/or ARB.

2. The good tolerance of aliskiren, the absence of adverse metabolic effects
(hyperkalemia) and the moderate increase in glomerular filtration support
the conclusion that it can be used with close monitoring in these patients,
although long-term randomized studies are required in order to verify these
results.

Sa177 PRIMARY PHYSICIANS RARELY DETECT CHRONIC
KIDNEY DISEASE IN TYPE 2 DIABETIC PATIENTS

L. Cortes-Sanabria, J.C. Burciaga, H.R. Martinez-Ramirez,
A.M. Cueto-Manzano. Unidad de Investigación Médica en Enfermedades
Renales, IMSS, Guadalajara, Jalisco, Mexico

Introduction and Aims: Type 2 diabetes mellitus (DM2) is the most
common cause of end-stage renal disease (ESRD) in many parts of the
world. A large number of individuals at early stages of chronic kidney
disease (CKD) are largely undiagnosed and untreated; consequently, ESRD
is continuously increasing. Primary physicians (PP) are the most indicated
to perform the measures for preventing, diagnosing and treating CKD at
early stages. Aim: To determine the frequency with which PP identify risk
factors and establish the diagnosis of CKD in DM2 patients.
Methods: 627 patients were randomly selected from the total DM2
population ≥18 years attending to 11 primary health-care units. Clinical
charts were reviewed searching for clear evidence of CKD diagnosis,
classification and risk factor identification. CKD was defined according to
K/DOQI criteria.
Results: Patients were 63±13 years, 56% female, and had 11±7 years of
DM2 vintage. Age >60 years was present in 63%, smoking in 38%, obesity
in 59%, dyslipidemia in 48%, hypertension in 58%, use of nonsteroidal anti-
inflammatory drugs in 24%, and urinary tract infection in 10%. Inadequate
control was observed for blood glucose in 53%, for hypertension in 71%,
and for serum lipids in 21%. None of the latter variable was identified
as risk factor for CKD. Serum creatinine was measured in 354 patients
(56%) within the previous 18 months; from these, only 11 patients had an
estimated GFR. Using clinical record data, CKD stages 3-5 was present
in 21% of the sample; however, in none of the cases CKD diagnosis and
classification were established by PP.
Conclusions: CKD was neither diagnosed nor classified in this sample of
patients (in spite of being present in a 21% of them). A high frequency of
CKD risk factors was present, but in no case they were clearly identified in
the clinical records. Despite PP were taking care of DM2 patients at high
risk for CKD, they rarely requested-calculated indicators of renal function.
Efforts have to be done to increase the clinical competence of PP for
diagnosing CKD.

Sa178 USE OF PHOSPHATE BINDER (PB) THERAPY IN
PATIENTS WITH CHRONIC KIDNEY DISEASE (CKD) NOT
ON DIALYSIS

Michael Keith 1, Raymond Pratt 1, Jose Menoyo 2, Mary Beth Clarke 2,
Jose Diaz-Buxo 3, Jonathan Greenberg 3. 1Shire Pharmaceuticals, Wayne,
PA, USA; 2Genzyme Corporation, Cambridge, MA, USA; 3Fresenius
Medical Care, Waltham, MA, USA

Introduction and Aims: Hyperphosphataemia is a chronic condition de-
fined as having a serum phosphorus (P) level above the upper limit of normal
(typically ≥4.6 mg/dL [1.49 mmol/L]), and may develop in patients with
CKD. This study aimed to better understand nephrology practice patterns,
including patient and treatment characteristics, for prescription PBs in the
CKD population not on dialysis.
Methods: Data from the electronic records of SDI Health Inc. (Plymouth
Meeting, PA, USA) were used to identify patients ≥18 years who had
elevated serum creatinine values or an ICD9 diagnosis indicative of CKD at
medical visits between January 2004 and December 2007, and a serum P and
parathyroid hormone (PTH) test result ≤180 days prior to the first recorded
prescription for PB therapy. Patients who received renal replacement therapy
≤3 months before or after the study index date or dialysis within the study
period were excluded. Descriptive statistics were analysed and reported for
patient, treatment and laboratory variables. Data are mean ± SD.
Results: A total of 2193 patients met the inclusion criteria and were included
in the analysis. Mean age was 63±14 years, approximately half were male
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and 34% were Caucasian. Essential hypertension was the most frequent
co-morbid condition (75%) followed by lipid metabolism disorders (45%)
and diabetes (36%). The mean number of prescription medications prior to
initiating PBs was 7.6. The mean creatinine value at PB initiation decreased
from 5.9±2.6 mg/dL (522±230 μmol/L) in 2004 to 4.6±2.3 mg/dL
(407±203 μmol/L) in 2007. The mean estimated glomerular filtration rate
(eGFR) at the time of PB initiation increased from 13.1±10.5 mL/min in
2004 to 17.0±11.1 mL/min in 2007. The mean serum P level proximal to
incident PB prescription was 5.1±1.3 mg/dL (1.65±0.42 mmol/L); yearly
mean data were consistently around this value. The mean PTH value at
the time of incident PB use was 257.2±258.2 pg/mL (27.3±27.4 pmol/L).
Mean PTH levels were already 4.5-fold higher than normal at the time of
PB initiation. The mean initial daily dose for prescription PB therapy was
2169 mg for lanthanum carbonate, 4276 mg for calcium acetate and 5011
mg for sevelamer hydrochloride.

Conclusions: This study is one of the few to report the use of PB therapy in
patients with CKD not on dialysis. Initiation of PB therapy often occurred
when serum P and PTH levels were well above the normal range. Over the
study period (2004–2007), mean eGFR data suggest that PB therapy was
initiated earlier in CKD and increasingly in Stage 4.
Disclosure: This study was funded by Shire Pharmaceuticals, Genzyme
Corporation and Fresenius Medical Care. Authors are employed by the
study sponsors.

Sa179 RELATIVE RISKS FOR ALL-CAUSE MORTALITY BY
LEVELS OF FASTING GLUCOSE ON HEMODIALYSIS
PATIENTS WITH OR WITHOUT A HISTORY OF DIABEES
MELLITUS

Chiu-Ching Huang 1, Chih-Chia Liang 1, I.-Kuan Wang 1, Yi-Tzone Shiao 2,
Kuang-Fu Cheng 2, Ruei-Shiang Shiu 3. 1Nephrology Division, China
Medical University Hospital, Taichung, Taiwan; 2Biostatistics Center,
China Medical University, Taichung, Taiwan; 3Bureau of Health
Promotion, Taichung, Taiwan

Introduction and Aims: Our previous study has shown hemodialysis (HD)
patients with fasting blood glucose (FBG) levels greater than 100mg/dl are
associated with increased all-cause mortality. Whether this phenomenon
stands true for patients with or without a history of diabetic mellitus (DM)
at commencement of HD is unknown.
We aimed to investigate the association between fasting blood glucose
(FBG) levels and mortality hazards of HD patients with or without a history
of DM at commencement of HD.
Methods: An observational cohort analysis based on database of Tai-
wan Renal Registry. Patients: Adult patients (n=50112) on chronic HD
for at least 90 days at 450 facilities in Taiwan from 1995 to 2005.
Survival status was observed until December 31,2008. All patients have
complete observation of study factors, e.g.age,gender,primary renal dis-
ease,comorbidity,FBG,hematocrit, serum albumin,calcium,phosphate and
i-PTH. Predictor: Time-averaged FBG level.Statistics; Three Cox propor-
tional hazard models were used: Model 1 (unadjusted model), Model 2
(case-mix-adjusted model) and Model 3 (case-mix-and multiple covariates
adjusted model).

Results: At entry of HD, 46.8% of our patients had a history of DM,
while 53.2% did not have DM. Mean follow-up time was 4.81+ 3.36 years.
We found an overall J-shaped relationship between all-cause mortality and
levels of FBG in both diabetic and non-diabetic populations.A significant
increases in mortality starting at ≥ 110 mg/dl as well as <80 mg/dl
were observed in non-diabetic patients (Fig.1) while significant increases
in mortality observed only starting at levels≥240 mg/dl as well as <80
mg/dl in diabetic patients (Fig.2). The adjusted hazard ratios (HR) for FBG
levels <60, 110-124, 140-159, 180-199, 220-239, 260-279, ≥280 mg/dl
were 2.34, 1.14, 1.37, 1.95, 2.02, 2.2 and 2.13 (P<0.0001,all ranges) for
non-diabetic patients. The corresponding HRs for diabetic patients were
1.49 (P=0.01), 1, 0.95, 1.1,1.08, 1.15 (P=0.02) and 1.38 (P<0.0001).

Conclusions: There is a stepwise increase of all-cause mortalities,starting
from FBG higher than 110 mg/dl in non-diabetic patients on chronic HD,
while this trend is less prominent in diabetic population. Besides, higher
threshold (≥240mg/dl) was observed. Extremely low FBG (<60mg/dl)
levels have highest risk for death in both diabetic and non-diabetic patients.

Sa180 DOES C-CREACTIVE PROTEIN (CRP) IMPROVE RISK
PREDICTION IN HEMODIALYSIS PATIENTS? RESULTS
FROM THE DIALYSIS OUTCOMES AND PRACTICE
PATTERNS STUDY (DOPPS)

Brian Bieber 1, Yun Li 2, Jon Bazeley 2, Hal Morgenstern 2, Patricia De
Sequera 3, Christian Combe 4, Hiroyasu Yamamoto 5, Martin Gallagher 6,
Bruce Robinson 1,2 . 1Arbor Research Collaborative for Health; 2University
of Michigan; 3Hospital Infanta Leonor; 4Centre Hospitalier Universitaire
de Bordeaux; 5Jikei University School of Medicine; 6Concord Repatriation
& General Hospital

Introduction and Aims: High CRP levels have been associated with
elevated mortality in hemodialysis (HD) patients. CRP is measured routinely
in many European and Japanese hemodialysis (HD) facilities, but rarely in
the US or Canada. The purpose of this study was to assess whether CRP
informs prediction of mortality risk beyond information gained from other
commonly measured inflammatory markers.
Methods: We analyzed data from 4,508 HD patients from 2005-08 in 10
countries (Japan, Australia, New Zealand, and 7 European countries) in
the DOPPS, a prospective cohort study. Patients in Canada and the US
were excluded due to infrequent CRP measurement. Logistic regression
was used to model 1 yr mortality while accounting for facility clustering
and adjusting for inflammatory variables and other patient characteristics
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(figure footnote. Following the addition of an inflammatory biomarker
(CRP, albumin, ferritin, or WBC) to the prediction model, a patient was
considered appropriately reclassified if their predicted risk of mortality
increased by ≥ 5% (for decedents) or decreased ≥ 5% (for survivors). We
assess the predictive value of each biomarker by a summary reclassification
statistics, i.e., net reclassification improvement (NRI), where NRI = [Prob-
ability(Up|Died) – Probability(Down|Died)] – [Probability(Up|Survived)
– Probability(Down|Survived)], and ’Up’/’Down’ refer to predicted risk
changes of ≥±5%.
Results: Overall mortality in the cohort was 11% (n=516 decedents).
Median baseline CRP (mg/L) was 4.4 (IQR=1.5-10.0) among survivors and
10.0 (4.0-28.5) among decedents. The predicted 1-year mortality risk in
the model adjusted for all 9 variables was 20% (IQR=10%-26%) among
decedents and 10% (4%-14%) among survivors. Addition of CRP to the
model with the other 8 covariates resulted in a NRI of 9.06%. The NRI
was 11.39% for albumin, 0.12% for ferritin, and 0.00% for white blood
cell (WBC) count. Sensitivity analyses limited to 139 (of 191) facilities that
routinely measured CRP produced similar results. Additional analyses (not
shown) found that as a predictor of mortality risk, CRP performed similar
to albumin and much better than WBC count and ferritin.

Conclusions: The risk reclassification approach indicates that CRP mea-
surement provides prognostic information beyond that gained from other
common inflammatory markers. It will be useful to cross validate our
findings using other data sets. Further study is needed to determine if inter-
ventions that effectively reduce CRP levels will improve clinical outcomes.
Disclosure: DOPPS is supported by scientific research grants from Amgen
(since 1996), Kyowa Hakko Kirin (since 1999, in Japan), Genzyme (since
2009), and Abbott (since 2009) without restrictions on publications.

Sa181 IMPACT OF CHANGE OF DIALYSATE Na+
CONCENTRATION ON INTERDIALYTIC WEIGHT GAIN,
BLOOD PRESSURE, HOSPITALIZATION AND SURVIVAL

O. Sergeyeva, L. Usvyat, P. Kotanko, N.W. Levin. RRI, NY, USA

Introduction and Aims: Sodium gradient (GNa+), computed as dialysate
Na+ (dNa+)- serum Na+ (sNa+)concentration, has a negative impact on
patient’s interdialytic weight gain,(IDWG) systolic blood pressur (SBP),

and patient outcomes. We hypothesize that a reduction of dNa at a unit level
would improve outcomes, in particular hospitalizations for fluid overload,
and survival.
Methods: Retrospective data in 6 randomly selected RRI dialysis clinics
in NY. 3 clinics reduced dNa from 140 to 138 mmol/L on 03/2008 and
another 3 clinics continued the use of dNa 140 mmol/L. “Before” period for
both clinics was defined as 05/2006-12/2007 and “after” period as 05/2008
-12/2009. Mean of pre HD SBP and mean IDWG as % of mean post HD
weight (IDWG) were computed. Patient survival, hospitalizations for fluid
overload were noted. Independent t-test used for the continuous variables,
Wilson’s method for proportion confidence intervals used for proportions.
Results: There were no significant changes in the preSBP and pre HD
weight between the “before” and “after” periods in either set of clinics.
However, there was an increase in IDWG in the clinics that stayed on dNa
140 mmol/L (�=0.41%), but a significant decline in IDWG in the clinics
switched to dNa 138 mmol/L (�=-0.46%, P<0.05).

Mortality rate (expressed in deaths/100 patient years (DPY)) declined in the
“after” period vs. the “before” period in both set of clinics. The decline in
the clinics that stayed on dNa 140 mmol/L was 3.3 DPY (P=NS) and 2.8
in the clinics that switched to dNa 138 mmol/L (P<0.05). The death rate
in the “before” period was significantly higher in the clinics that did not
switch to dNa 138 mmol/L vs. clinics that switched (23.6 DPY and 14.9
DPY, respectively).
Hospital admissions for fluid overload (expressed as # of admissions for
fluid overload per 100 patient yrs (HFPY)) increased in the clinics that
remained on dNa 140 mmol/L by 4.6 HFPY (P<0.05) while it declined by
0.5 HFPY (P=NS) in those clinics that switched to dNa 138 mmol/L.

Conclusions: The results indicate that a reduction of dNa from 140 to 138
mmol/l at a clinic level is associated with a decrease in IDWG. BP changes
were not affected by the reduction in dNa, possibly because of changes in
antihypertensive drug therapy. We hypothesize that the decline in IDWG
may have contributed to the observed reduction in hospital admissions for
fluid overload. However, while the mortality decreases are notable, many
other factors may contribute to such improvements. The results of this
observational study call for randomized controlled trials of lowering dNa.

Sa182 IMPACT OF HOME DIALYSIS ON UK HEALTHCARE
BUDGET

Joble Joseph 1, Suzanne Laplante 2. 1Baxter, Compton, United Kingdom;
2Baxter, Brussels, Belgium

Introduction and Aims: The proportion of UK dialysis patients treated
at home (peritoneal dialysis (PD) and home haemodialysis (HHD)) has
declined from 30.4% in 2003 to 21% in 2007, while the prevalence of
dialysis patients has increased on average by 5% annually over the same
period. This decrease in home dialysis is mainly due to a decrease in the
proportion of PD patients (28% in 2003 to 19% in 2007). Performing
dialysis at home has several advantages over in-centre dialysis. In addition
to improved survival, home dialysis is less intrusive on patient’s life and
limits exposure to hospital pathogens. Thus, these patients are less likely
to spend time in hospital. Given choice, 50% of patients will choose PD.
As approximately 80% of chronic kidney disease patients are suitable for
PD, up to 40% of patients could then be on PD. Figures for HHD are
believed to be around 10%, bringing to 50% the proportion of patients
that could be treated at home. This analysis was performed to estimate
the potential savings that could be generated by increasing the delivery of
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dialysis at home to 30% (HHD 5%; PD 25%) in the National Health Service
(NHS).
Methods: A Markov model built in Excel compared the current situation
(status quo) forecasted to 2013 to a scenario where 30% of prevalent
dialysis population would be at home (HHD 5%; continuous ambulatory
PD 8.8%; automated PD (APD) 15%; assisted APD (aAPD) 1.2%), leaving
70% to in-centre HD (30% in satellite HD). Data inputs included prevalent
patients in the previous 5 years, 2007 incident established renal failure
patients, patient flow (dialysis modalities, transplant, and death), incidence
of complications and related duration of hospital stay, erythropoietin use,
access failure rate, transport costs and nurse to patient ratio.
Results: The number of patients on dialysis in the UK is expected to be
30,404 in 2013. Extrapolating current trends, only 13.5% would be treated
at home (11.1% on PD). Running the dialysis program and managing patient
complications would then require a budget of £1 billion nationally (£262
million more than 2007 budget). A scenario where the proportion of patients
treated at home represents 30% of the patients on dialysis would limit
this increase to £159 million. The average annual cost per patient would
increase from £32,899 in 2007 to £35,048 with the status quo but would
decrease to £31,584 with 30% being treated at home. The model forecasts
that in 2013, a total of 306,797 hospital days would be related to dialysis
complications/infections with the status quo compared with 294,385 days in
the scenario. The status quo projection requires an additional 771 full time
nursing equivalents to run the dialysis program by 2013 compared with 485
for the scenario. Transport costs would also be reduced by £16 million as
well as a reduction in erythropoietin usage – by 796 million less units.
Conclusions: Increasing the use of home dialysis to 30% in the UK would
generate a saving of £103 million to the NHS. This saving is not only derived
from the dialysis modality, but also from dialysis related hospitalisations,
transport and erythropoietin usage. In addition, this would also help address
the expected nursing shortage in the coming years.
Disclosure: Joble Joseph is an employee of Baxter. The model was
sponsored by Baxter.

Sa183 ALLOPURINOL AND ALL-CAUSE MORTALITY AMONG
HEMODIALYSIS (HD) PATIENTS (PTS): RESULTS FROM
THE DIALYSIS OUTCOMES AND PRACTICE PATTERNS
STUDY (DOPPS) IN JAPAN

Yuki Tsuruta 1, Kosaku Nitta 1, Tadao Akizawa 2, Shunichi Fukuhara 3,
Akira Saito 4, Kiyoshi Kurokawa 5, Lin Tong 6, Bruce M. Robinson 6,7 ,
Ronald L. Pisoni 6, Takashi Akiba 1. 1Tokyo Women’s Medical University,
Tokyo, Japan; 2Showa University, Tokyo, Japan; 3Kyoto University, Kyoto,
Japan; 4Tokai University, Kanagawa, Japan; 5National Graduate Institute
for Policy Studies, Tokyo, Japan; 6Arbor Research Collaborative for
Health, Ann Arbor, USA; 7University of Michigan, USA

Introduction and Aims: While high uric acid levels are associated with
elevated mortality in the general population, higher mortality has been
reported for HD pts with low uric acid levels. Recently, allopurinol therapy
was associated with lower mortality among diabetic pts with no kidney
disease. Allopurinol use is common among maintenance HD pts in Japan.
Our objective was to describe the relationship between allopurinol and
mortality in these patients.
Methods: Data from 6309 HD pts (184 HD facilities) in the DOPPS (1999
to 2008) in Japan were used. All-cause mortality and CVD-mortality were
compared among allopurinol users (n=1567) and non users (n=4742) by
Cox regression models adjusting for numerous pt factors.
Results: Mean (SD) uric acid level was 7.7±1.5mg/dl overall, and
7.0±1.5mg/dl in allopurinol users vs 8.0±1.4mg/dl in non-users
(p<0.0001). Allopurinol users on average were 1.5 yrs younger and
had lower diabetes prevalence, higher serum creatinine levels, and other
patient characteristics that differed (p<0.05) from non-users. Mortality over
follow-up was 6.1% in allopurinol users and 8.9% in non users. In adjusted
models, allopurinol was associated with lower risk of all-cause mortality
(Table). The risk of CVD mortality among allopurinol users was also re-
duced, but not statistically significant (HR 0.81; 95% CI 0.54-1.19, p=0.28).
Similar results were found in models that further adjusted for uric acid
levels (all-cause mortality: HR 0.66 [95% CI: 0.52-0.83], p=0.0006; CVD
mortality: 0.79 [0.51-1.20], p=0.27). The % of pts using allopurinol varied
greatly across facilities (25th and 75th %iles = 9% & 36%, respectively).

The HR for all-cause mortality did not differ according to facility % of pts
using allopurinol.

Conclusions: In this cohort of Japanese HD pts, allopurinol use was
associated with lower case-mix adjusted mortality, independent of uric acid
levels. However, pts using allopurinol were generally healthier than those
not. Because the facility practice of more frequent allopurinol use was not
related to mortality risk, this raises the question to what extent the greater
survival seen for allopurinol users is due to treatment by indication bias.
Replication of these findings in other HD populations is complicated by the
generally low use of allopurinol in Europe and North American HD units.
Randomized controlled trials may be needed to test whether allopurinol
reduces mortality among HD pts.
Disclosure: DOPPS is supported by scientific research grants from Amgen
(since 1996), Kyowa Hakko Kirin (since 1999, in Japan), Genzyme (since
2009), and Abbott (since 2009) without restrictions on publications.

Sa184 HEALTH STATUS; RENAL FUNCTION AND QUALITY OF
LIFE AFTER MULTI-ORGAN FAILURE AND ACUTE KIDNEY
INJURY REQUIRING RENAL REPLACEMENT THERAPY

Sebastian Scholz 1, Carsten Hafer 1, Katharina Wiegrefe 1,
Herrmann Haller 1, Danilo Fliser 2, Jan Kielstein 1,
Robert Faulhaber-Walter 1. 1Nieren- und Hochdruckerkrankungen,
Medizinische Hochschule Hannover, Germany; 2Innere Medizin IV –
Nieren- und Hochdruckkrankheiten, Universitätsklinikum des Saarlandes,
Homburg/Saar, Germany

Introduction and Aims: Critically ill patients with acute kidney injury
(AKI) in need of renal replacement therapy (RRT) have a protracted and
often incomplete rehabilitation and the long term outcome has been rarely
investigated. This present study aims to examine the health-status, renal
function and quality of life 5 years after multi-organ failure (MOF) including
AKI with renal support.
Methods: Survivors of the Hannover-Dialysis-Outcome- (HANDOUT-
Study [compared intensified vs. standard extended dialysis in critical patients
with AKI and RRT) [Faulhaber-Walter, Hafer et al. NDT 2009] were to
be evaluated after 5 years for: survival, health status (history, physical
examination, ECG, Ultrasound), renal function (Cystatin C calculated
eGFR), quality of life (qol) and affective status (standardized questionnaire,
numeric scales).
Results: 157 participants were included in HANDOUT (study period 28d,
deceased n=65). In-hospital mortality n=15; 77 patients were discharged.
4 years later 62% (n=48) of the discharged patients could be located so
far. Of these, 31,3% (n=15) had died, mostly within <1a after discharge
from hospital. Main causes of death were cardiovascular events and sepsis.
33 patients survived as yet. Recent 5-yr follow up visits unfolded the
following results: hospital admissions since end of HANDOUT: 2.3±1,99;
eGFR (Cystatin-C): 82±22 ml/min/1.73m2 (Stage II° CKD); urine output:
3.2±0.8l/d; proteinuria: 143±0.1mg/d; health status: 3.4±0.5 (1[very good]-
5[very poor]); everyday life performance: 21.1±6.5 (10 [very good]-30 [very
poor]); Affectivity index [euthymia/dysthymia]=2,36
Conclusions: Mortality after severe AKI is higher than short term prospec-
tive studies can show. Short and long term morbidity is significant. Kidney
recovery mostly remains incomplete. Since CKD increase CVS risc we
deduce that life expectancy will be reduced. A complete recovery according
to the WHO definition of health can not be proved. Quality of life is slightly
reduced. Affectivity is heterogenous with therefore representing normal
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variability but presents mostly euthymic emotionality. Summarized: AKI
in critically ill patients results in incomplete rehabilitation but acceptable
quality of life.

Sa185 THE COST OF DIALYSIS IN BELGIUM

Max Dratwa 1, Anne-Marie Bogaert 2, Karin Caekelbergh 3,
Mark Lamotte 3, Suzanne Laplante 4. 1CHU Brugmann, Brussels, Belgium;
2AZ Zusters van Barmhartigheid, Ronse, Belgium; 3HEOR, IMS Health,
Brussels, Belgium; 4Baxter World Trade sprl, Brussels, Belgium

Introduction and Aims: The number of patients undergoing dialysis in
Belgium has increased by almost 25% since 2002. Dialysis is expensive
and despite dialysis patients representing 0.061% of the Belgian population,
1.6% of the health care budget was dedicated to dialysis only in 2006. The
aim of this study was to assess the total cost of various dialysis modalities
in Belgium, from both public health care payer (HCP) and limited societal
perspective (HCP + patient co-payments).
Methods: Records of patients undergoing dialysis on January 1st 2006 at 9
Belgian dialysis centers were reviewed for resources used over 12 months.
Data included baseline medical characteristics, dialysis-related information
and resource use (hospitalizations, ambulatory care, medication, transport).
Costing was performed by applying official tariffs to resources used.
Charlson co-morbidity score was used to decide whether analysis could be
done by dialysis modality (in-center hemodialysis – ICHD; limited care
hemodialysis – LCHD; continuous ambulatory peritoneal dialysis-CAPD;
automated peritoneal dialysis – APD) or dialysis technique (HD or PD) as
co-morbidity is a known confounding factors of health care costs.
Results: 130 patients were recruited (ICHD: 48; LCHD: 39; CAPD: 17;
APD: 26). Patients on CAPD and ICDH had significantly higher Charlson co-
morbidity scores (p=0.0152) than those on LCHD and APD. No difference
was observed in patients pooled by dialysis technique (p=0.9435), therefore,
this analysis was deemed preferable. Observed annual average cost to
manage a patient at home with PD was � 55,296 for HCP (� 56,821
with co-payments). Average cost for a HD patient was significantly higher
(� 66,926 for HCP, p=0.0020; � 69,861 with co-payments, p=0.0005).
Significant differences were also observed on dialysis procedure costs (main
cost driver) and patient co-payments (p<0.005, see figure). Based on the
observed costs for APD, CAPD, ICHD and LCHD and on the current
prevalence of each dialysis modality in Belgium (i.e., 6% APD, 4% CAPD,
66% ICHD and 25% LCHD), and considering that approximately 6400
patients were on dialysis in 2006 in Belgium, total costs for the Public Payer
to treat these patients in that year is estimated to be approximately � 452
million (2.45% of the 2006 health care budget).
Conclusions: In Belgium, treating end-stage renal disease (ESRD) patients
with HD costs significantly more (about 21%) than with PD. The average
cost per dialysis patient could be reduced by increasing the use of dialysis
modalities performed at home. For example, increasing the proportion of
patients on PD from the current 10% to 30% could generate savings in
the order of 22 million Euros per year. These savings could serve to treat
approximately 325 out of the additional ESRD patients expected in the
coming years in Belgium without increasing the budget for dialysis. Home
peritoneal dialysis could represent an avenue to HCPs and the Ministry of
Social Affairs seeking to control health care budget.
Disclosure: This abstract was sponsored by Baxter World Trade sprl.

Sa186 HAS THE PROBABILITY OF DEATH ON PERITONEAL
DIALYSIS BEEN OVERESTIMATED? THE
METHODOLOGICAL IMPORTANCE OF COMPETING
RISKS IN SURVIVAL ANALYSIS

Jean-Baptiste Beuscart 1,2, Dominique Pagniez 2, Eric Boulanger 2, Celia
Lessore de Ste Foy 2, Julia Salleron 1, Luc Frimat 3, Alain Duhamel 1.
1Biostatistics, EA 2694, Universite Lille Nord de France, Lille, France;
2Nephrology, CHU Lille, Lille, France; 3Nephrology, EA 4003, INSERM
CIC-EC CIE6, Nancy-Université, Nancy, France

Introduction and Aims: The Kaplan-Meier method may be suboptimal
in survival analysis on peritoneal dialysis (PD). This method considers
one event only, usually death. Transfer to haemodialysis (HD) and kidney
transplantation (KT) are not taken into account, although these events alter

the probability of death and hinder its observation in PD. It has been shown
that the competing risks method was more appropriate in such situations.
Methods: All patients starting PD in our centre between 1992 and 2008
were entered in this study. Cumulative incidence was estimated for death
during PD, transfer to HD, and KT, using both the Kaplan-Meier and the
competing risks methods.
Results: Of 383 patients included, 123 (32.1%) died during PD treatment,
121 (31.6%) were transferred to HD, and 93 (24.3%) underwent KT. The
Kaplan Meier method systematically overestimated the probabilities of
these events: the estimated risk at 13 years was 97% for death, 82% for
transfer to HD, and 44% for KT. The sum of these probabilities was 2.2 at
13 years. This result was mathematically incorrect because the events are
mutually exclusive and the sum of their probabilities must be one. With the
competing risks method, the estimated probabilities for death during PD,
transfer to HD and KT were respectively 37%, 36% and 26% at 13 years.
The sum of the probabilities estimated with this method was 1 at all times.

Conclusions: These data suggest that methodological considerations are
necessary to improve the validity of survival measurements in PD patients.
The competing risks method appears to be an appropriate and reliable way
of addressing this problem.

Sa187 INCREASING THE USE OF PERITONEAL DIALYSIS CAN
GENERATE SIGNIFICANT SAVINGS TO THE NORWEGIAN
HEALTHCARE SYSTEM

Dag Paulsen 1, Markus Rumpsfeld 2, Suzanne Laplante 3. 1Sykehuset
Innlandet, Lillehammer, Norway; 2University Hospital, North Norway,
Tromso, Norway; 3EMEA Health Outcomes, Baxter, Brussels, Belgium

Introduction and Aims: Survival in patients undergoing peritoneal dialysis
(PD) is at least as good, and sometimes even better, than that of patients
undergoing hemodialysis (HD). As PD is performed at home, it is less
intrusive on patient’s life and reduces exposure to hospital pathogens.
Patients on PD develop fewer complications and spend less time in hospital
during the first few years on treatment.1 In Norway, there were approximately
189 patients on PD in 2008 (16.3% of dialysis patients). This proportion
has been stable over the past 5 years. Studies have shown that when patients
are offered the choice, 50% of them will choose PD. As approximately
80% of patients are suitable for PD, the proportion of patients on PD could
therefore reach 40%. This analysis was performed to estimate the savings
that could be generated to the Norwegian health care system by increasing
PD to 30% over the next 5 years.
Methods: A Markov model built in Excel compared the current situation
(status quo) to a scenario where 30% of dialysis patients would be on PD
in 2014 (with and without 20% of PD patients receiving nurse assistance:
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aPD). Clinical data inputs included: prevalent patients in the previous 5
years, 2008 incident patients, patient flow (dialysis modalities, transplant,
and death) from the 2008 Renal Registry report. Resources and cost data
included: all inclusive official dialysis tariff, estimated transport costs and
patients:nurse ratio from a cost study performed in 2007.2 A Ministry of
Health (MoH) perspective was taken. All costs are expressed in 2006 NOK.
Results: The model predicts that 1550 patients will be on dialysis in 2014.
If the status quo is maintained (i.e., 18% of PD patients), the MoH would
require a budget of 726 Mio NOK in 2014 (versus 540 Mio NOK in 2008)
to run the dialysis program. With 30% PD the required budget would be 713
Mio NOK (719 Mio NOK with aPD; 7-13 Mio NOK savings over status
quo). Maintaining the status quo would mean that 482 full time equivalent
(FTE) nurses would be needed for dialysis in 2014 (123 FTEs over 2008).
With 30% PD only 74 additional FTEs would be needed (plus 61 000 home
nursing visits for aPD), representing savings to dialysis clinics/hospitals of
18 Mio NOK (12 Mio NOK including home visits) over the status quo.
Transport costs would also represent significant savings to clinics/hospitals
as they would be reduced by 17 Mio NOK.
Conclusions: Increasing the use of PD to 30% in Norway would generate
significant savings to the MoH as well as to the dialysis clinics/hospitals.
These savings would totally offset the additional costs associated with home
nursing visits for aPD. In addition, to the savings on dialysis procedure and
transport, a greater use of PD would help manage future requirements in
nursing staff and in capital expenditure. Furthermore, as PD patients lose
less time travelling to or being at the hospital, the savings to the society are
expected to be even greater than those forecasted here.
References:
1. Berger A et al. Am J Manag Care 2009: 15: 509-518
2. Nyhus K et al. EU ISPOR, Dublin 2007 (oral presentation)
Disclosure: The economic model and cost study were sponsored by Baxter.

Sa188 EFFECT OF IMPACT PROGRAM ON CLINICAL
INDICATORS OF INCIDENT HEMODIALYSIS PATIENTS

John Robertson 1, Grace Chen 2, Pooja Goel 2, Ronald Levine 2,
Deborah Benner 2. 1Office of the Chief Medical Officer, DaVita Inc.,
Lakewood, CO, USA; 2DaVita Inc., Lakewood, CO, USA

Introduction and Aims: The objective of this study was to evaluate lasting
results of the IMPACT (Incident Management of Patients, Actions Centered
of Treatment) program in reducing incident patient mortality. The program
started in October 2007 and standardizes the on-boarding process for intake,
education, and management of incident patients during the 0- to 90-day
period when they are most vulnerable. The program was initially piloted
to 44 dialysis facilities and has now been expanded to all 1527 DaVita
facilities.
Methods: This observational study of a systematized quality improvement
effort evaluated the IMPACT cohort in comparison to non-IMPACT patients
at the 90-day time point and extends to 365-days. The study analyzes
primary patient outcomes (morbidity and mortality), arteriovenous access,
serum albumin, adequacy, and anemia of IMPACT patients vs. non-IMPACT
patients from the end of their incident period up through the end of their first
year of dialysis. The study time period is from October 2007 to December
2009. Mortality rate is reported per quarter and cumulative mortality over
4 quarters. Method 1 analysis maintained a constant sample size over time
and includes patients with a complete record of survival or death over 1
year. Method 2 analysis calculated time-at-risk-based mortality, in which all
new to dialysis patients were included if they had at least 1 day of treatment
during the 1-year period.
Results: Early study results showed that IMPACT patients experienced
increased fistula access compared to nonIMPACT patients by Q2 (43.8%
vs. 40.9%); this difference increased (64.2% vs. 57.7%) by end of Year 1
(p=0.015); only 18.1% of IMPACT patients were using CVC in contrast to
22.3% of nonIMPACT patients (p=0.021). IMPACT patients had a mean
change improvement in serum albumin levels of 0.217 g/dL from their pre-
to post-incident period compared to 0.186 g/dL for nonIMPACT patients
(p=0.0801). Method 1 mortality results were significantly lower in IMPACT
patients (N=417) per individual quarter compared to the non-IMPACT
patients (N=12,855; P=0.095 for Q1-3, P 0.05 for Q4), and mortality
declined rapidly and consistently each quarter. By Method 2, there was
a similar trend toward lower mortality among IMPACT patients (N=732)

compared to non-IMPACT patients (N=30,542) in the latter half of the year,
in both the per-quarter and cumulative analyses.
Conclusions: Early findings have shown that better management of incident
patients through the IMPACT program was associated with more patients
having AV fistula access thus reducing the patients’ risk of infection and
other catheter-related hospitalizations. The IMPACT program previously
demonstrated lowered mortality among incident hemodialysis patients which
will be tested with this extended time study. This benefit is likely a result
from focused patient management, especially in placing fistula access, at
facilities using the IMPACT program.
Disclosure: The authors are employees of DaVita Inc.

Sa189 TACHYCARDIA AS A PREDICTOR OF POOR SURVIVAL IN
CHRONIC HEMODIALYSIS PATIENTS

Kunitoshi Iseki 1,2, Shigeru Nakai 2, Kunihiro Yamagata 2,
Yoshiharu Tsubakihara 2. 1Dialysis Unit, University Hospital of The
Ryukyus, Nishihara, Okinawa, Japan; 2Patient Rejistration Committee,
Japanese Society for Dialysis Therapy, Tokyo, Japan

Introduction and Aims: High pulse rate is a culprit of all cause of death in
the general population, but not examined in a large cohort of hemodialysis
(HD) patients.
Methods: We examined the relationship between pulse rates (beats per
minutes, bpm) at before HD session and survival using the nationwide
HD registry of the Japanese Society for Dialysis Therapy. Outcomes were
confirmed using the coded ID numbers both 2005 and 2006 registries.
Logistic analyses were performed to determine the effect of pre HD pulse
rate on survival.
Results: A total of 147,702 patients (50.5% men; 31.4% with diabetes
mellitus; mean age 63.6 years) on HD three times a week were studied.
Mean (SD) pulse rate was 74.6 (12.0) bpm. Distribution of pulse rate
was: 0.7% in 40-49bpm, 6.1% in 50-59bpm, 25.3% in 60-69bpm, 38.1%
in 70-79bpm, 18.7% in 80-89bpm, 7.9% in 90-99bpm, and 2.4% in 100-
109bpm, and 0.7% in 110-129bpm. The overall 1-year mortality rate
was 6.6%: Compared to the reference pulse rate of 60-69bpm, the odds
ratio (95% CI) for the 1-year mortality rate was 1.178 (0.865-1.604, NS)
for pulse rate 40-49bpm, 1.048 (0.919-1.195, NS) for 50-59bpm, 1.138
(1.049-1.234, P=0.0018) for 70-79bpm, 1.488 (1.357-1.633, P<0.0001) for
80-89bpm, 1.963 (1.745-2.207, P<0.0001) for 90-99bpm, 2.738 (2.298-
3.262, P<0.0001) for 100-109bpm, and 2.553 (1.885-3.457, P<0.0001) for
110-129bpm after adjusting for age, sex, diabetes mellitus, body mass index,
HD duration, serum albumin, hemoglobin, and systolic blood pressure.
Conclusions: Survival rate decreased with the increase in pre HD pulse rate
in chronic HD patients. Prospective studies on target levels of pulse rate are
warranted.

Sa190 ASSISTED PERITONEAL DIALYSIS IS A COST-EFFECTIVE
ALTERNATIVE IN FRAIL ELDERLY DUTCH END STAGE
RENAL DISEASE PATIENTS

S. Laplante 1, H. Krepel 2, B. Simons 2, A. Nijhoff 3 , R. van Liere 4,
M. Simons 3. 1Baxter, Brussels, Belgium; 2Sint Franciscus Ziekenhuis,
Roosendaal, Netherlands; 3Baxter, Utrecht, Netherlands; 4Healthcare
Management School, Amersfoort, Netherlands

Introduction and Aims: With the Dutch population aging, the number of
individuals 75 years old or more in need of dialysis is growing. Dialysis
can significantly prolong survival in these patients. However, hemodialysis
can be perceived as too burdensome as these patients are likely to spend
some 50% of their remaining life at or in hospital. Peritoneal dialysis (PD)
is an ideal alternative as it is less aggressive; avoids time at or travelling
to hospital and limits exposure to hospital pathogens. When informal help
is not available, Dutch patients can be institutionalized in a nursing home
where PD is performed safely. Providing nursing services at home (assisted
PD) can be an alternative. The aim of this analysis was to verify the
cost-effectiveness of assisted PD.
Methods: A decision-tree model was constructed in Excel to estimate
the cost-effectiveness of assisted automated PD (aAPD). Current treatment
pathway (conservative management, CM: 40%; APD in nursing home,
nhAPD: 60%) was compared to a new approach including aAPD at home
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(i.e., CM: 20%, nhAPD: 20%, aAPD: 60%). Data inputs included survival,
quality adjusted life year (QALY) and costs. Survival data came from a
weighted average of 3 published studies in this type of patients. Official
tariffs (2009) were used for costs, except for conservative management
where an assumption of � 15 000 per year was made. Main data inputs for
the base case are shown below:

Table 1: Base case data inputs

CM nhAPD aAPD

1-year survival 0.622 0.848 0.848
2-year survival 0.313 0.699 0.699
3-year survival 0.247 0.565 0.565
4-year survival 0.108 0.413 0.413
5-year survival 0.097 0.403 0.403
Annual costs (Euros) 15,000 107,818 64,199
QALY 0.4833 0.5600 0.5900

Scenario analyses on the 1-year analysis were performed by varying survival
rates, costs (±10%), QALY (±5%) and percent of CM patients (0-40%).
Sensitivity analyses on the 5-year analysis were performed by using survival
data from the published studies that showed the largest and smallest
difference in survival. The healthcare payers perspective was taken.
Results: Both 1-year and 5-year analyses showed that aAPD is dominant,
i.e., more effective and less costly than the current treatment pathway. All
scenarios analyzed gave similar results with incremental cost-efficacy ratios
ranging from (-� 19 705 to -� 1 698 479/QALY). Over a 5-year period,
offering aAPD in addition to CM and nhAPD can generate savings of
around � 17 500 (� 13 500-� 23 055) per patient to the healthcare payers.
Conclusions: Dialysis in frail patients can improve their survival and
quality of life significantly. However, these patients are likely to need
help to perform the procedure at home. In the absence of a spouse, child
or carer, paid help may be necessary. Despite the investment required in
home nursing activities, providing aAPD in frail elderly ESRD patients is a
cost-saving alternative for Dutch healthcare payers.
Disclosure: The author is an employee of Baxter. The model was sponsored
by Baxter.

Sa191 LOGISTIC REGRESSION MODEL TO PREDICT
HEMODIALYSIS PATIENT MORTALITY RISK FOR TIMELY
INTERVENTION

Len Usvyat, Stephan Thijssen, Nathan W. Levin, Peter Kotanko. Renal
Research Institute, NY, USA

Introduction and Aims: Ability to predict hemodialysis (HD) patient
survival is crucial yet difficult in a dialysis clinic setting. An alert system
that may assist clinic staff & physicians could be a key component
to providing timely diagnostic and intervention and improving patient
survival. We aimed to develop a logistic regression model that can be used
to predict patient survival status in subsequent 6 months.
Methods: We conducted a retrospective analysis of all incident in-center
hemodialysis (HD) patients (pts) in RRI clinics starting HD between Jan
1 2001 and Dec 31 2008. The analysis included all pts who survived the
first 6 months (mns) of HD. Patients’ demographic, lab & treatment (txt)
parameters were recorded as averages of the first 6 mns on HD. Those
parameters were used as independent variables in the logistic regression.
Pts’ survival status was noted in mns 7 to 12. A logistic regression model
with death as the outcome variable was constructed.
This model was then applied to predict mortality risk in these pts in mns 13
to 18 (based on averages of lab & txt parameters in mns 7 to 12) and in mns
19 to 24 (based on averages of lab & txt parameters in mns 13 to 18).
Results: 5,671 pts survived the first 6 mns of dialysis, of which 354 died in
mns 7 to 12. Logistic regression parameter estimates are shown in the first
table (bold indicates statistically significant estimates).
The resulting logistic regression model was used to validate survival status
in the same data set & in the pts with vintage of 12 mns and 18 mns,
respectively. Receiver-operator characteristic (ROC) curves were computed
to assess predictive power of the model. Validating the model in the same
data set resulted in an area under the ROC curve (AUC) of 0.77. Validating
the same model in pts with a vintage of 12 and 18 mns, respectively, resulted
in an almost identical AUC.

Using the Youden Index, optimal alert thresholds for death were calculated
(above). These values can be used as an alert threshold to notify the clinic
& the physician that a given patient is at increased risk of death.
Conclusions: Ability to alert clinic staff & the physicians of pts at higher
risk of death is crucial for timely diagnostic & therapeutic interventions.
This analysis establishes a model that can be used to predict patient survival
status in the following 6 mns. Given the AUC values, this model can be
used to predict survival in incident HD patients up to 2 years from start of
dialysis. Incorporating trends in lab & txt parameters may further improve
the prediction of mortality risk in HD patients.

Sa192 ASSOCIATION OF IRON LEVELS WITH ERYTHROPOIETIN
RESISTANCE AND MORTALITY IN HEMODIALYSIS
PATIENTS

Shingo Fukuma 1, Seiji Hashimoto 2, Shigeru Nakai 2, Kunitoshi Iseki 2,
Yoshiharu Tsubakihara 2. 1Department of Epidemiology and Healthcare
Research, Kyoto University, Kyoto, Japan; 2Committee of Renal Data
Registry of the Japanese Society for Dialysis Therapy, Japan

Introduction and Aims: Iron targets in hemodialysis (HD) patients are
indistinct due to the confounding effect of the malnutrition-inflammation
complex syndrome (MICS). This study aimed to determine the levels
of ferritin and iron saturation ratio (ISAT) that associated with reduced
erythropoietin (EPO) resistance and improved mortality, taking into account
the MICS.
Methods: Historical cohort study. Setting: The nationwide HD registry of
the Japanese Society for Dialysis Therapy, between 2005-2006 (follow-up
of 12 month). Patients: Patients with at least 3 months of HD treatment
who received EPO. The patients were categorized into 5 groups according
to ferritin level (I: <50, II: 50 to 99, III: 100 to 199 (reference), IV: 200 to
499 and V: ≥500 ng/ml) and 4 groups according to ISAT (I: <20, II: 20 to
34.9 (reference), III: 35 to 49.9 and IV: ≥50%). Main outcomes: The EPO
resistance index (ERI) and all-cause mortality. ERI was calculated as the
weekly weight-adjusted dose of EPO divided by hemoglobin level. The odds
ratios (OR) for high-ERI (defined as ERI>20.17 U/kg/week/g per 100ml:
90th percentile) were calculated using a logistic regression model, adjusting
for case-mix and MICS (defined as CRP>1.2 mg/dl: 90th percentile, and/or
serum albumin level <3.3 g/dl: 10th percentile). The hazard ratios (HR)
for all-cause mortality were calculated using a Cox proportional hazards
model, adjusting for case-mix and MICS. We also conducted subgroup
analysis stratified by the presence of MICS. In all cases, the fit of models
with missing data were compared with models in which missing data were
excluded. The results were not different.
Results: ERI and ferritin were higher and ISAT lower in patients with
MICS than those without the syndrome. After adjusting for case-mix and
MICS, patients with ferritin levels 50 to 99 ng/ml and ISAT 35 to 49.9%
had the lowest OR for high-ERI overall, whereas patients with ferritin levels



iii96 Epidemiology and outcome research 1 Saturday, June 26, 2010

50 to 499 ng/ml had the lowest OR in the subgroup without MICS (Table
1). In a Cox model adjusted for case-mix and MICS, ferritin <200 ng/ml
and ISAT 20 to 49.9% had the lowest HR for all-cause mortality overall,
whereas ferritin <500 ng/ml and ISAT 35 to 49.9% had the lowest HR in
the subgroup without MICS (Table2).

Conclusions: Taking into account MICS, ferritin 50 to 499 ng/ml and ISAT
35 to 49.9% were associated with reduced EPO resistance and improved
mortality in Japanese HD patients.

Sa193 GENERAL POPULATION DIABETES MELLITUS AND
RENAL REPLACEMENT THERAPY INCIDENCE IN THE UK

Clare Castledine 1, Julie Gilg 1, David Ansell 1, Charlie Tomson 1,2,
Fergus Caskey 2,3. 1UK Renal Regsitry, Bristol, United Kingdom; 2Richard
Bright Renal Unit, Southmead Hospital, Bristol, United Kingdom; 3Clinical
Science North Bristol, University of Bristol, Bristol, United Kingdom

Introduction and Aims: Variation in the incidence rate of RRT exists
within the UK and is only partly explained by the age, ethnicity and
socio-economic deprivation profile of each area. This analysis examines
the association between general population diabetes prevalence and RRT
incidence at a local health area level.
Methods: The incidence of RRT in each health area for 2007 and 2008 was
obtained from the UK Renal Registry database. The prevalence of diabetes
mellitus (types 1 and 2) in 2007-2008 was obtained for each health area from
the recently established Quality and Outcomes Framework (QOF) database
(www.qof.ic.nhs.uk), an annual reward scheme for primary care doctors in
the UK, which encourages the creation of a register of all patients with
diabetes in each practice. These data have not previously been available.
Area-level socio-economic deprivation was adjusted for using the Townsend
score. Two Poisson regression models were built, one with health area level
RRT incidence (all cause) as the outcome variable (192 health areas) and
one with RRT incidence for diabetic nephropathy only (RRTDM) as the
outcome variable. RRTDM was defined as those patients commencing RRT
with a primary renal disease code of diabetes. Health areas were excluded
from this analysis if data on primary renal disease were incomplete resulting
in 133 health areas. Statistics were performed using SAS 9.2.
Results: Of the 192 health areas, 152 were in England, 22 in Wales, 14 in
Scotland and 4 in Northern Ireland. The mean general population diabetes
mellitus prevalence per health area was 4.0%, range 2.4%-5.5%. The mean
incidence rate of RRT per health area was 112.1 per million population
(pmp), inter-quartile range (IQR) 89.4-129.4pmp. The mean incidence rate

of RRTDM was 28.4 pmp (IQR 18.4-38.7). The rate ratio for RRT incidence
was 1.17 (1.13-1.22 p<0.0001) with each 1% rise in diabetes prevalence
in the unadjusted model. After adjustment for age and gender the rate
ratio of RRT was 1.21 (1.17-1.26 p<0.0001) for each 1% rise in diabetes
prevalence and after further adjustment for ethnicity and socio-economic
deprivation the rate ratio was 1.08 (1.04-1.13 p=0.0003). In the model of
RRTDM incidence, a 1% increase in prevalence of diabetes was associated
with a rate ratio of RRT of 1.31 (1.21-1.42 p=0.0001), after adjustment for
age and gender this rate ratio rose to 1.46 (1.35-1.57 p<0.0001) and after
further adjustment for ethnicity and socio-economic deprivation fell to 1.26
(1.14-1.40 p<0.0001).
Conclusions: Each 1% higher prevalence of diabetes in the general
population was independently associated with an 8% higher RRT incidence
and a 26% higher RRTDM incidence. Further work is ongoing to establish
other general health characteristics which might be associated with RRT
incidence.This information could be used to help plan future RRT need and
to identify any areas where there may be persisting unmet need for RRT.

Sa194 PATIENTS WITH DIABETES MELLITUS TYPE 2 ADMITTED
FOR RRT – COMPARISON OF SELECTED BIOCHEMICAL
AND CLINICAL PARAMETERS AND THE EVOLUTION
AFTER ONE DECADE PERIOD

Radka Kleckova, Jana Veresova, Petra Ronova, Katarina Nehezova,
Ivan Rychlik. Dialysis Unit Vinohrady, FMC, Prague, Czech Republic

Introduction and Aims: Diabetic patients (pts) belong to the most compli-
cated group of pts entering RRT and early referral to nephrologsist could
play an important role in their follow-up.
Methods: Aim was to compare selected biochemical and clinical parameters
in pts with type 2 diabetes (DM2) admitted for maintenance hemodialysis
therapy (HD) in one decade difference (period 1: 1998-2000 vs. period
2: 2008-2009), and in terms of their previous referral (groups A1,A2) or
non-referral (group B1,B2) to nephrologists.
Results: Overall 31 incident DM2 patients entered HD during the first
period, representing 41% of all incident HD pts. Although all pts were
managed by diabetologists, only 52% were referred to nephrologists pre-
dialysis. Starting HD, following parameters were found to be significantly
worse in B1 vs. A1 group: blood pressure (BP) (157/78 vs. 143/73mmHg),
RAS blockers (27 vs. 56%) and statin therapy (7 vs. 25%), GFR (0.161 vs.
0.220ml/s), 24-h proteinuria (6.0 vs. 2.6g), s-creatinine (685 vs. 499mmol/l),
glycated hemoglobin (HbA1c) (7.8 vs. 6.9%), s-albumin (30.7 vs. 34.6g/l).
Other factors compromising B1 were present: no vascular access, no anti-
HBV vaccination, higher incidence of strokes (27 vs. 13%) and smokers (45
vs. 25%). The prevalence of these parameters was lower in B1: coronary
artery disease (CAD) (60 vs. 94%), peripheral artery disease (PAD) (27
vs. 44%) and congestive heart failure (CHF) (40 vs. 69%). No significant
differences were found in age, gender, DM2 duration, retinopathy, insulin
and fibrates therapy, lipids or hemoglobin.
During the second period, 20 DM2 pts entered HD, i.e. 31% of all incident
HD pts. 65% pts were referred to nephrologists. Following parameters
were found to be significantly worse in B2 vs. A2: DM2 duration (9.6 vs.
21yrs), RAS blockers therapy (50 vs. 85%), GFR (0.102 vs. 0.111ml/s),
HbA1c (6.7 vs. 4.8%), s-albumin (27.7 vs. 33.3g/l), s-triglycerides (2.6
vs. 1.6mmol/l). Other factors compromising B2 were present: no vascular
access, no anti-HBV vaccination, diabetic neuropathy (83 vs. 69%). The
presence of these conditions was lower in group B2: CAD (33 vs. 46%),
PAD and strokes (both 16 vs. 23%).No significant differences were found
in BP, age, 24-h proteinuria, cholesterol or hemoglobin.
Comparing data of both periods (1 vs. 2), following parameters changed:
in period 2, incidences of DM2 pts (41 vs. 31%), non-referral (48 vs.
35%) and CHF decreased; lipid, HbA1c and entry GFR levels lowered,
RAS blockers therapy increased (1/3 up). The hemoglobin level, absence of
vascular access and vaccination remained unchanged.
Comparing data in subgroups, pts in A2 vs. A1 had longer duration of DM2,
higher insulin therapy and 24-h proteinuria, but lower prevalence of CAD
(46 vs. 94%) and PAD (23 vs. 44%).
Conclusions: Early referral is warranted and it has important clinical
and laboratory consequences. During one decade period, certain general
improvement of some health status parameters was observed, mainly
decreased non-referral and prevalence of CAD and increased RAS blockers
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therapy. However, anemia remained unchanged and entry renal function
even decreased.

Sa195 VARIATION IN PARENTERAL IRON USE OVER TIME AND
BETWEEN COUNTRIES: THE DIALYSIS OUTCOMES AND
PRACTICE STUDY (DOPPS)

George Bailie 1, Nancy Mason 2, Lin Tong 3, Ronald L. Pisoni 3,
Francesco Locatelli 4, Mark R. Marshall 5, Masaki Inaba 6, Bruce
M. Robinson 2,3 . 1Albany College of Pharmacy & Health Sciences, Albany,
NY, USA; 2University of Michigan, Ann Arbor, MI, USA; 3Arbor Research
Collaborative for Health, Ann Arbor, MI, USA; 4Ospedale A. Manzoni,
Divisione di Nefrologia e Dialisi, Lecco, Italy; 5Department of Renal
Medicine, Middlemore Hospital, Otahuhu, Auckland, New Zealand; 6Osaka
City University Graduate School of Medicine, Osaka, Japan

Introduction and Aims: It is recognized that there is large variability in
ESA use and Hgb values across countries for HD patients (pts), but little is
known about the prescribing patterns of IV iron preparations.
Methods: Iron use data were collected from Phases I (96-01), II (02-04)
and III (05-08) for HD pts in facilities of 12 countries participating in the
DOPPS, an HD cohort study. Trends in IV iron use (n = 18,646) and different
iron products (n = 11,406) over phases were from prevalent cross-sections
of pts with ESRD > 90 days over 4 mo at study entry. Distributions of iron
use by country were based on 1-mo and 4-mo intervals in 07-08 (n = 6,685).
Results: In 07-08, IV iron was used over 1 mo (Table) in 23% of pts in
Jpn and 48% of pts in all other countries (max 68% in Spa). IV iron use
over 4 mo was 40% in Jpn and 66% in all other countries (max 83% in
Swe). There was a trend towards higher % IV iron use from Phase I/II to
Phase III in most countries [e.g. over 4 mo, in Fra from 55 to 68% (I to
III); Ger 67 to 79% (I to III); UK 58 to 78% (I to III); US 60 to 76% (II to
III)]. However, % IV iron use was almost unchanged over time in Bel, Can,
and Jpn. The types of IV iron products used varied, with the specific type
largely unchanged between phases in 9 of 12 countries. Exceptions were
increased use of iron sucrose (IS) in Fra [96% maltofer (I) to 99% IS (III)];
Spa [98% gluconate (I) to 98% IS (III)]; US [18% dextran, 50% gluconate
and 31% IS (II) to 36% gluconate and 63% IS (III)]. Among pts receiving
IV iron, dosing more often than once weekly was uncommon (<10%) in all
countries except Jpn (20%), Ger (34%), and Ita (39%). Total monthly dose
>400 mg/mo was prescribed to <10% of pts in Jpn, ANZ, and Spa; 32%
of pts in Ita; and 11-18% of pts in the other countries.

Conclusions: Iron choice may be influenced by practice guidelines, reim-
bursement pressures (e.g. bundling), and current understanding of toxicity.
IV iron use has varied widely over time and between countries. Among
pts receiving IV iron, most receive relatively small maintenance doses,
though the use of higher monthly doses (e.g. >400 mg) is common in
some countries. Jpn’s low % use of IV iron may reflect conservative anemia
treatment, with low ESA doses and lower achieved Hgb (DOPPS data).
Additional evaluation of the effectiveness and safety of these IV iron dosing
strategies in routine practice is required.
Disclosure: GRB and NAM have received grants and speaking fees from
pharmaceutical companies that market parenteral iron preparations in various
countries. No sponsorship was provided for the current work. The DOPPS
is supported by scientific research grants from Amgen (since 1996), Kyowa
Hakko Kirin (since 1999, in Japan), Genzyme (since 2009), and Abbott
(since 2009) without restrictions on publications.

Sa196 IMPACTS OF CARDIO-PROTECTIVE DRUGS ON
OUTCOMES IN MAINTENANCE HEMODIALYSIS PATIENTS

Paul Balter, Len Usvyat, Paul Zabetakis, Olga Sergeyeva, Peter Kotanko,
Nathan W. Levin. Renal Research Institute, New York, NY, USA

Introduction and Aims: Cardiovascular disease (CVD) is the leading
cause of death in dialysis patients. This study analyzes the impact of cardio-
protective, in particular angiotensin-converting enzyme inhibitors (ACEs),
angiotensin receptor blockers (ARBs), and β-blockers (BB) on patient
outcomes in a cohort of patients from Renal Research Institute (RRI).
Methods: We performed a retrospective record review in all in-center
hemodialysis patients treated in one of the RRI clinics in Nov 2007
(“baseline period”). We assessed whether these patients were on ACEs,
ARBs, or BB in the baseline period or received it in the “follow up
period”, defined as Dec 2007 to Dec 2009. Baseline measures such as
albumin, pre-dialysis systolic blood pressure (preSBP), & pre-dialysis
weight (preWeight) were noted. Patient survival was observed in the follow
up period. Unadjusted Kaplan Meier analysis was completed comparing
patient with and without cardio-protective drugs; Cox proportional hazards
model adjusted for age, gender, race, diabetic status, clinic site, and
baseline measures was performed comparing patients with and without
cardio-protective drugs.
Results: 5,090 patients were analyzed. Figure 1 summarizes information
about the two patient groups; Mean (SD).

Overall, RRI patients have seen an increase in the use of cardio-protective
drug therapy between 2007 and 2009: growing from 43% to 66% of the
patients using cardio-protective drugs. During the same period, mortality
has dropped from 14.4 to 13.5 deaths per 100 pt yrs.
In Kaplan Meier analysis mean survival time in patients on cardiac drugs
was 690 days (95% CI: 684-697) while it was 670 days (95% CI: 659-
680) for patients not on cardio-protective drugs (log-rank test, p<0.05).
The adjusted Cox proportional hazards model showed a 17% reduction in
mortality in patients on cardio-protective drugs (Hazard ratio=0.83 (95% CI
0.72-0.94)).

Conclusions: This retrospective analysis shows that cardio-protective drug
use is associated with improved patient survival, both in univariate &
multivariate analysis. Potential limitations of the study are its observational
nature and variation in prescription practices between clinics. We tried to
account for prescription variability by adjustment for clinic site in the Cox
model. Indication bias, while critical, should overestimate the impact of
being on cardiac drugs even further thus suggesting that being on the cardio-
protective drugs is even more beneficial. Ultimately, RCT is necessary to
assess whether cardio-protective drugs improve patient outcomes.

Sa197 THE COMPARISON OF THE MORTALITY BETWEEN
JAPANESE PD AND HD PATIENTS: THE FOUR-YEAR
FOLLOW-UP MULTICENTER STUDY

Kazunobu Ichikawa, Tsuneo Konta, Satoshi Takasaki, Ami Ikeda,
Isao Kubota. Department of Cardiology, Pulmonology, and Nephrology,
Yamagata University School of Medicine, Yamagata City, Japan

Introduction and Aims: To examine the effect of dialysis modality on
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the prognosis of Japanese dialysis patients, we conducted a prospective
multicenter study.
Methods: The age, sex and clinical parameters-matched 84 peritoneal
dialysis (PD) and 84 hemodialysis (HD) patients (average age, 64.7 years;
male, 54.5%; diabetes, 23.5% in total patients) have been followed for 4
years. The all-cause, cardiovascular and non-cardiovascular mortalities were
compared between PD and HD patients.
Results: During follow-up period, 13 PD patients (7 cardiovascular and
6 non-cardiovascular deaths) and 21 HD patients died (11 cardiovascular
and 10 non-cardiovascular deaths). Kaplan-Meier analysis revealed that the
difference in all-cause, cardiovascular and non-cardiovascular mortalities
between PD and HD were not statistically significant (15.5% vs. 25.0%,
P=0.210, 8.3% vs. 13.1%, P=0.406 and 7.1% vs. 11.9%, P=0.346, re-
spectively). In subgroup analysis, as compared with HD, PD showed a
significantly lower rate of all-cause mortality in males (12.0% vs. 31.7%,
P=0.036) and a marginally lower rate in non-diabetic patients (11.6% vs.
24.1%, P=0.095). In multivariate Cox analysis, the independent predictor
for death was serum albumin levels, not dialysis modality.
Conclusions: This study showed that the overall mortality was not signifi-
cantly different between PD and HD patients. However, there is a possibility
that the dialysis modality might affect the prognosis in some type of dialysis
patients.

Sa198 NO EVIDENCE OF OCCULT HEPATITIS C VIRUS
INFECTION IN PATIENTS ON CHRONIC HEMODIALYSIS

Seema Baid-Agrawal 1, Ralf Schindler 1, Sunda Rimpler 1,
Adrienne Staedtler 1, Barbara Malik 2, Astrid Hielscher 1, Ulrich Frei 1,
Thomas Berg 2. 1Division of Nephrology and Medical Intensive Care,
Department of Medicine, Campus Virchow-Klinikum, Charité
Universitatsmedizin Berlin, Berlin, Germany; 2Division of
Gastroenterology and Hepatology, Department of Medicine,
Campus-Virchow Klinikum, Charité Universitatsmedizin Berlin, Berlin,
Germany

Introduction and Aims: Occult hepatitis C virus (HCV) infection is a
recently described entity defined as the presence of HCV RNA in liver
and/or peripheral blood mononuclear cells (PBMCs) of patients whose sera
test negative for HCV RNA. Patients with occult HCV infection may be
potentially infectious and an important source of nosocomial transmission
of the virus in hemodialysis units. However, the epidemiology and clinical
significance of occult HCV infection remains controversial with limited
information about its prevalence in patients on chronic hemodialysis. We
sought to seek for the first time the prevalence of occult HCV infection in a
large cohort of end-stage renal disease patients on chronic hemodialysis.
Methods: Four hundred adult HCV-antibody-negative patients undergoing
chronic hemodialysis were enrolled in this cross-sectional multi-center study.
PBMCs were immediately isolated from citrate blood with a Leucosep tube
(Greiner Bio-One) using the standard preparation methods and stored at
-80° C, while the serum samples were stored at -20° C, before analysis. The
ultrasensitive Versant TMA assay (Siemens Healthcare Diagnostics) with a
lower detection limit of 9.6 IU/mL was used for determination of HCV RNA
in both serum and isolated PBMCs. For detection of HCV RNA in PBMCs,
2.5 million cells were used. The demographics and relevant clinical and
laboratory data of the patients were reviewed from computerized databases
of the dialysis units.
Results: One hundred and nine out of total 400 enrolled patients were
analyzed so far. Their mean age was 65±14 years (range: 25 to 83 years),
49% were males and the median duration of dialysis was 39.5 months
(range: 7 to 355 months). HBsAg was negative in all and the transaminases
(AST and/or ALT) were elevated in 4% of the patients. All 109 patients had
undetectable HCV RNA in serum and in none of them could the HCV RNA
be detected in PBMCs.
Conclusions: In our preliminary analysis using an ultrasensitive TMA
assay, we did not find any evidence of occult HCV infection in end-stage
renal disease patients on chronic hemodialysis. These findings suggest
that hemodialysis patients with no detectable HCV RNA in serum should
continue to be considered HCV-negative. More results of our study are
awaited before a final conclusion could be drawn.

Sa199 OUTCOMES IN PATIENTS ON HOME HAEMODIALYSIS IN
ENGLAND AND WALES 1997-2005: A COMPARATIVE
COHORT ANALYSIS

Dorothea Nitsch 1, Retha Steenkamp 2, Charlie Tomson 2, Paul Roderick 3,
David Ansell 2, Mark MacGregor 4. 1Non-Communicable Disease
Epidemiology Unit, London School of Hygiene&Tropical Medicine,
London, England, United Kingdom; 2UK Renal Registry, Southmead
Hospital, Bristol, England, United Kingdom; 3Public Health Sciences and
Medical Statistics, University of Southampton, England, United Kingdom;
4John Stevenson Lynch Renal Unit, Crosshouse Hospital, Kilmarnock,
Scotland, United Kingdom

Introduction and Aims: There are few studies reporting the characteristics
and outcomes of a national home haemodialysis (HD) population in the
current era. UK national policy encourages home HD. The aim was to
review the outcomes of these patients in the UK.
Methods: Baseline characteristics and outcomes of 225 incident patients
on home HD in England and Wales (1997-2005) were compared to
those starting with peritoneal dialysis (PD), hospital HD and satellite HD
(frequency matched by age and sex) with follow-up until 31.12.2006. Cox
regression was carried out with checks for proportionality, adjusting for
matching factors, year of dialysis start, and major time-dependent variables.
Robust standard errors were used for in-centre clustering.
Results: There was a median delay of 12 months (inter-quartile range
6-21) between renal replacement therapy (RRT) start and commencement
of home HD. The rate of stopping home HD was 28.3 per 100 personyears
(95% confidence interval (CI) 23.8-33.6), the most common reason was
transplantation (59%, 77 of 130 who stopped home HD). More than 50%
of home HD patients were listed for kidney transplantation within a year
after starting RRT (this was similar to PD); hospital HD patients had
a lower rate of wait-listing over time (hazard ratio (HR) 0.56; 95%CI
0.44-0.70;p<0.001).If this was taken into account using a time-dependent
variable for wait-listing, there was evidence that patients on PD were
transplanted faster (fully adjusted HR 1.41;95%CI 1.12-1.75,p=0.002) than
patients on home HD. In crude analyses there was a survival advantage
of home HD compared to other modalities (log-rank p<0.001). The one-
year survival of patients on hospital HD was 90%(95%CI 87%-91%)
compared to patients on home HD (97%;95%CI 94%-99%). One-year
survival of patients on PD was 95%(95%CI 93%-96%) which was similar to
patients on satellite HD (95%;95%CI 92%-96%). This very different early
mortality and different wait-listing rate for transplantation over time made
it impossible to use a Cox model to formally compare patients on home
and hospital HD because the proportionality assumption of the Cox-model
was violated. In fully adjusted analyses including time of wait-listing and
time of transplantation (excluding hospital HD patients) there was only
borderline evidence that patients on satellite HD had poorer survival (HR
1.52;95%CI 0.94-2.45;p=0.085) than home HD patients, but PD patients
were at significantly higher risk of death when compared to patients on
home HD (HR 1.57;95%CI 1.09-2.27;p=0.016).
Conclusions: We have shown improved crude survival in incident patients
on home HD, compared to matched controls and in adjusted analyses
evidence for a survival advantage of home HD when compared to PD. At
least some of the survival advantage is due to selection of a healthier patient
cohort.

Sa200 ASSESSING THE COST OF PARATHYROIDECTOMY AS A
TREATMENT FOR UNCONTROLLED SECONDARY
HYPERPARATHYROIDISM IN STAGE 5 CHRONIC KIDNEY
DISEASE

Alejandra Duenas 1, James Fotheringham 2, Andrew Rawdin 1,
Martin Wilkie 2, Barney Harrison 3, Ron Akehurst 1. 1School of Health and
Related Research, Health Economics and Decision Science, University of
Sheffield, South Yorkshire, United Kingdom; 2Sheffield Kidney Institute,
Northern General Hospital, Sheffield, South Yorkshire, United Kingdom;
3Department of General Surgery, Sheffield Teaching Hospitals, Sheffield,
South Yorkshire, United Kingdom

Introduction and Aims: Conventional therapy for renal bone disease
includes control of serum phosphate with phosphate binders and the sup-
plementation of activated vitamin D. In many cases this proves inadequate,
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and parathyroidectomy (PTX) is required. Although perceived as less costly
than medical therapy, no details of the true cost of PTX have been published.
Aims: To describe the healthcare resource use and costs associated with
patients receiving PTX as a treatment for uncontrolled secondary hyper-
parathyroidism in a single UK National Health Service (NHS) centre study
in the Sheffield Kidney Institute UK. To explore to what extent the expe-
riences in the Sheffield Kidney Institute could be considered typical in the
UK.
Methods: One hundred patients with stage 5 chronic kidney disease who
received PTX at the Sheffield Kidney Institute between January 2002
and December 2007 were identified. Resource usage and overall costs
up to 12 months post surgery of four key elements were considered:
pre-operative assessment (investigations and clinician time), surgical costs
(theatre, pathology and length of stay), peri-operative costs (medications,
investigations, clinicians’ time and outpatient appointments), and long-term
PTX complications including readmission. Sources of information included
patient notes and clinical information systems. The cost of medication
alteration as a result of biochemical results was also assessed using a
combination of blood results and a record of dose changes exported from
clinical information systems.
Results: The mean age (SD) of the 100 patients who received PTX was 49
(14) years. The mean (SD) operative stay was 6.83 (4.29) days. During the
post-operative stay 27% of patients required antibiotics for post-operative
infections, 42% of patients required IV calcium infusions for hypocalcaemia
and 37% of patients required radiological imaging. 17% of patients were
subsequently readmitted (11 episodes of hypocalcaemia, 9 episodes of
hypercalcaemia, 1 wound infection). The mean (SD) overall costs of PTX in
dialysis patients were � 4,873 (� 2,306). The mean (SD) pre-operative costs
were � 298 (� 284), surgical costs were � 3,962 (� 1,563), peri-operative
costs were � 354 (� 363) and long-term complications � 259 (� 778).
Conclusions: This pilot study shows the cost of PTX in stage 5 chronic
kidney disease patients is � 4,873, and exceeds the NHS PTX tariff
cost of � 2,786. This should be considered when choosing a therapy for
uncontrolled secondary hyperparathyroidism. This is a small descriptive
retrospective study and therefore subject to various unknown potential
confounders. This study could be used to identify the feasibility elements
for an extended protocol in a larger multi-centre study.
Disclosure: This study was supported by an unrestricted research grant
from Amgen.

Sa201 MULTIPLE MYELOMA (MM) AND OUTCOMES AMONG
PARTICIPANTS IN THE DIALYSIS OUTCOMES AND
PRACTICE PATTERNS STUDY (DOPPS)

C. Hutchinson 1 , J. Thumma 2, F. Tentori 2, B. Gillespie 3, H. Morgenstern 3,
T. Hasegawa 4, H. Rayner 1, R. Pisoni 2, B. Robinson 2,3 . 1Heartlands
Hospital, Birmingham, United Kingdom; 2Arbor Research Collaborative
for Health, Ann Arbor, USA; 3Univ. of MI, Ann Arbor, USA; 4Showa
University, Kyoto, Japan

Introduction and Aims: Renal disease is a common complication of MM.
Small studies have reported high morbidity and mortality for patients with
end-stage renal disease (ESRD) secondary to MM, but no large study has
been conducted in this population. Our aim was to report characteristics
and clinical outcomes of patients with MM participating in the DOPPS, an
international cohort study of patients on maintenance hemodialysis (HD).
Methods: The study included all DOPPS participants (1996-2008) for
whom MM or light chain nephropathy were listed as cause of ESRD.
Comorbities and quality of life (assessed using the SF-12 questionnaire)
for MM patients were compared to those with other malignancies and the
remainder of DOPPS participants. Hazard ratios (HR) for mortality and
time to first hospitalization after enrolment were estimated using adjusted
Cox models.
Results: Of 38,596 DOPPS participants, 332 (0.86%) had MM (n=278)
and/or light chain nephropathy (n=58) reported as cause of ESRD; 539
(1.4%) had other cancers as cause of ESRD. The prevalence of MM and
other cancers was higher in patients on HD for ≤3 vs. >3 months (MM:
1.4% vs. 0.6%, p<0.0001; other cancers: 1.8% vs. 1.3%, p<0.0001). MM
prevalence did not change appreciably over calendar time but differed
across DOPPS countries, with the highest prevalence in Northern Europe
(for example, UK: 1.8% [p<0.0001]; Sweden: 1.6% [p=0.001] vs. 0.8% in

the US). MM patients tended to be older, had shorter time on HD and were
more likely to use a catheter. MM patients had fewer comorbidities (diabetes:
9.7 vs. 39.1% in non-cancer patients; coronary artery disease: 34 vs. 44.7%;
congestive heart failure: 25.4 vs. 35%) but reported poorer physical quality
of life (mental component score [MCS]: 43.6 vs. 44.1, p=0.81; physical
component score [PCS]: 31.0 vs. 36.3, p<0.0001; physical functioning
score: 25.4 vs. 41.0, p<0.0001). Mortality rates were 0.43 death per patient
year (95% confidence interval: 0.36-0.49) for MM patients, 0.20 (0.17-0.24)
for patients with other cancers and 0.15 (0.15-0.15) for non-cancer patients.
The adjusted mortality risk for MM patients was higher than for patients
with no cancers and for those with other cancers. In addition, their rate of
first hospitalization was also higher than for non-cancer patients.

Conclusions: In the international DOPPS cohort, MM was reported as
the cause of ESRD in about 1% of HD patients, a frequency similar to
that reported in the United States registry. Patients with MM had a poorer
physical quality of life, a higher rate of hospitalization, and a greatly reduced
survival compared to patients with no cancers.
Disclosure: DOPPS is supported by scientific research grants from Amgen
(since 1996), Kyowa Hakko Kirin (since 1999, in Japan), Genzyme (since
2009), and Abbott (since 2009) without restrictions on publications.

Sa202 BURDEN OF CHRONIC DISEASE: A BALANCE BETWEEN
ADEQUATE TREATMENT FOR PATIENTS AND THE
UPRISING COSTS

Klaus Schuster 1, Martin Wiesholzer 2. 1Regionalmanagement Mostviertel,
NOE Landesklinikenholding, St. Poelten, Lower Austria, Austria; 2Internal
Medicine, Federal Hospital St. Poelten, St. Poelten, Lower Austria, Austria

Introduction and Aims: In case of chronic renal failure and as an alternative
to kidney transplantation, Dialysis is the most important therapy to treat
chronic and acute renal failure. The dramatically growing prevalence of
chronic diseases increasingly affects the patients’ quality of life and the
healthcare systems. According to the WHO report “The burden of chronic
diseases” the mortality rate from renal disease rose from 1.3% (rank
19) to 1.6% (rank 11). International studies show that peritoneal dialysis
performed in centers is associated with considerably lower costs compared
to hemodialysis and is also recognized as the better type of dialysis by the
patients. The transplantation costs are relatively high in the first year due
to surgical intervention and hospitalization, but in the subsequent years this
type is considerably less costly; moreover, many patients can return to work
after transplantation.
Unlike existing international studies, which disregard various cost compo-
nents completely, this study describes the full costs on the one hand and
concludes then also the dialysis strategy for Lower Austria, a federal state
in Austria with app. 1.6 Mio. inhabitants as an important aspect in public
healthcare planning.
Methods: A full cost analysis was performed by patients from various
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dialysis centers in hospitals who received treatment for at least 18 months.
The full cost analysis includes the following cost components: Cost of
surgery, cost of complications associated with the therapy, medication costs
(split into “The burden of chronic diseases” medications and “The burden of
chronic diseases” medications such as e.g. eythropoietin), cost of transport,
personnel, overhead, treatment (e.g. for the dialysis machine, tube systems,
bags, etc.).
Results: In-center hemodialysis (HD) is much more expen-
sive (62.871� /patient/year) than ambulatory peritoneal dialysis (PD)
(41.464� /patient/year) with comparable complications. A shift in the
relation between HD and PD from nowadays 12% to 25% can guarantee the
sustained affordability for the next decade (i.e. Figure 1 showing the number
of patients treated with the same amount of money when shifting from HD
to PD) espescially under the aspect of growing numbers of patients with
ESRD – and allows a specific treatment according to the patient’s wish.

Conclusions: In summary, based on the Province of Lower Austria and
medical ethics, a dialysis strategy is shown which secures sustained
affordability for the benefit of patients with renal insufficiency and which
also provides them with a high-quality and subjectively well tolerable
therapy.
Disclosure: This abstract was possible thanks to a grant given by Baxter.

Sa203 CLINICAL CHARACTERISTICS AND LONG-TERM
SURVIVAL RATE OF HEMODIALYSIS PATIENTS WITH
SEVERE HYPOTENSION

Jyh-Chang Hwang 1, Chih-Chiang Chien 1, Charn-Ting Wang 1,
Chien-An Chen 2. 1Nephrology, Chi Mei Medical Center, Tainan, Taiwan;
2Nephrology, Sin-Lau Christian Hospital, Tainan, Taiwan

Introduction and Aims: Hypotension has been found to be associated with
higher mortality in patients with moderate to severe chronic kidney disease
without dialysis. This study was conducted to evaluate the characteristics
in hemodialsyis (HD) patients with severe hypotension, and its association
with long-term survival rate.
Methods: According to the pre-HD systolic blood pressure (sBP) in the
last mid-week of January 2004, a total of 407 HD patients at our center
were equally divided into five groups (Group I: sBP: 102±14mmHg, n=82;
Group II: sBP: 130±7mmHg, n=82; Group III: sBP: 147±5mmHg, n=81;
Group IV: sBP: 163±4mmHg, n=81; and Group V: sBP: 189±14mmHg,
n=81). The maximal observation period was on the 31st July 2008.
Results: Compared to the other 4 groups, group 1 has the lowest preva-
lence of diabetes (groups I:II:III:IV:V=11%:22%:47%:49%:63%). Group V
(5.03±1.70%) has a significantly higher ratio of body weight gain to dry
weight than groups I (4.07±1.60%, p=0.005) and II (4.23±1.83%, p=0.038).
The drops of mean BP after a session of HD were significantly higher (both
p<0.001) in groups IV (12.7±10.2 mmHg) and V (21.6±14.1mmhg) than
in group I (1.1±12.7mmHg). The drop of mean BP after a session of HD
showed a positive correlation to the pre-HD systolic BP (r=0.501, p<0.001).
Multiple logistic regression analysis found an association between a lower
prevalence of diabetes and group I patients (OR=0.12, 95% CI = 0.0562-
0.262). The mean BP in group I was consistently lower than the other 4
groups over the five years. The cumulative survival rates compared with log
rank tests among five groups did not show any difference after a long-term
observation (p=0.316). However, for those patients who had received HD

for a duration of less than 37 months (lower half of HD vintage) in
group I indeed there was a significantly higher risk of long-term mortality
(HR=5.12; C.I.=1.76-14.60). The remaining half of group I did not show
any such difference (p=0.40) in survival rate.
Conclusions: HD patients with severe hypotension tend to be non-diabetic,
with a lower drop of mean BP after a session of HD. However, these patients
show a worse cumulative survival rate than the other groups of patients with
higher blood pressures only if HD duration less than 37 months. After 3
years of HD, they did not show any difference in long- term survival rates.

Sa204 PATIENTS’ AND CAREGIVERS’ ILLNESS PERCEPTION IN
DIALYSIS PATIENTS: CLINICAL AND NUTRITIONAL
IMPLICATIONS

Patrizia Pace 1, Giuseppe Fabio Martines 1, Elio Iannetti 2,
Luigi Bellissimo 2, Francesca Trovato 1, Clara Pirri 1, Guglielmo Trovato 1.
1Internal Medicine, University of Catania, Italy; 2Ambulatori di Emodialisi
Delta and CEB, ASL 3, Catania, Italy

Introduction and Aims: The role of carers in managing HD patients
is important in providing support to a partner, child, relative, friend or
neighbour, who could not manage without their help.The Illness Perception
Questionnaire (IPQr) was developed to provide a quantitative assessment
of the five components of the illness representation identity, consequences,
timeline, control/cure and cause in Leventhal’s Self-Regulatory Model. The
evidence from studies to date provide quantitative support for the structural
relations between the five components of illness representation, and for the
expected links between illness perceptions and a range of psychological
outcomes including coping, mood, functional adaptation and adherence to
a range of medical recommendations. The General Self-Efficacy Scale is a
10-item psychometric scale that is designed to assess optimistic self-beliefs
to cope with a variety of difficult demands in life. The aim of the study is
to investigate if carers’ illness representation can account for quality of life
and some clinical features of dialysis patients.
Methods: 40 HD patients (years 67.88±12.42) and their 40 carers (years
55.60±13.54) were enrolled in the study. Quality of Life was investigated
by SF-36, illness perception by IPQr and Generalized Self-Efficacy by
Schwarzer’s GSE. Nutritional assessment was made by BIA and bio-
markers (Albumin, nPCR, Transferrin, B12 and Folic acid); hemodialysis
adequacy was assessed by kT/V and urea kinetics; cardiac function by
echocardiography.All patients were on satisfactory clinical and nutrional
balance, in maintenance hemodialysis (Hospal-Integra).
Results: The lower quality of life of HD patients, in its physical component
(p<0.001), is explained carers’ illness perception. Carers’ illness percep-
tion accounts also for nutritional state and serum albumin (p<0.005) of
hemodialysis patients, explaining 29.0% of the variance.
Conclusions: Relationship of carers’ illness perception with nutritional state
of hemodialysis patients and, particularly, with serum albumin suggests that
caregivers have a key role for improving compliance, facilitating care access
and managing malnutrition.

Sa205 PREDICTION OF DIALYSIS OUTCOME FROM
ECHOCARDIOGRAPHY DURING FIRST HEMODIALYSIS

Pratik Das. Department of Nephrology, Manjula Ben Mehta Kidney
Hospital, Kolkata, West Bengal, India

Introduction and Aims: CKD stage V patients on maintenance hemodial-
ysis have variable outcome in terms of survival. They die of many reasons
including sudden cardiac death. We tried to predict such outcome from
echocardiographic evaluation of heart during first hemodialysis session in
CKD-V patients.
Methods: All patients recruited for HD in the year 2006 for the first time
were advised to undergo echocardiographic evaluation 30 minutes prior to
and 30 minutes after the initiation of their first hemodialysis session. Eligible
patients were divided into two groups depending upon new appearance of
regional wall motion abnormality and/or fall of LVEF by > 10%, 30 minutes
after the initiation of first HD. All patients were followed up for next 36
months in relation to SCD, hospitalisation rate, intradialytic hypotension
and all cause mortality. Patients with IHD (MI, post CABG, h/o angioplasty)
and poor LV function (LVEF < 40%) in pre-HD echo and unstable patients
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were excluded from the study. Only the patients with 3/week HD, acceptable
BP, Hb %, Ca, Ph, Ferritin and CRP level were taken for final evaluation.
Results: Amongst 71 recruited patients, only 38 became eligible for the final
study. 4 patients excluded during the follow up period due to unacceptable
biochemistry. Group I had 15 patients with no changes in echocardiography
between 30 minutes prior and after the initiation of first HD. Group II had
19 patients who developed RWMA and/or fall in LVEF only after initiation
of first HD. During follow up, 4 (26%) patients (SCD – 3, CVA -1) in Group
I and 9 (47%) patients (SCD – 7, Sepsis – 1, GI bleed – 1) in Group II died
(p<0.01 for SCD).

Mean life span of SCD patients were 22.5 months in Group I and 16.3
months in Group II (p<0.05). Incidences of intradialytic hypotension and
hospitalisation episodes were significantly higher in Group II.
Conclusions: Changes in echocardiographic features of LV function
(RWMA and/or systolic dysfunction) during first HD is associated with
significantly higher incidence of intradialytic hypotension, hospitalisation,
SCD and all cause mortality. It can be used to predict HD outcome in CKD
patients.

Sa206 COUMARINES AND SURVIVAL IN INCIDENT DIALYSIS
PATIENTS: THE INVOR STUDY

Florian Knoll 1, Gisela Sturm 2, Claudia Lamina 2, Emanuel Zitt 1,3 ,
Friederike Lins 3, Otto Freistätter 3, Florian Kronenberg 2, Karl Lhotta 1,3,
Ulrich Neyer 1,3. 1Department of Nephrology and Dialysis, Academic
Teaching Hospital, Feldkirch, Austria; 2Division of Genetic Epidemiology,
Department of Medical Genetics, Molecular and Clinical Pharmacology;
Innsbruck Medical University, Innsbruck, Austria; 3Vorarlberg Institute for
Vascular Investigation and Treatment (VIVIT), Feldkirch, Austria

Introduction and Aims: Conflicting data exist concerning the correlation
between atrial fibrillation (AF) and stroke in dialysis patients and few
studies addressed the impact of Coumarin therapy on the outcome of an
ESRD (end stage renal disease) population.
Methods: 235 incident dialysis patients (62±14 years, m/f: 146/89) were
followed in a prospective single-centre cohort study (INVOR-Study – Study
of INcident Dialysis Patients in VORarlberg) for up to more than seven years.
We analyzed the prevalence and incidence of atrial fibrillation and its asso-
ciation with new stroke and investigated the impact of Coumarin therapy on
survival using a Cox proportional hazards regression. Oral anticoagulation
status was monitored weekly followed by adequate dose adjustments.
Results: A total of 766 person-years were recorded with a median follow-
up time of 3 years. 12 patients (5.1%) had AF at start of dialysis. During
follow-up 30 patients (12.8%) were diagnosed with new AF representing an
incidence rate of 3.9 per 100 person-years. The occurrence of new stroke
was 1.26 per 100 person-years for patients with sinus rhythm and 3.04 per

100 person-years for patients with AF. AF was positively associated with
mortality.
46 (19.6%) of the 235 patients were treated with Coumarines. After adjusting
for gender, age, beta blocker therapy, ACE inhibitor therapy and time-varying
hemoglobin, C-reactive protein and albumin values during follow-up the
overall survival of the Coumarin-treated patients was significantly better
(HR [95%CI]: 0.38 [0.19;0.75], p=0.0054) mainly due to a reduction of
cardiovascular mortality.
Twenty of the 42 patients (47.6%) with AF were treated with Coumarines.
The Coumarin-treated AF patients had a significantly lower mortality
compared to the untreated AF patients due to a reduction of cardiovascular
mortality (HR [95%CI]: 0.23 [0.09;0.60], p=0.003) as well.
Conclusions: In our ESRD cohort AF was positively associated with new
stroke and mortality. Coumarin therapy was associated with a survival
benefit primarily because of a reduction of cardiovascular mortality. In
particular patients with AF profited from Coumarines. A confounding by
indication can not be excluded due to the observational study design.
However this data support the strategy for an individual risk stratification
for Coumarin use and suggest a benefit of Coumarin therapy with frequent
monitoring and adequate dose adaption.

Sa207 EXPOSURE TO IONIZING RADIATON FROM MEDICAL
PROCEDURES IN PATIENTS ON MAINTENANCE
HAEMODIALYSIS

Sinead Kinsella 1, Joe Coyle 2, Eva Long 1, Michael Maher 2,
Michael Clarkson 1, Joseph Eustace 1. 1Department of Renal Medicine,
Cork University Hospital, Cork, Ireland; 2Department of Radiology, Cork
University Hospital, Cork, Ireland

Introduction and Aims: End Stage Kidney Disease is associated with an
increasing risk of developing malignancy. Exposure to environmental or
occupational sources of ionizing radiation is a well established risk factor for
the development of malignancy. While there has been increasing awareness
of the potential harmful effects of high doses of ionizing radiation within
the general population and in particular in those with chronic illnesses,
there is no available data regarding these risks in patients on maintenance
haemodialysis.
Methods: We conducted a retrospective study of 100 period prevalent HD
patients attending a single university based dialysis unit between 2004
and 2009. Patient demographics, access type and transplant eligibility
status were obtained from medical record review. The number and type
of radiological investigations were obtained from a central computerised
radiology database. Cumulative effective radiation dose (CED), expressed
in milliSieverts was calculated using the reference effective doses for
diagnostic imaging studies published by the United Kingdom Radiation
Protection Board 2001.
Results: Patients were followed for a mean of 3.4 years. Data from 345
patient years was included. Mean (sd) age at study entry was 59 (16.4)
years. 66% of patients were male and 22% had diabetes. At the start of
the study 62% of patients were dialysed via a tunnelled catheter, with the
remainder dialysed via an arteriovenous fistula. During the 6 year study
period a total of 2575 radiological procedures were performed, exposing
the cohort to an estimated total of 3423mSv of ionizing radiation. The
median (IQR) CED per patients was 21.7mSv (4.1-54.5). Patients received a
median (IQR) 6.9mSv (1.9-17.4) of radiation per year. Sources of radiation
were computed tomography 66.3%, haemodialysis access related procedures
14%, plain radiograph 6.8%, cardiology procedures 6.4% and miscellaneous
procedures 6.5%. Average radiation exposure was similar in men and women
and was not significantly different across tertiles of age. Median annual
CED in those eligible for a renal transplant was significantly lower than in
those who were not (4.2mSv Vs 10.4mSv, p=0.004). Similarly, total CED
was higher in those who were not on the transplant waiting list (26.7mSv
Vs 17.2mSv, p=0.04).
Conclusions: Maintenance haemodialysis patients, both young and old,
undergo numerous radiological procedures over time resulting in signifi-
cant exposure to ionizing radiation. This substantial cumulative radiation
exposure has potential harmful consequences. These data suggest that an
individual’s radiation exposure should be recorded and that radiation expo-
sure should be minimised, particularly in those who may require repeated
radiological investigations over many years.
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Sa208 QUALITY OF LIFE PREDICTS MORTALITY IN DIALYSIS
PATIENTS

Tone Brit Hortemo Østhus 1, Leiv Sandvik 2, Toril Dammen 3,
Torbjørn Leivestad 4, Ingrid Os 1. 1Department of Nephrology, Oslo
University Hospital Ullevaal, Oslo, Norway; 2Section of Statistics and
Epidemiology, Oslo University Hospital Ullevaal, Oslo, Norway;
3Department of Psychiatry, Oslo University Hospital Ullevaal, Oslo,
Norway; 4Department of Immunology, Oslo University Hospital
Rikshospitalet, Oslo, Norway

Introduction and Aims: Quality of life (QoL) is an important clinical
outcome measure for patients with end-stage renal disease (ESRD) in
dialysis treatment. However, the impact of QoL on survival is unclear. In
the present study, we assessed the influence of QoL on surival in a cohort
of Norwegian dialysis patients.
Methods: We used the the self-reported short form (SF)-36 questionnaire in
301 ESRD patients in chronic dialysis (243 in hemodialysis, 58 in peritoneal
dialysis, age 59.8±16.2 years) at 10 dialysis centres. Sociodemographic and
clinical data including the modified Charlsons comorbidity index without
age (CCI) were collected at the time of study entry. The physical component
score (PCS) and mental component score (MCS) were calculated based
on SF-36, and data presented as quartiles. The patients were followed
prospectively for 3-4 years. Kaplan Meier plot and Cox proportional hazard
model were used for survival analyses. Patients with < 2 months follow-up
time (n=23) from baseline to primary outcome (death) or censoring due to
transplantation were excluded from the survival analyses.
Results: Complete data were obtained from 263 patients (age 61.0±15.7
years, 76% males, median duration of dialysis 10.0 months ranging from
2.0 to 77.0 months, median CCI score 3.0 (q14.0, q35.0)). After 2 years
follow-up time 50% of patients with PCS scores in the lowest quartile
had died compared to 5% in the highest quartile (log-rank p<0.001). No
differences were observed with regard to survival between the MCS quartiles
(log-rank p=0.345).The unadjusted hazard ratio (HR) for survival was 0.16
(95% CI 0.07-0.38, p<0.001) for the patients in the lowest quartile of PCS
compared with the highest quartile. After adjusting for age, gender, duration
of dialysis and comorbidity (CCI score), the HR was 0.25 (CI 0.10-0.60,
p=0.002). No significant impact of MCS on survival was observed, with
unadjusted HR of 0.84 (CI 0.44 – 1.63, ns) and after adjustment 0.90 (CI
0.46-1.75, ns) in the lowest vs highest quartile.
Conclusions: In a cultural homogeneous cohort of ESRD patients in
dialysis, the physical component score derived from the SF-36 was an
independent risk factor for mortality, while mental component score was
not. Special attention and modification of risk should be applied in dialysis
patients with impaired Qol.

Sa209 IMPACTS OF DIABETIC FOOT CHECKS ON FEET
AMPUTATIONS IN MAINTENANCE HEMODIALYSIS
PATIENTS

Lynn Saunders, Len Usvyat, Paul Zabetakis, Paul Balter, Peter Kotanko,
Nathan W. Levin. Renal Research Institute, New York, NY, USA

Introduction and Aims: Diabetic hemodialysis (HD) patients experience
high incidence of leg or toe amputations. Foot checks are routinely done
in Renal Research Institute (RRI) clinics in patients with diabetes. This
study aims to assess whether foot checks affect the incidence of leg and toe
amputations in diabetic HD patients.
Methods: We performed a retrospective record review in all RRI in-center
diabetic hemodialysis patients who were admitted in RRI clinics after Jan
1 2006 and were treated for more than 90 days before Dec 31 2009.
Patients’ leg and toe amputations and foot checks between 2006 and 2009
were noted. The foot check procedures involve looking at the anterior and
posterior aspect of the foot, visually inspecting for any noticeable areas
of skin breakdown, checking patient sensation level, and providing patient
education. Only patients with no amputations prior to Jan 1 2006 were
included in the analysis. Patients with amputations prior to the first date
of foot checks were categorized as patients who had “amputations without
foot checks”; patients with amputations after the first foot check were
categorized as patients with “amputations with foot checks.”
Results: 3,011 diabetic HD patients were analyzed. Table 1 summarizes
patient demographic information.

Of all diabetic patients, 77.3% had foot checks and 1.4% had below knee
amputations during the study period. In patients without foot checks, 2.9%
had amputations, while 1% of the patients with foot checks had amputations.
This demonstrates that the odds ratio for amputations without foot checks
is 2.8 (95% CI: 1.5-5.1) showing that patients with amputations are nearly
three times less likely to get diabetic foot checks.

Additional review of records related to hospitalizations showed that there
was a small drop in hospital admissions for amputations in diabetic patients
between 2008 and 2009. Hospitalization rate decreased from 27.4 to 27.2
admissions per 1000 patients while percent of diabetic patients with foot
checks increased from 53 to 81% in 2009.
Conclusions: Foot checks in diabetic HD patients are a crucial component
of quality care in dialysis clinics. Study of RRI diabetic patients show nearly
three-fold reduction in risk of amputations when foot checks are performed.
Slightly lower rates of hospitalizations for diabetic patients for amputations
are also observed with increasing rates of diabetic foot checks.

Sa210 CANCERS AND MALIGNANCIES IN PATIENTS ON
HEMODIALYSIS

S. Cheniour 1, Y. Chaabouni 1, M. Galayeni 1, D. Hsairi 1, S. Mrabet 1,
K. Kammoun 1, M. Kharrat 1, S. Yaich 1, F. Jarraya 1, S. Makni 2,
T. Boudaouara 2, J. Hachicha 1, Mohamed Ben Hmida 1. 1Department of
Nephrology, H. Chaker Hospital, Sfax, Tunisia; 2Department of Pathology,
H. Chaker Hospital, Sfax, Tunisia

Introduction and Aims: Various neoplasms have been reported to occur
in patients on hemodialysis (HD) and a possible relationship has been
emphasized. The aim of this study was to investigate the incidence and
mortality of cancer among patients on dialysis.
Methods: To assess the incidence and the type of malignancies in HD
patients, we retrospectively studied a cohort of 2800 end-stage renal disease
(ESRD) patients maintained on HD between 1982 and 2009. Mean age
was 52 years. The charts were extensively reviewed for demographic and
cancer features obtained at the time of the diagnosis. We excluded patients
in whom the diagnosis of cancer preceded dialysis or those who received
renal allograft or started dialysis after renal allograft.
Results: Cancer was found in 51 patients, 87% were male and 13%
were female. The average age at cancer diagnosis was 62 years (34-83).
The mean time from the start of dialysis to the diagnosis of cancer was
67.3±36.9 months. The most common cancer site was gastrointestinal tract
(GIT) (26%) followed by urinary tract (24%), lung (24%), and neck (10%).
Unfortunately, these neoplasms were frequently diagnosed at an advanced
stage. Metastases were observed in 19 (61%) cases. Seventy nine percent
of the total mortality was due to cancer. The incidence of cancer in pts
on HD is approximately 6 times higher than that of general population.
Several factors concerning the occurrence of cancer in uremia have been
proposed. In ESRD patients, the most common cancer was GIT cancer
followed by urinary tract cancer. Periodic examination should be performed
for early detection and prompt therapy and leads to survival benefit. Little is
known about the success of cancer treatment in dialysis patients, but clearly
individualized treatment through the cooperation of dialysis, nephrology,
surgery and oncology teams is needed to treat dialysis patients with cancer.
Conclusions: Careful surveillance of these cancers is highly recommended,
but cancer screening in dialysis patients is therefore best provided in
an individual patient-focused manner. Physical examinations are also part
of cancer screening (e.g.,oral cavity, skin, testes, lymph nodes, thyroid,
ovaries) during periodic examinations. In addition to these general measures,
screening for GIT, urinary tract, and lung cancer with specific age- and
risk-adjusted tests.
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Sa211 SLEEP DISORDER IN HEMODIALYSIS PATIENTS

Saeed Abdelwhab. Department of Internal Medicine and Nephrology,
Faculty of Medicine, Ain Shams University

Introduction and Aims: High prevalence of sleep disorders had been re-
ported in patients with renal failure. The abnormality of sleep is linked
to cardiovascular complications in those patients. The exact etiology and
pathogenesis of sleep disorders is not exactly known. Knowledge of the un-
derlying factors helps to define better management for these complications.
Methods: The study involved 30 patients with ESRD on regular hemodialy-
sis (HD) (group 1) and 20 normal control subjects (group 2). For both groups
Complete history and clinical examination, assessment of sleep disorders
using Pittsburgh sleep quality index (PSQI), biochemical tests, efficiency of
dialysis using KT/V in patients group and Plasma interleukin- 6 level using
ELISA technique were done.
Results: Poor sleep (PSQI >5) is found in 70% in patients group vs. 15%
in control group. There is a significant differences between group one and
two as regard mean PSQI p<0.001 (9.53±5.46, 3.7±2.53 respectively).
The greatest sleep disorder in patients group is sleep efficiency. PSQI
score is independently determined by KT/V (p=0.03), LDL (p=0.005), age
(p=0.04), coffee consumption (p=0.03), Hb (p=0.024), and IL6 (p =0.004).
Independent predictors for poor sleep are age (p=0.001), serum albumin
(p<0.001), KT/V (p=0.001) and IL6 (p<0.001).

Conclusions: Sleep disorder is very common in HD patients. Independent
predictors for poor sleep are age, serum albumin, KT/V and IL6. There is
a significant relation between sleep disorder with efficiency of dialysis and
IL-6 which is related inflammation. Sleep disorder is also a possible cause
of oxidative stress and inflammation in hemodialysis patients.

Sa212 UNPLANNED START TO DIALYSIS – CHOICE OF
THERAPY IS STILL POSSIBLE

Peter Rutherford, Evelyne Truyman. Baxter Healthcare SA, Zurich,
Switzerland

Introduction and Aims: Up to 50% of patients requiring dialysis for CKD
present late and require urgent dialysis. Studies have consistently shown
that such late patients most frequently commence using a central venous
catheter (CVC), use many inpatient days and have reduced survival. In
addition, typically less than 5% are able to choose and receive a home
dialysis therapy option. This contrasts with planned start where up to 50% of
patients choose home dialysis therapy.The aim was to develop a coordinated
approach to identify all unplanned start patients and provide a structured
standardised educational package including a decision support aid. Then to
implement this approach, identify and deal with constraints and assess the
impact on dialysis modality choice.

Methods: Seven centres (2 Netherlands, 1 Belgium, 1 Turkey, 2 UK and
1 Germany) were identified to work together on this Unplanned Start
Programme. These centres have active pre-dialysis education programmes
and HD and PD services are all available. A patient flow analysis was
performed in each centre before the study to identify how many planned
and unplanned patients commenced dialysis as well as their initial dialysis
modality. Literature review from CKD and other long term conditions as
well as discussions with educational experts were performed to generate
the educational package for unplanned start patients and tested in the pilot.
Decision support tools were developed following a literature review of other
disease areas.
Results: A process mapping approach was used to identify unplanned
start patient pathways in each unit and to then generate a simple generic
path discriminating emergency (within 24-48 hrs) and urgent (within days)
dialysis. A standardised referral/education system (identifying responsible
person and identification system) for all patients in each unit was identified
and obvious bottlenecks (eg around identification, dialysis access) identified.
An educational package for patients was devised and tested, generating a
set of written materials which are used in 3 meetings with a trained
educator which critically focus on dialysis options from the first meeting,
patient values and on (shared) decision making. Decision support tools
(balance scale, Ottowa decision support tool and decision support cards)
were developed and utilised at the final session to allow a decision over
choice of modality which formally includes a patient values assessment.
Initial results showed that out of 41 unplanned start patients, 16 (40%)
choose a home therapy.
Conclusions: Unplanned start patients offer particular challenges in all
renal units and have poor outcomes. The Unplanned Start Programme is
a structured approach to education and decision making which has been
developed and implemented in unplanned start patients. Lessons have been
learnt around process mapping patient pathways, educational content and
decision support tools to allow more patients to make a informed choice
over dialysis modality. Application in clinical practice has increased the
number of patients offered choice and allowing more dialysis at home.
Disclosure: Authors are employees of Baxter Healthcare.

Sa213 THE TIMING OF NEPHROLOGY REFERRAL AND
LONG-TERM SURVIVAL OF NEW DIALYSIS PATIENTS

Noa Berar Yanay, Lubov Scherbakov, David Sachs, Nana Peleg,
Yaakov Slobodkin, Regina Gershkovich. Department of Nephrology and
Dialysis, Hillel Yaffe Medical Center, Hadera, Israel

Introduction and Aims: Among the modifiable risk factors of mortality
among dialysis patients is the timing of nephrology referral, a recognized
significant predictor of short-term morbidity and mortality in patients who
start dialysis treatment. We analyzed the long-term impact of the timing of
referral on mortality of new dialysis patients.
Methods: All consecutive patients who entered the hemodialysis program
in one Israeli center between January 1, 2004 and December 31, 2007
were studied retrospectively. Patients with acute renal failure or advanced
malignancy at presentation were excluded. Patients were classified as early
referrals (ER) or late referrals (LR) depending upon whether they initiated
hemodialysis <3 or >3 months after their first nephrology consultation.
The survival analysis comparison between both groups was by the log-rank
test. A Cox proportional hazards regression model identified factors that
were independently associated with mortality risk.
Results: The ER group had 118 patients (59%) and the LR group had 82
patients (41%). They were similar in mean age (ER 66.7 years and LR 69.1
years, p=0.224), diabetes (ER 59% and LR 61%, p=0.77), mean hemoglobin
level (ER 10.7 g/dl and LR 10.2 g/dl, p=0.086), and mean serum albumin
(ER 3.4 g/dl and LR 3.2 g/dl, p=0.11). Over one-half (n=109, 54.5%) of all
patients died during the follow-up period, 53 (44.5%) in the ER group and
56 (68%) in the LR group. The overall 4-year survival was 41.1% in the ER
group compared to 18.7% in the LR group (p<0.0001). The 4-year survival
for diabetic patients was 35.1% in the ER group and 12.1% in the LR group
(p=0.001). The mortality rate (multivariate analysis) was associated with
age (hazard ratio [HR]) 1.038 for each year, 95% Confidence Interval [CI]
1.013-1.063), diabetes (HR 2.46, CI 1.383-4.376), late nephrology referral
(HR 1.943, CI 1.161-3.252), and serum albumin level (HR 0.382 for an
increase of each 1 g/dl, CI 0.256-0.570).
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Conclusions: Long-term survival in dialysis patients was independently
associated with time to referral for a nephrological consultation. Our results
show a significantly higher mortality up to four years after the initiation
of dialysis in late referred patients with chronic kidney disease compared
to early referred patients. The referral pattern should be considered a
modifiable risk factor for survival in the setting of end-stage renal disease.

Sa214 HYPERTRIGLYCERIDEMIA MODIFIES THE RISK BY
ABDOMINAL OBESITY FOR ALL CAUSE AND
CARDIOVASCULAR MORTALITY IN END STAGE RENAL
DISEASES PATIENTS

M. Postorino, C. Marino, G. Tripepi, C. Zoccali, CREDIT Working Group.
Clin. Epid. and Physiopath. of Renal Dis. and Hypert., CNR-IBIM and
Nephrology Unit, Reggio Calabria, Italy

Introduction and Aims: Hypertriglyceridemia is the most prevalent al-
teration of the lipid profile in end stage renal disease (ESRD) but the
relationship between serum triglycerides and all cause and cardiovascular
(CV) death in this population has been scarcely investigated and remains
unclear.
Methods: Since abdominal fat modifies the effect of lipids on atheroscle-
rosis, we investigated these relationships by considering the interaction
between serum lipids and a metric of abdominal obesity (waist circumfer-
ence, WC) in a cohort of 537 hemodialysis patients.
Results: During the follow-up (average: 29 months, range 1-47 months)
182 patients died, 113 of them of CV causes. In multivariable Cox models
including traditional and non-traditional risk factors there were strong
interactions between serum triglycerides and WC in relationship to both
all-cause (P<0.001) and CV death (P=0.002). Accordingly, a fixed (50
mg) excess in triglycerides was associated with a progressively lower risk
of all-cause and CV mortality in patients with WC <95 cm but with a
progressively increased risk in those with WC above this threshold (effect
modification of triglycerides by WC) (see figure).

An interaction between cholesterol and WC emerged only in models
excluding the triglycerides-WC interaction (all cause death, P=0.03; CV
death, P=0.01). Neither HDL Cholesterol nor non-HDL Cholesterol nor
their interaction terms with WC were associated with study outcomes.
Conclusions: The predictive value of triglycerides and cholesterol for sur-
vival and atherosclerotic complications in ESRD patients appears critically
dependent on WC. These findings generate the hypothesis that intervention
studies in ESRD should specifically target patients with abdominal obesity
and hyperlipidemia.
*Alati Giovanni, Ascoli Giuseppe, Barreca Eleonora, Bovino Margherita,
Bruzzese Vincenzo, Chiarella Salvatore, D’Agostino Francesco, De Gau-
dio Maria, D’Anello Emanuela, Fabiano F. Salvatore, Fornaciari Cesare,
Foscaldi Aldo, Franco Corrado, Galati Domenico, Grandinetti Francesco,
Gullo Maurizio, Lucà Nicodemo, Maimone Igina, Mannino M. Letizia,
Martire Vincenzo, Mazza Giuseppe, Mellace Agazio, Minisci A. Francesco,
Montera Dario, Pantaleone Procopio, Plutino Domenico, Pugliese Antonio,
Reina Anna, Roberti Rita, Rizzuto Giuseppe, Rocchetti Vincenzo, Santan-
gelo M. Grazia, Scida Giuseppe, Sellaro Arcangelo, Senatore Massimo,
Vardè Carmela.

Sa215 HOW TO MODEL SURVIVAL OF ARTERIOVENOUS
ACCESSES FOR HEMODIALYSIS: SEMI-PARAMETRIC OR
PARAMETRIC METHODS?

Pietro Ravani 1, Patrick Parfrey 2, Jennifer MacRae 1, Matthiew James 1,
Robert Quinn 1, Fabio Malberti 3, Giuliano Brunori 4 , Salvatore Mandolfo 5,
Marcello Tonelli 6, Brenda Hemmelgarn 1, Braden Manns 1,
Brendan Barrett 2. 1Medicine, Nephrology, University of Calgary, Calgary,
AB, Canada; 2Medicine, Nephrology, Memorial University of
Newfoundland, St John’s, NL, Canada; 3Medicine, Nephrology, Azienda
Istituti Ospedalieri, Cremona, Italy; 4Medicine, Nephrology, Ospedale di
Trento, Trento, Trentino Alto Adige, Italy; 5Medicine, Nephrology, Azienda
Istituti Ospedalieri, Lodi, Italy; 6Medicine, Nephrology, University of
Alberta, Edmonton, AB, Canada

Introduction and Aims: Comparing outcomes of arteriovenous grafts and
fistulas is challenging because the pathophysiology of access dysfunction
and failure rate profiles differ by access type. Fistulas, for example, have
greater risk of early failure and lack of maturation, whereas grafts worse
long-term survival. Studying how instantaneous risks (hazards) vary over
time may be important. We compared two approaches to the analysis of
survival data, i.e. semi-parametric Cox’s regression, which allows effects
estimation (risk ratios) without specification of the hazard distribution
(baseline risk), and parametric Weibull regression, which allows effects
estimation specifying the hazard distribution.
Methods: Longitudinal data from 535 incident hemodialysis patients in-
cluding 700 arteriovenous accesses were used to study the relationship
between access type (graft vs. fistula) and access survival without and with
specification of the underlying hazard function. Failure events were defined
as abandonment of an unsalvageable access or dysfunction from any cause
requiring assistance or use of another access (intervention-free survival).
Frailty models were used to account for the correlation of multiple accesses
in the same subject. In these models, the tendency to fail was studied
at the population and individual levels by modeling the between-subject
heterogeneity (extra-variability) and the within-subject correlation (frailty
effect).
Results: The hazard for failure of fistulas and grafts declined over time.
However, in grafts the hazard was initially smaller and declined more slowly
than in fistulas. Only after 3 months from surgery the two hazards became
proportional, with a graft vs. fistula Hazard Ratio of 3.2 (95% Confidence
Intervals 1.9 to 5.3; Cox and Weibull estimation). The Time Ratio (or ratio
of the survival times) after 3 months from surgery was 0.11 (95% CI 0.04
to 0.28; Weibull estimation only). Considering the entire observation period
(from creation until the final observation date for each access), grafts had
slower hazard decline than fistulas (P<0.001) with shorter median survival
times (8.4 vs. 38.3 months; Weibull regression only). Finally, although the
hazard for failure declined both at the individual and population levels as
time went by, the individual hazard decline was slower for grafts than for
fistulas (frailty effect).
Conclusions: Parametric models of arteriovenous access survival may
provide relevant information about temporal risk profiles, predicted survival
times and frailty effect. This information may help understand disease
processes and formulate intervention questions.

Sa216 CAN RENAL TRANSPLANTATION AND PERITONEAL
DIALYSIS REVERSE THE MOUNTING COSTS OF A
NATIONAL RENAL REPLACEMENT THERAPY PROGRAM?

Gabriel Mircescu 1,2, Petre Stefan 2, Eugen Podgoreanu 2. 1Nephrology,
“Carol Davila” University of Medicine and Pharmacy, Bucharest,
Romania; 2Romanian Renal Registry, “Dr Carol Davila” Clinical Hospital
of Nephrology, Bucharest, Romania

Introduction and Aims: In Romania, 27% of funds allocated by the
National Insurance House to the national health programs in 2009 were
spent for the renal replacement therapy (RRT), i.e. for 0.04% of the
population. Hemodialysis (HD) was used in 77%, peritoneal dialysis (PD)
in 12% and renal transplantation (RTx) in 11% of the 9.245 patients under
RRT at the end of the year 2009. Seventy percent of patients were treated in
private centers. Although the dialysis “package” is one of the most complete
in Europe, including drugs, lab tests and even patient transportation, the
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reimbursement is one of the lowest: 17.150� , 12.000� and 10.000� per
year, per HD, PD and RTx patient, respectively.
To evaluate the financial consequences of changing to models based on RTx
or DP from the current HD based model.
Methods: Three models (HD, PD, RTx) were created based on point
prevalent patients at the end of the year, trends in annual rates of inclusion,
death or switch from one method to another as reported in the last five years
by Romanian Renal Registry. In all models the annual rate of increase in
total number of patients was set at 5%. The rates of increase in HD, PD
and RTx incident patients differed according to models: 5%, 4%, 10% in
HD model, 5%, 20%, 10% in DP model and 5%, 1% and a fixed number
of transplants in RTx model. Steady reimbursement rates were considered
and the patients were assumed to be “active” 100% of the year. Costs per
treated patient per year and savings per year were compared in HD versus
DP and RTx models.
Results: The proportions of PD and RTx prevalent patients in the tenth year
would be 11% and 26% in RTx while, 25% and 22% in PD and 9% and
11% in the HD based models. The costs per patient treated per year would
decrease from 15.714� to 14.762� and to 14.286� in RTx and PD models,
while would increase to 15.952� in the HD model. Substantial savings per
program per year would be expected in the RTx (10,8 mil � ) and PD (18,7
mil � ) models.
Conclusions: The PD and RTx based models of renal replacement therapy
are substantially more economically efficient than HD based models.
Nephrologists and public health administrators should devise adequate
measures to implement such models and to reverse the actual declining PD
trend.

Sa217 SUPERIOR SURVIVAL OF ASIAN AMERICANS RECEIVING
HAEMODIALYSIS AND PERITONEAL DIALYSIS IN THE
UNITED STATES: A LONGITUDINAL TREND ANALYSIS
FROM 1995 TO 2006

Catherine Wall 1, Isam Yousif 2, Paddy Barrett 2, Bhamidipati Murthy 3,
Kieran Hannan 4, Austin Stack 2. 1Department of Nephrology, Adelaide and
Meath Hospitals, Tallaght, Dublin, Ireland; 2Regional Kidney Centre,
Letterkenny General Hospital, Leterkenny, Donegal, Ireland; 3Renal
diseases and Hypertension, University of Texas Medical School, Houston,
TX, USA; 4Department of Nephrology, Cavan General Hospital, Cavan,
Ireland

Introduction and Aims: Prior studies have demonstrated superior survival
of Asian Americans undergoing haemodialysis compared to Whites and
African Americans. Whether this survival advantage extends to peritoneal
dialysis and the extent to which these differences have changed over time
has not been fully explored.
Methods: We compared mortality differences among Asians, Blacks and
Whites using data from the U.S. Renal Data System. National incidence
data were available on all new patients (N=823,753) between May 1995 and
December 2004 and all patients were followed until Oct 2006. Mortality

rates over 2 years were compared among 3 race groups: Asians, Blacks and
Whites (White=referent) across 3 calendar periods (1995-1998, 1999-2001,
and 2002-2004). Separate models explored mortality differences within
peritoneal and haemodialysis subgroups with the generation of adjusted
hazard ratios1 (HR) and 95% Confidence intervals (CI). Comparisons among
groups were evaluated using multivariable Cox regression analysis with the
final model adjusted for age, gender, 15 summary comorbid conditions and
an indicator of pre-dialysis care. Additional models examined mortality
trends for the entire Asian population over 3 calendar periods. All analyses
were conducted using SAS V 9.1.3.
Results: Mortality risks for Asians were significantly lower than for Blacks
and Whites receiving either peritoneal dialysis or haemodialysis across the
3 calendar periods as shown in the attached table. Recent dialysis cohorts
experienced lower mortality and better survival compared with earlier
cohorts adjusting for patient characteristics at the initiation of dialysis.
Conclusions: The survival of Asian Americans who reach end-stage kidney
disease and receive dialysis is superior to other race groups and demonstrates
a trend of continued improvement despite lower access to pre-dialysis care
and lower likelihood of renal transplantation. The factors (internal and
external) that confer this survival advantage require further exploration.

Sa218 PATIENTS HAVE MORE CONFIDENCE IN OUR
DEPARTMENTS, IF HEALTH CARE INCLUDES
TECHNIQUES OF SURGICAL NEPHROLOGY? ITS COST IS
BORNE BY RAISING OUR DEPARTMENT?

Juan Antonio Abascal 2, Rafael Alvarez 1, Rocio Zamora 1,
Beatriz Bergasa 1, Raquel Abadia 1, Manuel Azuara 1, Francisco Martin 1.
1Nephrological Department, Universitary Hospital“Lozano Blesa”,
Zaragoza, Spain; 2Medicine Preventive, Universitary Hospital“Lozano
Blesa”, Zaragoza, Spain

Introduction and Aims: Our service is located in a reference hospital of
the National Health System. The structure and academic qualification of our
department, makes possible the training of medical residents in nephrologic
surgery technics.
The structure of our department and the type of health care regime allows
the detection of potential problems attributable to surgical technique.
Moreover, the definition of functional units in our department makes surgical
practice is carried out without waiting time.
Demonstrate that the use of these techniques applied by trained staff in our
units makes them more efficient and, therefore, the cost-efectiviness in its
use is better.
Methods: We have focused on the study on the evolution of the patients
followed by our department of nephrology and insurance for health care in
the Health Area III.
A total of 846 patients have been studied (529 men and 317 women).
The total number of days that 17,463 have been hospitalized.
The number of stays of patients in our area for the intervention of
Cimino-Brescia technique is 2.326 days of which 1,887 are men and 1,414
women.
The days of hospitalization for surgical technique of permanents catheters
(73 cases) and percutaneous biopsias (153 cases) are 3,32 days and 2,35
days with average.Total 352,55 days stay.
Our department has developed a procedure (CRUVAT) for economic
evaluation of the cost of biopsies and catheters, permanent and temporary,
and technique of Cimino-Brescia (FAV). Consumption figures are translated
into costs. They include medical staff hours, hours of nephrologist training,
nurse specialist, nurse assistant, cleaning of operating rooms, administrative
staff and unskilled labor, surgical clothes and linen single use (disposable).
The number of hospital stays due to surgery has been studied and this
price evaluated. Consultations medical specialists who belong to other
departments are analyzed economically.
Results: The price resulting from personnel costs is: � 254,62 in the
performance of the AVF. Permanent catheter: � 114,5. The percutaneous
biopsy has a domestic cost of � 62,46.
The price assigned to operating rooms, materials for single use (disposable),
means of transmission of image and technical control (5 year amortization)
amounts in the case of AVF to � 171,0. Permanent catheter to � 111,21.
The price of the biopsy material is priced at � 130,00.
The formation of nephrologist is paid by the Ministry of Health and not by



iii106 Diabetes – basic research Saturday, June 26, 2010

the Hospital.
Conclusions: The final amount of the costs of practicing the technique of
Cimino-Brescia is significantly less than if is implanted Goretex.
There is an added value: our department has no waiting period for nephrology
surgery techniques.
The patient sees that all necessary treatment, monitoring and problem
solving is the work of our department staff.This unit of health criteria care
of our patients increases the quality perceived by the patient and his family.

Sa219 BACKGROUND, OBJECTIVES, AND METHODOLOGY OF
THE MONITOR-CKD5 STUDY – A
PHARMACO-EPIDEMIOLOGICAL STUDY OF THE
MULTI-LEVEL DETERMINANTS, PREDICTORS, AND
CLINICAL OUTCOMES OF TREATMENT WITH BIOSIMILAR
EPOETIN ALFA IN PATIENTS RECEIVING HAEMODIALYSIS

Gerard London 1, Loreto Gesualdo 2, Matthew Turner 3, Christopher Lee 4,5,
Karen MacDonald 4, Michael Muenzberg 3, Ivo Abraham 4,5. 1Centre
Hospitalier F.H. Manhes, Fleury-Merogis, France; 2Universita degli Studi
di Foggia, Foggia, Italy; 3Sandoz, Holzkirchen, Germany; 4Matrix45,
Earlysville, VA, USA; 5University of Arizona, Tucson, AZ, USA

Introduction and Aims: Most patients with Stage 5 CKD develop nor-
mochromic normocytic anaemia. Prior longitudinal observational studies
have investigated the clinical practice and outcomes of managing renal
anaemia, including the use of erythropoiesis-stimulating agents (ESAs).
Several dimensions remain unaddressed: attribution of variance in outcomes
to physician class effect and hierarchical modeling of treatment outcomes;
congruence of practice with label and evidence-based guidelines; vulner-
ability profiling; nonresponder analysis; and safety under non-controlled
conditions. Addressing these additional effectiveness and safety dimensions
is critical considering the recently revised ESA label and the European
approval of the first ESA biosimilar (HX575).
Driven by a novel, integrated, multi-focal framework for post-approval
observational studies, MONITOR-CKD5 aims to examine determinants of
response to biosimilar epoetin alfa at both the patient and the physician
levels; integrates an advocated statistical methodology (Holden et al, Am
J Nephrol 2008;28:792-801); assesses heuristic profiles of vulnerability
to poor treatment outcomes; identifies predictors of non-response; and
evaluates the extent to which treatment is congruent with evidence-based
guidelines and the revised ESA label.
Methods: MONITOR-CKD5 study is an international, prospective, ob-
servational, pharmaco-epidemiological study of the management of renal
anaemia with HX575 in haemodialysis patients. As of 1 January 2010,
this pan-European study has been recruiting at least 1000 patients from
a minimum of 75 centers and follows them monthly for 12 months fol-
lowing initiation of anaemia management with biosimilar epoetin alfa. In
addition to descriptive and associative procedures, statistical analysis will
include variance attribution methods to detect any physician class effect;
hierarchical linear, logistic, and Poisson modeling of clinical outcomes;
Kaplan-Meier time-to-event analysis, Mantel-Cox log-rank or generalized
Wilcoxon-Breslow tests, and Cox proportional hazards modeling; and
clustering and related data mining techniques.
Results: Results-reporting will include: baseline center and physician-
investigator characteristics, baseline sample characteristics; interim analyses
on patients enrolled in the first three months of the enrollment period who
have completed 12 months of follow-up (month 15), and 12 (month 27)
and 24 (month 39) months later, using a Pocock-adjusted level of statistical
significance.
Conclusions: MONITOR-CKD5 is generating valuable scientific and clini-
cal information about the physician- and patient-level determinants of renal
anaemia management with biosimilar epoetin alfa in haemodialysis patients
in Europe under consideration of the revised ESA label and available
evidence-based guidelines.
Disclosure: Sponsored by Sandoz Biopharmaceuticals. GL and LG are
the co-principal investigators of this study. MT and MM are employees
of Sandoz. CL, KM, and IA are employees of Matrix45; by company
policy they are prohibited from owning equity in client organizations.
Matrix45 conducts similar studies for other pharmaceutical companies
under non-exclusivity conditions.

Sa220 ERYTHROPOIETIN THERAPY SHORTENS HOSPITAL STAY
INDEPENDENT OF HEMOGLOBIN LEVEL

Toshifumi Sakaguchi 1, Takashi Shigematsu 1,2. 1Division of Nephrology
and Blood Purification, Wakayama Medical University, Wakayama, Japan;
2Study Group for Assessing Initiation of Renal Replacement Therapy
(START), Japan

Introduction and Aims: Experimental studies have unveiled the tissue
protective effects of erythropoietin. Our objective is to show the clinical
possibility of erythropoietin’s non-hematopoietic effects. If erythropoietin.
has some effect other than hematopoiesis, it may affect outcomes of
CKD patients independent of their hemoglobin levels. Among the possible
outcomes, we investigated the length of hospital stay after hemodialysis
initiation. We examined whether erythropoietin use before the initiation has
certain effect on the length of hospital stay after the initiation and whether
that effect is independent of hemoglobin level at the initiation. We also
calculated the risk of erythropoietin use on longer hospital stay after the
initiation independent of hemoglobin level at the initiation.
Methods: We explored the cross-sectional association between erythropoi-
etin use before hemodialysis initiation and hospital stay in 883 patients in
our study group centers (593 men and 290 women). Their average age was
65.8 and its SD was 13.5. Binary logistic regression analysis was used to
evaluate contribution of risk factors on longer hospital stays. Those factors
are age, sex, diabetes mellitus, nephrologist referral, vascular access and
erythropoietin use before the initiation, laboratory data at the initiation such
as hemoglobin, serum albumin, C-reactive protein. We defined nephrologist
referral and hospital stays length longer when they exceeded two and three
weeks respectively. We defined C-reactive protein level is high when it
exceeded 0.2mg/dL. A P value of less than 0.05 was considered statistically
significant.
Results: Age, nephrologist referral, vascular access, erythropoietin use
before the initiation and C-reactive protein were significant. Their risks on
longer hospital stays were 0.98, 0.497, 0.155, 0.674 and 2.401,respectively.
Sex, diabetes mellitus, serum albumin and hemoglobin were not significant.
Conclusions: Erythropoietin therapy before initiation of hemodialysis
contributes to shortening of hospital stay. Since its effect is independent
of hemoglobin, this fact suggests the effect of erythropoietin other than
hematopoiesis.
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Sa221 CD4+CD25+FOXP3+, TH17 CELLS AND TH1 IMMUNE
RESPONSE IN DIABETIC NOD MICE

Ênio José Bassi 1, Pedro Manoel Mendes de Moraes Vieira 1, Matheus
Corrêa Costa 1, Leonardo Mano Vieira 1, Rosa Maria Elias 1,
Patricia Semedo 2, Alvaro Pacheco-Silva 2, Niels Olsen Saraiva Câmara 1,2.
1Department of Immunology, University of São Paulo, Brazil; 2Nefrology,
Federal University of São Paulo, Sao Paulo, Brazil

Introduction and Aims: Diabetic nephropathy is one of the devastating
complications in diabetic patients and it is known to be the leading cause
of end-stage renal disease and the most frequent cause of mortality in
patients with type I diabetes mellitus (TIDM). TIDM is an organ-specific
autoimmune disease resulting from the destruction of insulin-producing
pancreatic beta cells and it is characterized by an immune response which T
CD4+ cells have been shown to be involved secreting cytokines that regulate
the direction of the autoimmune aggression. However, data are conflicting
regarding the role of cytokines produced by T CD4+ subsets lymphocytes
(Th1, Th2 and Th17) at various stages of diabetes. In addition, T CD4+
regulatory (Treg) cells can down-regulate the function of Th1 and Th17
cells ameliorating the disease. The purpose of this study was to investigate
the frequency of T CD4 cells subsets: T reg (CD4+ CD25+ Foxp3+), Th17
(CD4+ IL-17+ Rorgt+) and Th1 cells (CD4+ IFN-γ+ TNF-α+) in diabetic
NOD mice comparing them with Balb/c mice as control.
Methods: Female NOD mice were tested for blood glucose twice a week
and were considered to have diabetes if blood glucose levels were above
250mg/dl for two sequential blood glucose tests. Single cell suspensions
were obtained and T cells were examined following cell surface staining
with antibodies according to the manufacture’s protocol for intracellular
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staining (eBioscience) and analyzed by flow cytometry. For intracellular
cytokine analysis 1×106 splenocytes were stimulated with PMA/ionomycin
and brefeldin A for 5 h and after stained for IFN-γ, TNF-α and IL-17
according to the manufacture’s protocol for staining intracellular cytokines
using appropriate fluorescence conjugated antibodies for flow cytometry
(BD Cytofix/Cytoperm).
Results: The incidence of diabetes in female NOD mice at 30 weeks
of age reached 75%. It was observed a decrease in Foxp3+ expression
in CD4+CD25+ T cells in NOD diabetic mice when compared with
Balb/c mice (MFI = 1327 versus 2587; p<0.05) and no difference in
Rorg expression in CD4+ cells was verified. In addition, after stimulated
with PMA/ionomycin and brefeldin-A an increase in IFN-γ + production
in CD4+TNF-α+ T cells was detected in splenocytes of NOD mice and
evidences of a higher frequency of IL-17+ cells when compared with Balb/c
mice was observed.
Conclusions: In late phase of diabetes in NOD mice there is a decrease in
Treg cells involved in immune tolerance mechanisms and down-regulation
of immune response and a high Th1 cytokine production (IFN-γ and
TNF-α). Moreover, since evidences that Th17 cells could be involved, we
carrying out studies to verify the presence of other cytokines involved in this
type of response, such as IL-21, IL-23 and IL-27. The comprehension of
immune regulation of TIDM is important for the development of strategies
for the prevention and new therapeutic strategies for this disease. Financial
Support: FAPESP, CNPq and Complex Fluids INCT.

Sa222 ADVANCED GLYCATED END-PRODUCTS (AGEs)
REGULATE PODOCYTES ADHESION AND
CYTOSCKELETAL REORGANIZATION IN A NEUROPILIN-1
DEPENDENT MANNER

Stefanie Wojciech, Tzvetanka Bondeva, Gunter Wolf. Department of
Internal Medicine III, Friedrich Schiller University, Jena, Germany

Introduction and Aims: We have recently reported that the addition of
AGE-BSA to podocytes redues the expression of neuropilin-1 (NRP1) and
reduced migration ability. Now, we investigate in detail the signalling, and
analyse the role of NRP1 in this process.
Methods: Differentiated murine podocytes were treated with AGE-BSA,
Co-BSA or phorbol 12-myristate 13-acetate (PMA). Reorganization of the
filamentous actin (F-actin) was visualized using TRITC-labeled phalloidin.
FAK (focal adhesion kinase) and Erk (extra cellular signals regulated kinase)
were analyzed via western blot and immunohistochemistry. Rho GTPases
activity was analyzed using a pull down assay of the corresponding
GST-(Glutathione-S-transferase) fusion domains. NRP-1 expression was
downregulated via NRP-1 siRNA transient transfection. Adhesion ability of
podocytes was tested on collagen I and IV coated 24 well plates for 30 min.
Results: We further analyze the effect of AGE-BSA on podocytes adhesion
and found out that collagen I (73.7% ±15.3%) as well as IV (74%±17.59)
adhesion was significantly reduced relative to Co-BSA incubated cells.
In addition, AGE-BSA decreased FAK and Erk activities. pFAK and
pErk1,2 signals were weaker in podocytes incubated with AGE-BSA
compared to Co-BSA as tested by western blot and immunohistochemistry.
Similar effects were observed when NRP-1 siRNA was overexpressed in
differentiated podocytes. Podocytes adhesion to collagen IV was reduced to
66.89%±6.33% and collagen I adhesion to 63.74%±11.75%. We observed
that both AGE-BSA and NRP-1 siRNA were inducing changes in the typical
podocytes F-actin organization. Stimulation with 10-7M PMA in Co-BSA
treated or non-silencing siRNA transfected podocytes induced filopodia like
formations which were completely abolished in AGE-BSA or NRP-1 siRNA
transfected cells. Furthermore, we observed that the podocytes foots were
significantly shorter and less branched compare to the control conditions.
As those effects are known to be also related to the small GTPase activity
we tested the GTP-loaded state of Rac-1, Cdc42 and Rho A in a pull-down
assay. Our results demonstrate that Rac-1 and Cdc42 GTP-binding was
strongly reduced by AGE-BSA and NRP-1 siRNA, whereas no effect was
detected on RhoA GTP-binding ability.
Conclusions: AGE-BSA treatment leads to a suppression of NRP-1 ex-
pression in podocytes. This event is related to a reduction of podocytes
adhesion to collagen IV and I adhesion dependent signaling. Cells incu-
bated with AGE-BSA demonstrate significant inhibition of FAK and Erk
activation state compare to Co-BSA treated cells. Furthermore, AGE-BSA

inhibit the GTP-loaded state of Rac-1 and Cdc42 small GTP-ases. All these
cellular events could be finally manifested with a significant cytosckeletal
reorganization compare to Co-BSA treated podocytes. Our data show that
AGE-BSA is controlling podocytes adhesion and signaling via a mechanism
involving NRP-1 and small GTP-ase activity. Therefore, AGEs via NRP-1
suppression could be responsible for the reduction of the podocytes foot
process formation and podocytes loss in diabetic nephropathy.

Sa223 LACK OF α8 INTEGRIN AGGRAVATES PODOCYTE INJURY
IN EXPERIMENTAL DIABETIC NEPHROPATHY

Andrea Hartner 1, Carlos Menendez-Castro 1, Nada Cordasic 2,
Gudrun Volkert 2, Wolfgang Rascher 1, Karl F. Hilgers 2. 1Department of
Pediatrics and Adolescent Medicine, University of Erlangen, Germany;
2Department of Nephrology and Hypertension, University of Erlangen,
Germany

Introduction and Aims: The development of diabetic nephropathy is
accompanied by changes in integrin-mediated cell-matrix interactions.
The α8 integrin chain is specifically expressed in mesangial cells of
the glomerulus. During experimental hypertension, α8 integrin plays a
protective role in the glomerulus. We hypothesized that α8 integrin is
involved in maintaining the glomerular integrity in diabetic nephropathy.
Experimental streptozotocin (STZ) diabetes led to an increased mRNA
expression (2.37±0.12 fold induction compared to vehicle control; p<0.05)
and glomerular deposition of α8 integrin.
Methods: To test the functional role of α8 integrin, STZ diabetes was
induced in mice with a homozygous (α8-/-) or heterozygous (α8+/-)
deletion of the α8 integrin gene and in wildtype litters (α8+/+).
Results: Blood glucose and mean arterial blood pressure were not different
in α8-/- and α8+/+ mice after six weeks of diabetes. However, diabetic
α8-/- mice developed significantly higher albuminuria (3.96±1.31 mg/day
versus 0.55±0.18 in diabetic α8+/+; p<0.05) and more glomerulosclerosis
than diabetic α8+/+ mice. Moreover, in diabetic α8-/- mice, the number
of glomerular cells staining positive for the podocyte markers WT-1
and vimentin were reduced more prominently than in diabetic α8+/+
(3.03±0.19 WT-1 positive cells/glomerulus versus 4.94±0.21 in diabetic
α8+/+; p<0.05). The filtration barrier protein nephrin was downregulated
in diabetic glomeruli with the strongest reduction observed in α8-/- mice.
α8+/- mice did not differ from α8+/+ mice with respect to the parameters
studied.
Conclusions: Taken together, α8-/- mice developed more severe glomerular
lesions and podocyte damage after onset of STZ diabetes than α8+/+ mice.
Therefore, α8 integrin seems to play a protective role for the structure and
function of the glomerulus and to maintain podocyte integrity during the
development of diabetic nephropathy.

Sa224 SENESCENCE INDUCED BY GLYCATED ALGUMIN IN
HUMAN MESANGIAL CELLS IS DEPENDENT ON KLOTHO
PROTEIN DOWN-REGULATION

Maria Del Nogal-Avila 1, Rosa Carmona-Canorea 1, Maria
Luisa Diez-Marques 1, Manuel Rodriguez-Puyol 1 ,
Diego Rodriguez-Puyol 2 , M. Piedad Ruiz-Torres 1. 1Physiology, Alcala
University, Alcala de Henares, Madrid, Spain; 2Nephrology Section,
Principe de Asturias Hospital, Alcala de Henares, Madrid, Spain

Introduction and Aims: Cellular senescence has been involved in the
pathogenesis of several diseases, such as atherosclerosis, hypertension
and diabetes. Senescent cells have changes in structure and function that
could disturb the normal physiology of tissues. In diabetes patients, high
levels of glycated albumin are found and play, in vivo, a major role in
the development of diabetic vascular and renal complications. However,
the role of the advanced glycation end products and its receptor in the
senescence process is not well kwon. Senescence cells have enlargement,
flattened morphology, expression of acidic β-galactosidase and a permanent
cell cycle arrest at G1 phase. Klotho gene was identified as an aging
suppressor gene in mice that accelerates aging when it is disrupted and
extends life span when it is overexpressed. Our aim was analyze whether
glycated albumin promotes senescence in human mesangial cells and the
implication of klotho in this process.
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Methods: Human mesangial cells (HMC) were cultured and treated with
glycated albumin (GA) (100μg/ml) for different periods of time. Cells
were used between pass 3-8. To restore klotho protein levels, HMC were
transfected with a plasmid containing a constitutive klotho protein, and
selected with G-418, to obtain stable transfected cells. The cell senescence
was measured by the quantification of cell β-galactosidase activity by
flow cytometry. P53 and klotho protein expression were measured by
inmunoblotting. To evaluate the implication of the receptor of advanced
glycation end products (RAGE), HMC were treated with a blocking anti-
RAGE antibody.
Results: The treatment with GA for 24 hours promoted cellular senescence
in HMC which remained 96 hours later. The same treatment in HMC
promoted an increase in p53 protein and a decrease of klotho protein
expression. To assess whether the effect of GA was dependent on the
interaction with its specific receptor (RAGE), HMC were treated with a
blocking anti- RAGE antibody before GA addition. The increment in P53
and the down-regulation of klotho protein induced by GA were inhibited
in these conditions.To analyze whether klotho protein downregulation was
involved in the GA promoted senescence, stable Klotho transfected cells
were used. After GA treatment, transfected cell did not shown klotho protein
decrease. The p53 protein expression did not increase in klotho transfected
cells after the GA treatment. Moreover, Klotho transfected cells did not
undergo into senescence state after GA treatment.
Conclusions: GA, interacting with its receptor, promotes the down-
regulation of klotho protein in human mesangial cells. This decrease in
klotho protein causes an increase in p53 expression and cellular senescence.

Sa225 TRANSCRIPTION FACTOR 7-LIKE 2 (TCF7L2) GENE
POLYMORPHISM AND COMPLICATION/COMORBIDITY
PROFILE IN TYPE 2 DIABETES PATIENTS

Monika Buraczynska, Pawel Zukowski, Agata Kuczmaszewska,
Andrzej Swatowski. Nephrology, Medical University of Lublin, Lublin,
Poland

Introduction and Aims: TCF7L2 (transcription factor 7-like 2) is a tran-
scription factor and a key component of the WNT signaling pathway
involved in the regulation of pancreatic beta-cell proliferation, differentia-
tion and insulin secretion. TCF7L2 is the most significant and consistent
genetic diabetes risk factor identified to date. Common polymorphisms
in the TCF7L2 have been associated with type 2 diabetes in different
populations. In this study we investigated the potential association of the
rs7903146 polymorphism in the TCF7L2 gene with clinical profile of type
2 diabetes patients.
Methods: The study group consisted of 980 patients with type 2 diabetes.
They were divided into subgroups with different clinical phenotypes,
involving diabetic nephropathy (n=432), diabetic retinopathy (n=408),
cardiovascular disease (CVD) (n=635), early onset of diabetes (n=438),
obesity (n=225). The control group consisted of 924 healthy individuals.
All subjects were genotyped for the rs7903146 gene polymorphism by
polymerase chain reaction (PCR) and subsequent cleavage with Rsa I
restriction endonuclease. The genotypes were confirmed by automated
sequencing.
Results: Genotype distribution and allele frequencies of the rs7903146
polymorphism were significantly different between the entire diabetes group
and healthy individuals (p<0.01). The OR for the TT genotype vs. CC was
2.49 (95% CI 1.84-3.39). Genotype and allele frequencies were compared
in subgroups of diabetes patients with diabetic nephropathy, diabetic
retinopathy, CVD, early onset of diabetes and obesity. The frequency of the
TT genotype was higher in diabetes patients with CVD than in those without
cardiovascular comorbidity although the difference was not statistically
significant (p = 0.08). A strong association was observed between the
rs7903146 polymorphism and diabetic nephropathy. The frequency of the
TT homozygous genotype in the diabetic nephropathy subgroup was 22%
compared with 11% in patients without nephropathy and 8% in control
group. The OR for the TT genotype was 4.30 (95% CI 3.01-6.14) vs.
control group and 2.83 (95% CI 1.94-4.13) vs. subgroup with no diabetic
renal disease. The association of TT genotype with diabetic nephropathy
was even stronger in patients with an early onset of diabetes. The frequency
of the TT homozygotes in diabetic nephropathy patients with early onset of
diabetes was 34% vs. 12% in patients with nephropathy and late onset of

diabetes. Of all TT homozygotes in diabetic nephropathy group 71% are
in patients with early onset of diabetes. The OR for the TT genotype was
7.64 (95% CI 4.98-11.73) vs. control group. This effect of the rs7903146
polymorphism on microvascular complication of diabetes was not observed
in patients with diabetic retinopathy.
Conclusions: Our results strongly suggest that the rs7903146 polymorphism
in the TCF7L2 gene is associated with increased risk of type 2 diabetes.
Out of different clinical phenotypes of diabetes, diabetic nephropathy seems
to be strongly associated with the TT genotype of this polymorphism,
especially in patients with early onset of diabetes.

Sa226 EFFECTS OF COMBINED TREATMENT WITH (PRO)RENIN
BLOCKER AND ACE INHIBITOR ON DIABETIC
NEPHROPATHY IN THE RAT

Gabor Kokeny, Lilla Fang, Csaba Revesz, Miklos M. Mozes,
Laszlo Rosivall. Institute of Pathophysiology, Semmelweis University,
Budapest, Hungary

Introduction and Aims: Failure of slowing the progression in diabetic
nephropathy and glomerulosclerosis (GS) with common therapies may be
partly due to the AngII-like, but AngII independent effects of (pro)renin.
We hypothesized that the combined inhibition of pro(renin) and ACE may
significantly attenuate the progression.
Methods: Male Sprague-Dawley rats (250-300g) were ip. injected with a
single dose of streptozotocin (STZ, 60 mg/kg) to induce diabetes, then ACE
inhibitor (50 mg/kg/day Quinapril in drinking water, (Q)) and (pro)renin
blocker “handle region protein decoy peptide” (HRP) treatment was started
(0,1 mg/kg/day in osmotic minipump). Non diabetic rats of the same
age served as negative control. Groups (n=12/group): 1) Control; 2) STZ;
3) STZ+Q; 4) STZ+HRP; 5) STZ+Q+HRP. Rats were treated for eight
weeks, then proteinuria was determined from urine samples collected for
24h and kidneys were removed for histology (glomerulosclerosis index
(GSI), tubulointerstitial index (TI)) and immunohistochemistry (fibronectin,
TGF-β1, desmin) analysis.
Results: Proteinuria was similarly lower in Q and Q+HRP groups vs
non-treated STZ group (Control: 116±16, STZ: 280±97, Q: 202±29,
HRP: 365±62, Q+HRP: 215±49 mg/24h, p=0.029). All treatments re-
duced glomerulosclerosis to the same extent (GSI: Control: 0.09±0.04,
STZ: 1.28±0.22, Q: 0.69±0.22, HRP: 0.91±0.1, Q+HRP: 0.88±0.17;
p=0.0001). Accordingly, glomerular fibronectin (score: Control: 1.06±0.09,
STZ: 1.53±0.13, Q: 1.15±0.09, HRP: 1.11±0.08, Q+HRP: 1.18±0.15;
p=0.0002) and TGF-β1 (score: Control: 0.03±0.05, STZ: 1.07±0.29, Q:
0.52±0.1, HRP: 0.59±0.08, Q+HRP: 0.45±0.09; p=0.009) as well as
podocyte desmin expression (score: Control: 0.25±0.11, STZ: 1.02±0.12,
Q: 0.80±0.22, HRP: 0.84±0.2, Q+HRP: 0.63±0.13; p=0.01) was reduced
in all treated groups, but there was no significant difference between the
treatment groups. Plasma renin activity (PRA) was slightly elevated in all
diabetic groups as compared to control, but the difference did not reach sta-
tistical significance (PRA: Control: 1.35±0.2, STZ: 2.19±1.0, Q: 1.84±1.1,
HRP: 1.9±0.6, Q+HRP: 1.59±0.6 ng/ml/h, p=0.3).
Conclusions: ACE inhibition superimposed with (pro)renin blocker HRP
failed to further improve therapy effectiveness in our model of diabetic
nephropathy.
This work was supported by the grant from the Hungarian Hypertension
Society.

Sa227 LYCOPENE, A POTENT CAROTEINOID, AMELIORATES
DIABETIC NEPHROPATHY IN RATS

Anurag Kuhad, Kanwaljit Chopra. Univ Inst Pharm Sci, Panjab University,
Chandigarh, UT, India

Introduction and Aims: Chronic low-grade inflammation and apoptosis
are closely involved in the pathogenesis of diabetes and its microvascular
complications. Inflammatory cytokines, mainly TNF-α and TGF-β1, NFκβ

and caspases participate in the development and progression of diabetic
nephropathy. This study was designed to evaluate the impact of lycopene,
a potent carotenoid, on renal function and renoinflammatory cascade in
streptozotocin-induced diabetes.
Methods: Streptozotocin-induced diabetic rats were treated with lycopene
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(1, 2 & 4 mg/kg, orally) or with vehicle form 5th to 8th weeks of
induction of diabetes. After 8 weeks, urine albumin excretion, urine output,
serum creatinine, blood urea nitrogen, creatinine and urea clearance were
measured. Cytoplasmic and nuclear fractions of kidney were prepared for the
quantification of oxidative-nitrosative stress (lipid peroxidation, superoxide
dismutase, catalase, non protein thiols, total nitric oxide), tumor necrosis
factor-alpha (TNF-α), tissue growth factor-1beta (TGF-β1), p56 subunit of
NFκβ and caspase-3.
Results: After 8 weeks of steptozotocin injection, the rats produced marked
disruption of renal function, increased oxidative-nitrosative stress, TNF-α,
TGF-β1, caspase-3 activity in cytoplasmic lysate and active p65 subunit
of NFκβ in nuclear lysate of kidneys. Interestingly, co-administration of
lycopene significantly and dose-dependently prevented biochemical and
molecular changes associated with diabetes. Moreover, diabetic rats treated
with insulin-lycopene combination produced more pronounced effect on
molecular parameters as compared to their per se groups.
Conclusions: Taken together, the data reveal that lycopene modulates
the release of profibrotic cytokines, oxidative stress, ongoing chronic
inflammation and apoptosis and thus exerts a marked renoprotective effect.

Sa228 KALLIKREIN-KININ SYSTEM IS INVOLVED IN PODOCYTE
APOPTOSIS UNDER DIABETIC CONDITIONS

Dong-Ryeol Ryu 1, Mina Yu 1, Seung-Jung Kim 1, Duk-Hee Kang 1, Kyu
Bok Choi 1, Tae-Hyun Yoo 2, Shin-Wook Kang 2. 1Department of Internal
Medicine, School of Medicine, Ewha Womans University, Seoul, Korea;
2Department of Internal Medicine, College of Medicine, Yonsei University,
Seoul, Korea

Introduction and Aims: In this study, we examined whether a local
kallikrein-kinin system (KKS) existed in podocytes and whether the expres-
sion of the components of the KKS and bradykinin (BK) production were
changed in diabetic glomeruli and in cultured podocytes exposed to high
glucose medium. We also elucidated the functional role of BK in podocyte
apoptosis, which is implicated as a potential mechanism of podocyte loss
characterized in diabetic nephropathy.
Methods: In vivo, 32 Sprague-Dawley rats were injected either with diluent
(n=16, C) or with streptozotocin intraperitoneally (IP) (n=16, DM), and 8
rats from each group were treated with BK (0.5 μg/hour) via subcutaneously
implanted osmotic minipumps for 6 weeks. In vitro, immortalized mouse
podocytes were cultured in media containing normal glucose (5.6 mM, NG),
NG+24.4 mM mannitol (NG+M), NG+10-7 M angiotensin II (NG+AII),
high glucose (30 mM, HG) with or without 6-hour pretreatment of 10-8

M BK. BK levels in sieved glomeruli and cell lysates were measured by
ELISA. Real-time PCR and Western blot for kallikrein, kininogen, BK
B1-receptor (B1R), and B2-receptor (B2R) mRNA and protein expression,
respectively, were performed with sieved glomeruli and cell lysates. For the
assessment of apoptosis, Western blot for Bax, Bcl-2, and active fragments
of caspase-3 were performed. TUNEL assay and Hoechst 33342 staining
were also performed with renal tissue and cultured podocytes.
Results: 24-hour urinary albumin excretion was significantly higher in DM
compared to C rats, and this increment was ameliorated by BK treatment
in DM rats. Not only kininogen, kallikrein, B1R, and B2R mRNA and
protein expression but also BK levels were significantly decreased in DM
glomeruli and in cultured podocytes exposed to HG medium. The changes
in the expression of apoptosis-related molecules and the increase in the
number of apoptotic cells in DM glomeruli and HG- and AII-stimulated
podocytes were significantly abrogated by BK treatment. The antiapoptotic
effect of BK in experimental diabetic glomeruli and in cultured podocytes
under diabetic conditions seemed to be mediated through the proapoptotic
p38 mitogen-activated protein kinase pathway.
Conclusions: We demonstrate that the expression of all components of the
KSS is decreased in diabetic glomeruli and in cultured podocytes exposed
to high glucose, and this suppressed KKS is associated with podocyte
apoptosis. In addition, BK treatment ameliorated podocyte apoptosis under
diabetic conditions. These findings suggest that BK may be beneficial in
preventing podocyte loss in diabetic nephropathy.

Sa229 PODOCYTIC PKC-ALPHA IS REGULATED IN MURINE AND
HUMAN DIABETES AND MEDIATES NEPHRIN
ENDOCYTOSIS

Beina Teng 1, Irini Tossidou 1, Jan Menne 1, Nelli Shushakova 1,
Joon-Keun Park 1, Jan-Ulrich Becker 2, Friedrich Modde 2,
Michael Leitges 3, Hermann Haller 1, Mario Schiffer 1. 1Nephrology,
Medical School, Hannover, Germany; 2Pathology, Medical School,
Hannover, Germany; 3The Biotechnology Centre of Oslo, University of
Oslo, Norway

Introduction and Aims: Mikroalbuminuria is an early lesion during the
development of diabetic nephropathy. The loss of high molecular weight
proteins in the urine is usually associated with decreased expression of slit
diaphragm proteins. Nephrin, is the major component of the glomerular slit
diaphragm and loss of nephrin has been well described in rodent models of
experimental diabetes as well as in human diabetic nephropathy.
Methods: In this manuscript we analyzed the role of PKC-alpha (PKCa)
on endocytosis of nephrin in podocytes. We treated diabetic mice with a
PKCa-inhibitor (GÖ6976). Furthermore we stimulated human and murine
podocytes with high glucose to induce PKCa mRNA and protein expression.
We performed PKCa-mediated endocytosis-assays for endogenous and
overexpressed nephrin by confocal microscopy or by ELISA. Moreover
we performed immunoprecipitation-assays of endogenous or overexpressed
PKCα-binding to PICK1 and nephrin in podocytes.
Results: We found that treatment of diabetic mice with a PKCa-inhibitor
(GÖ6976) leads to preserved nephrin expression and reduced proteinuria.
In vitro, we found that high glucose stimulation would induce PKCa mRNA
and protein expression. We can demonstrate that PKCa mediates nephrin
endocytosis in podocytes and that overexpression of PKCa leads to an
augmented endocytosis response. After PKC-activation, we demonstrate an
inducible association of PKCa, PICK1 and nephrin in podocytes. Moreover
we can demonstrate a strong induction of PKCa in podocytes of patients
with diabetic nephropathy.
Conclusions: We therefore conclude that activation of PKCa is a pathome-
chanistic key event during the development of diabetic nephropathy. PKCa
is involved in reduction of nephrin surface expression and therefore PKCa
inhibition might be a novel target molecule for anti-proteinuric therapy.

Sa230 ROLE OF PPARγ-INDUCED RENIN GENE EXPRESSION IN
THE DEVELOPMENT OF ARTERIAL HYPERTENSION
DURING HIGH-FAT DIET

Sandra Mayer 1, Sabine Harlander 1, Michael Desch 1, Maria Luisa
Sequeira Lopez 2, R. Ariel Gomez 2, Vladimir T. Todorov 1. 1Institute of
Physiology, University of Regensburg, Bavaria, Germany; 2Department of
Pediatrics, University of Virginia School of Medicine, Charlottesville, USA

Introduction and Aims: Obesity is often accompanied by hyperlipidemia,
insulin resistance/diabetes mellitus type 2 and arterial hypertension, which
together form the Metabolic Syndrome. The nuclear receptor transcription
factor Peroxisome Proliferator-Activated Receptor-γ (PPARγ) is the central
molecular switch in Metabolic Syndrome. We found recently that PPARγ

induces the transcription of renin gene. In addition the hypertension during
obesity is known to be renin-dependent. Therefore we aimed to study the
possible role of the PPARγ-induced increase of renin production in the
pathogenesis of arterial hypertension in high-fat diet model of obesity.
Methods: We used mice with a specific knockout of PPARγ in the
renin-producing juxtaglomerular (JG) cells of the kidney (termed hereafter
RC-PPARγfl/fl mice) and their inbred controls (termed RC-PPARγwt/wt).
Mice from each of the two genotypes were randomized into two groups
(n=6) which were fed with normal or with high-fat (20%) chow for 5 days.
Blood pressure (tail-cuff), weight gain and food intake were monitored. At
the end of the experiment the kidneys were used for isolation of total RNA
and qRT-PCR.
Results: There were no significant changes in the weight of the animals in
all four experimental groups. However, the energy intake was significantly
elevated in the high-fat fed groups compared to the normal-diet fed groups
of each genotype (genotype RC-PPARγwt/wt 2.7±0.19 vs 3.1±0.04 kJ/g/d,
p=0.038; genotype RC-PPARγfl/fl 2.9±0.09 vs 3.2±0.12 kJ/g/d, p=0.046).
Arterial blood pressure was elevated in the RC-PPARγwt/wt animals on
high-fat diet compared to their normal-diet controls (123±2 vs 131±3
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mmHg, p=0.05), but not in the PPARγ-deficient RC-PPARγfl/fl animals on
high-fat diet compared to their normal-diet controls (122±3 vs 120±2.5
mmHg, p=0.58).
The expression of the “canonical” PPARγ-regulated gene FABP-4 was
significantly up-regulated by high-fat diet in the kidneys of both genotypes,
demonstrating that PPARγ was activated by the diet. However, renal renin
mRNA expression was mildly increased (by about 50%) by high-fat diet
only in the RC-PPARγwt/wt genotype, but not in the PPARγ-deficient
RC-PPARγfl/fl animals.
Conclusions: Our data suggest that PPARγ is involved in the stimulation of
renin gene expression in JG cells by high-fat diet. The PPARγ-dependent
increase of renin expression appears to play essential role in the development
of arterial hypertension in the high-fet diet model of obesity.

Sa231 IMPROVEMENT OF DYSLIPIDEMIA IN OLETF RATS BY
PROSTAGLANDIN I2 ANALOG, BERAPROST SODIUM

Maho Watanabe, Hitoshi Nakashima, Kenji Ito, Takao Saito. Division of
Nephrology and Rheumatology, Department of Internal Medicine, Fukuoka
University, Fukuoka, Japan

Introduction and Aims: OLETF rat is established as an animal model
of human type 2 diabetes that exhibits obesity, hyperinsulinemia, hy-
pertriglycemia, and hyperglycemia. We have previously described that
Prostaglandin I2 (PGI2) analog beraprost sodium (BPS) ameliorated dys-
lipidemia as well as diabetic nephropathy in OLETF rats (Am J Nephrol
30:1-11, 2009). The aim of this report is to clarify the mechanisms for
improvement of dyslipidemia by BPS in OLETF rats.
Methods: We divided 27 male OLETF rats at 50 weeks of age into
3 groups. In 2 groups, BPS was administered using an osmotic pump
at 400μg/kg bw (Group H, n=10) and 200μg/kg bw (Group L, n=7),
respectively. In another group, 0.9% saline was administered at the same
volume of solution (Group C, n=10). We sacrificed rats after 16 weeks of
the treatment. Using the quantitative real-time polymerase chain reaction,
we assayed the transcription levels of the HMG-CoA reductase (Hmgcr) for
cholesterol biosynthesis, monoacylglycerol O-acyltransferase 1 (Mogat1)
as TG synthetase, hepatic triglyceride lipase (Lipc) and lipoprotein lipase
(Lpl) as triglycerides (TG) reductase in the liver. The mRNA expression of
transketolase (Tkt) for pentose phosphate pathway (PPP) enzyme was also
evaluted. In addition, the kidneys and livers were stained with Sudan-IV.
Results: The relative abundance s of Hmgcr and Mogat1 RNA expressions
were reduced in the livers of BPS-treated rats compared with those in
untreated rats. The values of Hmgcr normalized by b-actin in Groups C, L,
and H were 2.08±1.40, 0.49±0.09, and 0.04±0.38); Mogat1, 1.79±0.57,
0.77±0.12, and 0.69±0.43, respectively (Group C vs H, p<0.05 for
each enzyme). The Tkt mRNA expressions were increased in BPS-treated
rats (0.61±0.20, 1.00±0.34, and 1.94±0.98, respectively, Group C vs H;
p<0.05). Lipids deposits were decreased by BPS treated groups in the
kidney and liver (Fig.a). At the BPS-16w, plasma triglyceride levels reduced
in groups H and L at 16 weeks of treatment (Group C vs H: 578±140mg/dl
vs 277±43, p<0.01, vs L 377±65 p=0.03) The cholesterol levels decreased
in BPS treated group, but there was not significantly.

Conclusions: In OLETF rats treated with BPS, dyslipidemia was improved

by the suppression of activated cholesterol and TG biosyntheses. High
activity of Tkt induced by BPS may have a key role in such mechanisms.
Disclosure: OLETF rats were given Tokushima Research Institute Ot-
suka Pharmaceutical Co., Ltd. Beraprost sodium was provided by Toray
Industries, Inc. (Tokyo, Japan ).

Sa232 URINARY NGAL CORRELATES WITH THE COEXISTENCE
OF DIABETES AND HYPERTENSION EVEN IN THE
ABSENCE OF OVERT NEPHROPATHY

Omar Garcia 1, Ana M. Blazquez-Medela 1, Yaremi Quiros 1, Jose
M. Lopez-Novoa 1, Carlos Martinez-Salgado 1,2, Francisco
J. Lopez-Hernandez 1,2. 1Unidad de Fisiopatología Renal y Cardiovascular,
Instituto Reina Sofía de Investigación Nefrológica, Universidad de
Salamanca, Spain; 2IECSCYL, Unidad de Investigación, Hospital
Universitario de Salamanca, Spain

Introduction and Aims: Neutrophil gelatinase-associated lipocalin
(NGAL) is emerging as a novel biomarker of acute kidney injury from
several pathologies including cardiac surgery, contrast nephropathy and
kidney transplantation. NGAL is produced in different human tissues and
particularly in the distal nephron. NGAL increases in both serum and
urine 48 hours before the rise of creatinine, and shows a strong correlation
with change in creatinine concentrations. Some authors have proposed that
NGAL could be used to predict the progression of diabetic nephropathy
in type-2 diabetic patients. Moreover, it has been suggested that NGAL
measurement might become a useful and non-invasive tool for the evaluation
of renal involvement in diabetic patients as well as for the early diagnosis
of incipient nephropathy. On the other hand, hypertension is a well-known
factor of co-morbidity in diabetic nephropathy. Thus, we decided to study
the additive effect of hypertension in the predictive role of NGAL on
diabetic nephropathy.
Methods: We have analyzed NGAL urinary excretion by Western blot in an
in vivo rat model of experimental diabetes and hypertension, in which renal
function and renal morphology were monitored. Diabetes was induced by
a single streptozotocin injection in spontaneously hypertensive rats (SHR);
as control we used normotensive Wistar rats with or without diabetes.
Moreover, renal tissue NGAL expression was analyzed by Western blot.
Results: We observed a significant and early NGAL urinary excretion
in hypertensive-diabetic rats with respect to diabetic and/or normotensive
rats. This increase in NGAL excretion was detected after 24 hours of the
induction of hyperglycaemia, grew during the first month, and kept constant
during 8 months of following. This increase in urinary NGAL excretion was
not related to changes in plasma creatinine, blood urea nitrogen, creatinine
clearance or microalbuminuria. On the other hand, we did not observe
increased NGAL expression in renal tissue after 8 months of experimental
diabetes and hypertension.
Conclusions: Our data suggest that NGAL urinary excretion might be a
suitable biomarker of the combination of diabetes and hypertension, even
in the absence of detectable nephropathy. Our studies also support the
hypothesis that NGAL might play an important role in renal adaptation
to diabetes, suggesting its role as a defensive mechanism against tubular
injury.

Sa233 RENALASE GENE POLYMORPHISMS IN PATIENTS WITH
TYPE 2 DIABETES AND HYPERTENSION

Monika Buraczynska 1, Michal Dragan 1, Kinga Buraczynska 2,
Andrzej Ksiazek 1. 1Department of Nephrology, Medical University of
Lublin, Lublin, Poland; 2Department of Neurology, Medical University of
Lublin, Lublin, Poland

Introduction and Aims: Hypertension is a common comorbidity in in-
dividuals with type 2 diabetes and a major risk factor for macro- and
microvascular complications. Several genes have shown association with
essential hypertension. Renalase is a recently identified flavin adenine
dinucleotide-dependent amine oxidase which metabolizes circulating cate-
cholamines. It regulates blood pressure and is important in the pathogenesis
of hypertension. A recently published study reported association of the
polymorphisms in the renalase gene with essential hypertension. We inves-
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tigated the potential involvement of the renalase gene polymorphisms in
hypertension in type 2 diabetes patients.
Methods: The study group consisted of 892 patients with type 2 diabetes.
Of this group 681 individuals (76%) were hypertensive. The control group
involved 400 healthy individuals. All subjects were genotyped for the three
SNPs in the renalase gene region: rs2576178, rs10887800 and rs2296545 by
polymerase chain reaction (PCR) and subsequent cleavage with restriction
endonucleases.
Results: Genotype distribution and allele frequencies of three renalase gene
polymorphisms were compared in subgroups of type 2 diabetes patients with
and without hypertension. For the rs2296545 polymorphism the frequency
of the C allele was higher in diabetes patients with hypertension than in
normotensive subgroup and healthy controls (p<0.05, p<0.01, respectively).
Genotype distribution was also different between patients with hypertension
and controls (p<0.001). For the rs2576178 polymorphism the genotype
distribution in the entire group of patients with diabetes was different from
healthy controls, but there was no difference between hypertensive and
normotensive patients. For the rs10887800 polymorphism the frequencies
of the G allele were similar in hypertensive patients and controls (0.49 and
0.48, respectively). Normotensive patients showed slightly lower frequency
of this allele (0.44). The significant differences in the distribution of this
polymorphism were seen in hypertensive patients with a history of stroke.
Out of 681 diabetes patients with hypertension 41 had stroke. The G allele
frequency in those patients was 0.80 and 66% were GG homozygotes. Out
of 174 GG homozygotes observed in the hypertensive patients, 16% were
stroke survivors. To confirm observed association we also included in our
study a group of 130 stroke patients without diabetes. In this group the
frequency of the risk allele was 0.62. The odds ratio (OR) for the G allele
was 1.79 (95% CI 1.33-2.41).
Conclusions: Our results showed for the first time an association of renalase
gene polymorphism with hypertension in type 2 diabetes patients. The most
interesting result is a strong association of the rs10887800 polymorphism
with stroke in diabetes patients with hypertension and also in stroke patients
without diabetes. The G allele of this polymorphism might be useful in
identifying diabetes patients at risk of stroke.

Sa234 REGULATION OF THE (PRO)RENIN RECEPTOR IN
MESANGIAL CELL UNDER HIGH GLUCOSE STIMULUS

Luciana G. Pereira, Carine P. Arnoni, Edgar Maquigussa, Priscila
C. Cristovam, Juliana L. Dreyfuss, Mirian A. Boim. Nephrology, Federal
University of Sao Paulo, Brazil

Introduction and Aims: High glucose (HG) environment stimulates AngII
synthesis and the expression of profibrotic molecules by mesangial cells
(MC). (Pro)renin receptor [(P)RR)] activation results in increased AngII
synthesis on the cell surface and an AngII-independent overproduction of
profibrotic molecules mediated by ERK2 activation. The aim of the present
study was to evaluate the contribution of (P)RR, independently of AngII, to
the MC alterations induced by HG.
Methods: Human MC (HMC) were exposed to standard (NG, 10mM) or to
high glucose (HG, 30mM) concentrations during 24 hr. (P)RR distribution,
ERK2 phosphorylation and the expression levels of (P)RR, ERK2 and
fibronectin were analyzed under AT1 receptor blocking (losartan) and
(P)RR mRNA silencing (siRNA).
Results: (P)RR was found predominantly in perinuclear and cytoplasm
regions. HG did not change the intracellular PPR distribution, but provoked
a significant increase in (P)RR and fibronectin levels. ERK2 mRNA was
not changed but ERK2 phosphorylation was increased in HG cells. These
effects were reversed by losartan and completely abrogated by siRNA.
Elevated intracellular AngII levels induced by HG were further increased in
siRNA treated cells.
Conclusions: Results suggest the (P)RR gene activity may be under AngII
modulation and the HG-induced ERK1/2 phosphorylation and fibronectin
overproduction was mainly induced by (P)RR activation. (P)RR may
constitute an additional pathway of the AngII-induced MC dysfunction
under HG stimulation.

Sa235 LOSARTAN IS PROTECTIVE IN RATS WITH DIABETIC
NEPHROPATHY: THE EFFECT ON NA/K-ATPASE (NKA)
AND HEAT SHOCK PROTEIN (HSP)72

Laszlo Wagner 1, Klara Rosta 2, Agnes Prokai 3, Attila J. Szabo 3,
Agota Ver 2, Andrea Fekete 3. 1Dept. of Transplantation and Surgery,
Semmelweis University, Budapest, Hungary; 2Dept. of Medical Chemistry,
Molecular Biology and Pathobiochemistry, Semmelweis University,
Budapest, Hungary; 31st Dept. of Pediatrics, Semmelweis University,
Budapest, Hungary

Introduction and Aims: Angiotensin II (AII) is an important mediator
of renal disease in diabetic nephropathy. The angiotensin receptor blocker
losartan delays complications. In physiologic conditions the effective NKA
is bound to the tubular basal membrane. This connection is protected by
HSP72. AII and diabetes increase the activity of NKA, however the effect
of losartan is unkonown in this situation.
We investigated the effect of AII and losartan on the abundance and
intracellular localisation of renal NKA and HSP72 in a rat model leading to
diabetic nephropathy.
Methods: Control (C), streptozotocin (STZ)-diabetic (D), AII-treated C and
D (CA and DA), and losartan treated D (DL) Wistar rats were sacrificed
and studied after 7 weeks of treatment (STZ: iv 65 mg/bwkg; AII: sc 33
μg/bwkg/h, 24h; losartan: po 5 mg/bwkg/day, 2 weeks). Western blot and
immunohistochemistry were performed in kidney homogenates and sections
(NKA, HSP72).
Results: The abundance and localisation of NKA in the cytosolic fraction
increased in D and CA animals vs. C, and we saw a further increase in DA
rats. Losartan prevented this effect of diabetes. The abundance of HSP72
increased in D, more in DA rats vs. C, which effect was reduced by losartan
(D vs. DL).
Conclusions: Diabetes and AII lead to NKA increase, however the inter-
nalisation of the enzyme increases as well, thus the proportion of effective
NKA decreases. Though these changes were reversible by losartan, we
assume that this effect is mediated by the Ang 1 receptor. The parallel
changes of HSP72 may reflect compensatoric-protective processes.
Supported by the TÁMOP-4.2.2-08/1/KMR-2008-0004, ETT 06-066/2009,
Magyary and Zsigmondy grants.

Sa236 REDUCED RENAL UROGUANYLIN EXPRESSION IN TYPE
2 DIABETES

Liliana Simões-Silva 1, Janete Quelhas-Santos 1,
Cátia Fernandes-Cerqueira 1, Mónica Moreira-Rodrigues 1,
Manuel Pestana 1, Benedita Sampaio-Maia 1,2. 1Unit of Research and
Development of Nephrology, Faculty of Medicine, University of Porto,
Portugal; 2Faculty of Dental Medicine, University of Porto, Portugal

Introduction and Aims: Guanylin and uroguanylin (UGN) peptides are
involved in the regulation of electrolyte and water transport in intestinal,
but also in renal epithelia. These peptides influence cellular function via
intracellular cGMP release after guanylate cyclase C receptor activation.
Type 2 diabetes is accompanied by disturbances in tubular sodium handling
and increase of blood pressure. The aim of the present study was to evaluate
blood pressure, sodium handling and renal UGN protein expression in type
2 diabetes mice model.
Methods: Male C57BL/6 mice were submitted during 12 weeks to either
a high-fat high-simple carbohydrate diet (diabetic group) or a normal diet
(control group). Blood pressure was evaluated throughout the study using a
photoelectric tail-cuff pulse detector. Twelve weeks after the beginning of
the protocol the mice were kept in metabolic cages for the quantification
of daily urinary excretion of creatinine and cGMP. Thereafter the plasma
was collected for creatinine and cGMP quantification and the kidneys
were removed for UGN and pro-UGN protein expression assessment by
western-blotting and immunohistochemistry. The quantitative determination
of cGMP concentrations was performed by the EIA kit: Cyclic GMP Assay®

(R&D Systems).The creatinine levels were measured by automatic Cobas
Mira Plus analyser.
Results: In comparison to controls, diabetic mice presented a significant
increase in plasma glucose, cholesterol and triglycerides as well as glucose
intolerance and insulin resistance. This was accompanied in diabetic mice
by a significant increase in blood pressure with no differences in creatinine
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clearance between the two groups. Western-blot approach evidenced a
49% reduction of UGN protein expression in renal cortex from diabetic
mice in comparison to controls (p<0,05). This was confirmed by renal
immunostained images. These results were accompanied by a 41% reduction
of cGMP levels in urine of diabetic mice (p<0,05) with no changes in
plasma cGMP levels. Pro-UGN protein expression was similar between the
two study groups.
Conclusions: Our results suggest that in type 2 diabetes a decreased
renal availability of active UGN peptide is accompanied by a decrease
in urinary excretion of its second messenger cGMP. This may contribute
to compromise sodium excretion and increase blood pressure in type 2
diabetes.
Supported by grant SFRH/BPD/21782/2005 from Fundação para a Ciência
e a Tecnologia/FEDER.

Sa237 EFFECTS OF FUNGAL STATINS ON HIGH
GLUCOSE-INDUCED MOUSE MESANGIAL CELL
HYPOCONTRACTILITY AND SELECTIVE PROTEOMIC
ANALYSIS

Jin-Shuen Chen 1, Li-Chien Chang 2, Chia-Chao Wu 1, Yuh-Feng Lin 3.
1Department of Internal Medicine, Tri-Service General Hospital, National
Defense Medical Center, Taipei, Taiwan; 2School of Pharmacy, National
Defense Medical Center, Taipei, Taiwan; 3Department of Internal
Medicine, Shuang Ho Hospital, Taipei Medical University, Taipei, Taiwan

Introduction and Aims: Glomerular hyperfiltration is associated with
mesangial cell hypocontractility. How HMG-CoA reductase inhibitors
(statins) influence mesangial cell contraction is unclear. We investigated the
effect of statins on mesangial cell hypocontractility and identified proteins
involved in this process.
Methods: A high glucose-induced mouse mesangial cell hypocontractility
model was treated with fungal statins, simvastatin (Sim), lovastatin (Lov),
and pravastatin (Pra). The optimum statin dose was determined by an MTT
assay and then applied to a cell model. A two-dimensional gel/MALDI-TOF
MS analysis was used to evaluate protein expression cells incubated in the
presence of a normal level of glucose (N), a high level of glucose (H), and a
high level of glucose plus Sim (H+S). Proteins with significant changes in
expression were analyzed.
Results: The MTT assay showed that Sim and Lov exerted dose- and
time-related inhibition of proliferation of mesangial cells at normal glucose
levels, but Pra had no effect. A dose one increment before that which resulted
in significant proliferation inhibition was selected as the optimum dose for
Sim (1 mM) and Lov (3 mM). Both doses reversed cell hypocontractility
significantly, but Sim was chosen for further proteomic analysis. Proteomic
analysis of groups N, H, and H+S showed that 18 proteins were involved in
hypocontractility. These proteins were grouped and analyzed based on their
known function.
Conclusions: In conclusion, Sim and Lov both appear to reverse mesangial
cell hypocontractility, and 18 possible proteins that might be associated with
the process of Sim are classified and reviewed.

Sa238 LOSARTAN REVERTS THE MESANGIAL
CELL-MYOFIBROBLAST TRANSDIFFERENTIATION
INDUCED BY HIGH GLUCOSE AND ANGIOTENSIN II

Carine Arnoni, Edgar Maquigussa, Luciana Pereira, Mirian Boim.
Medicine, Federal University of Sao Paulo, Brazil

Introduction and Aims: One of the most common causes of gomeru-
losclerosis in the diabetic nephropaty is the mesangial cell activation,
which under this condition increases the mesangial matrix synthesis and
the pro-fibrotic cytokines production. This activation is accompanied by a
transdifferentiation process, where the mesangial cell express myofibrob-
lastic characteristics, like the smooth muscle α-actin (αSMA). The aim of
this study is to analyze the effect of an antagonist of angiotensin II receptor
type 1 (AT1), losartan, on the regression of the mesangial- myofibroblast
transdifferentiation induced by high glucose and angiotensin II (AngII).
Methods: Mesangial cells were stimulated with high glucose (HG-30mM),
AngII (10-7M) or glucose and AngII simultaneously (HG+AngII) during
4 or 6 days to induce the myofibroblast transdifferentiation. To evaluate

the regression process, the group 6d HG+AngII was treated in the last 48
hours with losartan (10-4, 10-5 e 10-6M). The techniques used were RT-PCR
Real Time, Western blot and migration assay. We evaluated the expression
of mesangial matrix components, including collagen I, collagen IV, and
fibronectin, growth factors, like transforming growth factor β (TGF-β) and
connective tissue growth factor (CTGF) and the expression of SMAα.
Results: Mesangial cells, stimulated by HG and AngII, increased the
mesangial matrix and growth factor synthesis (4d HG+AII) and subsequently
the (SMAα) expression, which is a marker of myofibroblast (6d HG+AII).
The mesangial cells stimulated for 6 days with HG+AngII migrated more
than 100% when compared with the control cells. These date confirm that
mesangial cell suffered some important change in its phenotype, whereas
the migration is a feature of myofibroblast, characterizing the process of
transdifferentiation. High doses of Losartan reversed the increase of the
SMAα expression and the cellular migration, showing a protective effect on
the myofibroblast transdifferentiation.
Conclusions: These results suggest that the renin angiotensin system
inhibition can be a potential strategy, not only to avoid the progression of
the glomerulosclerosis, but to reverse this process.

Sa239 CATALASE DEFICIENCY EXACERBATES THE
PROGRESSION OF DIABETIC RENAL INJURY

Inah Hwang 1, Jiyoun Lee 1, Hi Bahl Lee 2, Hunjoo Ha 1. 1Division of Life
& Pharmaceutical Sciences, Department of Bioinspired Science, Ewha
Womans University, Seoul, Korea; 2Kim’s Clinic and Dialysis Unit,
Miryang, Korea

Introduction and Aims: Reactive oxygen species (ROS) play an important
role in the development and progression of diabetic renal injury. Catalase
is a major antioxidant enzyme that decomposes hydrogen peroxide, thereby
preventing the generation of hydroxyl radical by the Fenton reaction.
The antioxidant activity of catalase is dependent on the type of tissue and
pathologic condition. Catalase overexpression was recently shown to protect
against diabetic renal injury, but the effect of catalase deficiency on diabetic
nephropathy has not been reported.
Methods: Six-week-old male homozygous catalase knock-out (Cat-/-) mice
and wild-type (WT) mice were divided into two subgroups (8 mice per
group): control and streptozotocin (STZ)-induced diabetic group. Experi-
mental diabetes was induced by intraperitoneal injection of STZ 50 mg/kg
for 5 days. At 4 weeks after the induction of diabetes, blood glucose,
plasma creatinine, and urinary albumin excretion rate were measured.
Mice were then sacrificed and kidney weights were measured. The left
kidneys were homogenized and E-cadherin, α-smooth muscle actin (α-
SMA), bone morphogenic protein-7 (BMP-7), and fibronectin mRNA and
protein were measured. The right kidneys were fixed by periodate-lysine-
paraformaldehyde and processed for periodic acid-Schiff (PAS) staining and
immunohistochemistry.
Results: STZ induced hyperglycemia in both WT and Cat-/- diabetic mice.
Urinary albumin excretion was significantly increased only in diabeticCat-/-

mice among experimental groups. Renal expression of E-cadherin and BMP-
7 decreased in both diabetic mice groups compared to respective control
mice. Changes in E-cadherin and BMP-7 expression in diabetic Cat-/-

kidneys tended to be more compared to diabetic WT kidneys, although
the statistical significance has not been reached. Fibronectin and α-SMA
expression was significantly increased in diabeticCat-/- mice compared to
WT control and WT diabetic mice. Glomerular hypertrophy and fractional
mesangial area in diabeticCat-/- mice were accelerated compared to diabetic
WT mice. Nitrotyrosine was increased in diabetic Cat-/- mice compared to
diabetic WT mice.
Conclusions: Catalase deficiency appears to render diabetic animals more
susceptible to renal injury, supporting the importance of catalase against
oxidative renal injury in diabetes. Further studies are required for long-term
effect of catalase deficiency in the progression of diabetic nephropathy.
(Supported by R15-2006-020 and R31-2008-000-10010-0 from KOSEF and
the second stage of Brain Korea 21 Project.)



Saturday, June 26, 2010 Diabetes – basic research iii113

Sa240 RELATIONSHIP BETWEEN PLASMA VISFATIN LEVELS,
AND INFLAMMATORY AND ENDOTHELIAL MARKERS IN
DIABETICS AND NON-DIABETICS HAEMODIALYSIS
PATIENTS

Maria Sameiro-Faria 1,2, Elísio Costa 3,4, Flávio Reis 5, Frederico Teixeira 5,
Henrique Nascimento 4,6, Ana Borges 4,6, Petronila Rocha-Pereira 4,7,
Leonilde Amado 1, Elsa Bronze da Rocha 4,6, Denisa Mendonça 2,
Vasco Miranda 1, Luís Belo 4,6, Alexandre Quintanilha 2,4 ,
Alice Santos-Silva 4,6 . 1FMC, Dinefro – Diálises e Nefrologia, SA; 2ICBAS,
Universidade do Porto; 3ICS, Universidade Católica Portuguesa; 4IBMC,
Universidade do Porto; 5Instituto de Farmacologia e Terapêutica
Experimental, Universidade de Coimbra; 6FF, Universidade do Porto;
7Centro de Investigação Ciências da Saúde, Universidade da Beira Interior

Introduction and Aims: Recently visfatin has been described as a proin-
flammatory adipokine, produced in visceral fat and has been suggested to
have insulin-mimetic effects. Previous studies suggest that circulating vis-
fatin may be related to inflammation/endothelial in diabetic and non-diabetic
patients. The importance of inflammation and endothelial dysfunction in
haemodialysis are receiving more attention as a prognostic indicator.
The present study was undertaken to investigate plasma visfatin con-
centration, and inflammatory and endothelial markers in diabetics and
non-diabetics haemodialysis patients
Methods: We enrolled 67 end-stage renal disease (ESRD) patients under-
going maintenance haemodialysis, 44 of them non-diabetic (male/female,
28/16; age, 63.0±15.0 years) and 23 diabetic (male/female, 11/12; age,
70.4±9.5 years). ESRD patients were dialysed three times per week for
3 to 5 hours, for a median of 3.5 years. All patients used the high-flux
polysulfone FX-class dialysers (Fresenius Medical Care, Bad Homburg,
Germany). In all patients a diabetic, inflammatory and endothelial lesion
profile were assessed: insulin, glucagon, c-peptide, visfatin, leptin, ghrelin,
adipcin, adiponectin, resistin, interleukin-6 (IL-6), high-sensitive C-reactive
protein, tumour necrosis factor-α (TNF- α), α2-macroglobulin, plasminogen
activator inhibitor (PAI-1) and tissue plasminogen activator (tPA).
Results: In haemodialysis diabetic patients, as compared to non-diabetic,
a significant increase was found for visfatin, α2-macroglobulin and IL-6; a
significant decrease for adipsin and c-peptide was also found. Positive signif-
icant correlations were observed between visfatin and inflammatory markers
in both diabetic (IL-6: r=0.474, p=0.047; TNF-α: r=0.652; p<0.001) and
non-diabetic (IL-6: r=0.350, p=0.005; TNF-α: r=0.492; p=0.001) patients.
In diabetic patients a positive significant correlation was also found between
visfatin and ghrelin (r=0.451, p=0.001), and in non-diabetic patients a
positive significant correlation was found between visfatin and endothe-
lial dysfunction markers (PAI-1 and tPA; r=0.317, p=0.039 and r=0.306,
p=0.043, respectively).
Conclusions: The inflammatory process reported in haemodialysis patients
seems to be enhanced in haemodialysis diabetic patients. However, inde-
pendently of diabetes, our data suggest that circulating visfatin is associated
with ESRD, as it was correlated with inflammatory markers, even in non-
diabetic patients. Further studies are needed to clarify its potential role as a
prognostic marker of ESRD.
This study was supported by FCT (PIC/IC/83221/2007).

Sa241 ENDOTHELIAL DYSFUNCTION AND STATUS INTRARENAL
HEMODYNAMICS IN PATIENTS WITH TYPE 2 DIABETES

Maria Lyndina 1, Alex Shishkin 2, Olga Teslya 3, Marina Mamedova 4.
1Therapy, Saint-Petersburg State University Medical Faculty,
Saint-Petersburg, Russian Federation; 2Ultrasound Diagnostics, Institution
of Experimental Medicine and Clinic, Saint-Petersburg, Russian Federation

Introduction and Aims: Endothelial dysfunction (ED) is characterized by a
shift in the endothelium toward reduced vasodilation, proinflammatory state
and prothrombotic properties. In the literature, much debate about the role
of microalbuminuria (MAU) as a manifestation of endothelial dysfunction.
Due to the fact that ED is an early manifestation, it may have prognostic
value. In the present study was tasked with – to examine the state of ED
in patients with type 2 diabetes with the help of tools (test with reactive
hyperemia) and clinical and laboratory (blood lipids, plasma homocysteine)
as well as to identify early markers of ED at the level of damage renal
function (MAU, study intrarenal blood flow).

Methods: We have examined 73 patients (male/female 15/58; age 51,3±0,3)
with type 2 diabetes mellitus. They underwent clinical and laboratory ex-
amination using standard laboratory techniques, which included an analysis
lipidogrammy, insulin, blood C-peptide, uric acid, plasma homocysteine
levels. The level of MAU was determined in all patients in the morning
urine. The result was determined directly, without any recalculation. MAU
identified in excess of index higher than 20 mg/liter.
Vasomotor endothelial function was assessed using an ultrasonic apparatus
ALOKA SSD-5500 linear electron multifrequency 5-13 MHz transducer by
the method of Celermajer et al.
Study of intrarenal blood flow was performed by color Doppler with pulsed
doplerometriey on the device Aloka SSD-5500. Studied the main and
intrarenal renal artery (segmental and interlobar) in the projection of the
three segments of both kidneys. We determined the resistive characteristics
of the arterial blood flow (RI and PI), calculated automatically by the
standard formulas.
Results: The average level of C-peptide plasma (1,48±0,3 mmol/l) and
homocysteine levels (15,7±0,3 mmol/l), as an indirect sign of ED in this
group of patients exceeded the normal laboratory data. In studying the MAU
as one of the earliest indirect evidence of ED, was found increased that
figure to 27,9±1,5 mg/liter. At rest, the average diameter of the brachial
artery was 4,1±0,2 mm. In response to increased blood flow velocity at
205,5±17,2% diameter of the brachial artery was increased to 4,5±0,2 mm,
and after taking nitroglycerin to 4,9±0,1 mm. Furthermore, it was found
endothelium-dependent vasodilation modified indicators, suggesting ED.
Level dilatation caused by blood flow averaged 9,4±1,3%. In the study of
intrarenal blood flow resistance index and fluctuation index in the segmental
level (RI = 0,64±0,21; PI = 1,14±0,0004) and interlobar (RI = 0,6±0,005;
PI = 1,14±0,004) of the arteries in this group of patients were above normal
values, which can be regarded as a sign of increasing intrarenal vascular
resistance.
Conclusions: Based on the survey can be performed to make preliminary
conclusions about the relationship of various indicators of ED in patients
with diabetes mellitus type 2 and the importance of identifying early markers
of ED in these patients.

Sa242 EFFECTS AND ACTIVATION OF MANNOSE-BINDING
LECTIN-MEDIATED LECTIN COMPLEMENT PATHWAY
INDUCED BY HIGH GLUCOSE IN HUMAN RENAL
GLOMERULAR ENDOTHELIAL CELLS CULTURED IN
VITRO

Songmin Huang, Wenxing Fan, Wanxin Tang, Ping Fu, Fang Liu.
Department of Nephrology, West China Hospital of Sichuan University,
Chengdu, Sichuan Province, China

Introduction and Aims: To investigate the effects and activation of
mannose-binding lectin (MBL)-mediated lectin complement pathway (LCP)
induced by high glucose in human renal glomerular endothelial cells
(HRGECs) cultured in vitro.
Methods: HRGECs were cultured in vitro. The experiment contains three
parts: First, to investigate the time and dose dependent manners of the
activation of LCP stimulated by exogenous MBL: the cells were cultured
in endothelial cells medium (ECM) plus exogenous MBL for different
times (0h, 0.5h, 1h, 2h, 4h, 8h, 16h) or at different concentrations of
MBL (0μg/ml, 1μg/ml, 2μg/ml, 4μg/ml, 8μg/ml). Second, to study the
effect of high glucose on the activation of LCP: the cells were cultured in
ECM containing different concentrations of glucose (0mmol/L, 15mmol/L,
30mmol/L, 60mmol/L) 24 hours or in high glucose (30mmol/L) for different
times (0h, 3h, 6h, 12h, 24h, 48h). Third, to investigate the effect of MBL
blocking antibody (anti-MBL-CRD and anti-MBL-CLR) or C1 inhibitor
(C1-INH) on the activation of LCP: After induced by high glucose for
24 hours, the cells were blocked by MBL blocking antibody or C1-INH.
The expressions of LCP-related proteins on the surfaces of HRGECs
were detected by flow cytometry, immunofluorescence and Western blot,
respectively.
Results: Flow cytometry, immunofluorescence and Western blot showed
that: First, the depositions of MBL and C3 on the surfaces of HRGECs
stimulated by exogenous MBL were increased in the time and dose
dependent manners, and peaked at 4h, then decreased (p<0.05). Second,
the depositions of MBL and C3 on the surfaces of HRGECs induced by
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high glucose also presented the same time and dose dependent manners
(p<0.05). Third, the expressions of MBL, C3 and membrane attack complex
(MAC) on the surfaces of HRGECs were partially blocked by MBL blocking
antibody or C1-INH.
Conclusions: High glucose and exogenous MBL might activate the MBL-
mediated LCP by changing the glycosylation and inducing the deposition
of MAC on the surfaces of HRGECs, which could be partially blocked by
MBL-blocking antibody and C1-INH.
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Sa243 FEATURES OF ANCA-ASSOCIATED VASCULITIDES IN
THE CZECH POPULATION – DATA FROM THE CZECH
REGISTRY OF ANCA-ASSOCIATED VASCULITIDES

Zdenka Hruskova 1, Eva Jancova 1, Vladko Horcicka 2, Vladimir Hanzal 3,
Jan Klaboch 4, Jan Svojanovský 5, Michaela Kubisova 6, Michal Kodeda 6,
Jakub Sevcik 7, Vladimir Tesar 1, Czech Registry of ANCA-Associated
Vasculitides. 1Dept of Nephrology, General Teaching Hospital, Prague,
Czech Republic; 23rd Dept of Medicine, University Hospital, Olomouc,
Czech Republic; 3Dept of Nephrology, Institute for Clinical and
Experimental Medicine, Prague, Czech Republic; 41st Dept of Medicine,
Teaching Hospital, Pilsen, Czech Republic; 52nd Dept of Medicine,
St.Anne’s University Hospital, Brno, Czech Republic; 6Dept of Gerontology
and Metabolism, University Hospital, Hradec Kralove, Czech Republic;
7Dept of Internal Gastroenterology, University Hospital, Brno, Czech
Republic

Introduction and Aims: The Czech Registry of ANCA-Associated Vas-
culitides was established in 2009 to obtain basic epidemiologic and clinical
data on patients with ANCA-Associated Vasculitides (AAV) in the Czech
Republic, and to support modern therapeutic strategies in AAV patients.
The aim of this report is to present preliminary data from the registry.
Methods: Review of medical records in 9 Nephrology and 2 Rheumatology
Centres throughout the Czech Republic identified 350 patients with AAV
that might be included in the registry. Data on previously diagnosed patients
have been collected retrospectively since July 2009, and data acquisition
should be finished by the end of 2010. Simultaneously, a prospective
follow-up with a visit recorded every 3 months has been started in all living
patients and in newly diagnosed ones. A secure web-based form has been
used to collect the data, which has enabled immediate data analysis.
Results: At the moment, data on 177 patients (M/F 80/97; median age
at diagnosis 58, range 16-79 years; 124x Wegener’s granulomatosis, 31x
microscopic polyangiitis, 15x renal-limited vasculitis, 5x Churg-Strauss
syndrome; new/previous dg. at entry 11/166; alive/dead 159/18) are available
for analysis. At diagnosis, generalized vasculitis was most common with
40%, followed by severe renal form in 31% and early systemic vasculitis
in 20%; localized vasculitis was present in 9%. Median serum creatinine
at diagnosis was 150 umol/L in non-dialysed patients (pts), 54 (31%) pts
were on dialysis; 10 pts developed renal failure later on. The mean time of
follow-up is now 49.5 (range 0-428) months. Relapses have occurred in 31%
pts. Any renal involvement has been present in 90% pts, lung involvement
in 62%. Most (90%) patients received cyclophosphamide, azathioprine was
used in 52%, plasma exchange in 44% patients. At present, disease status
is assessed as remission in 86%, primo-manifestation in 6%, persistent
activity in 4%, and relapse in 4% of living pts. Mean BVAS (Birmingham
Vasculitis Activity Score) in newly diagnosed pts is 14. VDI (Vasculitis
Damage Index) ranges between 0 and 12 in all patients. Currently, 17% of
the living patients are dependent on dialysis. Six patients received kidney
transplant. Importantly, 17 out of 54 (31.5%) pts dialysed at diagnosis
remain independent on dialysis at present.
Conclusions: The Czech Registry of ANCA-Associated Vasculitides has
provided important data on the features of AAV in the Czech Republic.
More results are awaited in the near future.
Disclosure: Supported by the Czech Kidney Foundation.

Sa244 BONE MINERAL DENSITY IN PATIENTS WITH LUPUS
NEPHRITIS

Daniela Monova 1, Simeon Monov 2. 1Department of Internal Diseases,
MedicalInstitute, Sofia, Bulgaria; 2Department of Rheumatology, Medical
University, Sofia, Bulgaria

Introduction and Aims: Osteoporosis is defined as a systemic skeletal
disease characterized by decreased bone density and disruption of the mi-
crostructure, with a consequent increase in bone fragility and susceptibility
to fractures.Patients with lupus nephritis (LN) confront an increased risk
of developing osteoporosis and fragility fractures. Traditional risk factors,
such as smoking, advanced age, physical inactivity, and low weight, are
partly responsible, but a number oflupus-specific risk factors may also play
an important role. The aim of this study was to determine the prevalence
of reduced bone mineral density (BMD) in a group of LN patients and to
identify factors predictive of reduced BMD
Methods: We studied 84 SLE patients. Demographic and clinical data
were collected, radiographs of thethoracic and lumbar spine and BMD
measurements by dual x-ray absorptiometry were performed. Osteoporosis
was defined as a T score less than -2.5 SD and osteopenia as a T score less
than -1.0 SD in at least 1 region of measurement. Variables evaluated were
disease duration, age, SLEDAI, serum creatinine, menses (in woman), daily
and cumulative corticosteroid dose, use of immunosuppressive agents and
low-molecular-weight heparin, history of fracture due to minor trauma.
Results: Osteopenia was present in 58,33% of the patients and osteoporosis
– in 21,43%. In multiple regression analysis, low BMD was associated with
a low body mass index, postmenopausal status, cumulative corticosteroid
dose, elevated serum creatinine. A statistical difference (P < 0.01) was found
when comparing BMD in pre- and postmenopausal patients, in patients with
serum creatinine < and > 350 mcmol/l. BMD had a significant correlation
with daily and cumulative steroid dose (P < 0.01 and P < 0.05, respectively).
No significant correlation was found in either subgroup between BMD and
other studied parameters.
Conclusions: The prevalence of reduced bone mass is pronounced among
patients with LN, in those with a high serum creatinine and those on a high
cumulative steroid dose.Therefore, these patients should be considered as a
high-risk group deserving regular spinal BMD scans and therapy in time to
prevent vertebral fractures

Sa245 AUTO-IMMUNE HYPOPHYSITIS IN SYSTEMIC LUPUS
ERYTHEMATOSIS

Karima Boubaker 1, Hayet Kaaroud 1, Karima Khiari 1, Mondher Ounissi 1,
Samia Barbouch 1, Fethi Ben Hamida 1, Hedi Ben Maiz 2, Adel Khedher 1.
1Internal Medicine A, Charles Nicolle Hospital, Tunis, Tunisia; 2Research
Laboratory of Renal Pathology -LR00SP01, Charles Nicolle Hospital,
Tunis, Tunisia

Introduction and Aims: Systemic lupus erythematosus (SLE) is an auto-
immune disease. Hypopituitarism is exceptional and can due to auto-
immune hypophysitis. Four cases of autoimmune hypophysitis in patients
with systemic lupus erythematosus are described.
Methods: Between 240 patients with SLE followed up in our depart-
ment since, 4 patients showed hypopituitarism secondary to auto-immune
hypophysitis.
Results: Patients have SLE classed at kidney biopsy in class III in 1 case
and and IV in 3 cases. Mean age at diagnosis of SLE is 31,7 years (21-37
years). Interval between diagnosis of SLE and symptoms of hypophysitis
is 5,25 years (1- 10 years). Autoimmune hypophysitis is suspected by
headache in 2 cases, nausea in 1 case, anorexia in 1 case, secondary
amenorrhoea in 2 cases, galactorrhea in 2 cases, reduction in vision and a
facial hemispasm with fasciculations in 1 case. Diagnosis is confirmed by
hormonal investigation which showed hypopituitarism in all cases. Thyroid
insufficiency is observed in 2 cases, corticotrop insufficiency in 1 case and
both corticotrop and gonadotrop insufficiency in 1 case. Magnetic resonance
image of the brain show a mass lesion in the pituitary fossa in 1 case.
Pituitary fossa is empty in 3 cases. Patients are treated by corticosteroids
at dose of 1 mg/kg/d associated to bolus of methyprednisolone in 3 cases.
Substitutif treatment is prescribed in 1 case. After a mean follow-up of 42,5
months (2- 72 months), favourable evolution is observed in 2 cases, one
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patient is treated by haemodialysis for chronic renal failure and an other
died by an alveolar haemorrhage.
Conclusions: Hypopituitarism due to auto-immune hypophysitis is excep-
tional in patients with SLE. It can lead to thyroid, gonadotrop and/or
corticothrop insufficiency. Curative treatment is based at important doses of
corticotherapy.

Sa246 INFECTIONS IN CHINESE PATIENTS WITH LUPUS
NEPHRITIS

Xiao Li, Hong Ren, Wen Zhang, Xiaonong Chen, Yaowen Xu,
Pingyan Shen, Nan Chen. Department of Nephrology, Ruijin Hospital,
Shanghai Jiaotong University School of Medcine, Shanghai, Shanghai,
China

Introduction and Aims: Infections are one of the leading causes of the
morbidity and mortality in patients with lupus nephritis (LN). Infections can
mimic a lupus flare, resulting in delayed diagnosis and treatment. The aim
of this study is to investigate the incidence and characteristics of infections
in Chinese patients with LN and determine the related risks factors.
Methods: Three hundred and ninety-eight patients with LN, who were
diagnosed according to clinical manifestation, laboratory findings and renal
histopathological changes, were studiedduring 1997-2008. The prevalence
of infection, the common infection sites, pathogens and dosages of corti-
costeroids and/or immunosuppressives were analyzed.
Results: Seventy-six males and 322 females had an average age of 35.4±2.7
years were studied in our study. One hundred and seventy-seven episodes
of major infections, defined as infections requiring more than 1 week of
antimicrobial agents, occurred in 136 patients (34.2%), and 33 patients
(8.3%) had recurrent major infections (≥2 episodes). The common affected
sites were lower-respiratory tract, urinary tract and skin. Bacteria were the
chief isolated microorganisms (63.3%), including Staphylococcus aureus,
Staphylococcus haemolyticus, Staphylococcus epidermidis, Escherichia coli
and Enterococcus faecalis. Fungi were also common (21.5%), and bacteria
combined with fungi were responsible for 18 (10.1%) episodes of infection.
In addition, viruses were detected in 19 episodes, mainly herpes zoster
virus, cytomegalovirus and herpes simplex virus. All patients were receiving
corticosteroids on different dosages. 89% of infected patients at time of
infection were treated with cyclophosphamide or other immunosuppressants.
Daily dose of prednisone higher than 10 mg and use of immunosuppressants
were significantly associated with infections (P<0.01).
Conclusions: Infections are often seen in Chinese patients with LN and
the lower-respiratory tract is the commonest affected site. It seems that
strictly controlling the indication and dosage of corticosteroids and/or
immunosuppressants in patients with LN, avoiding unnecessary antibiotics
and sanitary education might reduce the prevalence of infections in this
population.

Sa247 CLINICO-PATHOLOGIC ANALYSIS OF 20 MALE PATIENTS
WITH LUPUS NEPHRITIS

Y. Chaabouni 1, S. Mrabet 1, M. Galayeni 1, D. Hsairi 1, K. Kammoun 1,
M. Kharrat 1, S. Yaich 1, F. Jarraya 1, S. Makni 2, Z. Bahloul 3,
T. Boudaouara 2, J. Hachicha 1, Mohamed Ben Hmida 1. 1Department of
Nephrology, H. Chaker Hospital, Sfax, Tunisia; 2Department of Pathology,
H. Bourguiba Hospital, Sfax, Tunisia; 3Department of Internal Medicine,
H. Chaker Hospital, Sfax, Tunisia

Introduction and Aims: Several studies have demonstrated that male
systemic lupus erythematosus (SLE) patients present atypical manifestations
of this disease. The objective of this study was to determine the influence of
gender on clinical, laboratory, autoantibodies and histopathological classes
of lupus nephritis (LN).
Methods: Among a cohort of 146 patients diagnosed with SLE (ACR
criteria) and active nephritis, who underwent renal biopsy between 1985
and 2009 and who had clinical data available from the time of biopsy, 20
male were selected for this study. The charts were extensively reviewed for
demographic and renal features obtained at the time of the biopsy.
Results: There were 126 females and 21 males, giving a sex ratio of 1:6.
The mean age at presentation was 31.15 years (range 11-58) and the mean
duration of follow-up was 62 months (range 0.25-374). Renal abnormalities

were noted in 100% of our patients. Of these, 60% of the patients had
microscopic hematuria, 67% had raised serum creatinine and 45% had
the nephrotic syndrome. Extra-renal manifestations included hematological
disorders (95%), arthritis or arthralgia (80%), cutaneous lesions (60%),
irregular fever (41.8%), cardiac (45%), sero-sitis (35%), neuropsychiatric
dysfunction and musculoskeletal (10%). Antinuclear antibodies were de-
tected in 85%, anti-DNA antibodies in 55% and anti-Sm in 39.2% of the
patients. Anti-cardiolipin antibodies and lupus anticoagulant were ob-served
respectively in 71.6% and 37.8% of the patients.Renal biopsy specimens,
obtained in all patients showed diffuse proliferative glomerulonephritis
(GN) (WHO class IV) in 9 (45%) patients, focal and segmental proliferative
GN (WHO class III) in 8 (40%), and advanced GN (WHO class VI) in 3
cases (15%). A total of 5 patients underwent a second kidney biopsy. This
procedure was performed in case of per-sistence or aggravation of the renal
biological abnormalities despite treatment (73.3%) or in case of appearance
of a renal flare up (26.7%).The rate of recovery and improvement was lower,
but that of relapse and mortality higher in the male than in female.
Conclusions: These data suggest that male patients had a more severe LN
compared to women diagnosed with this renal abnormality. The sex ratio in
our series confirms the well-known female predominance in SLE. However,
this ratio is different from that previously reported. The reason for this
discrepancy was not obvious.

Sa248 PROPYLTHIOURACIL-ASSOCIATED ANCA VASCULITIS
WITH RENAL INVOLVEMENT: NOT ALWAYSE BENIGN
COURSE

Weixin Hu, Yinghua Cheng, Zhengzhao Liu, Zhihong Liu, Leishi Li.
Research Institute of Nephrology, Jinling Hospital, Nanjing University
School of Medicine, Nanjing, Jiangsu, China

Introduction and Aims: To investigate the clinic-pathological features and
outcomes in propylthiouracil (PTU)-associated ANCA vasculitis with renal
involvement.
Methods: Twelve patients (F:11, M:1, average age 32.4±13.8 yesrs) of PTU-
associated ANCA vasculitis with renal involvement were collected, their
clinico-pathological features and outcomes were analyzed retrospectively.
ANCA was detected by both IF and ELISA. Renal biopsy was performed
in all of the patients.
Results: Patients developed renal vasculitis after PTU treatment for 2 to
264 months (mean 73.2±71.3m) with duration of renal damage 11.5±20.1
months,. Eleven patients were MPO-ANCA positive,1 was MPO/PR3-
ANCA double positive. All patients presented with hematuria and pro-
teinuria, 5 of these patients had gross hematuria, and 7 (58.3%)patients
had renal disfunction, 3 of them required initial renal replacement therapy
on admission. Renal biopsy showed pauci-immune necrotizing crescentic
glomerulonephritis in 10 patients,the other 2 presented segmental necro-
tizing glomerulonephritis with membranous lesion. All patients withdrew
PTU and received immunosupressive therapy. During the 3 months to 5
years follow-up, one progressed to ESRD, one progressed to chronic renal
failure, 8 patients remained normal renal function. Serum ANCA turned
negative only in 2 patients, while it was positive in the other 10 patients.
Three patients relapsed after their serum ANCA level increament.
Conclusions: Renal damage of PTU-associated ANCA vasculitis with could
be pauci-immune crescentic glomerulonephritis alone, or superimposed on
membranous lesion, the later could be associated with the thyroid diseases.
The prognosis of the patients were not always benign, as some patients
might progressed to ESRD or replased.

Sa249 OUTCOME OF Anti GBM DISEASE: A SINGLE CENTRE
EXPERIENCE

Arvind Ponnusamy, Khalid Madhi, Edmond O’Riordan, Janet Hegarty.
Renal Department, Salford Royal NHS Trust Foundation, United Kingdom

Introduction and Aims: Glomerular basement membrane disease has a
reported incidence of 0.5 per million per annum. Both the disease and
treatment result in significant morbidity and mortality. The aim of this
review was to assess the patient outcome and identify poor prognostic
factors in patients presenting with anti-GBM disease in our cohort of
patients and compare our data to the published literature.
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Methods: We retrospectively reviewed the case notes of all the patients
(n= 19) who were diagnosed with anti-glomerular basement (anti-GBM)
membrane disease over a period of 8 years (2001 – 2009). The diagnosis
was based on a positive ELISA test for anti-GBM antibodies. Creatinine
and presence of 100% crescents and combined anti-GBM/ANCA positivity
at presentation were correlated with outcome (End stage Renal Disease and
Death). Renal biopsy was performed in 14 patients.
Results: 19 patients were diagnosed with the disease during that period.
There was a bimodal peak of incidence at decade 30-40 and those
over 60 years of age. Male to female ratio was 10:9. 17 patients were
Caucasian (89.47%) and 2 (10.53%) were Asian origin. The number of
smokers in the group was 5 (26.32%). 18 out of the 19 (94.73%) had
a serum creatinine above 500 umol/l. 7 (36.84%) of them were dialysis
dependent at presentation. Only 2 had clinical and radiological evidence of
pulmonary haemorrhage (both smokers). Enzyme Linked Immunosorbent
Assay (ELISA) for anti GBM antibody & GBM quick card test were positive
in all patients. 4 (22.2%) patients were ’double positive’ for pANCA (MPO)
& anti GBM. 7 patients had 100% crescents in renal biopsy. At 6 months,
15 patients (78.9%) were dialysis dependent, 4 patients were dialysis
independent with a mean creatinine of 265umol/l+117. At last follow up
mortality was 52.63%. Causes for death include pulmonary haemorrhage,
sepsis, and cardiac related. The mortality figures were better for patients
who were double positive for anti GBM and pANCA compared to patients
who had positive anti GBM and negative ANCA (25% vs. 60%). Renal and
patient survival outcomes according to the creatinine and the presence of
crescents at presentation are shown in Table 1.

Conclusions: Our data confirms previous studies in which creatinine
more than 500umol/l and presence of 100% crescent were associated high
mortality and poor renal survival. The majority of patients were admitted too
late. Patients with double-positive (ANCA and anti GBM) appear to have
better patient survival rate although the renal survival appear to be same in
both between the double positive group and anti GBM group. Only 3 out
of 19 of our patients with creatinine >500micromol/l had renal survival at
6 months underlining the adverse risk-benefit balance of aggressive therapy
in this group.

Sa250 ELEVATED URINARY EXCRETION OF TUMOR NECROSIS
FACTOR RECEPTOR 1 IN PATIENTS WITH PRIMARY
CHRONIC GLOMERULONEPHRITIS AT PRESENTATION
PREDICTS POOR OUTCOME

Ilona Idasiak-Piechocka 1, Andrzej Oko 1, Elzbieta Pawliczak 1,
Elzbieta Kaczmarek 2, Stanislaw Czekalski 1. 1Department of Nephrology,
Transplantology and Internal Medicine, Poznan University of Medical
Sciences, Poznan, Poland; 2Department of Pathology, Poznan University of
Medical Sciences, Poznan, Poland

Introduction and Aims: The effects of tumor necrosis factor alfa (TNFalfa),
a potent proinflammatory cytokine, in the kidneys are mediated by two
membrane receptors (TNFR), TNFR1 and TNFR2. The expression of both
TNF and TNFRs increases in several kidney diseases and is associated with
the shedding of the receptors out of the cell membranes. In an experimental
model of glomerulonephritis (GN), increased excretion in urine (UTNFR1)
was demonstrated. The aim of the study was evaluation of UTNFR1 in
patients with newly diagnosed primary glomerulonephritis (GN) and its
association with other risk factors of the progression of kidney function
impairment. The value of basal UTNFR1 as prognostic indicator of the
progression of the disease during 4 year follow-up was assessed.
Methods: Fifty-five patients with newly diagnosed biopsy-proven primary
GN were included into the study. In all patients, and in 19 healthy subject

UTNFR1 was measured using an ELISA method. In the patients other risk
factors of the progression of impairment of kidney function (reduced eCcr,
hypertension, nephrotic syndrome) were also evaluated. The progression of
kidney disease was defined as a reduction of eCcr> 5mL/min/year during
4-year follow-up.
Results: Urinary TNFR1 excretion in the patients with GN (4039.2±3801.5
pg/mgCr) was greater than in the healthy subjects (1358.9±927.8 pg/mgCr,
p<0.025). A significant negative correlation between UTNFR1 excretion
and eCcr (Sr=0.464, p<0.01) and a positive correlation between UTNFR1
excretion and proteinuria (Sr = 0.463, p<0.01) were found.
UTNFR1 was significantly elevated in nephrotic patients as compared to
non-nephrotic (p<0.04). In patients with eCcr < 90 mL/min, UTNFR1 was
significantly higher than in patients with eGFR ≥ 90mL/min (p<0.01) and
than in healthy subjects (p<0.005). During 4-year follow-up, the progressive
fall of eCcr occurred in 13 patients. Basal UTNFR1 was significantly higher
in the progressors than in non-progressors. Logistic regression analysis
in which known risk factors for disease progression and UTNFR1 were
included revealed that only basal TNFR1 excretion > 3863.3 pg/mgCr (OR
4.44; 95% CI: 1.03-19.2) and advanced interstitial fibrosis in the kidney
biopsy predict of poor outcome.
Conclusions: Elevated UTNFR1 in patients with newly diagnosed primary
chronic GN may be considered as indicator of activated intrarenal TNFα-
pathway and as a potentially modifiable risk factor of progressive kidney
function impairment.

Sa251 MYCOPHENOLATE SODIUM AS MONOTHERAPY OR IN
COMBINATION WITH CORTICOSTEROIDS IN IDIOPATHIC
MEMBRANOUS NEPHROPATHY: A COMPARATIVE
PROSPECTIVE STUDY

Emmanuel Politis 1 , Paraskevi Tseke 1, Dimitrios Bakoulis 2,
Ioannis Droulias 2, Vasilios Margellos 2, Theofanis Apostolou 2,
Nikoleta Nikolopoulou 2 . 1Nephrology Department, 417 NIMTS, Athens,
Greece; 2Nephrology Department, “Evangelismos” General Hospital,
Athens, Greece

Introduction and Aims: Mycophenolic acid (MPA) has been used in a
variety of proteinuric nephropathies with conflicting results. The reports
regarding idiopathic membranous nephropathy (IMN) and its treatment with
MPA are equivocal. The objective of the present prospective study is to
evaluate the effectiveness of mycophenolate sodium (MPS) as monotherapy
or in combination with corticosteroids in patients with IMN and nephrotic
syndrome.
Methods: We enrolled 9 patients with biopsy-proven IMN and nephrotic
syndrome. Median age was 56 years (range 25-82 years) and mean
proteinuria level was 8.6g/24h (±4.5g/24h). Conservative therapy was given
to all patients for 6 months. If no improvement was detected regarding
proteinuria, then 720 mg of MPS twice daily were administered for a total
of 18 months. After 6 months from the initiation of MPS and given that
the patients did not exhibit partial remission (defined as 24h urine protein
<2g), prednisolone 0.5 mg/kg BW was added for 6 months. Patients were
followed up for a median time of 30 months (range 24-35 months) and
monthly proteinuria levels and creatinine clearance were evaluated.
Results: MPS seemed to ameliorate proteinuria, but after 6 months only 1
patient had 24h urine protein below 2g. The combination therapy (MPS and
prednisolone) proved to be more efficient: 7 patients had partial remission
and 1 complete remission, and by the end of the follow up period only 1 had
recurrence of proteinuria. The comparison between MPS monotherapy and
MPS-prednisolone showed statistically significant reduction in proteinuria
in favor of the combination (6.5±2.5g/24h vs 2.11±1.25g/24h, p=0.0004).
Mean reduction of proteinuria with MPS was -2.4±2.35g/24h, while
MPS-prednisolone combination reduced proteinuria by -4.42±2.31g/24h.
Creatinine clearance remained stable in all 9 patients. No adverse reactions
were noted, besides mild to moderate gastrointestinal disorders – the dose
of MPS had to be decreased by 50% in 2 patients. No infections were
recorded.
Conclusions: MPS monotherapy appears to be inadequate in achieving
remission in IMN, although ameliorates proteinuria. On the contrary,
MPS-prednisolone combination proved very effective in achieving and
maintaining remission. Larger studies are required in order to ascertain
optimal dose and duration of MPS administration.
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Sa252 CLINICAL MANIFESTATIONS OF IGA NEPHROPATHY
COMBINED WITH THIN GLOMERULAR BASEMENT
MEMBRANE IN CHILDREN

Min Hyun Cho, Eun Ae Yang, Sook Hyun Park, Young Ju Hwang, Cheol
Woo Ko. Pediatrics, Kyungpook National University Hospital, Daegu,
Korea

Introduction and Aims: The most common primary glomerular causes
of persistent hematuria in Korean school screening are immunoglobulin
A (IgA) nephropathy and thin glomerular basement membrane (GBM)
nephropathy. The aim of this study is to evaluate the clinical manifestations
of IgA nephropathy combined with thin GBM in children.
Methods: This retrospective review was conducted on 24 patients diagnosed
as IgA nephropathy combined with thin GBM on renal biopsy at our hospital
between Jan. 2000 and Mar. 2009. These clinical findings were compared
with the data of patients diagnosed as pure IgA nephropathy and thin GBM
nephropathy, respectively.
Results: During the period of study, 71 patients were diagnosed as pure
IgA nephropathy (group I), 24 patients were diagnosed as IgA nephropathy
combined with thin GBM (group II) and 127 patients were diagnosed as
pure thin GBM nephropathy (group III).
In the group I, the ratio of male to female was 2.2 to 1 and mean age was 11.0
years. 33 patients (46.5%) presented heavy proteinuria (urine protein; above
100mg/dL) and 36 patients (50.7%) belonged to Haas’ class III to V in the
group I. In the group II, the ratio of male to female was 3 to 1 and mean age
was 10.8 years. Compared with group I, they had lower incidence of heavy
proteinuria (46.5% vs 20.8%) and lower grade of pathology findings (50.7%
vs 29.1%), which presented statistically significant difference (p=0.04 and
0.08, respectively). Compared with group I & II, group III showed female
predominance and younger onset age (mean age: 7.9 years).
Conclusions: This study represents that the children with IgA nephropathy
combined with thin GBM have similar epidemiologic characteristics, but
better pathologic findings and clinical courses, which compared to the
children with pure IgA nephropathy.

Sa253 PAUCI-IMMUNE GLOMERULONEPHRITIS IN ROYAL
PRESTON HOSPITAL JULY 2005-SEPTEMBER 2008: AN
EXPERIENCE OF USING THE CYCLOPS TRIAL-INSPIRED
MANAGEMENT PROTOCOL

Olumide Ogundare 1, Lin Lee Wong 2, Ajay Dhaygude 2, John Anderton 2,
Harish Shetty 2. 1Renal Medicine, Manchester Royal Infirmary, Manchester,
United Kingdom; 2Renal Medicine, Royal Preston Hospital, Preston,
Lancashire, United Kingdom

Introduction and Aims: Pauci-immune glomerulonephritis especially those
associated with antineutrophil cytoplasmic antibody [ANCA] have a poor
prognosis in untreated patients. Current therapeutic modalities have dramat-
ically improved prognosis but the ideal therapy remains to be determined.
Therapies based on cyclophosphamide either orally or intravenously [in
combination with glucocorticoids] have produced acceptable remission and
relapse rates. There remains a significant problem with toxicities. The
cyclophosphamide versus azathioprine during remission for generalised
vasculitis trial [CYCAZAREM] produced evidence of similar outcomes if
azathioprine [a less toxic medication] is substituted for cyclophosphamide
when patients are in remission. CYCLOPS [daily oral versus pulse cy-
clophosphamide during induction phase for generalised vasculitis] was a
trial designed to demonstrate the non-inferiority of a regime of intermittent
pulse doses of cyclophosphamide to one of daily oral doses during the in-
duction phase of treatment. The aim is to reduce the total cyclophosphamide
burden on the patients. Results have been published in 2009. The Renal
unit in Preston adopted the protocol used in the CYCLOPS trial to treat all
ANCA-associated vasculitis patients with renal involvement since 2005 and
it continues to be used till now.
Methods: Retrospective review of a registry of patients on the CYCLOPS
treatment protocol and this was combined with review of documentations
in clinical case notes, letters from out-patient clinics and laboratory results.
Results: 47 patients [M29:F18] were treated in all, 5 with modification of
the CYCLOPS protocol. 2 patients had Hep C and 1 anti-GBM in addition
to ANCA-vasculitis. Mean follow up period was 10months, cumulative
cyclophosphamide dose 4076mg and mean creatinine at presentation was

44m6mol/L. Remission was assessed on clinical grounds by the individual
consultants and date of remission is taken as the date on which azathioprine
was started. By these standards, 31 patients [66%] achieved remission, in
a period of 1 to 10 months [mean time to remission of 4.7 months]. 28
patients [60%] never needed dialysis, 12 patients [26%] required dialysis at
presentation but regained dialysis-independence with treatment, 2 patients
[4%] required dialysis at presentation and remained dialysis-dependent,
and 4 patients in total [8%] remain dialysis-dependent. Mortality rate was
27.7% [13 patients, creatinine at presentation 606mmol/L and cumulative
cyclophosphamide 2689mg].
Conclusions: There is a generally held view that trial experiences are better
than real life experience due to the structured nature of trials. Our cohort
is mixed in the severity of renal failure and had additional comorbidities
compared to the trial population in CYCLOPS. Despite these the outcomes
in our patients are similar to or better than reported in CYCLOPS and other
major trials. The cumulative dose of cyclophosphamide is significantly
lower in our practice.

Sa254 ANTIMICROBIAL RESISTANCE OF UROPATHOGENS IN
WOMEN WITH ACUTE UNCOMPLICATED URINARY
TRACT INFECTION IN PRIMARY CARE SETTINGS

Sônia Holanda Araújo, Thiago Mourão, Jobson Oliveira, Geraldo Silva,
Junior, Igor Melo, Constance Araújo, Nicole Araújo, Matias Melo,
Samuel Araújo, Elizabeth Daher. Department of Internal Medicine, School
of Medicine, Federal University of Ceara, Fortaleza, Ceara, Brazil

Introduction and Aims: Acute uncomplicated urinary tract infection (UTI)
is a common bacterial infection, affecting more women than men. The
emergence of antibiotic resistance among uropathogens emphasizes the
importance of evidence-based therapy. The objective of this study is to
assess the antimicrobial resistance pattern of the most frequent pathogens
responsible for uncomplicated UTI in outpatient women in our community.
Methods: A retrospective study was performed involving all urine samples
submitted for culture and susceptibility testing from women aged ≥14
years with outpatient diagnosis of uncomplicated UTI in Fortaleza city,
Brazil, from January 2007 to January 2009. Only pure growth of a single
uropathogen at ≥105 CFU/mL was considered for analysis. The follow-
ing antibiotics were tested: amoxicillin-clavulanate, ampicillin, ceftriaxone,
ciprofloxacin, gentamicin, levofloxacin, nalidixic acid, nitrofurantoin, nor-
floxacin and trimethoprim-sulfamethoxazole (TMP-SMZ). Isolates were
classified as resistant, intermediate and susceptible. The intermediate iso-
lates were excluded for analysis in this study. Statistical analysis was done
through the SPSS program.
Results: A total of 863 urine samples from women aged ≥14 years were
cultured and analyzed over the study period. Escherichia coli (E. coli) pre-
sented the highest prevalence (64.7%), followed by Klebsiella sp. (14.2%),
Enterobacter sp. (7.1%), Proteus sp. (4.8%), coagulase-negative staphylo-
coccus (4.3%), Citrobacter sp. (2.4%), Enterococcus sp. (1.2%), S. aureus
(0.8%) and Pseudomonas sp. (0.5%). Coagulase-negative staphylococcus
was significantly more common in the younger women (≥14 and ≤60 years)
than in the older ones (>60 years) (OR=11.268; p=0.003). Gentamicin pre-
sented the lowest overall resistance pattern (3.5% resistant), followed by
ceftriaxone (4.9%) and norfloxacin (7.5%), while ampicillin (63.7%) and
TMP-SMZ (39.8%) were the least active agents. E. coli strains presented
the following resistance pattern: ampicillin 52.8%, amoxicillin-clavulanate
11.9%, ciprofloxacin 9.2%, TMP-SMZ 43.6% and nitrofurantoin 9.4%.
Isolates with resistance to one antibiotic were more likely to have resistance
to other drugs. Among ciprofloxacin-resistant E. coli strains, >90% were
resistant to other quinolones (92.3% to nalidixic acid, 94.7% to levofloxacin
and 100% to norfloxacin), 85.3% to TMP-SMZ, 80% to ampicillin and only
3.4% to nitrofurantoin. Among TMP-SMZ-resistant E. coli isolates, 78.4%
were resistant to ampicillin, 18.4% to ciprofloxacin, 14.2% to norfloxacin,
24.2% to nalidixic acid, 7.7% to nitrofurantoin and 4% to gentamicin.
Conclusions: In our study, TMP-SMZ follows a worldwide tendency of
antimicrobial increasing resistance and it should be avoided as first-line
empirical treatment for urinary tract infections. The optimal empirical
therapy for patients with UTI requires the investigation of susceptibility
patterns of uropathogens in each region.
Disclosure: This research was supported by the Brazilian Research Council
(CNPq).
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Sa255 LUPUS NEPHRITIS IN ADOLESCENTS: A SEVERE
CLINICAL PRESENTATION

Igor Marques, Lilian Carmo, Lectícia Jorge, Victor Sato, Rui Barros,
Viktoria Woronik. Division of Nephrology, University of Sao Paulo School
of Medicine, Sao Paulo, Brazil

Introduction and Aims: Most of the protocols in adolescent lupus nephritis
(LN) are published in pediatric series mixed with younger children. There
are scarce data on adolescent LN. The aim of this study was to analyze
clinical, laboratorial and histopathological data of this group of patients
with LN (from 12 to 18 years), and response to one year of treatment with
intensive immunossuppresive regimens.
Methods: We analyzed retrospectively clinical presentation, treatment and
one year follow-up of patients with diagnosis of LN. There were included
patients with age < or = 18 years who underwent renal biopsy from 1999 to
2007, in a single center (n = 23). The results are expressed as mean ± SD
or percentages. Comparisons were made between the initial and final data.
Results: Age at renal biopsy was 15±2 years, 87% of patients were female.
LN was diagnosed simultaneously with SLE in 82% of the patients, and
their SLEDAI index was 28±9. The histological classes, according to
WHO classification, were: III + IV 78%, V 17%, and II 4%, crescents
were observed in 74% of the biopsies. The activity and chronicity index
were 4.8±2.6 and 2.8±2.5, respectively. The estimated glomerular filtration
rate (eGFR), at the biopsy, was 67±49mL/min/1,73m2, but 3 patients
(13%) were on ESRD (end-stage renal disease), on dialysis, and remained
so. Proteinuria was 3.3±2.6g, albumin 2.9±0.9 g/dL, hemoglobin was
9.8±2.2 g/dL and hematuria was observed in 81% of the patients. The
immunological profile showed positive ANA in 91% of the patients,
positive anti-dsDNA in 66% and C3 levels of 68±29mg/dL. After one year
of being treated, patients (n = 20) received a cumulative average prednisone
dose of 162±57mg/kg and 50% used intravenous methylprednisolone, on
average, 26±28mg/kg. Intravenous cyclophosphamide was used in 69% of
the patients, with a mean cumulative dose of 58±48 mg/kg. Only 2 patients
received azathioprine and one cyclosporine. After one year follow-up of 20
patients, two progressed to ESRD and the others 18 patients showed an
average eGFR of 93±49mL/min/1,73m2, with an increase during follow-up
of 18±41mL/min/1.73 m2 (p=0.053). Patients free of dialysis showed on
follow-up a proteinuria of 0.6±0.6g (p = 0.0007), albumin of 4±0.4g/dL
(p=0.004), C3 of 97±27mg/dL (p = 0.007) and hemoglobin of 11.8±2.4
g/dL (p=0.005).
Conclusions: LN in adolescents is a serious condition but with good
responses with intensive treatment regimens.

Sa256 A COMPARATIVE ANALYSIS OF GLOMERULAR
ENDOTHELIAL CELL TRANSFORMING GROWTH FACTOR
β-1 (TGF-β1) AND CD34 IMMUNOEXPRESSION IN
GLOMERULONEPHRITIS

C. Gluhovschi 1, F. Bob 1, G. Gluhovschi 1, E. Potencz 2, D. Herman 2,
V. Trandafirescu 1, L. Petrica 1, S. Velciov 1, G. Bozdog 1, F. Gadalean 1,
C. Vernic 3, D. Cioca 1. 1Nephrology, U., Timisoara, Romania; 2Pathology,
U., Timisoara, Romania; 3Medical Informatics and Biostatistics, U.,
Timisoara, Romania

Introduction and Aims: Transforming growth factor-β1 (TGF-β1) is known
to have a key role in renal disease. During immune injury, cytokine activation
of endothelial cells results in increased endothelial cell TGF-β1 synthesis
and enhanced activation of latent TGF-β1. The actions of TGF-β1 on
the endothelium are either proangiogenic or antiangiogenic, depending
on the specific condition, influencing mechanisms of vascular remodeling
and regulating the adhesive properties of the endothelium. CD34 is an
adhesion molecule found on endothelial cells. The aim of this study was to
assess glomerular endothelial cell TGF-β1 and CD34 immunoexpression in
glomerulonephritis (GN).
Methods: A cross-sectional study of 36 patients with GN, mean age:
46.44±12.97; 22 male and 14 female, was conducted. Thirty-three patients
had chronic GN, represented in 31 cases by primary GN, in 1 case by SLE
and in 1 case by lymphoma. Three patients had crescentic GN and a rapidly
progressive course (2 patients with underlying primary GN, 1 secondary
to vasculitis). Standard stains (HE, PAS and Trichrome Gömöri), as well
as immunohistochemistry: TGF-β1 and CD34 were employed on kidney

biopsies. Immunohistochemistry was assessed using a semi-quantitative
score (0-absent, 1-mild, 2-moderate, 3-intense). Statistical analysis was
performed using SPSS 17.
Results: Underlying histology: 3 patients had crescentic GN (2 primary,
1 vasculitis); 11 patients had FSGS (all primary); 11 patients: mesangial
proliferative GN (all primary); 5 patients: membranous nephropathy (MN)
(4 primary, 1 SLE); 5 patients: minimal change disease (MCD) (all pri-
mary); and 1 patient: membranoproliferative GN (secondary to lymphoma).
Glomerular endothelial cell TGF-β1 and CD34 immunoexpression for the
different histopathological forms of GN are presented in Table 1.

Table 1

Histopathological form Number of Glomerular endothelial Glomerular endothelial
patients cell TGF-β1 cell CD34

Crescentic GN 3 2.33±0.58 3
FSGS 11 2.27±1.01 2.27±1.01
Mesangial proliferative GN 11 1.82±1.17 1.91±0.7
Membranous nephropathy 5 1.75±1.5 1.8±0.84
Minimal change disease 5 1.2±0.84 1.6±0.55
Membranoproliferative GN 1 3 2

Overall, across all 36 patients, Spearman’s rank correlation coefficient
between glomerular endothelial cell TGF-β1 and glomerular endothelial
cell CD34 immunoexpression was: r= 0.36; p=0.035
Conclusions: Our study shows an important immunoexpression of TGF-β1
and CD34 at the level of the glomerular endothelium in GN. Glomerular
endothelial cell TGF-β1 immunoexpression correlates with glomerular
endothelial cell CD34 immunoexpression. As TGF-β1 is known to be a
key regulator of the angiogenic and immunoadhesive properties of the
endothelium, with both positive and negative actions being described, in
our study we demonstrate a predominance of its positive effects on the
immunoadhesive properties of the endothelium.

Sa257 COMBINED CORTICOSTEROID CYCLOPHOSPHAMIDE
AND ACE INHIBITOR TREATMENT OF IDIOPATHIC
MEMBRANOUS NEPHRITIS IN ADULTS: BRILLIANT
RESULTS IN STAGES I AND II

Giovanna Pasquariello 1, Maurizio Innocenti 2, Nadia Sami 1,
Matteo Bernini 1, Guido Ricchiuti 1, Sara Samoni 1, Paola Mattei 2,
Elisa Colombini 1 , Antonio Pasquariello 1. 1Endocrinology and Kidney,
S.D. Istopatologia Reni Nativi, S. Chiara Hospital, Pisa, Italy;
2Endocrinology and Kidney, Nefrologia dei Trapianti e Dialisi I, Pisa, Italy

Introduction and Aims: Idiopathic membranous nephritis (IMN) is the
most common form of nephrotic syndrome (NS) in adult population. Many
therapeutic trials based on steroids alone or associated with immunosuppres-
sive drugs, calcineurin inhibitors, mycophenolate mofetil, rituximab, etc.,
have been proposed and used with different results. The classical treatment
with methilprednisolone associated with alkylating agents like chlorambucil
or cyclophosphamide have resulted effective in inducing complete or partial
remission of the NS. None of the numerous articles published in literature
have reported any data concerning the relationship between positive or
negative response to the therapeutic scheme and stage of IMN.
Methods: To check whether the histologic stage of IMN could influence
the response to the antiproteinuric therapy, from 2000 to 2009 we treated
30 concecutive patients suffering from NS and IMN (18 M, 12 F) for six
months with steroids and ACE inhibitors alternated with cyclophosphamide.
At the start, all pts received 1 g of intravenous methylprednisolone for three
consecutive days, followed by oral prednisone administration 0.5 mg/kg/day
for the first month.
At the beginning of the second month prednisone was stopped and replaced
with cyclophpsphamide 2.5 mg/kg/day for one month. Oral prednisone was
administered at months 3 and 5, while cyclophosphamide was continued at
months 4 and 6. Ramipril treatment 5-10 mg/day was continued at the end
of the 6 months protocol in all responsive and not responsive pts.
Results: All 12 pts (100%) with stages I and II IMN (8 stage I, 4 stage
II) at the end of the therapeutic course showed disappearance of NS with
complete remission of proteinuria (<0.2 g per day). Of the 13 pts with stage
III IMN, 2 subjects (15.3%) entered complete remission without NS, 2 pts
(15.3%) had persistent NS, 9 (69.2%) showed partial remission (proteinuria
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between 0.2 and 2 g/24 h) with disappearance of NS. All 5 pts (100%) with
stage IV IMN remained nephrotic, 4 (80%) developed slight progressive
renal insufficiency, one manifested stable renal function.
Conclusions: The results of our prospective therapeutic trial, even if
conducted on a small group of 30 pts, reveal an evident relationship between
the histopathologic stage of glomerulonephritis and positive or negative
response to the combined triple treatment scheme. If chronic histologic
kidney lesions are not present (stages I and II), the therapetic protocol
determined complete remission of the NS in 100% of treated pts. On the
contrary, if irreversible renal alterations (segmental or global glomerular
sclerosis, interstitial fibrosis, tubular atrophy, ultrastructural alterations of
the glomerular basement membrane) are present (stage III), the results are
still good but less brilliant or negative (stage IV). The earlier is the stage of
IMN, the better are the results to treatment.

Sa258 MINIMAL CHANGE NEPHROTIC SYNDROME AND
MEMBRANOUS NEPHROPATHY SUPERIMPOSED ON
TYPE 2 DIABETIC GLOMERULOSCLEROSIS

Jun Soma 1, Izaya Nakaya 1, Mayumi Yahata 1, Tsutomu Sakuma 2,
Hiroshi Sato 3. 1Nephrology, Iwate Prefectural Central Hospital, Morioka,
Iwate, Japan; 2Pathology, Iwate Prefectural Central Hospital, Morioka,
Iwate, Japan; 3Nephrology, Hypertension and Endocrinology, Tohoku
Uninersity, Sendai, Miyagi, Japan

Introduction and Aims: About 10 to 20% in patients with type 2 diabetes
mellitus develop non-diabetic glomerular diseases. However, there is little
or no information on non-diabetic glomerular diseases presenting nephrotic
syndrome. Minimal change nephrotic syndrome (MCNS) and membranous
nephropathy (MN) are sometimes difficult to differentiate from diabetic
nephropathy, since these three diseases are not usually accompanied by
hematuria.
Methods: The study subjects were 43 nephrotic patients with type 2 diabetes
(males: 34, females: 9, age: 60±9 years, mean±SD), who underwent renal
biopsy for suspected primary renal disease between April 2001 and March
2009. The histopathological findings were correlated with the clinical
features.
Results: Clinically, 42% (18/43) had diabetic retinopathy (DR) and 19%
(8/43) were being treated with insulin. Proteinuria, HbA1c and duration of
diabetes were 6.9±2.6 (g/day), 6.4±1.0% and 10±6 (years), respectively.
Histopathological examination showed 11 cases of MN [including 3 with
hepatitis C virus (HCV) infection], 6 with membranoproliferative glomeru-
lonephritis (including 3 with HCV), 5 with crescentic glomerulonephritis,
2 with minor glomerular abnormalities, 15 with diabetic glomerulosclerosis
(DGS), and 1 each with focal glomerular sclerosis and thrombotic microan-
giopathy. For patients with MN, their age was 63±13 years, duration of
diabetes was 5±6 years and 2 (2/11) had diabetic retinopathy. The 2 cases
with minor glomerular abnormalities and 3 of the DGS were clinically
diagnosed as MCNS. With regard to patients with MCNS, 3 had DGS
including one with diffuse-to-nodular lesions and 2 with diffuse lesions, age
was 57±13 years, duration of diabetes was 5±6 years and 2 cases (2/5) had
diabetic retinopathy was observed in. Cyclosporine (CsA) monotherapy or
CsA plus prednisolone resulted in complete or incomplete remission in 8
of 11 patients with MN (excluding 3 with HCV who did not receive these
therapies due to the severe diabetic sclerosing changes superimposed on
MN). Complete remission was achieved with prednisolone therapy in all
patients with MCNS, including one with diffuse-to-nodular diabetic lesions.
Conclusions: Our results demonstrate that; 1) nephrotic syndrome observed
in diabetic patients is not necessarily caused by diabetic nephropathy, 2)
the presence of diabetic retinopathy is not always associated with diabetic
nephropathy, 3) there exist patients who are diagnosed histopathologically
as apparent DGS but are clinically MCNS, and 4) DGS with nodular lesions
is not always associated with proteinuria.

Sa259 URINARY EXCERTION OF EPIDERMAL GROWTH FACTOR
PREDICTS RENAL FUNCTION OUTCOME IN CHRONIC
FORMS OF GLOMERULONEPHRITIS

Maria Stangou, Aikaterini Papagianni, Christos Bantis, Kostas Pliakos,
Panagiotis Giamalis, Helen Liakou, Michael Spartalis, George Efstratiadis,
Dimitrios Memmos. Nephrology Department, Aristotle University of
Thessaloniki, Hippokration Hospital, Thessaloniki, Greece

Introduction and Aims: Epidermal growth factor (EGF) in the kidney
is secreted by tubular epithelial cells. Tubular atrophy and/or apoptosis
may result in decreased production and reduced urinary concentration of
this cytokine. In the present study we investigated the correlation between
EGF urinary concentration and histological findings, and also, its potential
predictive value in the course of different forms of glomerulonephritis.
Methods: A sandwich hsELISA method was used to measure EGF urinary
levels in 3 different forms of primary glomerular diseases: (1) In a
chronic glomerulonephritis, IgA nephropathy (IgAN) [n=50, 21female, age
39.8yrs (18-65)], (2) In nephrotic syndrome (NS) due to focal segmental
glomerulosclerosis (FSGS) [n=23, 9 female, age 47.5yrs (19-79)] and
minimal change disease (MCD) [n=12, 7female, age 45.5yrs (37-62)]
and, (3) In an acute form of glomerulonephritis, pauci immune rapidly
progressive glomerulonephritis (RPGN) [n=38, 17 female, age 59.5yrs (25-
80)]. Ten healthy volunteers were used as controls. First morning urine
samples were collected on the day of renal biopsy. Patients were followed
up for 7.5±2.1yrs.
Results: EGF urinary levels were: IgAN 0.13±0.2, FSGS 0.19±0.2, MCD
0.7±0.4, RPGN 0.15±0.3, controls 0.14±0.07pg/mgUcr. In each type of
glomerulonephritis there were negative correlations between EGF urinary
levels and “chronic” histologic changes. In IgAN there was significant
negative correlation between EGF levels and severity of interstitial fibrosis,
r=-0.6, p=0.02. In RPGN, EGF urinary concentration had negative corre-
lation with the percentage of fibrous crescents, r=-0.6, p=0.01; and finally,
in the NS, EGF levels correlated with the percentage of global sclerosed
glomeruli, r=-0,5, p=0,04, degree of fibrosis, r=-0.6, p=0.005 and interstitial
infiltration, r=-0.6, p=0.01.
Declining renal function, defined as 30% reduction in GFR, was associated
with reduced urinary EGF levels in IgAN (0.04±0.04 vs. 0.2±0.2pg/mgUcr,
p=0.01), and FSGS (0.007±0.004 vs. 0.6±0.04pg/mgUcr, p=0.009), but not
in RPGN (0.05±0.1 vs. 0.2±0.4pg/mg cr, p=NS).
Conclusions: Reduction of EGF urinary levels in patients with primary
glomerulonephritis is associated with “chronic” histological changes, and
can predict renal function outcome mainly in patients with chronic forms of
glomerulonephrits.

Sa260 THE ROLES OF ADIPONECTIN AND C-PEPTIDE IN THE
DEVELOPMENT OF DIABETIC NEPHROPATHY IN ADULT
FEMALES

Eman Wagdy, Safaa El Hefni, Amel Kamel, Eman El Attar, Hesham
El Banawy. Internal Medicine, Medical Research Institute, Alexandria,
Egypt; Chemical Pathology, Medical Research Institute, Alexandria, Egypt;
Chemical Pathology, Medical Research Institute, Alexandria, Egypt;
Chemical Pathology, Medical Research Institute, Alexandria, Egypt;
Chemical Pathology, Medical Research Institute, Alexandria, Egypt

Introduction and Aims: Diabetic nephropathy is the commonest cause of
renal failure requiring renal replacement therapy worldwide. Adiponectin,
a hormone that is secreted from adipocytes, has consistently been shown
to be higher in patients with renal insufficiency and in patients who
have diabetic nephropathy. The “connecting” C-peptide is an enzymatic
cleavage product that arises from proinsulin during the course of insulin
synthesis. It has been suggested that physiological concentration of C-
peptide may protect against the development of diabetic nephropathy. This
study aimed at evaluation of serum adiponectin and C-peptide levels in
type 2 diabetic females in a trial to elucidate any relation to diabetic
nephropathy. The present study was conducted on eighty females divided
into two main groups. The control group included twenty apparently
healthy volunteers. The patients group included sixty diabetic patients.
These patients were further sorted into 3 subgroups according to their
urinary albumin/creatinine ratio; normoalbuminuric, microalbuminuric and
macroalbuminuric patients.
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Methods: To all studied subjects; thorough history taking and clinical
examination with special stress on determination of: body weight, height
and blood pressure.Calculation of Body Mass Index (BMI) and Total Body
Fat (TBF). Laboratory investigations including serum glucose, insulin,
creatinine, triglycerides and cholesterol (total, HDL-C and LDL-C), as
well as serum aminotranferases activities (AST&ALT) were done. Urinary
albumin was measured using an immunoturbidimetric assay kit.Calculations
of Albumin to Creatinine Ratio (ACR) and HOMAscore were done.
Estimations of serum levels of Adiponectin & C-peptide using ELISA
technique were also done.
Results: Serum adiponectin was significantly lower in type 2 diabetic pa-
tients than controls, but it was significantly higher in the macroalbuminuric
diabetic females. Its level correlated positively with the degree of albumin-
uria. C-peptide was relatively lower in type 2 diabetic patients than controls.
This decrease was more with the progression of diabetic nephropathy and
most marked in patients with macroalbuminuria. An inverse correlation was
found between adiponectin and C-peptide in diabetic patients with overt
nephropathy.
Conclusions: It could be concluded that adiponectin might be a useful tool
in the follow up of the progression of diabetic nephropathy. C-peptide might
be protective against kidney injury in such patients. Therefore, determination
of adiponectin and C-peptide might be of value in the evaluation of diabetic
nephropathy in type 2 diabetic patients.

Sa261 MEASURED SERUM AND URINARY LEVELS OF
INTERLEUKIN-6 IN PATIENTS WITH HCV-ASSOCIATED
CRYOGLOBULINAEMIC GLOMERULONEPHRITIS

J.V. Korotchaeva 1, L.V. Kozlovskaja 1, N.B. Gordovskaja 1,
A.I. Speranskij 2. 1Nephrology, Moscow Setchenov Medical Academy,
Moscow, Russian Federation; 2Rheumatology, Institute of rheumatology of
Russian Academy of Medical Science, Moscow, Russian Federation

Introduction and Aims: We measured serum and urinary levels of
interleukin-6 (IL-6) in patients with HCV- associated cryoglobulinaemic
glomerulonephritis and we studied its intercommunication with activity of
a glomerulonephritis
Methods: We measured serum levels of interleukin-6 by Benter MedSystems
in 124 patients with HCV. The urinary IL-6 levels were measured by Benter
MedSystems in 20 patients with HCV and kidney involvement.
Results: IL-6 activity was detected in serum samples from 44 (35%) of 124
patients with HCV. The cryoglobulinaemia (CG) (56% against 26%, p<0,01)
and its system displays, including cryoglobulinaemic glomerulonephritis
(30% against 9%, p<0,01) were determined in patients with increased
serum IL-6 levels is more often, then in patients without such increase.
The increase of the maintenance urinary IL-6 levels from 5,0 to 320,0 pg/ml
(49,7±63,7 pg/ml) has been detected from 18 (90%) of 20 patients with
glomerulonephritis. The urinary IL-6 levels in patients without involvement
kidneys was not determined or was minimal.
We demonstrated a significant correlation between levels of IL-6 in the
urinary and the disease activity in 90% patients with HCV- associated
cryoglobulinaemic glomerulonephritis: the highest urinary IL-6 levels was
marked at development nephrotic and acute nephritic syndromes (from 83,5
to 250 pg/ml). The levels of IL-6 in the urinary correlated with clinical and
laboratory parameters of activity glomerulonephritis: a hematuria (Rs=0,33
p<0,01), an arterial hypertension (Rs=0,28 p<0,05), and did not correlate
with that on the serum (Rs=0,21 p> 0,05) and proteinuria (Rs=0,24 p> 0,05).
Conclusions: Measurement of a level IL- 6 in the blood and urine in patients
with HCV-associated cryoglobulinaemic glomerulonephritis can be used in
clinical practice for monitoring the progression of glomerulonephritis.

Sa262 THE EFFECT OF HEPATITIS B VIRUS INFECTION ON
MEMBRANOUS NEPHROPATHY

Caixia Zhao, Zhaohui Wang, Hong Ren, Xiaonong Chen, Pingyan Shen,
Cuilan Hao, Nan Chen, Xiaoxia Pan. Department of Nephrology, Rui Jin
Hospital, Shanghai Jiaotong University, Medical School, China

Introduction and Aims: To investigate the renal pathological features of
biopsy-proved membranous nephropathy (MN) with hepatitis B virus (HBV)
infection and the significance of HBV related antigens detection in kidney.

Methods: Retrospective analysis of clinicopathological features of 147
cases of MN which were divided into group A (HBV antigens positive),
group B (only HBV antibodies positive) and group C (idiopathic MN
with no HBV infection) according to serum markers of HBV. The renal
pathological changes and clinical manifestations, laboratory results were
compared. The deposition of HBsAg and HBcAg were detected by Envision
method.
Results: The occurrence rate of duplication of glomerular basement mem-
brane (GBM), segmental endothelial cells proliferation, glomerular segmen-
tal sclerosis, dense deposition in subendothelial and mesangial region and
depositions of IgM,C4 and C1q in glomeruli in group A was significantly
higher than group C (p<0.05). The age onset of group A was much
younger, the ratio of hepatic insufficiency and hypocomplementemia was
much higher than group B and C (p<0.05). No significant differences were
found in clinicopathological features between two groups with and without
HBsAg and/or HBcAg deposition in kidney in group A.
Conclusions: Unlike idiopathic MN, MN with HBV infection commonly
present focal segmental sclerosis, endothelial cells proliferation, duplication
of GBM and multiple immunoglobulins or complements deposition in
glomeruli. Whether MN related to HBV infection or not can not only rely
on the immunohistochemical detection of HBV antigens in renal tissue,
but also on the histological changes under light, immunofluorescence and
eletron microscopy.

Sa263 CLINICAL EPIDEMIOLOGY AND THE SPECTRUM OF
RENAL DISEASE ASSOCIATED WITH HIV INFECTION IN
BRAZIL

James Hung, Rui Toledo-Barros, Myrthes Toledo-Barros,
Viktoria Woronik. Nephrology and Clinical Immunology, University of Sao
Paulo, Brazil

Introduction and Aims: Since its first description over 20 years ago, human
immunodeficiency virus (HIV) associated nephropathy has established itself
as an important cause of kidney failure. In fact, HIV-associated nephropathy
is the most common cause of chronic disease in HIV patients. Studies
related to glomerular disease in HIV in Brazil are still scarce. Thus, the
aim of this study was to analyze the epidemiology and clinical aspects of
glomerulopathies in HIV patients in our center.
Methods: We analyzed retrospectively the reports of 62 renal biopsies of
HIV positive patients performed from February 1995 to September 2009.
Clinical data were obtained from patient’s medical files.
Results: The mean age of the patients (pt) was 46±12 years and 48 patients
(77%) were males. Mean creatinine level at the time of renal biopsy (Bx) was
1,75±0,9mg/dL, last mean creatinine at follow-up was 2,95±3,03mg/dL.
Histological pattern found in HIV: 25 biopsies (40%) were Focal Segmen-
tal Glomerulosclerosis (FSGS), 10 Bx (16%) were Membranoproliferative
Glomerulonephritis (MP-GN), 5 Bx (8%) were Membranous Glomeru-
lonephritis (M-GN), 3 Bx (5%) were Thrombotic Microangiopathy, 3 Bx
(5%) IgA Nephropathy, 3 Bx (5%) Chronic Interstitial Nephritis, and others
(10%). Analyzing HIV and glomerulopathy: 25 Bx (63%) were FSGS, 10
Bx (25%) were GN-MP, 5 Bx (12%) were M-GN. In the HIV-associated
nephropathy FSGS, 10 were collapsing type (40%), 11 had mild interstitial
fibrosis and 8 had moderate and severe fibrosis. Epidemiology and clinical
aspects of glomerulopathy in HIV+ patients: mean age 44 years (11-64ys),
73% male (29 pt), mean creatinine at the time of Bx 1,49±0,69mg/dL,
mean creatinine at follow-up 3,53±3,33mg/dL (mean follow-up 31 months),
proteinuria 7,2g/24hours, anemia (Hb<11) in 53% pt, dyslipidemia in 62%
pt, hematuria in 43% pt, HIV viral load 72.489 copies/mL, CD4 cells counts
590 cells/mm3, CD8 cells count 994 cells/mm3. We found association
between hepatitis C virus infection and MP-GN (5 Bx with MP-GN vs 2
Bx with FSGS).
Conclusions: Glomerulopathy in HIV was associated with nephrotic syn-
drome in 52% of patients. Fourty one percent of patients had creatinine
level higher than 1,4 mg/dL at the time of renal biopsy. The most com-
mon glomerulopathy associated with HIV was FSGS (63%), followed by
MP-GN (25%). The collapsing variant was seen in 40% of FSGS. In HIV+
patients co-infected with hepatitis C virus, MP-GN was the most common
glomerulopathy found in biopsies.
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Sa264 GLOMERULAR DISEASES PATTERN IN A TERTIARY
HOSPITAL IN BRAZIL

Anaiara Lucena Queiroz 1, Geraldo Silva, Junior 2, Rosa Salani Mota 2,
Alexandre Libório 1, Dulce Barreto 1, Elizabeth Daher 1,2. 1Division of
Nephrology, General Hospital of Fortaleza, Fortaleza, Ceara, Brazil;
2Department of Internal Medicine, Federal University of Ceara, Fortaleza,
Ceara, Brazil

Introduction and Aims: Glomerular diseases are one of the main causes
of Chronic Kidney Diasease (CKD). There are few data regarding the
incidence and prevalence of glomerular diseases in Brazil. The objective
of this study is to determine the epidemiology, clinical manifestation and
outcome of patients with glomerular diseases attended in a tertiary hospital
in Brazil.
Methods: This is a prospective study including all patients with biopsy
proven glomerular disease followed at the Nephrology Division of the
General Hospital of Fortaleza, Ceará, Brazil, in the period from February
2008 to July 2009. Initial treatment consisted in angiotensin-converting
enzyme inhibitors and oral prednisone for patients with Focal Segmental
Glomerulosclerosis (FSGS), angiotensin-converting enzyme inhibitors alone
or oral prednisone+ciclosporine for Membranous Nephropathy (MN) and
oral prednisone for Minimal Change Disease (MCD). Response to therapy
was considered as complete remission when there was a decrease in
proteinuria to less than 500mg/24h and partial remission when proteinuria
had a decrease of more than 50% of the initial value, but higher than
500mg/24h and lower than 3.5g/24h. Non-response was considered as
persistent proteinuria higher than 3.5g/24h.
Results: A total of 54 patients were included. The average age was 39±12
years, and 59% were women. The most frequent clinical presentation at
admission was nephrotic syndrome, observed in 62% of cases. The most
prevalent pathological findings were FSGS in 14 cases (25%), MN in 10
(18.5%) and MCD in 7 (13%). High blood pressure at hospital admission was
associated with acute kidney injury (OR=5.79, 95% CI=1.5-20.9, p=0.01).
A total of 37 patients (68.5%) presented complete remission, 10 patients
(18.5%) did not respond and 7 patients (13%) presented partial remission
until the end of this study. The average age of patients who did not respond
to treatment was higher than in patients that had a good response (p=0.023).
The mean 24h proteinuria was 5649±3916mg/24h before treatment and
656±667mg/24h after 6 months of therapy in patients who responded to
treatment (p<0.0001). For patients who did not present remission mean 24h
proteinuria was 7106±550mg/24h before treatment and 5244±3899mg/24h
after 6 months of therapy (p=0.03).
Conclusions: FSGS was the most frequent glomerular disease in the studied
patients, and nephrotic syndrome was the most common clinical presentation
at admission. High blood pressure at admission was associated with acute
kidney injury, and advanced age was associated with a worse response to
therapy.
Disclosure: The present study was supported by the Brazilian Research
Council (CNPq).

Sa265 EFFECT OF ACTH ON PROTEINURIA IN
GLOMERULONEPHRITIS

Paolo Lorusso, Ilaria Cipollini, Anna Bottai, Giuliano Barsotti. DAI di
Endocrinologia e Rene, Nefrologia e Dialisi 2 Universitaria, Pisa, Italy

Introduction and Aims: The effect on proteinuria of ACTH has been
recently demonstrated in patients with membranous nephropathy (MN)
resistant to conventional therapy (steroids and immunosoppressors). The
dosage was 1 mg i.m. of ACTH twice a week for 1 year.
The aim of this study (in progress) is the evaluation of the effects of
ACTH in proteinuric patients, with different istological pictures, resistant to
conventional therapy, employing a lower dosage of ACTH (1 mg/week) for
12 months.
Methods: We studied 10 patients (8 male, 2 female); age 17-76 years;

Abstract Sa265 – Table 1. Proteinuria in the pre-treatment and treatment period

Pre-Treatment 2nd month 4th month 6th month 8th month 10th month 12th month

Proteinuria g/24 h (means ± ES) 6.52±1.50 4.76±1.52* 3.88±1.00** 2.82±0.77** 2.58±1.00** 3.05±1.22** 2.55±0.95**

*p<0.05, **p<0.02.

BW 51-90 kg.; eGFR 38-183 ml/min; histological pictures: 4 membranous
nephropathy, 3 membranous proliferative glomerulonephritis, 2 minimal
changes disease, 1 focal glomerular sclerosis.
The treatment was: ACTH 1 mg i.m./week for 12 months.
The eGFR (MDRD) and 24 hours urine protein have been determined in
the pre-treatment period, every two months during treatment, and in the
post-treatment period.
Results: The creatinine clearance remained constant in all patients.
The 24 hour urine protein exhibited an important reduction (n 4 cases
complete remission, n 4 cases partial remission, n 2 case no responder).
Considering the means + ES of 24 hours urine protein we obtained a
significant redaction during treatment.
We never observed side effects of treatment.
Conclusions: ACTH at the dosage of 1 mg i.m./week for 12 months
is an effective and well tolerated drug in glomerulonephritis resistant to
conventional treatment.

Sa266 ESTIMATION OF GLOMERULAR FILTRATION RATE IN
SYSTEMIC LUPUS ERYTHEMATOSUS (SLE) PATIENTS
WITH NEW EQUATIONS

Eugene Sushchuk, Sergey Krajushkin. Ambulatory and Emergency Medical
Care Department, Volgograd State Medical University, Volgograd, Russian
Federation

Introduction and Aims: Estimation of GFR by the abbreviated Modifica-
tion of Diet in Renal Disease (MDRD) equation is commonly advocated in
SLE patients. Recently Mayo Clinic Quadratic (MCQ) and CKD Epidemiol-
ogy Collaboration (CKD-EPI) equations were developed, and performance
of new GFR equations in SLE patients is not known.
We aimed to evaluate performance and concordance of MDRD, MCQ
and CKD-EPI equations for GFR in SLE patients with and without lupus
nephritis (LN).
Methods: We evaluated 129 SLE patients – age (M (SD)) 35.67 (14.50)
years; females 88.4%; disease duration 7.06 (6.68) years; 52 (40.3%) had
LN and 77 (59.7%) were without LN. SLE disease activity was evaluated
by SLAM and SLEDAI, damage by SLICC/ACR index (DI). GFR was
calculated by MDRD, MCQ, CKD-EPI equations and Cockcroft-Gault
formula (CGF). Statistical analysis included descriptive statistics, Chi-
square test, ANOVA, Spearman correlation, intraclass correlation coefficient
(ICC) calculation and Bland-Altman procedures.
Results: SLE was active in most patients, SLAM scores 14.32 (6.79);
SLEDAI 8.76 (6.53); SLICC/ACR DI 1.57 (1.55), 41 (31.8%) patients had
no damage. Disease activity was significantly higher in lupus nephritis –
SLAM 16.46 (6.27) vs 12.87 (6.79), p=0.003; SLEDAI 11.15 (6.89) vs 7.14
(5.77), p<0.001; while damage was not.
GFR values for the group in total (M (SD) [range], ml/min/1.73 m2) were:
CGF 84.9 (30.29) [8.7 – 191.0]; MDRD 73.04 (28.29) [5.7 – 142.7]; CKD-
EPI 77.68 (30.0) [5.5 – 133.9]; MCQ 94.16 (31.99) [7.8 – 157.5]. The best
correlation was observed for MDRD and CKD-EPI (r=0.986, p<0.001),
least for CGF and MCQ (r=0.859, p<0.001). ICC for all 4 equations was
0.841 (95% CI 0.804 to 0.873), pairwise ICC ranged from 0.751 (95% CI
0.677 to 0.810) for MDRD with MCQ to 0.968 (95% CI 0.957 to 0.976) for
MDRD with CKD-EPI. Bland-Altman method revealed good concordance
for MDRD with CKD-EPI equations (M (95%CI) 4.6 (-3.8 to 13.1)) and
poor concordance for MCQ with both MDRD (-21.1 (-42.2 to 0.0)) and
CKD-EPI (-16.5 (-34.4 to 1.5)) estimates.
As expected, GFR was significantly (p<0.001) lower for patients with LN
by all 4 equations:
CGF 67.59 (28.24) vs 97.35 (25.31); MDRD 56.24 (27.09) vs 85.12 (22.49);
CKD-EPI 59.72 (29.82) vs 90.59 (22.73); MCQ 74.09 (33.92) vs 108.55
(21.08). In both groups of SLE patients MDRD and CKD-EPI estimates
correlated perfectly (r=0.995, p<0.001 for patients with LN; r=0.994,
p<0.001 for patients without LN).
MCQ and CGF tended to overestimate GFR resulting in differences in CKD
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stratification. According to MCQ 16 (34.1%) were classified as having CKD
stage I, 19 (37.3%) CKD stage II, 10 (19.6%) CKD stage III, 2 (3.9%) CKD
stage IV and 4 (7.8%) CKD stage V, compared to 7 (13.7%), 10 (19.6%),
27 (52.9%), 3 (5.9%) and 4 (7.8%) by MDRD (p<0.001) and 10 (19.6%),
10 (19.6%), 24 (47.1%), 3 (5.9%) and 4 (7.8%) by CKD-EPI (p<0.001)
equations.
Conclusions: In SLE patients CKD-EPI equation has excellent correlation
with MDRD formula. MCQ equation appear to overestimate GFR leading
to misclassification of CKD stage.

Sa267 IL-1 BLOCKADE FOR SCHNITZLER’S SYNDROME

Rona Smith 1, Helen Lachmann 2, David Jayne 1. 1Addenbrooke’s Hospital,
Cambridge, United Kingdom; 2UK National Amyloid Centre, London,
United Kingdom

Introduction and Aims: Urticarial vasculitis is a clinicopathological entity
consisting of urticaria and a leucocytoclastic vasculitis on skin biopsy. It
can be localised to the skin, or form part of a systemic condition, and tends
to have a benign, self limiting prognosis. A few patients, however, pursue
a refractory course. Schnitzler’s Syndrome is a rare cause of refractory
urticarial vasculitis, characterised by the presence of a monoclonal IgM
component.
Case Histories: We present the cases of two patients (Patient A aged 60 and
Patient B aged 35), who presented with biopsy proven urticarial vasculitis
to our clinic over three years ago. Both had associated systemic symptoms,
namely episodic fevers, sweats, arthralgias and significant weight loss in
Patient A, and recurrent abdominal pain and distal limb parathesiae in
Patient B.
Investigations: Both had marked elevations of ESR (>80mm/hr) and CRP;
a persistent neutrophilia and an IgM paraprotein. Patient A had axillary and
mesenteric lymphadenopathy on CT scan, but a lymph node biopsy revealed
reactive cells only. Patient B had a bone marrow biopsy, which showed no
evidence of lymphoproliferative disease. Both had normal PET scans, and
angiograms which suggested the presence of renal and superior mesenteric
artery aneurysms respectively.
Treatments: Both initially had good responses to high dose (>40mg/day)
prednisolone, but relapsed on steroid taper. In light of the angiogram
findings, both were treated as possible cases of polyarteritis nodosa with
intravenous cyclophosphamide, but with only partial clinical effect. Multiple
other immunosuppressive drugs including anti-TNF agents, calcineurin
inhibitors, antimetabolites, rituximab, alemtuzumab and thalidomide were
trialled over the years, but with minimal success.
Diagnosis: In view of the challenging nature of the cases, a second
opinion was sought. A diagnosis of Schnitzler’s syndrome was made,
and therapy with anakinra (Kineret, Biovitrum AB) (an IL-1 receptor
antagonist) was commenced. Both patients’ clinical conditions dramatically
improved within 48 hours of therapy, and their marked acute phase response
completely subsided. Prednisolone doses are currently below 7.5mg/day –
the lowest since presentation. After eight weeks therapy, both are tolerating
anakinra well, and the transient neutropaenia that occurred in Patient B has
resolved with dose reduction.
Conclusions: IL-1 blockade should be considered as a potential treatment
for cases of refractory urticarial vasculitis, and has been shown to be
particularly effective in Schnitzler’s syndrome. Although extremely rare,
with only about 100 reported cases in the literature, clinicians should be
aware of the diagnosis of Schnitzler’s Syndrome, as it responds exquisitely
well to therapy, transforming patients’ quality of life.

Sa268 VISCERAL LEISCHMANIASIS (VL) IN ADULTS NON
INFECTED BY THE HUMAN IMMUNODEFICIENCY VIRUS
(HIV) AND SUFFERING OF NEPHROPATHY

Hayet Kaaroud 1, Monia Bel Hadj 1, Rania Kheder 1, Sami Turki 1,
Jannet Laabidi 1, Hedi Ben Maiz 2, Adel Kheder 1. 1Department of Internal
Medicine, Charles Nicolle Hospital, Tunis, Tunisia; 2Laboratory Research
of Kidney Diseases LR00SP01, Charles Nicolle Hospital, Tunis, Tunisia

Introduction and Aims: Visceral leishmaniasis (VL) or kala azar is an
opportunistic protozoal infection still endemic in some regions of Tunisia.
The disease is typically caused by L.infantum in children and has been

reported in some immunosuppressed adults not infected by the human
immunodeficiency virus (HIV) from these areas.
The aim of our retrospective study is to report the clinical and biological
manifestations, therapeutic and the outcome of LV in patients with renal
disease not infected by the HIV,
Methods: From August, 2000 to December, 2006 all cases of VL and
nephropathy are studied.
Past medical history,clinical examination,biological, means of diagnosis,
chemotherapy and adverse effects are analyzed
Results: They are 11 women and 1 man with a mean age of 39-years
(14-62 years).The underlying diseases are: Gougerot-Sjogren syndrome in
3 cases, in 5 cases, diabetes in 1 case, dominant polycystic kidney in 1
case, nephroangiosclerosis in 1 case and in 1 case it ’s a transplanted renal
patient.
At the time of the diagnosis of LV, 2 patients are in hemodialysis and 8
patients are under corticosteroids and/or immunosuppressive treatments.
All patients have a change of the general state with fever. The examination
finds, hepatosplenomegaly in 7 cases, peripheral adenopathy in 5 cases and
purpura in 3 cases. Blood examination reveal an inflammatory syndrome,
hypergammaglobulinemia, anaemia and renal failure in all cases, leucopenia
in 8 cases and thrombopenia in 7 cases.
The diagnosis is confirmed by the presence of body of leishmania in
the myelogram in 10 cases and/or by the presence of anti leishmania
antibody in 10 cases. Ten patients are treated by the antimony derivates. The
amphotéricine B is used in 3 cases without any undesirable effect, once in
first intention and the two other times as alternative after the stopping of the
antimony derivates because of undesirable effects in 6 cases (pancreatitis,
hepatitis, néphrotoxicité, cardiotoxicity and neurotoxicity). The evolution is
favourable in 6 cases and 6 patients died.
Conclusions: Our series is particular by the association of LV and systemic
diseases ((5 cases of systemic erythematosus lupus and 3 cases of Goujerot
Sjogren syndrome). In these cases abnomalities are not specifics of LV
and can be secondary to underlying diseases. It is then difficult to attach
these signs to the LV resulting in a delay of the diagnosic and the teatment
explaining the increase rate of mortality in our patients.
Visceral leishmaniasis should be considered in the differential diagnosis
of patients with systemic diseases who present with fever, hematologic
abnormalities or hypergammaglobulinaemia.
The main treatment of this infection is the antimony derivates but their
nephrotoxivity make their handling difficult especially in patients with
nephropathy.

Sa269 LONG-TERM OUTCOME OF ADULT-ONSET
MINIMAL-CHANGE NEPHROPATHY

Imed Helal, Fethi Ben Hamida, Ezzeddine Abderrahim, Hayet Kaaroud,
Rym Goucha, Fethi Elyounsi, Hedi Ben Maiz, Taieb Ben Abdallah,
Adel Kheder. Department of Internal Medicine A and Laboratory of Kidney
Pathology, Charles Nicolle Hospital, Tunis, Tunisia

Introduction and Aims: Adult-onset minimal-change nephropathy has
been associated with a slower response to corticosteroids and a less benign
prognosis when compared to children. However, there are few long-term
outcome data reported.
Methods: We have reviewed retrospectively 97 idiopathic adult-onset
minimal-change nephropathy patients investigated and treated at a single
centre
Results: Male to female ratio was 1, mean age at diagnosis was 34.75
years, and median length of follow-up was 10 years. At presentation,
93.8% of patients have nephrotic syndrome, a raised serum creatinine was
found in 33% but returned to normal almost invariably upon remission,
hypertension was found in 15.5% of patients, microscopic haematuria in
77%, hypercholesterolaemia in 87.6%, hypertriglyceridaemia in 78.3%, and
hyperuricaemia in 42%.
The renal biopsy was carried out among all patients; interstitial fibrosis was
present among 15 (15.5%) patients, glomerulosclerosis in 03 (3%) patients
and vascular lesions in 11 (11.3%) patients.
Data regarding the outcome of our patients showed complete remission was
achieved in 87.6% of patients treated with steroids; steroid-dependant in
37.1% and steroid resistance was encountered in 5.2%.
Relapse rate in the first 6 months of disease was 14.4%. Thirty-six patients
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(40.4%) experienced at least one relapse and three of them were greater
relapse.
By univariate analysis, only microscopic hematuria was predictive of the
occurrence of nephrotic relapse
Two patients with steroid-dependant nephrotic syndrome were treated with
cyclophosphamide and two other patients with steroid-resistant nephrotic
syndrome were treated with mycophenolate mofetil. At the time of the final
follow-up, only 4 patients had a raised creatinine and two of them were in
chronic dialysis, we deplored only 03 deaths in our cohort.
Long-term side effects of steroids were found in 70% of patients; the most
frequent were hyperlipidemia, hypertension, and excess weight.
Conclusions: Adult-onset minimal-change nephropathy shares the same
good long-term outcome as the childhood counterpart, with sustained
remission and preserved renal function.

Sa270 BNP PROGNOSTIC VALUE TO ASSESS VENTRICLE
FUNCTION IN THE CHRONIC RENAL FAILURE PATIENTS

Alireza Soleimani, Omid Nasiri, Majid Majoochi, Alireza Moraveji,
Fatemeh Foroozanfard, Hasan Nikuinejad, Mojtaba Usefzadeh.
Hemodialysis Center, Kashan University of Medical Science, Kashan,
Isfahan, Islamic Republic of Iran; Internal Medicine, Kashan University of
Medical Science, Kashan, Isfahan, Islamic Republic of Iran; Internal
Medicine, Kashan University of Medical Science, Kashan, Isfahan, Islamic
Republic of Iran; Internal Medicine, Kashan University of Medical Science,
Kashan, Isfahan, Islamic Republic of Iran; IVF Center, Kashan University
of Medical Science, Kashan, Isfahan, Islamic Republic of Iran;
Immonology Department, Tehran University of Medical Sciences, Tehran,
Islamic Republic of Iran; Internal Medicine, Kashan University of Medical
Science, Kashan, Isfahan, Islamic Republic of Iran

Introduction and Aims: The synthesis of B-type natriuretic peptide (BNP)
occurs mainly from myocytes in cardiac ventricles in response to excessive
cardiac ventricular wall distension. Since the level of BNP increases in the
heart failure patients, hence, elevated plasma BNP concentration is used as a
predictor in the diagnosis and management of heart failure. BNP is a useful
predictive value in development, widespread and prognosis of heart failure
patients. Use of BNP as a prognostic value for dyspnea in the emergency
departments can be cost-effective and improve clinical outcomes. Due to the
renal clearance of BNP, its level is above normal in the patients with renal
failure. The present study evaluates the BNP prognostic value for assessing
ventricle function in the chronic renal failure patients.
Methods: All the participants covered in the study were those with renal
failure. Echocardiography was employed to assess EF and the levels of BMI,
CR, and BNP was measured for all the patients. Age and sex were also
included and finally while statistical analysis was available, BNP prognostic
value was used in order to assess ventricle function in the chronic renal
failure patients. Subjects with level of BNP above 5000 ng/ml were excluded
from the study.
Results: 44 patients including 34 male and 10 female were entered into the
study. Level of BNP had a positive correlation to levels of BMI and EF,
while it showed a negative correlation to age and sex. We found a sensitivity
and specificity for BNP=150 ng/ml and BNP=705 ng/ml of 93.3 and 28.6%
and 50 and 85.7%, respectively for the diagnosis of health or disorder of
ventricular function in the renal failure patients.
Conclusions: The findings suggest that level of BNP can be an appropriate
predictive factor for the rate of heart failure in the renal failure patients.
BNP=705 ng/ml seems to be rather acceptable, however BNP=150 ng/ml
being identified in most of studies seems to have poor specificity despite its
elevated sensitivity (BNP=2094 ng/ml with a 90% sensitivity). Of course,
the participants’ height and weight contributed to this level.

Immune and inflammatory mechanisms

Sa271 MESENCHYMAL STROMAL CELLS ATTENUATE
RENAL INJURY IN A RAT MODEL OF RENAL FIBROSIS
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Francesca Bosio 1, Pasquale Esposito 1, Elisa Gabanti 1, Valeria Corradetti 1,
Teresa Valsania 1, Chiara Rocca 1, Eleonora Francesca Pattonieri 1,
Camillo Carrara 1, Chiara Teresa Balenzano 1, Grazia Soccio 1,
Francesco Frassoni 2, Antonio Dal Canton 1. 1Unit of Nephrology, Dialysis
and Transplantation, IRCCS Fondazione Policlinico San Matteo and
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Introduction and Aims: Mesenchymal stromal cells (MSC) are multipotent
cells with immunomodulant and anti-inflammatory effect. They home to
damaged tissues and contribute to cell regeneration and repair. Several
studies have shown MSC beneficial effect in acute kidney injury but are
not yet known MSC effects in chronic kidney disease. Unilateral ureteral
obstruction (UUO) is an experimental model of renal fibrosis, where the
activation of vasoactive molecules, inflammatory and profibrotic cytokines
plays a pathogenetic role in the development of cell apoptosis and tubular
atrophy.
The aim of our study was to investigate whether MSC infusion modified
histopathology of kidney in a rat model of UUO.
Methods: We studied two groups of Sprague-Dawley rats. Group A: 12
rats underwent UUO and were injected with saline solution at day 0 into
tail vein. Group B: 12 rats underwent UUO and were injected with MSC
3×106 at day 0 into tail vein. Animals were sacrificed at days 1, 7 and 21
after UUO and obstructed kidneys and controlateral ones were removed for
histological and morphometric analysis. Serum creatinine, IL-6, TGF-β and
angiotensin II levels were measured on days 0, 1, 7, 21. ED1 positive cells
(monocytes) were evaluated by immunohistochemistry, TGF -β tissue levels
by ELISA, apoptosis by TUNEL, maximal tubular diameter (MDT) was
measured on sections of obstructed and controlateral kidneys. Renal fibrosis
was measured by Sirius Red staining (score1:Sirius Red positive area/HPF
<25%- score 4: Sirius Red positive area/HPF: 76-100%).
Results: Renal function did not change in two groups. AT II increased
significantly after ureteral ligation in group A on day 7, but did not increase in
group B (A day 7: 7.3±2, day 0 0.94±0.32, p<0.05). IL-6 was significantly
higher in group A compared to group B on day 7 (A 101.6±6.4, B 36.1±0.8,
p<0.05). The number of apoptotic cells was significantly greater in group A
than group B (day 7 A 1.1±0.1, B 0.3±0.07, p<0.01). On day 21 serum and
tissue levels of TGF-β were significantly higher in untreated rats compared
to MSC treated rats. MTD was significantly smaller in obstructed kidneys
of group B than in group A (A 81.29±54.3; B 48.9±29.13, p<0.0001).
In MSC treated rats monocytes number was lower than in untreated rats
(day 7, number of ED1 cells/microscopic field A 43.2±10.36, B 19.31±5.2,
p<0.0001). The fibrosis was significantly less severe in group B than in
group A (score 4 A 28%, B 10%; score1 A 23%, B 48%,p<0.0001).
Conclusions: Our results demonstrate that MSC infusion in experimental
model of UUO attenuates renal injury. MSC inhibiting tubular cells
apoptosis, inflammatory and profibrotic cytokines release reduce tubular
atrophy and interstitial fibrosis.

Sa272 PROTECTIVE ROLE OF MAST CELLS AND MAST CELL
mMCP4 CHYMASE IN RENAL FIBROSIS

Walid Beghdadi 1,2, Lydia Madjene 1,2, Julien Claver 1,2, Eric Daugas 1,2,3,
Ulrich Blank 1,2. 1Inserm U 699, Paris, France; 2Université Paris 7, Faculté
de Médecine Paris Diderot – Site Xavier Bichat, Paris, France; 3Service de
Néphrologie, Groupe Hospitalier Universitaire Bichat-Claude Bernard,
Assistance Publique, Hôpitaux de Paris, Paris, France

Introduction and Aims: Unilateral ureteral obstruction (UUO) is a well
established inflammatory model of kidney disease resulting in accelerated
tubulointerstitial fibrosis with deposition of interstitial collagen I, III, IV
and fibronectin, interstitial infiltration and activation of inflammatory cells
including monocytes/macrophages and T-cells. However, the mechanisms
involved in maintaining the homeostatic renal integrity and the role of mast
cells (MCs) and mast cell mediators in this model remain unclear. Current
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treatments for fibrotic diseases such as progressive kidney disease typically
target the inflammatory response.
Methods: Here we investigated the role of mast cells as well as of
the murine chymase mMCP-4, specifically released by mast cells. Mice
deficient in mast cells and mMCP-4 were subjected to UUO and disease
progression was monitored by histology and immunohistochemical analysis
of the inflammatory response.
Results: We demonstrate that MC-deficient Wsh/Wsh mice have increased
UUO-induced interstitial fibrosis when compared to wild-type mice. More-
over, mice deficient in mast cell protease-4 (mMCP4), the functional
counterpart of the unique human chymase, also showed aggravated UUO-
induced interstitial fibrosis. This suggests that the protective effects of MCs
involved mMCP4. Both strains had higher levels of renal tubular damage,
more interstitial fibrosis and increased E-cadherin/decreased α-smooth mus-
cle actin expression, indicating epithelial-mesenchymal transition and thus
a destruction of renal epithelial cells. In addition, they had higher numbers
of MAC1+ cells and CD4+ T cells. Reconstitution of Wsh/Wsh mice with
either wild-type or mMCP4-deficient mast cells confirmed the protective
effect of mMCP-4.
Conclusions: These findings suggest a crucial role of MCs in protection
against UUO-induced fibrosis by the release of mMCP4, which decreases
inflammatory cell infiltration. Our study should help to better identify
potential anti-fibrotic strategies in CKD.

Sa273 IFNγ AND IL-17 HAVE CONTRARY EFFECTS ON TH1- AND
TH17-CELL-ATTRACTING CHEMOKINES

Hans-Joachim Paust, Jan-Hendrik Riedel, Jan-Erik Turner, Anett Peters,
Oliver M. Steinmetz, Rolf A.K. Stahl, Ulf Panzer. III Medizinische Klinik,
Universitätsklinikum Hamburg-Eppendorf, Hamburg, Germany

Introduction and Aims: We have recently shown that in addition to
Th1 (IFNγ) -mediated immune response IL-17, produced by Th17 cells,
contributes to renal tissue damage in experimental glomerulonephritis. Using
multicolor FACS analysis, we found that renal IFNγ-producing Th1 cells
strongly express the chemokine receptor CXCR3, whereas IL-17-producing
Th17 cells predominantly express CCR6.
Little is known to date about the time course of Th1 and Th17 cell
infiltration, and their potential interactions in immunologically mediated
renal disease. Therefore, we analyzed their renal trafficking in a time kinetic
over 21 days in the mouse model of nephrotoxic nephritis (NTN).
Methods: We induced nephrotoxic serum nephritis (NTN) in C57BL/6
mice. At different time points over a period of 21 days after induction of
nephritis histological and functional parameter were analysed. Renal tissue
injury was evaluated in terms of glomerular sclerosis and tubulointerstitial
tissue damage as well as the tubulointerstitial and glomerular infiltration of
CD3+ T cells. Renal function was assessed by determination of the blood
urea nitrogen (BUN) level. Isolated renal T cells were identified by flow
cytometric analysis detecting IL-17 and IFNγ intracellular after stimulation
with PMA/Ionomycin. The interaction of Th1 and Th17 cells was examined
by in vitro effects of IFNγ and IL-17 on the expression of CXCL10 and
CCL20 in cultured mouse mesangial cells and tubular epithelial cells.
Results: Peak levels of Th1 and Th17 cells (10% and 5% respectively)
could be detected at day 7 after induction of NTN. To study the interaction
of Th1 and Th17 cells, we examined the in vitro effects of their effector
cytokines IFNγ and IL-17 on the expression of the CXCR3 ligand CXCL10,
and the CCR6 ligand CCL20 in mouse mesangial cells (MCs) and tubular
epithelial cells (TECs). IL-17 induced the expression of CCL20 in MCs and
TECs which potentially enhances recruitment of CCR6-positive Th17 cells
and suggests a positive feedback loop.
Interestingly, IFNγ-induced mRNA and protein expression of CXCL10
was synergistically increased by IL-17. In contrast, however, IL-17-induced
expression of CCL20 was suppressed by addition of IFNγ. These data
show that during experimental glomerulonephritis both, IFNγ- and IL-17-
producing Th1 and Th17 cells are recruited into the kidney.
Conclusions: While IL-17 potentially enhances Th1 cell infiltration, IFNγ

may reduce the IL-17-producing Th17 cell population. This negative
feedback may be important in limiting immune-mediated kidney injury.

Sa274 THE TH17 TRANSCRIPTION FACTOR RORγT MEDIATES
EXPERIMENTAL CRESCENTIC NEPHRITIS

Oliver Steinmetz, Stephen Holdsworth, Richard Kitching. Department of
Medicine, Monash University, Monash Medical Centre, Clayton, Victoria,
Australia

Introduction and Aims: Recent studies suggest involvement of the Th17
response in pathogenesis of crescentic glomerulonephritis. So far nothing
is known about the role of RORγt, the key transcription factor for the
development of Th17 cells. We therefore investigated the role of RORγt in
experimental anti glomerular basement membrane (aGBM) disease.
Methods: aGBM disease was induced in RORγt deficient (RORγt-/-) and
wildtype (WT) mice. Furthermore different leukocyte populations were
isolated from WT and RORγt-/- mice and transferred into Rag1-/- mice
followed by induction of aGBM disease. Renal injury, survival and systemic
immune responses were assessed.
Results: RORγt-/- mice showed significant protection from disease as evi-
denced by reduced albuminuria, serum urea, glomerular crescent formation
(45 vs 17%) and tubulointerstitial damage. Furthermore, renal T helper
cell, macrophage and neutrophil infiltration was significantly attenuated. As
RORγt-/- mice lack lymph nodes which may influence the development of
nephritis, leukocyte transfer studies were performed. Rag1-/- mice which
lack adaptive immunity but otherwise display normal architecture of the
lymphatic system were reconstituted with either naïve WT or RORγt-/-
splenocytes. Mice receiving WT splenocytes showed high mortality caused
by renal failure after induction of aGBM nephritis while recipients of
RORγt-/- cells were protected (3/9 vs 10/12 survivors). To specifically
study the role of RORγt-/- T helper cells, CD4 T cells were isolated from
wildtype and RORγt-/- mice and transferred into Rag1-/- animals. In line
with the previous experiments, recipients of WT CD4 T cells developed
severe crescentic glomerulonephritis whereas recipients of RORγt-/- cells
were protected (62 vs 18% crescents). Interestingly, analysis of the systemic
immune response at different timepoints showed not only the expected
absence of IL17A production in spleens of animals injected with RORγt-/-
CD4 T cells but also significant downregulation of the Th1 response as
assessed by IFNγ secretion.
Conclusions: In summary our studies show a crucial role for RORγt in
the pathogenesis of crescentic nephritis by directing the nephritogenic Th17
and possibly also the Th1 response.

Sa275 EPITOPE FINE MAPPING AND ISOTYPE ANALYSIS
REVEAL HETEROGENEITY AND MOLECULAR BASIS OF
THE PATHOGENIC ROLE OF ANTI-FACTOR H
AUTOANTIBODIES IN HEMOLYTIC UREMIC SYNDROME

Harald Seeberger 1, Stefanie Strobel 1, Markus J. Lehtinen 2, T.
Sakari Jokiranta 2, Mihály Józsi 1. 1Junior Research Group Cellular
Immunobiology, Leibniz Institute for Natural Product Research and
Infection Biology – Hans Knöll Institute, Jena, Germany; 2Department of
Bacteriology and Immunology, Haartman Institute, University of Helsinki,
Finland

Introduction and Aims: Atypical hemolytic uremic syndrome (aHUS), a
severe kidney disease characterized by microangiopathic hemolytic anemia,
thrombocytopenia and acute renal failure, is associated with defective com-
plement regulation. Mutations and polymorphisms in several complement
genes and autoantibodies against factor H have been identified in aHUS
patients. The aim of the present study was to further characterize the
autoantibodies and determine their binding epitope on factor H.
Methods: Autoantibodies from 18 aHUS patients were analyzed in mi-
crotiter plate binding assays for immunoglobulin isotypes and for their
binding to recombinant mutant SCR19-20 domains of factor H containing
14 different single amino acid substitutions. Competition assays were per-
formed with three monoclonal antibodies that bind to the C-terminus of
factor H.
Results: The analyzed 18 autoantibodies bound to the C-terminus of factor
H. The binding of the autoantibodies to factor H was differently inhibited
by three monoclonal antibodies, thus indicating individual differences in the
exact binding sites of the autoantibodies. Epitope mapping of 15 anti-factor
H IgG autoantibodies was performed using recombinant mutant SCR19-20
fragments of factor H. All autoantibodies showed reduced binding to one
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or more mutants. These analyses showed that all binding sites were located
within the R1182-E1198 peptide in SCR20 of factor H, and revealed a
microheterogeneity of autoantibodies in regard to binding epitopes. Previous
studies identified these residues to be important for factor H binding to
C3b, heparin and endothelial cells. Thus, the autoantibodies appear to
interfere with these vital functions of factor H. All patients had IgG1 and/or
IgG3 antibodies, and combined with analysis of light chains, oligoclonality
of the autoantibodies was evident in several patients. The isotypes were
analyzed in more detail in three patients and showed no change over time.
Plasma samples from the 18 aHUS patients, known to have anti-factor H
IgG autoantibodies, were also screened for the presence of IgM and IgA
autoantibodies. In three samples, IgA autoantibodies were detected but none
of the samples contained detectable IgM autoantibodies against factor H.
The anti-factor H IgA autoantibodies also bound to SCR19-20 of factor H.
Conclusions: In summary, epitope fine mapping revealed the molecular
basis of the inhibitory action of the autoantibodies on factor H functions
that are impaired in aHUS. In addition, we identified previously undetected
anti-factor H IgA autoantibodies in three aHUS patients that are function
blocking autoantibodies similar to the anti-factor H IgGs described before.
The diagnostic and prognostic relevance of the observed oligoclonality and
heterogeneity of anti-factor H autoantibodies needs to be determined in
future studies.

Sa276 PEROXIREDOXIN III DEFICIENCY ACCELERATES
FIBROSIS IN THE OBSTRUCTED KIDNEYS

Inah Hwang, Hunjoo Ha. Division of Life & Pharmaceutical Sciences,
Department of Bioinspired Science, Ewha Womans University, Seoul, Korea

Introduction and Aims: Renal injury resulting from unilateral urethral
obstruction (UUO) is characterized by prominent interstitial fibrosis initi-
ated by epithelial-mesenchymal transition (EMT). Reactive oxygen species
(ROS) generated by mitochondria are signaling molecules necessary in
physiological processes but excess ROS and loss of redox homeostasis con-
tribute to chronic kidney disease (CKD) including obstructive nephropathy.
Peroxiredoxins (Prx) are a family of thioredoxin-dependent peroxidases.
Among six isoforms of mammalian Prx, Prx III has a mitochondrial target-
ing sequence. The present study was performed to investigate the role of
endogenous Prx III in the progression of obstructive nephropathy using Prx
III knockout mice.
Methods: Six-month-old male homozygous Prx III knockout (Prx3-/-) mice
and wild-type (WT) mice (5 mice per group) were used. UUO was performed
under pentobarbital-induced anesthesia: the left urethra was ligated with
silk (6/0) at two locations and cut between ligatures to prevent urinary tract
infection. At 14 days after the induction of UUO, mice were sacrificed and
then kidneys were homogenized for mRNA and protein analysis.
Results: The kidney weight per body weight ratio was significantly
increased in obstructed kidneys compared to sham kidneys. Markers of
EMT (E-cadherin, α-SMA, and vimentin) as well as fibrosis (TGF-β1,
CTGF, BMP7, collagen, and fibronectin) were significantly changed in
obstructed kidneys compared to sham kidneys. However, the degree of
injury in obstructed kidneys of Prx3-/- mice was significantly increased
compared to that of WT mice: expression of TGF-β1, CTGF, collagen
IVα1, collagen I, and fibronectin were increased and E-cadherin decreased.
In addition, TGF-β1 and CTGF expression were significantly increased and
BMP7 and E-cadherin decreased in sham kidneys of Prx3-/- mice compared
to those of WT mice, implying accelerated renal injury in Prx3-/- mice.
Conclusions: Our study demonstrated that Prx III knockout accelerated
obstructive nephropathy. These data suggest that Prx III may act as an
important scavenger of ROS and that mitochodiral oxidative stress may be
a major cause of renal fibrosis associated with UUO. Further mechanistic
studies are required to elucidate the role of Prx III in the process of
obstructive nephropathy. (Supported by R15-2006-020 and R31-2008-000-
10010-0 from KOSEF and the second stage of Brain Korea 21 Project.)

Sa277 OXIDATIVE STRESS AND ABERRANTLY GLYCOSYLATED
IgA AS RISK FACTORS FOR IgA NEPHROPATHY
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Introduction and Aims: Aberrantly glycosylated IgA1 molecules are in-
volved in the pathogenesis of IgA nephropathy (IgAN). However, correlation
of serum levels of the aberrant IgA1 with activity and progression of renal
damage has never been demonstrated. Other potential pathogenetic factors
involved in IgAN progression include elevated levels of advanced oxidation
protein products (AOPPs) in the circulation of the patients.
Methods: In this study we measured levels of galactose-deficient IgA1
(Gd-IgA1) and markers of oxidative stress (AOPPs and free sulfhydryl
groups of serum albumin, SH-Alb) in cohorts of patients with IgAN from
Italy and USA, assessing correlations with clinical features and progression.
In 292 IgAN patients and 69 healthy controls (HC), serum Gd-IgA1 was
measured by ELISA with Helix aspersa lectin (HAA) and expressed as
relative galactose deficiency of IgA1 (percentage of standard Gd-IgA1
myeloma protein; %HAA) or as total amount of Gd-IgA1 (U/ml); AOPPs
were detected by spectrophotometry; and SH-Alb was measured using
iodoacetamide cyanine.
Results: Sera from patients with IgAN showed, in comparison to those
from HC, significantly higher levels of Gd-IgA1 (166.5±139.2 vs 56.1±1.7
U/ml, p<0.0001) and %HAA (45.7±15.9 vs 32.5±11.8 p<0.0001), higher
AOPP levels (99.5±49.1 vs 47.8±42.4, (uMol/L) p<0.0001) and lower SH-
Alb (3.6±2.4 vs 1.8±0.9, (arbitrary Units) p<0.0001). AOPPs significantly
correlated with Gd-IgA1 levels (U/ml Gd-IgA1 P<0.01; %HAA p<0.01).
AOPPs and SH-Alb significantly correlated with proteinuria at sampling
(p<0.01 and p<0.05, respectively). Proteinuria weakly correlated with
%HAA (p=0.047). Patients with elevated levels of AOPPs, SH-Alb, Gd-IgA1
or %HAA (>90th percentile for HC) had significantly greater proteinuria
than those with normal levels of these biomarkers. No correlation was
detected between levels of AOPPs and e-GFR at sampling or stages of
CKD, while SH-Alb levels significantly correlated with e-GFR.
Levels of AOPPs correlated with the rate of decline in renal function
calculated on the follow-up subsequent to sampling (p=0.008) while no
such correlation was observed with SH-Alb or levels of Gd-IgA1. The
association of increased levels of AOPP and decreased levels of SH-Alb
was a significant prognostic factor for e-GFR decline (trend test, p=0.004)
and significant was also the association of high values of both AOPPs and
%HAA (trend test p=0.009).
Conclusions: These data suggest that the nephrotoxicity of aberrantly
glycosylated IgA1 in IgAN is enhanced in presence of systemic oxidation
and support the hypothesis that the intensity of the oxidative stress alters
the expression and progression of this renal disease.

Sa278 CONSTITUTIVE ACTIVATION OF PI3K/Akt/mTOR PATHWAY
IS INVOLVED IN MESANGIAL CELL PROLIFERATION IN
IgA NEPHROPATHY

Pamella H.M. Wang 1,2, Houda Tamouza 1,2, Jonathan Chemouny 1,2,
Meetu Tiwari 1,2, Laureline Berthelot 1,2 , Florence Vende 1,2,3,
François Vrtovsnik 1,2,3 , Niels O.S. Camara 4, Marc Benhamou 1,2, Renato
C. Monteiro 1,2 , Ivan C. Moura 1,2. 1Immunopathologie Rénale, Récepteurs
et Inflammation, INSERM U699, Paris, France; 2University of Paris 7,
Denis Diderot, Paris, Ile-de-France, France; 3Hôpital Bichat – Assistance
Publique Hôpitaux de Paris, Paris, Ile-de-France, France; 4Department of
Immunology, Universidade de Sao Paulo, Sao Paulo, Brazil

Introduction and Aims: IgA1 deposition and mesangial cell proliferation
are hallmarks of IgA nephropathy (IgAN). Our group identified the trans-
ferrin receptor 1 (TfR1 or CD71) as a mesangial IgA1 receptor. TfR1 is
up-regulated in IgAN patients mesangium and on enterocytes of celiac
disease patients (1,2). Patient’s IgA induced TfR1 expression in cultured
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mesangial cells that was associated with cell activation and proliferation
(3). Herein, we studied the consequences of IgA1-TfR1 interaction using a
new IgAN mouse model.
Methods: IgA1 was purified by affinity chromatography using Jacalin-
coupled Sepharose 4B beads and injected repeatedly into immunodeficient
NOD/SCID mice intravenously for 21 days. Immunohistochemistry was
performed as previously described (1). De-glycosylation of myeloma IgA
was performed following manufacture’s instructions.
Results: Patients’ IgA treated mice presented mesangial IgA deposits,
extracellular matrix expansion and proteinuria. In addition, patients’ IgA
increased mesangial TfR1 expression which was accompanied by mesangial
cell proliferation (evidenced by Ki-67 expression). Moreover, only patients’
IgA1 induced the activation of Akt in mesangial cells (evidenced by the
detection of its phosphorylated active form). pAkt1 and pS6 (a downstream
target of mTOR) were also observed in IgAN biopsies (previously scored
with a high percentage of mesangial cell proliferation). We also analyzed
whether altered glycosylated IgA1 could stimulate TfR1 expression in
vivo. Immunodeficient mice received hypogalactosylated IgA1 obtained by
treatment of polymeric IgA1 myeloma with neuraminidase and galactosi-
dase. Hypogalactosylated IgA1 induced TfR1 expression and mesangial cell
proliferation.
Conclusions: In conclusion, only patients’ IgA1 or abnormally glycosylated
IgA1 upregulated TfR1 expression in vivo in a process associated with
mesangial cell activation and proliferation involving the activation of
PI3K/Akt/mTOR pathway.
References:
1. Moura, I.C., et al. J Exp Med, 2001. 194(4): p. 417-25.
2. Matysiak-Budnik, T. et al. J Exp Med, 2008. 205(1):p. 143-54.
3. Moura, I.C., et al. J Am Soc Nephrol, 2005. 16(9): p. 2667-76.

Sa279 EXPRESSION OF TOLL-LIKE (TLR) RECEPTORS IN
PATIENTS WITH CHRONIC KIDNEY DISEASE AND
DIABETIC NEPHROPATHY

Xanthi T. Zikou 1, Kleopatra I. Rousouli 2 , Constantinos C. Tellis 2,
Konstantinos P. Katopodis 1, Alexandros D. Tselepis 2, Kostas
C. Siamopoulos 1. 1Department of Nephrology, University of Ioannina,
Epirus, Greece; 2Laboratory of Biochemistry, Department of Chemistry,
University of Ioannina, Epirus, Greece

Introduction and Aims: Inflammation plays an important role in chronic
kidney disease (CKD).Toll-like receptors (TLRs) are a family of pattern
recognition receptors that are important in the regulation of immune function
and inflammation. Diabetes mellitus is also characterized by an increased
inflammatory response in which TLRs significantly contribute. We studied
the membrane expression of TLR2 and TLR4 in peripheral blood monocytes
and neutrophils of patients with CKD with or without diabetic nephropathy.
Methods: In this pilot, cross-sectional study, 40 non hemodialysis CKD
patients of stages 1-5 were included. Their estimated glomerular filtration
rate was 36.2±25 ml/min/1.73m2 (MDRD). Patients were divided in two
groups, pending on having or not diabetic nephropathy. Group 1, included
30 CKD patients, (21 men, 9 women, mean age 66.0±13.5 years) not having
diabetes mellitus. Group 2 included 10 CKD patients (8 men, 2 women,
mean age 69.3±8.0 years) with diabetic nephropathy. Both groups were
compared with 18 healthy subjects, matched for age and sex (control group).
Patients receiving statins, or having cancer or autoimmune disease or have
been hospitalized for infectious diseases, were excluded from the study.
Results: Patients of group 1 exhibited increased membrane expression of
TLR2 (mean fluorescence intensity – MFI) in monocytes compared with
control group (MFI: 135±28 versus 117±24, p<0.04), while no statistical
significant increase was observed in TLR4. Furthermore, patients of group
2 were presented with increased membrane expression in monocytes of
TLR2 and TLR4 compared either with group 1 (161±44 and 58±31 versus
135±28 and 41±15, respectively, p<0.04) or with control group (161±44
and 58±31 versus 117±24 and 37±7, p<0.04). No difference in the
expression of either TLR2 or TLR4 on neutrophils was observed among
studied groups.
Conclusions: CKD patients are characterized by increased expression of
TLRs, on monocytes, a phenomenon that is more profound in patients with
diabetic nephropathy and may contribute to their increased inflammatory
state.

Sa280 QUANTITATIVE EXPRESSION OF RIG-LIKE HELICASE,
NOD-LIKE RECEPTOR AND INFLAMMASOME-RELATED
mRNAs IN HUMAN AND MOUSE KIDNEYS

Maciej Lech, Alejandro Avila-ferrufino, Veronika Skuginna,
Hans-joachim Anders. Department of Nephrology, University of Munich,
Germany

Introduction and Aims: The integrity of multicellular organisms depends
on their capacity to sense danger signals and to activate appropriate defense
mechanisms that prevent or minimize tissue damage. Different families of
danger recognition receptors recognize pathogen- or endogenous danger-
associated molecular patterns, i.e. the Toll-like receptors (TLR), the retinoic
acid-inducible gene (RIG)-like helicases (RLH), the nucleotide-binding
oligomerization domain (NOD)-like receptors (NLR) or inflammasome-
related NOD, leucine rich repeat and pyrin domain containing proteins
(NLRP). The cell type-, organ-, and species-specific expression of the
surface and endosomally located Toll-like receptors are well described
but little is known about the expression profiles of cytosolic pattern
recognition molecules in the kidney. We hypothesized similar species-
specific differences for the expression of RLHs, NLRs, and inflammasome-
related molecules.
Methods: We determined the mRNA expression levels of 15 cytosolic
pattern recognition molecules in kidneys and 10 other solid organs of
human and mice.
Results: Human organs revealed lower mRNA levels of most molecules
as in spleen but at least 2-fold higher were NLRP1-3, -12 in brain, LGP2,
RIG-I, NLRP10 in liver, NLRP10 in small intestine, LGP2, RIG-I, NAIP,
NLRP2, -3 in testis, and RIG-I, NLRP2, -10 in muscle. In mice most organs
also expressed lower mRNA levels compared to spleen. Only NALP6 in
liver, NAIP and NLRP6 in small intestine, LGP2, MEFV, NOD1, NLRP1,
-2, 6, -10, -12 in colon, and MDA5, RIG-I, NLRC4, NOD1, -2, NLRP1,
-2, 6, -10, -12 mRNA levels were higher in kidney. Resting human and
mouse monocytes and T cells expressed most molecules and produced IL-1β

and CCL5/RANTES upon activation. However, murine monocytes strongly
upregulated, whereas, human monocytes downregulated PRR expression
upon activation. These data suggest that the cell type-, organ-, and species-
specific expression and regulation need to be considered in the design and
interpretation of related studies.
Conclusions: Together, we identified significant differences in the mRNA
expression of cytosolic PRR in human and mouse kidneys and other solid
organs and in the PRR regulation in human and murine CD14+ monocytes.
These findings can help to generate novel hypotheses on the role of
single PRR in selected organ pathologies. Furthermore, the species-specific
expression of single molecules need to be considered in the interpretation of
either data and human studies need to verify the functional roles of single
molecules suggested by studies performed in rodents.

Sa281 HYPOXIC MICROENVIRONMENT INDUCES DENDRITIC
CELL MATURATION THROUGH MULTIDRUG RESISTANCE
PROTEIN TRANSPORTERS (MDR1 AND MRPs)

Nuria Lloberas 1, Linda Cassis 1, Ines Llaudo 1, Marcela Franquesa 1,
Juan Torras 1,2, Ines Rama 1,2, Josep M. Cruzado 1,2, Oriol Bestard 1,2,
Daniel Benitez 1, Josep M. Grinyo 2. 1Laboratory of Experimental
Nephrology, Department of Medicine, Spain; 2Nephrology Service,
Hospital Universitari de Bellvitge, L’Hospitalet de Llobregat, Barcelona,
Spain

Introduction and Aims: To evaluate whether ATP-binding cassette (ABC)
proteins: P-glycoprotein (Pgp, MDR1) and the multidrug resistance proteins
(MRPs: MRP1 and MRP2) are involved in DCs maturation stimulated with
hypoxia and whether the maturation state of Dc may also affect T cell
alloresponse.
Methods: Monocytes-derived Dcs were cultured in the presence of IL-
4/GM-CSF. The maturation of Monocyte-derived DC under hypoxemic
conditions was evaluated by assessing the expression of CD40, CD80,
CD83, CD86, CD54 by flow cytometry. The effect of ABC transporters on
DC maturation was evaluated by using specific inhibitors. The functional
capacity of Dcs depending on their maturation status to elicit T cell
alloresponse was studied in 6 days MLR between DCs and allo T cells.
Results: 1) Hypoxia induced DCs maturation. The up-regulation of mat-
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Abstract Sa281 – Table 1. Dendritic cell phenotype

MFI CD40 CD80 CD83 CD86 CD54

Control 83,2±9,7*a,b 15,9±4,7*a,c 41,5±6,7*a 399,3±88,9*ab 1052±126, 9*a,b
Control + MDR1i 20,9±4.17 7,5±2,2 32,3±17,3 188,4±56,9 265±87,9
Hypoxia 189,4±66,5*a,c 43,4±22,4*a,c 57,1±15,4 715,7±330,7*ac 1496,2±119,6*a,c
Hypoxia + MDR1i 44,9±13,9 3,7±1,5 43±36 153±54,2 163,2±18,8

*a p<0.05 C vs H; *b p<0.05 C vs C+PSC; *c p<0.05 H vs H + PSC.

uration markers in stimulated cells was strongly abrogated when ABC
inhibitors were added.
The expression of the markers for MRP inhibitors followed a similar pattern
than MDR1 inhibitor (PSC 833). 2) DCs in the presence of ABC inhibitors
induced significantly reduced alloresponses in MLR than DCs stimulated
without inhibitors.
Conclusions: Our study shows that ABC transporters play a key role in DC
maturation, which influences T-cell mediated alloresponses.

Sa282 INTRAVITAL MICROSCOPIC ANALYSIS REVEALED
INDOXYL SULFATE-INDUCED LEUKOCYTE
RECRUIEMENT VIA E-SELECTIN IN MICE AFTER
SUBTOTAL RENAL ABLATION

Shunsuke Ito 1, Mizuko Osaka 2, Yusuke Higuchi 1, Fuyuhiko Nishijima 1,
Hideto Ishii 2, Masayuki Yoshida 2. 1Biomedical Research Laboratories,
Kureha Corporation, Shinjuku-ku, Tokyo, Japan; 2Life Science and
Bioethics Research Center, Tokyo Medical and Dental University,
Bunkyo-ku, Tokyo, Japan

Introduction and Aims: Despite positive correlation between chronic
kidney disease (CKD) and atherosclerosis, a causative role of uremic toxins
in vascular inflammation has not been well characterized. Indoxyl sulfate
(IS) is one of the uremic toxins accumulated in CKD patients. However,
the effect of IS on inflammation had not been tested. We thus examined an
effect of IS on leukocyte-endothelial interaction in vivo and in vitro.
Methods: A pathophysiological role of IS in CKD was examined in 5/6
nephrectomized mice administrated with (Nx+IS) or without IS (Nx) for
10 days. Leukocyte adhesion to the femoral artery was observed by an
intravital microscopy. mRNA expression in aorta was evaluated by real-time
quantitative PCR. Adhesion of THP-1 cells to TNF-α-activated human um-
bilical vein endothelial cells (HUVEC) was quantified under physiological
flow conditions (1.0 dyne/cm2). Protein expression and phosphorylation
levels were determined by western blotting. NFκB activity was assessed by
luciferase reporter gene assay.
Results: Nx+IS mice showed a significant induction of leukocyte adhesion
to the femoral artery compared to Nx mice (Figure 1). This induction was
significantly blocked by E-selectin monoclonal antibody. mRNA Expression
of E-selectin and the NAD(P)H subunits (p47phox and p22phox) was
increased in Nx+IS mice. Next, the molecular mechanisms of IS-induced
leukocyte endothelial interaction were examined in vitro. Pretreatment of
HUVEC with IS (0.2mM to 2mM for 20h) dose dependently enhanced
THP-1 cells adhesion to TNF-α-activated HUVEC under physiological flow
condition. IS enhanced expression level of E-selectin, but not ICAM-1 or
VCAM-1 in TNF-α-activated HUVEC. IS enhanced phosphorylation of JNK
and p38MAPK but not ERK1/2. NFκB activity was also increased by IS.
SP600125, a JNK inhibitor, and BAY11-7082, an NFκB inhibitor, attenuated
IS-induced E-selectin expression and subsequent THP-1 cells adhesion but
not inhibitor of p38MAPK and ERK1/2. IS increased dihydroethidium-
associated oxidative stress in HUVEC, which is stabilized by apocynin, an
NAD(P)H oxidase inhibitor.

Conclusions: IS enhances leukocyte-endothelial interaction through up-
regulation of E-selectin. The underlying mechanisms seem to involve oxida-
tive stress-mediated JNK and NFκB dependent pathway. These observation
provide a novel role for IS in CKD-related vascular inflammation.

Sa283 CASPOFUNGIN RESETS THE DEPRESSED KILLING
ACTIVITY OF POLYMORPHONUCLEAR CELLS FROM
RENAL TRANSPLANT RECIPIENTS AGAINST CANDIDA
ALBICANS.

Franca Giacchino 1, Valeria Allizond 2 , Vivian Tullio 2, Daniela Scalas 2,
Janira Roana 2, Giuseppe Garneri 1, Giuliana Banche 2, Narcisa Mandras 2,
Chiara Merlino 2, Anna Maria Cuffini 2 . 1Nephrology and Dialysis Unit,
Civil Hospital, Ivrea, Turin, Italy; 2Department of Public Health and
Microbiology, University of Turin, Italy

Introduction and Aims: The optimal antifungal drug should combine good
in vitro activity with the capacity to act in concert with the immune
system in a way that potentiates the host’s defences. Since patients with
chronic renal failure are highly susceptible to fungal opportunistic infections
characterized by high morbidity and mortality, related to an impairment
of the phagocytic response, the present study was designed to evaluate
the potential effect of caspofungin on the functions of polymorphonuclear
cells (PMNs) harvested from both healthy volunteers and renal transplant
recipients against Candida albicans, often associated with serious fungal
infections in immunocompromised patients.
Methods: PMNs were separated from lithium heparinized venous blood
pooled from healthy donors (30) and renal transplant recipients (54), by
using Ficoll-Paque. The effects of caspofungin on either the phagocytosis of
radiolabelled C.albicans [3H-uracil (specific activity: 1.27 TBq/mmol; NEN
Products, Milan, Italy)] or the intracellular fungal killing by PMNs were
investigated by incubating yeasts and the phagocytes (yeast:PMN ratio was
1:1) at 37°C for various periods in the presence of drug MIC. Caspofungin-
free controls were also included. The % of phagocytosis at a given sampling
time was calculated: [(counts per minute in PMN pellet)/(counts per minute
in total fungal pellet)] × 100. The PMN killing values were expressed as the
survival index (SI), which was calculated by adding the number of surviving
yeasts at T0 to the number of survivors at Tx, and dividing by the number
of survivors at T0. According to this formula, if fungal killing was 100%
effective, the SI would be 1.
Results: In vitro, PMNs from renal transplant recipients showed a dimin-
ished phagocytic efficiency with reduced both phagocytosis and fungicidal
activity towards intracellular yeasts compared with that of PMNs from
healthy subjects.
The presence of caspofungin did not result in a significant increase in the
fungal uptake by PMNs from renal transplant recipients compared with
controls and with that observed in healthy subjects. Conversely, the addition
of caspofungin to PMNs from renal transplant recipients potentiated the
intracellular killing rate against C.albicans, achieving values quite similar
to those observed with PMNs from healthy subjects.
Conclusions: The findings of this study show that caspofungin, a new
echinocandin, is able to reset the depressed intracellular killing of poly-
morphonuclear cells and suggest that caspofungin possesses interesting
beneficial properties which make it suitable for the treatment of candidal
infections in patients with impaired components of the immune system,
highly susceptible to fungal infections.
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Sa284 BARDOXOLONE METHYL (BARD) AND OTHER AIMS
INHIBIT INFLAMMATORY SIGNALING IN CULTURED
MESANGIAL CELLS

Rong Ma 1, Ron Bumeister 2, Rhesa Stidham 2, Pritam Kambuj 2,
Marc Sprouse 2, Deborah Ferguson 2, Christian Wigley 2. 1UNT Health
Sciences Center, Ft. Worth, 2Reata Pharmaceuticals, Inc., Irving, TX, USA

Introduction and Aims: A major complication of type 2 diabetes is
the progressive decline in kidney function often leading to end-stage
renal disease. Various pro-inflammatory stimuli including hyperglycemia,
hypertension, chronic activation of the renin-angiotensin system (RAS),
and bacterial infections result in increased production of reactive oxygen
species (ROS) and elevated renal oxidative stress. In contrast, activation
of the Keap1-Nrf2 antioxidant/detoxification pathway decreases oxidative
stress and suppresses inflammation. BARD, the lead molecule from the
Antioxidant Inflammation Modulator (AIM) drug class, is among the most
potent inducers of Nrf2 activity and improves renal function in type 2
diabetics with chronic kidney disease (CKD). The objective of this study
was to investigate the effects of BARD and other AIMs on antioxidant
expression and inflammatory signaling in cultured mesangial cells.
Methods: To assess Keap1-Nrf2 activation, mesangial cell lines from
various species were treated with a range of BARD concentrations and the
mRNA levels of several Nrf2 target genes were measured using quantitative
RT-PCR. NF-κB signaling was induced in cultured mesangial cells by
treatment with TNFα or bovine serum albumin (BSA). The effects of BARD
on the NF-κB pathway were assessed by monitoring phosphorylation and
turnover of IκB by western blot. In addition, morphometric analysis was used
to assess the impact of BARD and other AIMs on angiotensin II-stimulated
mesangial cell contraction in vitro.
Results: We found that BARD induced expression of Nrf2 target genes in all
cell lines at concentrations as low as 10nM. NF-κB signaling in response to
treatment with TNFα or BSA was also suppressed by BARD. A trend toward
inhibition of mesangial cell contraction induced by angiotensin II was ob-
served in cultures treated with BARD at concentrations as low as 50nM. The
inhibitory effect reached statistical significance at 250 and 500nM BARD.
Similar results were obtained for two other AIMs, RTA 405 and dh404.
Conclusions: The results from this study demonstrate that BARD potently
induces Nrf2 activation and suppresses inflammatory signaling in mesangial
cells and support the evaluation of this molecule in renal indications
where RAS activation, oxidative stress, and inflammation contribute to the
pathology. A 12-month randomized, blinded, placebo-controlled Phase 2b/3
study in CKD patients is currently underway.

Sa285 BLOCKING CHEMOKINE RECEPTOR CCR2 WITH A
NOVEL SMALL SYNTHETIC ANTAGONIST PROTECTS
TYPE II DIABETIC MICE FROM GLOMERULOSCLEROSIS

Sufyan Sayyed 1, Onkar Kulkarni 1, Patrizio Mattei 2, Guido Hartmann 2,
Hans-Joachim Anders 1. 1Department of Nephrology, Medical Policlinic,
University of Munich, Bavaria, Germany; 2Pharma Research and Early
Development, Hoffmann-La Roche, Basel, Switzerland

Introduction and Aims: Recruitment of monocytes and macrophages in
different renal compartments is considered to be hallmark of diabetic
nephropathy development and progression. Monocyte and macrophage traf-
ficking is mediated through CCR2-MCP-1 interaction. MCP-1 antagonists
have been shown to improve the development and progression of diabetic
nephropathy in db/db mice by reducing glomerular macrophage recruitment
and activation. We therefore speculated that CCR2 receptor blockade might
be as efficient in preventing the progression of diabetic nephropathy as
defined by renal function, proteinuria and histopathlogy.
Methods: The CCR2 inhibitor (RO 5234444) was mixed with food (1g/kg
of food, customised food pallet, Sniff). Db/db mice uninephrectomised
at the early age of 6 weeks were divided in two groups (n =12) at the
age of 16 weeks. Each of the two groups received either normal food or
food mixed with CCR2 inhibitor from 4 to 6 months of age. Given a
food consumption of 5 g/day the expected dose was 50 mg/kg (animal wt.
50g). Blood monocytes were monitored every alternate week using FACS
after CCR2 inhibition. Urine samples were collected and blood glucose
levels were monitored every alternate week. Proteinuria was evaluated be
measuring the albumin and creatinine levels in collected urine samples.

GFR was calculated from FITC-labelled inulin clearance in mice. Animals
were sacrificed at the age of 24 weeks.
Results: The CCR2 antagonist RO5234444 is a potent CCR2 antagonist. It
prevents 125J-MCP-1 binding to its receptor with an IC50 of 24 nM against
the human and 128 nM against the mouse receptor in a radiolabel binding
assay. MCP-1 induced chemotaxis of human monocytes is inhibited with
an IC50 of 68nM. Feeding with CCR2 inhibitor mixed food for 8 weeks
showed significant improvement in glomerular sclerosis score (263±35 Vs
176±20) with a significant reduction in number of infiltrated macrophages
in uninephrectomised db/db mice. Urinary albumin to creatinine ratio
was significantly reduced (4.4±1.2 Vs 1.4±0.19) and an associated with
increased GRF (145±47 Vs 280±33) in mice fed with CCR2 inhibitor-
mixed food compared to mice fed with normal food. Blood monocyte levels
were significantly reduced without affecting the total neutrophil counts in
mice fed with CCR2 inhibitor mixed food.
Conclusions: CCR2 blockade protects from glomerulosclerosis, proteinuria,
and loss of GFR in type 2 diabetic mice by reducing glomerular macrophage
infiltration. CCR2 antagonism may represent a novel therapeutic option for
diabetic kidney disease.
Disclosure: This project was carried out in colaboration with Roche pharma,
Basel. The study molecule is discovery and patent of Roche pharma.

Sa286 LACK OF THE LONG PENTRAXIN PTX3 TRIGGERS
LUPUS NEPHRITIS IN C57B6-(FAS)LPR MICE

Christoph Römmele 1, Maciej Lech 1, Onkar Kulkarni 1, Cecilia Garlanda 2,
Alberto Mantovani 2, Hans-joachim Anders 1. 1Departement of Nephrology,
Medical Policlinic, University of Munich, Munich, Germany; 2Istituto
Clinico Humanitas, IRCCS, Rozzano, Italy

Introduction and Aims: Multiple genetic factors contribute to the clinical
variability of spontaneous systemic lupus erythematosus (SLE). Tissue
injury, inflammation and infection leads to release of danger-associated
molecular patterns which activate the innate immunity and lead in some
cases to autoimmunity. Also the mechanisms involved in the dead cells
debris clearance do participate in the development of autoimmune syn-
dromes. Long pentraxin-3 (PTX3) is an acute phase protein produced upon
infection and inflammation by the tissue cells as well as macrophages and
dendritic cells. Hence, we hypothesized PTX3 prevents SLE by enhancing
the apoptotic cell clearance.
Methods: We crossed ptx3 -/- C57BL/6 mice with autoimmune C57BL/6-
lpr/lpr mice with a minor SLE-like phenotype. The comparative phenotype
analysis was performed at the age of 6 months.
Results: Ptx3-deficient mice showed decreased uptake of apoptotic cells
in-vivo. Ptx3-deficient C57BL/6-lpr/lpr mice developed a progressive lym-
phoproliferative syndrome followed by autoimmune lung disease and more
severe lupus nephritis within 6 months of age as compared to the minor
abnormalities observed in C57BL/6-lpr/lpr mice. Spleen cell counts of
CD4-/CD8- ’autoreactive’ T cells were increased in ptx3-/- mice, but the
regulatory T cells counts remained unchanged. The number of the B cells
and plasma cells was not significantly changed in both phenotypes as were
plasma IgG. However, we observed a minor increase in plasma rheumatoid
factor and anti-smith antibody levels.
Conclusions: Together, PTX3 protects from lupus nephritis, e.g. by promot-
ing the clearance of apoptotic cells. These data identify ptx3 as a potential,
novel lupus nephritis susceptibility gene in mice.

Sa287 INCREASED EXPRESSION OF COSTIMULATORY
MARKERS CD134 AND CD80 ON IL-17 PRODUCING T
CELLS IN PATIENTS WITH SYSTEMIC LUPUS
ERYTHEMATOSUS

Sebastian Dolff 1, Daniel Quandt 1, Benjamin Wilde 1,
Thorsten Feldkamp 1, Xin Cai 1, Fuan Hua 1, Christof Specker 2,
Andreas Kribben 1, Cees Kallenberg 3, Oliver Witzke 1. 1Department of
Nephrology, University Hospital Essen, Essen, Germany; 2Department of
Rheumatology and Clinical Immunology, Kliniken Essen Süd, Essen,
Germany; 3Department of Rheumatology and Clinical Immunology,
University Medical Center Groningen, Netherlands

Introduction and Aims: There is growing evidence that IL-17 producing
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T cells play an important role in the pathogenesis of systemic lupus
erythematosus (SLE). So far, the role of IL-17+ T-cells has been not
completely elucidated. Previous studies showed that increased percentages
of the costimulatory molecules CD80+ and CD134+ T-cell subsets are
associated with disease activity and renal involvement in SLE. The aim of
this study was to investigate the distribution and phenotypical characteristics
on IL-17 producing T-cells in SLE patients, in particular lupus nephritis.
Methods: 34 patients (3 male, 31 female, mean age 41±15 years) fulfilling
at least four of the American College of Rheumatology (ACR) revised
criteria for the diagnosis of SLE and 24 healthy controls were enrolled. T-
cells from the peripheral blood were analysed by FACS for their expression
levels of CD80, CD134 and CCR6. In vitro stimulated CD3+IL17+ cells
were also investigated for the expression of these costimulatory markers.
Finally, renal biopsies from SLE patients were evaluated for the expression
of CD134+ T-cells.
Results: Percentages of IL-17 expressing T-cells were significantly in-
creased in patients with active disease as compared to healthy controls
(1.46±0.58% vs. 0.93±0.30%, p=0.007). The percentage of IL-17 pro-
ducing T-cells was correlated with disease activity assessed by SLEDAI
(r=0.53, p=0.003). In patients, most of the IL-17 producing T-cells were
confined to the CCR6+ T-cell subset (80±13%). Expression of CD80 and
CD134 on the IL-17 producing T-cell subset was higher in SLE than in HC
(CD134: 71.78±14.51% vs. 51.45±16.58%, p=0.002; CD80: 25.5±14.99%
vs. 14.99±5.74%, p=0.02). Patients with lupus nephritis expressed higher
levels of CD134+ on CD3+IL-17+ cells as compared to HC (72.69±11.54%
vs. 51.45±16.58%, p=0.006). Furthermore renal biopsies of lupus nephritis
patients showed infiltrated CD134+ T cells.
Conclusions: Percentages IL-17 expressing T-cells correlate with disease
activity. Further, these cells show increased expression of costimulatory
markers such as CD134 and CD80. The presence of CD134+ T-cells in
renal biopsies of lupus nephritis patients suggest that these cells migrate to
the kidney and might contribute to inflammatory processes through IL-17
secretion.

Sa288 TLR4 SIGNALLING IS INVOLVED IN IGA-STIMULATED
MESANGIAL CELL ACTIVATION

Hyeon Joo Jeong 1, Dahye Lee 1, Yu Seon Kim 2, Beom Jin Lim 1.
1Pathology, Yonsei University College of Medicine, Seoul, Korea; 2Surgery,
Yonsei University College of Medicine, Seoul, Korea

Introduction and Aims: Deposition of polymeric IgA1 in kidney
mesangium is the hallmark of IgA nephropathy. However, the molecu-
lar mechanisms of IgA-mediated mesangial responses and the initiation of
inflammatory injury remain still poorly understood. Renal TLR4 expression
is involved in patients with IgA nephropathy. However, it is not known
whether TLR4 pathway is involved in mesangial activation.
Methods: Mouse mesangial cells were stimulated with LPS (1ug/ml) or
IgA (20ug/ml). TLR4 expression was measured by real time RT-PCR and
western blotting. Intracellular responses to LPS or IgA were assessed by
Western blotting for ERK1/2, JNK, p38 MAP kinases (MAPKs), and Iκ-Bα.
The secretions of MCP-1 and fibronectin were assessed by ELISA. The
effects were tested using small interfering RNA (siRNA) of TLR4 (25nM).
Results: LPS and IgA upregulated the level of TLR4 mRNA and protein
levels in cultured mouse mesangial cells at 24hr. LPS induced rapid
phosphorylation of MAPKs (ERK1/2, JNK, p38) and degradation of Iκ-
Bα. IgA also induced rapid phosphorylation of MAP kinases but Iκ-Bα

degradation was not observed. LPS and IgA induced secretion of MCP-
1 at 6hr. Fibronectin production was observed in LPS-treated but not
in IgA-treated mesangial cells. LPS- or IgA-induced mesangial cellular
TLR4 amounts, MAPKs activation and MCP-1 secretion were inhibited by
transfection of TLR4 siRNA.
Conclusions: These results indicate that activation of MAPKs and secretion
of MCP-1 by IgA are mediated, at least in part, by TLR4 in mesangial
cells. TLR4 seems to be involved in mesangial cell injury by induction of
pro-inflammatory cytokines in IgA nephropathy.

Sa289 ENHANCEMENT OF HYDROXYL RADICAL GENERATION
BY URIC ACID IN THE ABSENCE OF IRON: AN
IMPLICATION OF THE CAUSE OF GOUTY KIDNEY

Kazumasa Aoyagi 1, Aki Hirayama 1, Ken Fujimori 1, Kouichi Katayama 1,
Syuichi Kikuchi 2, Shoji Ohba 2. 1Internal Medicine, Center for Integrative
Medicine, Tsukuba University of Technology, Tsukuba, Ibaraki, Japan;
2Internal Medicine, Ohba Renal Clinic, Mito, Ibaraki, Japan

Introduction and Aims: Hyperuricemia is well known as a risk factor of
chronic renal disease as well as atherosclerosis. Increase of oxidative stress
has been known as an important risk factor for tissue injury. However, uric
acid has been considered to be a scavenger of hydroxyl radical that causes
tissue damage. It is not clear that increase of uric acid act as antioxidant or
primary cause of atherosclerosis. The hint to dissolve this contradiction is
that the most of the experiments showing that uric acid is a scavenger were
carried out using hydrogen peroxide and iron to generate hydroxyl radicals
(Fenton reaction). In this case, hydroxyl radical scavenging activity of uric
acid may depend on the chelating activity of iron. Therefore, we investigated
scavenging activity of uric acid for the hydroxyl radical generated without
iron using reactive flow-injection electron spin resonance (FI-ESR).
Methods: We generated hydroxyl radicals by exposing UV light to hydrogen
peroxide solution. Uric acid was used after treating by Biorad Chelex-100 to
remove trace iron that may be involved. Hydroxyl radicals were measured
by FI-ESR using DMPO as a spin trap agent. FI-ESR is consisted of 3 inert
HPLC pumps to send the test substance (100 micro L sample was carried
by 0.4 ml water/min), DMPO (final at 1mM, 0.4 ml/min), and hydrogen
peroxide (final at 43mM, 0.4ml/min) into the capillary cell in the ESR
detection cavity, and the unit to exposing UV light to the cell. The formed
DMPO-OH adduct was detected by ESR at the constant radio-wave length
for DMPO-OH adduct. The advantages of FI-ESR are accurate and high
sensitivity. Effect of uric acid on hydroxyl radical by Fenton reaction also
investigated.
Results: Uric acid decreased ESR DMPO-OH adduct signal intensity
when Fenton reaction was used. However, when UV light was used, ESR
DMPO-OH adduct signal intensity markedly increased by uric acid (0.06-
0.2mM).Uric acid after removing iron also increased it at the same extent of
without the treatment. This data showed that contamination of iron in uric
acid is not the cause of the increase. These results suggest that uric acid
acts as an enhancer of hydroxyl radical generation when hydroxyl radical is
generated without iron.
Conclusions: Uric acid enhanced the hydroxyl radical when it is generated
by photolysis of hydrogen peroxide. Uric acid may act as both oxidant and
antioxidant. This phenomenon may explain a part of the cause of gouty
kidney.

Sa290 INCREASED PR3 EXPRESSION ON PERIPHERAL
MYELOMONOCYTIC AND ENDOTHELIAL CELLS IN
WEGENER’S GRANULOMATOSIS

Susann Patschan, Daniel Patschan, Elvira Henze, Johannes Wessels,
Gerhard Anton Müller. Universitätsklinikum Göttingen

Introduction and Aims: Wegener’s Granulomatosis (WG) is characterized
by microvascular endothelial damage and by alterations of the endothe-
lial progenitor cell (EPC) system. Interactions between anti-Proteinase 3
antibodies and their respective antigens (PR3) on neutrophils are pathogenet-
ically relevant in WG. Aim of this study was to analyze the regenerative
activity of the endothelial system as well as of the PR3 expression patterns
on circulating myelomonocytic and endothelial cells in WG.
Methods: Blood samples from WG patients were analyzed for total and for
Flk-1+ myolomonocytic cells (cytometric analysis). Healthy donors served
as controls. In order to evaluate the proliferative activity of endothelial
system, a colony forming unit assay (CFU) was performed. Total peripheral
EPC were quantified by cytometric analysis (CD133+/Flk-1+ cells). Serum
levels of angiopoietin 1 were measured by ELISA technique. Finally PR3
expression was quantified by FACS analysis.
Results: A total of 21 healthy donors (12 femalen, 9 male [40.3±9.2 years])
and 21 WG patients (8 female, 13 male [55.2±15.4 years]) were included
into the study. Total peripheral EPCs were lower in WG patients. They
also displayed lower proliferate activity of EPCs (22.7±25.6 CFU-ECs vs.
45.9±31.3 CFU-ECs, p=0.01). Mean serum angiopoietin 1 was reduced
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in WG. In addition PR3 expression was significantly higher in the total
as well as in the Flk-1+ (sub)population of myelomonocytic cells in WG
(10.4±14.4% vs. 0.3±0.4%, p=0.02 bzw. 0.3±0.3% vs. 0.1±0.1%, p=0,04).
Conclusions: In addition to reduced EPC regeneration, patients with WG
show significantly increased expression of PR3 in the total and in the
Flk-1+ myelomonocytic cell population. These data imply, that PR3 could
be involved in the pathogenesis of microvascular endothelial cell alterations
in patients with WG.

Sa291 RENAL FIBROSIS CAN BE REVERSED BY HEME
OXIGENASE-1 OVEREXPRESSION

Matheus Correa-Costa 1, Patricia Semedo 1, Ana Paula Fernandes
Silva Monteiro 1, Rafael Luiz Pereira 1, Marcos Antonio Cenedeze 1,
Alexandre de Castro Keller 1, Ana Carolina Guimarães Faleiros 2, Marlene
Antonia Reis 2, Alvaro Pacheco-Silva 1,3, Niels Olsen Saraiva Camara 1,4.
1Nephrology Division, Federal University of Sao Paulo, Sao Paulo, Brazil;
2Pathology, Federal University of Triangulo Mineiro, Uberaba, Minas
Gerais, Brazil; 3Instituto Israelita de Ensino e Pesquisa, Albert Eistein
Hospital, Sao Paulo, Brazil; 4Immunology, University of Sao Paulo, Brazil

Introduction and Aims: The tubulo-interstitial disease is one of the most
common histopathological feature in progressive renal disease and is
strongly correlated to inflammation of this compartment. It can leads to
fibrosis, a hallmark of chronic kidney illness with loss of the kidney
and consequent need for dialysis treatment and transplantation. Heme
oxygenase-1 (HO-1) is an inducible enzyme that catalyzes the firts and
rate-limiting step in the oxidative degradation of free heme into free iron,
carbon monoxide and biliverdin (which is rapidly converted into bilirubin).
All of this byproducts have important antiapoptotic, anti-inflammatory,
antioxidant and immunomodulatory properties. This study evaluated the
ability of HO-1 upregulation in reversing renal fibrosis.
Methods: Sprague-Dawley male rats were subjected to unilateral ureteral
obstruction (UUO). Animals were divided into two groups: 1) animals
subjected to UUO and sacrificed after 14 days and 2) animals subjected to
UUO and treated with 10mg/kg of hemin (HO-1 inductor) on days 6 and 7
after UUO and sacrificed at 14 days. We evaluated renal function, Picrosirus
staining was done for fibrosis quantification, as well as immunoblotting
for HO-1 and ELISA for TGF-β. Also, RT-PCR was performed for HO-1,
MCP-1, IL-1β, IL-6, TNF-α, type I and III collagens (COL-I and COL-III),
PAI-1 and fibronectin. Finally, Immunohistochemistry (IHC) was performed
for FSP-1 and type I Collagen.
Results: The group that only underwent surgery showed higher levels of
proteinuria, albuminuria and renal fibrosis compared to hemin-treated UUO
animals, (p<0.05). Gene and protein expressions of HO-1 in hemin-treated
group were significantly higher than untreated (p<0.05). Furthermore the
mRNA expression of pro-inflammatory and pro-fibrotic molecules were
significantly higher in non-treated UUO animals (p<0.05). Interestingly,
hemin was able to reduce the expression of both pro-inflammatory and
pro-fibrotic molecules (p<0.005), even when the treatment was done when
fibrosis was already established. TGF-β active protein form expression was
also higher on untreated groups and significantly decreased thereafter in
hemin-treated animals (p<0.05). Also, COL-I and FPS-1 protein deposition
assessed by IHC were significantly lower on Hemin-treated group.
Conclusions: The cytoprotective effect of HO-1 induction could reverse
the damage caused by tubulo-interstitial disease, which is evident in better
renal function outcome, less fibrosis deposition and lower expression of pro-
inflammatory and pro-fibrotic molecules. FAPESP, INCT Complex fluids
and CNPq.

Sa292 CHARACTERIZATION OF THE TNF-INDUCED
GLOMERULAR INFLAMMOSOME

Anela Taubitz, Martin Schwarz, Nuru Eltrich, Volker Vielhauer.
Nephrologisches Zentrum, Medizinische Poliklinik,
Ludwig-Maximilians-University, Munich, Germany

Introduction and Aims: TNF is an important mediator of renal inflam-
mation. In tubulointerstitial disease, TNF is rapidly produced by resident
dendritic cells to initiate local immune responses. In glomerular disease, the
TNF-induced inflammatory response is less well characterized.

Methods: To investigate TNF-mediated effects in the glomerulus we
isolated glomeruli from wild-type (WT) and TNF receptor (Tnfr) 1 and
2 double-deficient mice without TNF signaling capacity. Gomeruli were
challenged with murine TNF for 12 hours in vitro, and subsequently global
glomerular gene expression levels were determined on Affymetrix Mouse
Genome 430 2.0 gene chips.
Results: In TNF-stimulated WT glomeruli we found 290 differentially
expressed genes, with 219 up-, and 71 down-regulated genes compared to
Tnfr1,2-/- glomeruli. Functional groups of TNF-regulated genes included
chemokines, cell adhesion proteins, cytokines, innate immune effectors,
antigen presentation proteins, NF-κB factors and regulators, apoptosis me-
diators, cell cycle and proliferation regulators, cytoskeletal proteins, matrix
metalloproteases, signaling molecules, and transcription factors. The proin-
flammatory chemokine Ccl2 was the most prominently regulated gene
in TNF-stimulated WT glomeruli, with a 50-fold induction compared to
Tnfr1,2-/- glomeruli. DAVID analysis identified 136 significantly enriched
gene ontology (GO) categories in WT compared to Tnfr1,2-/- glomeruli.
Many of the enriched GO terms were highly immune related, including
chemokine activity, chemokine receptor binding, antigen presentation, com-
plement activation, cytokine biosynthesis, and regulation of inflammatory
response. Moreover, DAVID found 8 distinct biological pathways enriched
in WT glomeruli, including cytokine-cytokine receptor interaction, toll-
like receptor signaling, cell adhesion molecules, complement pathway, and
apoptosis. The microarray data were confirmed by qRT-PCR analysis of
selected chemokines and adhesion molecules expressed in TNF-stimulated
glomeruli and primary mesangial cells.
In normal mouse glomeruli both Tnfrs were expressed on mRNA and protein
level. To determine their relative contribution to TNF-induced glomerular
inflammation, we performed expression analyses on TNF-stimulated Tnfr1-
and Tnfr2-deficient glomeruli. In Tnfr1-/- glomeruli 219 differentially
expressed genes and 77 over-represented GO categories were identified
compared to WT, being less but mostly identical to Tnfr1,2-/- glomeruli.
In contrast, we found only 5 genes that were differentially expressed in
Tnfr2-/- glomeruli. The predominant role of Tnfr1 in mediating glomerular
inflammation was also suggested by compartment-specific flow cytometry
of glomeruli isolated from WT and Tnfr-deficient mice 8 hours after i.p.
injection of TNF. Glomerular leukocyte infiltration was markedly reduced
in Tnfr1-/- and Tnfr1,2-/- mice, with Tnfr2-deficiency only affecting
accumulation of mononuclear phagocytes.
Conclusions: These data demonstrate a prominent role of Tnfr1 in mediating
TNF-induced inflammatory responses in the glomerulus. Only few Tnfr2-
specific effects were identified, but in the presence of Tnfr1, Tnfr2 may
amplify Tnfr1-mediated effects.

Sa293 AUTOANTIBODIES AGAINST C1Q, DOUBLE-STRANDED
DNA AND NUCLEOSOME IN SERA OF PATIENTS WITH
LUPUS NEPHRITIS AND PRIMARY
GLOMERULONEPHRITIDES

Zofia Niemir, Katarzyna Smykal-Jankowiak,
Magdalena Polcyn-Adamczak, Aleksandra Rochowiak. Department of
Nephrology, Transplantology and Internal Diseases, University of Medical
Sciences, Poznan, Poland

Introduction and Aims: It is known that kidney involvement contributes
to increased morbidity and mortality of patients with systemic lupus ery-
thematosus (SLE). Hence, the recent results indicating that the appearance
of circulating antibodies against C1q (anti-C1q Abs) and nucleosome (anti-
nucleosome Abs) can be a sign of lupus nephritis (LN) turned out to be of
great interest. However, these antibodies have also been detected in other
diseases, among them in primary glomerulonephritides (PGN).
The aim of our study was to compare the frequency of detection and the
mean levels of anti-C1q, anti-nucleosome and anti-double-stranded DNA
Abs (anti-dsDNA Abs) in sera of patients with biopsy-proven PGN and LN
in relation to the clinical activity and immunological activity of the latter
disease.
Methods: Forty-nine patients with LN, among them 35 with active LN
(aLN) and 14 with inactive LN (inLN), 99 patients with different morpho-
logical forms of PGN (72 with mesangial proliferative GN – MesPGN,
5-membranoproliferative GN – MPGN, 16 with membranous GN – MGN, 6
–with focal segmental glomerulosclerosis – FSGS) and 66 healthy controls
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(C) were included into the study. Standardized enzyme-linked immunosor-
bent assays were used to detect the examined Abs.
Results: Anti-C1q Abs were positive in 59% of patients with LN (p<0.0001
v. PGN and C), 24% of patients with PGN (p<0.01 v. C) and in 12%
of subjects from group C. The frequency of anti-C1q Abs detection was
significantly higher in aLN (74%) compared to inLN (21%; p<0.005). In
PGN, positive results were observed in 21% patients with MesPGN, 31%
with MGN, 50% with FSGS and in 20% of those with MPGN. The mean
level of anti-C1q Abs was significantly higher in patients with LN compared
to PGN (p<0.0001) and C (p<0.0001). The same was true for aLN and
inLN (p=0.0005). We detected anti-dsDNA Abs in 77% of patients with
LN, i.e., in 89% with aLN and in 50% with inLN (p<0.01). An only one
patient with PGN and none from C had positive anti-dsDNA Abs. The
mean level of anti-dsDNA Abs also differed statistically between LN and
PGN (p<0.0001), LN and C (p<0.0001), as well as between aLN and
inLN (p<0.0001). The frequency of anti-nucleosome Abs detection was
45% in LN, i.e.: 57% in aLN and 14% in inLN (p=0.01). Anti-nucleosome
Abs were not detected in PGN and C. The mean level was significantly
higher in LN than in PGN (p<0.0001) or C (p<0.0001), as well as in aLN
than inLN (p=0.0001). In aLN, a highly significant correlation between
anti-nucleosome and anti-dsDNA Abs was found (r=0.87; p<0.0001). In
addition, a lower one between anti-C1q and anti-dsDNA Abs could also be
stated (r=0.46; p<0.01).
Conclusions: Our results show that anti-nucleosome Abs are much more
specific for LN than anti-C1q or anti-dsDNA Abs. Levels of all examined
Abs are significantly higher in patients with LN, particularly in aLN.
However, none from examined Abs had 100% sensitivity for the diagnosis
of aLN. Thus, further studies are required to elucidate this matter.

Sa294 CD4+ T CELLS AND BASOPHILS REGULATE
DIFFERENTIATION OF MURINE MONOCYTES INTO
FIBROCYTES

Barbara Reich 1, Marianne Niedermeier 2, Manuel Rodriguez Gomez 1,
Andrea Denzel 1, Yvonne Talke 1, Maria Ostler 1, Nicole Goebel 1,
Matthias Mack 1. 1Department of Internal Medicine II, University Hospital
Regensburg, Bayern, Germany; 2Department of Internal Medicine D,
University Hospital Münster, Nordrhein-Westfalen, Germany

Introduction and Aims: Bone marrow-derived fibrocytes are type I collagen
producing cells which express the markers of hematopoietic (CD45, MHC
class II, CD34) and stromal cells (collagens I and III, and fibronectin).
We have shown previously that Gr1+ monocytes are the precursor cells
of fibrocytes in mice and that fibrocytes are involved in renal fibrosis.
Using antibodies that deplete CCR2+ Gr1+ monocytes or CD4+ T cells,
we now analyze development of fibrocytes and fibrosis in the model of
unilateral ureteral obstruction and further characterize conditions required
for generation of fibrocytes.
Methods: Unilateral ureteral obstruction (UUO) is a well-described model
of renal fibrosis in mice. After 1 week of UUO the kidneys were harvested
and tissues were analyzed for CD45, CD11b and collagen type I expression
by flow cytometry, RT-PCR and immunostaining.
Results: We demonstrate that the depletion of CCR2+ Gr1+ monocytes
using the antibody MC-21 could reduce monocyte infiltration after UUO.
Application of anti-CCR2 mAb during days 0-2 reduced the number of
infiltrating fibrocytes compared with controls. In contrast, depletion of
CCR2+ monocytes from days 4 to 6 was ineffective. In recent studies, we
showed that murine fibrocytes develop from the subpopulation of CD11b+

CD115+ Gr1+ monocytes under the control of CD4+ T cells and that
basophils induce a T helper type 2 phenotype in CD4+ T cells in vitro and
in vivo. We now show that the presence of non-activated CD4+ T cells
and basophils significantly enhance the differentiation of monocytes into
fibrocytes in vitro. Depletion of CD4+ T cells in vivo using a monoclonal
antibody against CD4 (GK1.5) resulted in a marked reduction of infiltrating
fibrocytes and fibrosis in UUO kidneys.
Conclusions: These observations confirm that development of fibrocytes is
regulated through the interaction with CD4+ T cells as well as basophils.
We suggest that the accumulation of fibrocytes in the UUO kidneys results
from the continuous recruitment and differentiation of CCR2+ monocytes.

Sa295 ACTIVATION OF AN EGF RECEPTOR-MAP KINASE
PATHWAY VIA TLR4 IS INVOLVED IN THE LPS-INDUCED
COX-2 EXPRESSION IN INNER MEDULLARY CELLS

Christoph Küper 1, Franz-Xaver Beck 1, Wolfgang Neuhofer 1,2.
1Physiologisches Institut, LMU München, Germany; 2Nephrologisches
Zentrum-Klinikum Innenstadt, LMU München, Germany

Introduction and Aims: Lipopolysaccharides (LPS), components of the
outer membrane of enterobacteria, are released during the bacterial infection
and act as endotoxin. By binding to the TLR4 receptor, LPS activates several
pro-inflammatory pathways in cells of the immune system, but also in various
tissue cells. An important mediator of inflammation is PGE2. The major
source of PGE2 in the kidney is the inducible cyclooxygenase 2 (COX-2).
We investigated the effect of LPS on the expression of COX-2 in renal
medullary cells, particularly with regard to the activation of a putative TLR4
receptor→EGF receptor→MAP kinase pathway.
Methods: IMCD3 cells were used as model system for renal medullary
collecting duct cells. In vivo, LPS was administered to wistar rats [5mg/kg
body weight] for 6 or 24 hours. Subequently, the animals were sacrificed and
the kidneys were dissected into cortex, outer and inner medulla. Expression
of COX-2 in cell extracts or tissues was measured by quantitative RT-PCR
and by immunoblotting. Activation of EGF receptor and the MAP kinases
p38 and ERK1/2 was analyzed using phospho-specific antibodies.
Results: Application of LPS induced a significantly increase in COX-2
expression, which could be further stimulated by simultaneous addition of
IFN-γ or TNF-α. Pharmacological inhibition of the TLR4 receptor, the
EGF receptor or the MAP kinases p38 and ERK1/2 diminished the LPS-
induced COX-2 expression. Accordingly, LPS activated the EGF receptor,
p38 and ERK1/2. Phosphorylation of this proteins was blunted by inhibition
of TLR4, suggesting that EGFR-MAPK activation depends on TLR4.
Furthermore, by using reporter assays, we tested the activation of various
transcriptional regulators by LPS. While AP-1, CREBP and SRF showed no
response, NF-κB was activated by LPS, which could be blocked by TLR4
inhibition. In addition, treatment of rats with LPS resulted in an increased
COX-2 expression in the renal inner medulla, demonstrating the relevance
of these results in vivo.
Conclusions: Taken together, these results indicate that binding of LPS to
the TLR4 receptor activates an EGFR-MAPK pathway, which is necessary
for full induction of COX-2 in renal medullary cells. Since we have
previously identified a similar signaling mechanism during hypertonicity-
induced COX-2 expression, the EGFR-MAPK axis may play a central
role for the regulation of medullary COX-2 expression not only under
physiological conditions, but also in response to bacterial infections.

Sa296 SERUM LIPID PROFILE AND LIPID LOADED CD14+
LEUKOCYTES IN PATIENTS WITH CHRONIC KIDNEY
DISEASE

Ivan Topchii, Valentina Galchinskaya, Polina Semenovykh. Nephrology
Department, Institute of Therapy Named after L. Malaya of AMS of
Ukraine, Kharkov, Ukraine

Introduction and Aims: Increasing data support the importance of chronic
kidney disease (CKD) as a predictor of cardiovascular disease risk. It is
widely recognized that atherosclerotic disease is the leading cause of death
in patients with CKD. Accelerated atherosclerosis in CKD is associated
with such risk factors as inflammation and dyslipidemia. In particular,
dyslipidemia is closely related to the number of lipid loaded leucocytes.
An increase of blood lipophagocyte quantity is considered an unfavorable
atherogenic sign. The aim of the present study was the investigation of
serum lipid parameters, number and antigen characteristics of lipid loaded
leukocytes in patients with CKD.
Methods: The investigation was done on freshly isolated peripheral blood-
derived leukocytes from 48 patients with CKD (33 subjects with early stages
of CKD and 15 patients with end stage renal disease) and 10 healthy subjects.
There were no significant differences in age and body weight between the
groups. Number and antigen characteristics of lipid loaded leukocytes were
investigated using histochemical and immunohistochemical methods.
Results: Lipid profile abnormalities were founded in 79% of CKD patients.
Low HDL cholesterol and high triglyceride concentrations were the main
dyslipidemic disturbance in those, who had early stages of the disease. The
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end stage renal disease was accompanied with more expressed changes of
lipid metabolism.
Significant graded increase of lipid loaded leukocyte number was observed
in patients with CKD – 35% increase when compared with control group.
Serum triglyceride level and lipid loaded leukocyte number were strongly
correlated (r=+0,76, p<0,01). In CKD patients, more than 70% of lipid
loaded leukocyte strongly express the CD14 antigen. The CD14 (monocyte
differentiation membrane antigen) acts as a receptor for lipopolysaccharides
and augments monocyte/macrophage inflammatory responses, it plays a
critical role in inflammation- and atherosclerosis- associated diseases. It was
found that CD14 expression was correlated to the lipid loaded leukocyte
number (r=+0,64, p<0,01). The lipid loaded macrophage foam cell is the
hallmark of the atherogenic lesion. The increase in number of these cells
could contribute to cardiovascular disease risk in patients with CKD.
Conclusions: Thus, abnormalities of lipid loaded CD14+ leukocytes may
be considered as a contributing factor for atherosclerosis in CKD. Determi-
nation of lipid loaded CD14+ leukocyte number in patients with CKD may
have important diagnostic implications.

Sa297 CR1 IS UPREGULATED ON BLOOD MONOCYTES FROM
PATIENTS WITH ACTIVE LUPUS NEPHRITIS

Aleksandra Rochowiak 1, Magdalena Frydrychowicz-Lebkowska 2,
Grzegorz Dworacki 2, Zofia Niemir 1. 1Department of Nephrology,
Transplantology and Internal Diseases, University of Medical Sciences,
Poznan, Poland; 2Department of Clinical Immunology, University of
Medical Sciences, Poznan, Poland

Introduction and Aims: CR1 (CD35), the receptor for C3b/C4b comple-
ment components located on erythrocytes (E-CR1), monocytes (M-CR1),
neutrophils (N-CR1) and B-lymphocytes (B-CR1), takes part in the removal
of immune complexes coated with C3b and C4b from the circulation. Al-
though many studies have shown reduced expression of CR1 on erythrocytes
and leukocytes from patients with systemic lupus erythematosus (SLE), until
now, the expression of CR1 has not been examined simultaneously on the
all blood cells.
The aim of our study was to compare the expression of CR1 on blood
cells from patients with biopsy-proven lupus nephritis (LN), primary
glomerulonephritides (PGN) and healthy controls (C).
Methods: The whole blood was obtained from 21 patients with LN, among
them 15 patients with clinically active LN (aLN) and 6 in the remission
phase, 40 patients with PGN and 28 C. The surface expression of CD35
was determined by flow cytometric analysis of whole blood samples with
back gating on M (CD14), N (CD15), B-lymphocytes (CD19), as well as
on E, back-gated on CD45 and CD14-negative populations. The data was
expressed as mean fluorescence intensity.
Results: The mean expression of CR1 on N, B-cells and E was comparable
in all examined groups. In contrast, a significantly increased expression
of M-CR1 was observed in LN-patients (especially in those with aLN) in
comparison to C (p<0.005) and PGN (p<0.05). Our studies revealed a
statistically significant correlation between the expression of M-CR1 and B-
CR1 (r=0.59; p<0.001), N-CR1 and B-CR1 (r=0.55; p<0.002), and N-CR1
and M-CR1 (r=0.51; p<0.005) in C. These correlations were even more
significant in PGN (r=0.61 for M-CR1 and B-CR1, p<0.0001; r=0.75 for
N-CR1 and B-CR1, p<00001; r=0.80 for N-CR1 and M-CR1, p<0.0001).
In the LN group we also observed significant correlation between the
expression of N-CR1 and B-CR1 (r=0.63; p<0.002), as well as between
N-CR1 and M-CR1 (r=0.64; p<0.002), whereas no correlation was obtained
between the expression of M-CR1 and B-CR1. However, an unexpected
significant correlation between the expression of E-CR1 and M-CR1 was
found in LN (r=0.48; p<0.03), which was more noticeable in aLN (r=0.70;
p<0.005).
Conclusions: Up-regulation of M-CR1 expression in LN, especially in
aLN, may be secondary to an immune complex overload or it points to
CR1 abnormalities in this subgroup of patients. The latter abnormalities can
prone to the development of SLE. Further studies are required to resolve
this issue.

Sa298 Th1/Th2 BALANCE AND the DEVELOPMENT OF RENAL
FIBROSIS

Tárcio Braga 1, Matheus Correa-Costa 1, Cláudia Silva-Cunha 1,
Francisco Rios 1, Ana Faleiros 3, Marlene Reis 3, Alvaro Pacheco-Silva 2,
Giselle Gonçalves 1, Niels Camara 1,2. 1Immunology, Universidade de São
Paulo – USP, São Paulo, SP, Brazil; 2Nefrology, Universidade Federal de
São Paulo – Unifesp, São Paulo, SP, Brazil; 3Patology, Universiudade
Federal do Triângulo Mineiro – UFTM, Uberaba, MG, Brazil

Introduction and Aims: The chronic renal failure is considered an epidemic
and has a great importance in the clinical context, being associated with
high ratio of mortality for cardiovascular and infectious complications.
Recent evidences showed a critical role of the macrophage and TCD4+ cell
in fibrosis, with the Th1/Th2 paradigm as a possible effectors mechanism.
We aimed to investigate the function of Th1/Th2 cytokines in the renal
development of renal fibrosis.
Methods: We used an experimental model of Unilateral Ureter Obstruction
(UUO) where the animals were subjected to the UUO and sacrificed at
seven and fourteen days after the surgery. Serum creatinine, blood urea,
proteinuria and albuminuria were measured in wild-type (C57Bl/6) and IL-
10, IL-12, IL-4, IFN-g knockout (KO) mice. Besides, TGF-β ELISA assay
and hydroxyproline quantification of kidneys tissues were done. TGF-b was
measured by qPCR. Fibrosis was quantified by Sirius red staining.
Results: UUO surgery increases macrophage and lymphocytes entrance in
obstructed kidneys as seen by flow cytometry. Although, proteinuria was
similar in Th1 and Th2-related cytokines KO mice, IL-12 and IFN-g KO
mice presented higher levels of TGF-β protein. TGF-β mRNA was six fold
increased in IL-12 KO mice, compared to IL-4 KO mice. These data were
corroborated by histological analyses and hydroxyproline quantification.
Conclusions: Th1 cytokines seems to protect against fibrosis as compared
to Th2 ones. This suggests future therapeutic strategies should be based on
the Th1 and Th2 balance.

Sa299 CHRONIC PROTEINURIC NEPHROPATHY INDUCED BY
IMMUNE-MEDIATED GLOMERULAR INJURY
ACCELERATES ATHEROSCLEROSIS IN APOE-DEFICIENT
MICE

Atsushi Shioi 1, Hirokazu Okazaki 2, Hidenori Koyama 2, Eiji Ishimura 3,
Yoshiki Nishizawa 2. 1Department of Cardiovascular Medicine, Osaka City
University Graduate School of Medicine, Osaka, Japan; 2Department of
Metabolism, Endocrinology and Molecular Medicine, Osaka City
University Graduate School of Medicine, Osaka, Japan; 3Department of
Nephrology, Osaka City University Graduate School of Medicine, Osaka,
Japan

Introduction and Aims: Chronic kidney disease (CKD) is associated with
accelerated atherosclerosis and patients in all stages of CKD are at high
risk for cardiovascular disease. However, the mechanism for accelerated
atherosclerosis in the course of CKD progression is incompletely understood.
In this study, we investigated the roles of persistent proteinuria in the
development of atherosclerosis in apoE-deficient mice with accelerated
nephrotoxic serum nephritis (NTN) which is a model of progressive chronic
renal injury with persistent proteinuria.
Methods: Six-week-old female apoE-deficient mice were preimmunized by
subcutaneous injection of 200 μg normal rabbit IgG in Freund’s complete
adjuvant. After 5 days, mice were injected with 100 μl nephrotoxic serum
(NTS) or normal rabbit serum (NRS) for two (low dose) or three (high dose)
consecutive days. Mice were sacrificed 6 weeks after NTS or NRS injection
and atherosclerotic plaque formation and chronic renal injury including
glomerulosclerosis and tubulointerstitial disease were evaluated.
Results: In mice injected with high dose of NTS, severe proteinuria de-
veloped and persisted throughout the course of the study. NTS-treated
mice showed various degrees of glomerulosclerosis associated with crescent
formation or glomerular obsolescence and interstitial fibrosis with inflam-
matory cell infiltration. Atherosclerotic plaque lesions in thoracic aorta were
significantly larger in NTS-treated mice than in NRS-treated mice and were
positively correlated with the degree of glomerulosclerosis. Aortic sinus
lesions of NTS-treated mice showed a significant increase in macrophage
infiltration and collagen content compared with those of NRS-treated mice.
Serum levels of total cholesterol and triglyceride were significantly higher
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in NTS-treated mice than in NRS-treated mice and positively correlated
with thoracic plaque lesion areas. To further clarify the roles of proteinuria
induced by NTN in progression of atherosclerosis, we utilized the same
NTN model induced with low dose NTS. Low dose of NTS developed less
severe glomerulosclerosis and tubulointertistial injury. However, thoracic
aortic plaque lesions were still significantly larger in NTS-treated mice than
in NRS-treated mice. Moreover, NTS-treated mice showed a significantly
increased urinary albumin excretion (u-Alb) compared with NRS-treated
mice and u-Alb was positively correlated with atherosclerotic plaque lesion
and interstitial macrophage infiltration. Finally, renal mRNA expression of
TNF-α and IL-6 was significantly increased in NTS-treated mice compared
with in NRS-treated mice, while there was no significant difference in
mRNA expression of these cytokines in spleen between these two groups.
Conclusions: These data suggest that chronic proteinuric nephropathy may
accelerate atherosclerosis probably due to renal interstitial inflammation.

Sa300 DIFFERENTIAL EFFECTS OF BORTEZOMIB IN
NEPHROTOXIC SERUM NEPHRITIS

Kathrin Eller, Julia M. Huber, Christian Irsara, Andrea Tagwerker,
Gert Mayer, Alexander R. Rosenkranz. Internal Medicine IV-Nephrology
and Hypertension, Innsbruck Medical University, Innsbruck, Austria

Introduction and Aims: Bortezomib, a selective and reversible inhibitor of
the proteasome, is successfully used in the treatment of multiple myeloma.
Since it inhibits not only the proliferation of tumour cells, but also plasma
cells and T cells, we evaluated the properties of Bortezomib in nephrotoxic
serum nephritis (NTS).
Methods: Mice were treated with either 0.5 or 1 mg/kg body weight
Bortezomib or vehicle twice a week and were subjected to the nephrotoxic
serum nephritis model. Treatment was started one day before injecting the
antiserum.
Results: First, dose evaluations of Bortezomib on immune cells and kidney
cells were performed. Only a dosage of 1mg/kg Bortezomib effectively
inhibited proteasomes of splenocytes, whereas half of the dose sufficiently
inhibited proteasomes of kidney cells. When mice were treated with 0.5
mg/kg (bw) Bortezomib twice a week, Bortezomib did not influence disease
indices. Doubling the dose significantly increased albuminuria on day
7, but decreased albuminuria 21 days after induction of NTS. Whereas
no histological differences were found on day 7, significantly decreased
PAS-positive deposits in glomeruli were detected in kidneys of Bortezomib-
treated mice 21 days after NTS induction. Interestingly, NGAL, an early
marker of tubular damage, was significantly increased in kidneys, serum
and urine of Bortezomib-treated mice on day 7. Twenty-one days after
induction of NTS, significantly decreased numbers of CD4+ and CD8+
T cells as well as macrophages infiltrated kidneys of Bortezomib-treated
mice. Furthermore, mouse anti-rabbit IgG were significantly diminished in
Bortezomib-treated mice.
Conclusions: Taken together, we found Bortezomib to have divergent
effects on the kidney in NTS. On the one hand it increases proteinuria
after a short time treatment interval, because of leading to tubular damage,
whereas long term treatment on the other hand protects mice by inhibiting
the B and T cell response.

Sa301 ALPRAZOLAM METABOLISM (A MARKER OF CYP3A4) IN
HEMODIALYSIS PATIENTS WITH PERSISTENT
INFLAMMATION

Hadi Molanaei 1, Peter Stenvinkel 1 , Abdul Rashid Qureshi 1, Juan
Jesus Carrero 1, Heimbürger Olof 1, Lindholm Bengt 1, Ulf Diczfalusy 2,
Ingegerd Odar-Cederlöf 3, Leif Bertilsson 3 . 1Divisions of Renal Medicine
and Baxter Novum, Dep. of Clinical Science, Intervention and Technology,
Karolinska Institutet, Stockholm, Sweden; 2Clinical Chemistry, Dep. of
Laboratory Medicine, Karolinska Institutet, Stockholm, Sweden; 3Clinical
Pharmacology, Dep. of Laboratory Medicine, Karolinska Institutet,
Stockholm, Sweden

Introduction and Aims: To investigate the impact of persistent inflamma-
tion in hemodialysis (HD) patients on the cytochrome P450 3A4 (CYP3A4)
activity using its substrate alprazolam as a marker-drug.
Methods: 26 HD patients (mean age: 64, range: 27-79 years, 19 males

and 7 females) were given 1 mg alprazolam orally in the evening of a
dialysis day. The concentrations of unconjugated and conjugated alprazolam
and its 4-hydroxy and α-hydroxy metabolites were measured by liquid
chromatography-mass spectrometry (LC-MS) at 10, 34 (start of HD) and
38 (end of HD) hours after alprazolam intake. High-sensitive (hs) CRP
(C-reactive protein) was measured weekly during 2 months before the study
and orosomucoid was measured at basal. CYP3A4 activity was estimated
as the ratio of unconjugated alprazolam/4-hydroxyalprazolam measured as
AUC during 10 to 34 hours. 4β-hyroxycholesterol an endogenous marker of
CYP3A4 was measured at basal.
Results: Plasma concentrations of unconjugated alprazolam and its metabo-
lites decreased gradually after drug intake and HD had no effect on its
removal. In contrast, the concentrations of conjugated alprazolam and its
metabolites increased during the 34 h after drug intake and the subse-
quent HD decreased the levels by almost 80%. The ratio of alprazolam/4-
hydroxy-alprazolam was correlated to the inflammation marker hsCRP (rs=
0.49, P=0.011). We were able to quantitate conjugated alprazolam in plasma
for the first time. There was no significant correlation between alprazolam
measured CYP3A4 activity and orosomucoid or 4β-hydroxy-cholesterol.
Conclusions: The correlation between CYP3A4 activity measured by
alprazolam and the median hsCRP over time indicates that inflammation
may down-regulate CYP3A4 activity. If confirmed, this could have major
implications for drug dosing in persistently inflamed patients.

Sa302 IN VITRO INVESTIGATION OF THE POTENTIAL BENEFIT
OF PROTEASOME INHIBITORS TO TREAT PATIENTS WITH
NEPHROTIC SYNDROME

R. Camilla 1, V. Daprà 1, E. Loiacono 1, A. Amore 1, L. Peruzzi 1,
M.G. Porcellini 1, B. Gianoglio 1 , P.A. Tovo 2, R. Coppo 1. 1Nephrology,
Dialysis, Transplantation, Regina Margherita Hospital, Turin, Italy;
2Pediatrics, Uni of Turin, Turin, Italy

Introduction and Aims: We previously showed that protease inhibitor
antiretroviral drugs are provided with a proteasome inhibitor activity
(AIDS 2002; 16:693-700), and can be beneficial in some immune-mediated
diseases.The ubiquitin-proteasome pathway plays a central role in processing
the nuclear factor κB (NF-κB) inhibiting protein (IκB) which allows the
nuclear translocation of the NF-κB active subunits p50 and p65. The T-cell
transcriptome analysis in patients with idiopathic nephrotic syndrome (NS)
has demonstrated an activation of NF-κB in circulating mononuclear cells
(PBMC) during relapses.
Aim of this study was to test in purified PBMC from 12 children or
young adults with idiopathic NS and from10 healthy subjects the effect of
proteasome inhibitors (saquinavir and ritonavir) on NF-κB active subunits
nuclear translocation, detected by western blotting.
Methods: 10 millions of PBMC/well were cultured in graded concentrations
of Ritonavir and Saquinavir up to the effective serum concentration attained
in clinical practice for usual indications (10 to 40 μMol). Chemicals
considered standard proteasome inhibitors Lactacystin 10 μMol and MG132
10 μMol, were used for comparison. After 24 h incubation, conditioned
and non conditioned PBMC were challenged for 15 minutes with Phorbole
Myristate Acetate (PMA) 1 ng/ml and Calcium Ionophore 50 ng/ml. Nuclear
extracts were obtained and NF-κB p50 and p65 were tested by western blot.
Results: In healthy controls Ritonavir and Saquinavir induced a dose-
dependent effect (peaking at 20-40 uMol for both drugs) on blunting
the nuclear translocation of p50 and p65 triggered by PMA/Ca-ionophore
similarly to Lactacystin/MG132. In patients with NS, NF-κB subunits were

Effect of protease inhibitors on p50/p65 NFκB nuclear translocation

NF-κB p50 NF-κB p65

Healthy controls Basal conditions 1 1
PMA/Ca-ionophore 1.4 1.5
Saquinavir 10-20-40 μmol 1.1/0.8/1.0 1.3/0.8/0.9
Ritonavir 10-20-40 μmol 1.2/1.2/1.1 0.8/1/0.8
Lactacystin 1 1.2

Patients Basal conditions 1 1.1
PMA/Ca-ion 1.1 1.5
Saquinavir 10-20-40 μmol 0.06/0.06/0.05 0.8/0.5/0.03
Ritonavir 10-20-40 μmol 0.04/0.06/0.05 0.8/0.75/0.8
Lactacystin 1 1.1
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significantly more expressed in basal conditions than in healthy controls,
and the blunting effect of both Ritonavir and Saquinavir after PMA/Ca-
ionophore stimulation was more profound. (In Table I the effects are
reported as arbitrary units as ratio to values in PBMC in basal conditions).
Conclusions: In conclusion, we demonstrated that protease inhibitor drugs
can inhibit in cultured lymphomonocytes the activation of NF-κB, in
agreement with the expected effect on proteasome inhibition. This effect
was even higher in cells from patients with NS, a clinical condition with
activation of NF-κB pathway in phases of clinical activity.

Sa303 INVESTIGATING IMMUNOREACTIVITY TO LAMP-2 IN
ANCA ASSOCIATED VASCULITIS

Donatella Bilucaglia 2, Charles D. Pusey 1, Alan D. Salama 1. 1Renal Unit,
Hammersmith Hospital, Imperial College, London, United Kingdom;
2Unità di Nefrologia Dialisi e Trapianto Renale, Ospedale San Giovanni
Battista, Torino, Italy

Introduction and Aims: Reactivity to lysosomal associated membrane
protein 2 (LAMP-2) has been reported in the majority of ANCA patients
with focal necrotising GN, potentially representing a novel ANCA target. In
addition, homology has been found between LAMP-2 and bacterial fimbrial
protein, FimH, which may explain the aetiology of ANCA associated
vasculitis (AAV), through a process of immunological molecular mimicry.
The aim of this work was to confirm and extend these observations by
investigating reactivity to LAMP-2 in a large cohort of British patients with
AAV, including early limited, or generalised disease with or without renal
involvement.
Methods: 117 sera and plasma exchange samples from 106 patients were
tested for anti-LAMP-2 reactivity by ELISA, including samples taken during
active or relapsing disease (59) and disease remission (58). Patients had a
diagnosis of Wegener’s granulomatosis (68), Microscopic polyangiitis (34)
and Churg Strauss syndrome (4).
Control samples from healthy controls (HC) and from pts with sepsis
(SC) were used. All samples were tested by ELISA, established using
synthetic immunodominant LAMP-2 peptides. To investigate whether pts
had significant frequencies of LAMP2 specific B cells, we stimulated
memory B cells non-specifically and tested their ability to produce anti-
LAMP-2 peptide antibodies.
Results: We established the positive threshold from the mean and 2 SD
of the control samples. For peptide 1, only 25% of acute samples and
14% of remission samples tested positive while 8% of HC and 6% of SC
were positive. For peptide 2, 26% acute, 17% remission and 8% HC were
positive. 32 out of 106 patients (30%) were found to react to at least one
peptide in the ELISA assay and 15 (14%) reacted with both peptides. Most
of the pts reactive to the peptides had renal involvement (72%), but had a
lower rate of dialysis dependency compared to those pts without reactivity.
No statistically significant correlation between reactivity to the peptides
and disease features including kidney, ENT or lung involvement, or disease
relapse rate was found. A high frequency of pulmonary haemorrhage in pts
who were ELISA positive was found, but was not significant (OR 2.2, CI
95% 0.91-5.7).
5 of the 15 subjects reactive to both peptides had a microbiologically
confirmed infection with Fim-H expressing bacteria at presentation. All the
SC pts tested failed to respond to either peptide, suggesting that exposure
to the Fim-H positive pathogens induces cross-reactive antibodies only in
some cases. The frequencies of B cell recall responses in pts to either
peptide were not significantly different to that found in HC.
Conclusions: We have demonstrated that anti-LAMP-2 reactivity is found
in only a proportion of ANCA vasculitis pts, partially confirming Kain et
al’s results, although we have included a diverse set of ANCA vasculitis
pts with differening clincal presentations. Memory B cell responses did not
confirm that the anti-LAMP-2 negative pts had prior exposure to LAMP-2.
Further analyses on larger cohorts of subjects are needed, to clarify the role
of these autoantibodies.

Sa304 REGULATORY NETWORKS AT WORK IN IGA
NEPHROPATHY ELUCIDATED THROUGH CONTEXTUAL
MODELING OF CCL5 TRANSCRIPTION

Dilip Kumar 1, Anton Moll 2, Bernard Banas 3, Matthias Kretzler 4,
Thomas Werner 5, Hermann-Josef Gröne 6, Clemens Cohen 2,
Peter Nelson 1. 1Medizinische Poliklinik, Ludwig-Maximilians-University,
Munich, Germany; 2Nephrology Clinic and Institute of Physiology,
University of Zurich, Switzerland; 3Klinik und Poliklinik für Innere Medizin
I, University of Regensburg, Germany; 4Department of Medicine, Division
of Nephrology, University of Michigan, Ann Arbor, MI, USA; 5Genomatix
GmbH, Munich, Germany; 6Cellular and Molecular Pathology, DKFZ,
Heidelberg, Germany

Introduction and Aims: The prediction and analysis of the regulatory
networks underlying gene expression is a major challenge for systems
biology and nephrology. Networks of promoters controlled by common
transcriptional mechanisms help orchestrate normal tissue homeostasis, as
well as the response of cells to external stimuli. Convergent evolution
can lead to a core organization of conserved transcription factor binding
sites within gene promoters whose products need to be co-expressed
within the same biologic context. The goal of this study was to identifiy
regulatory pathways underlying IgA nephropathy using combined molecular
– bioinformatics methodologies.
Methods: Molecular characterization of the contextual transcription of the
chemokine CCL5 was used to help elucidate regulatory networks linked
to the development of IgA nephropathy. CCL5 is associated with disease
progression. It is induced by mesangial cells in response to TNF-alpha
and IFN-gamma stimulation. Molecular analysis, promoter modeling and
transcriptomic profiling of IgA patients where used to identify a regulatory
network linked to IgA nephropathy.
Results: JNK, IRF and NF-kappaB regulatory pathways were found to
independently converge on the CCL5 promoter in glomerular mesangial
cells and control transcription through p50/p65, IRF-1 and JunD/Fra1/CREB
binding to their cognate sites. A model based on the spatial orientation of
functional binding elements was then used to search for similar hierarchical
features in a human promoter database. The results were compared with
transcriptomic data from microdissected glomerular renal biopsies taken
from patients with IgA nephropathy. Four overlapping genes were identified,
and of these, RIG I and IL-32 were subsequently shown to be co-regulated
with CCL5 in mesangial cells in response to TNF-alpha/IFN-gamma by a
common set of pathways.
Conclusions: This study shows that it is feasible to use experimentally
generated data on the analysis of a single promoter (CCL5) in a defined
tissue context to identify a network of co-regulated genes using bioinfor-
matics approaches independent of a priori knowledge about their biological
connection. These results further demonstrate that JNK/Jun D pathways
play a crucial role in the control of the inflammatory milue of resident
tissue mesangial cells and provides information about common regulatory
pathways and molecular targets.

Sa305 ANGIOGENESIS IN PUROMYCINE AMINONUCLEOSIDE
NEPHROSIS

Ismail Seçkin 1, Mümin Uzunalan 1, Meltem Pekpak 2, Sibel Köktürk 3,
Bülent Uruluer 1, Hüseyin Sönmez 4, Zeynep Öztürk 4.
1Biology-Histology-Embryology, Istanbul University, Cerrahpasa Medical
Faculty, Istanbul, Turkey; 2Nephrology/Internal Medicine, Istanbul
University, Cerrahpasa Medical Faculty, Istanbul, Turkey; 3Laboratory,
Kocaeli University, Izmit, Turkey; 4Biochemistry, Istanbul University,
Cerrahpasa Medical Faculty, Istanbul, Turkey

Introduction and Aims: Recently Sluimer et al [ISSN0735-1097/08]
showed intraplaque angiogenesis in human carotid atherosclerotic plaques.
Angiogenesis in this case is a typical feature of hypoxic tissue and a key event
in the growth of different tumors and in inflamed tissues. One of the angio-
genetic factors is Platelet derived endothelial growth factor (PDECGF). For
endothelial cells PDECGF is a chemotactic factor with angiogenic proper-
ties. The major source are inflammatory cells and macrophages. In our study
we show for the first time PDECGF immunstaining and ultrastructurally
steps of angiogenesis in the area of infiltrating macrophages in advanced
proteinuric and glomerulosclerotic puromycine nephrosis in Wistar rats.
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Methods: Male Wistar Albino rats were divided into four groups (6 rats
in each group). Except to control each rat in every group received every
day 1.67 mg/kg/body weight subcutaneously puromycine aminonucleoside
(PAN). The chronic group received in total seven injections within 12
weeks. Immunhistochemistry for PDECGF and electronmicroscopy were
done. Proteinuria (24 hours), urea, creatinine, serum albumin, creatinine
clearance were measured.

Proteinuria, Serum Albumin, Creatinine -Clearance, Weight

Groups n=4x6 Time Proteinuria Serum Albumin Creatinin-Cl. Weight
mg/24 hours g/dl ml/min g

Control n=6 At start 3,12±2,4 105±13,78
At end 4,87±3 3,23±0,10 0,55±0,80 140±15,49

Before proteinuria At start 4,59±3,7 100±15,80
>5th inj. 5,57±2 3,02±0,15 0,49±0,80

Acute Nephrosis At start 5,04±2 101± 0,80
>9th inj. 91,34±91* 2,50±0,63** 0,38±0,28**

Chronic nephrosis At start 5,18±2,2 100± 8,94
>7th inj. 247,5±90* 2,35±0,38** 0,29±0,10** 210±24,49**

*p<0,0025, **p<0,05.

Results: Proteinuria was 18 times/61 times elevated in the acute and chronic
nephrosis rats respectively. S.albumin and creatinine clearances decreased
progressively and significantly. Immunohistochemistry showed increased
PDECGF expression in glomeruli of acute and chronic PAN rats. In
areas with macrophages and increase of mesangial matrix, sequential steps
of angiogenesis including vasodilatation and proliferation in preexisting
capillaries could be shown. Angiogenic cell clusters without basement
membranes, lumen formation in immature capillaries and many mature
microcapillaries with basement membranes could be demonstrated.
Conclusions: This study is the first to demonstrate angiogenesis in experi-
mental nephrosis speculatively as a result of hypoxia in sclerosed glomerular
tissue. Increases of mesangial matrix and macrophage infiltration in these
areas and platelet derived growth factor immunstaining, as a marker of
angiogenesis are demonstrated as well. Further work has to be done to
establish an association between hypoxia and glomerulosclerosis.

Sa306 CERULOPLASMIN AND AUTOANTIBODIES TO
CERULOPLASMIN IN LUPUS NEPHRITIS

Eugene Sushchuk, Irina Zborovskaya, Sergey Krajushkin. Volgograd State
Medical University, Russian Federation

Introduction and Aims: Free radicals and damage caused by these species
are implicated in the pathogenesis of a variety of diseases, including sys-
temic lupus erythematosus (SLE). Increased amounts of lipid peroxidation
products were found in SLE patients as well as increased levels of cerulo-
plasmin (CP). CP was suggested as potential biomarker in lupus nephritis
(LN). Autoantibodies (AB) to CP were described in SLE but little is known
about CP levels, activity and AB content in LN patients.
Our aims were to study levels and oxidase activity (OA) of CP in LN
patients; to explore AB to CP in LN compared to nonrenal SLE patients
and to investigate clinical associations with CP and AB to CP.
Methods: CP content in serum was measured with commercially available
ELISA kit, OA was measured in serum, specific oxidase activity (SOA)
was calculated from the above parameters. ELISA for detection of AB
to enzymes using irradiated polysterol plates was developed. SLE disease
activity was measured by SLAM and SLEDAI, damage with SLICC/ACR
Index (DI). GFR was estimated by CKD-EPI equation, routine clinical
and laboratory parameters collected. Statistical analysis included ANOVA,
Chi-Square test, Spearmen correlation, p<0.05 considered significant.
We evaluated 52 patients with LN – age (M (SD)) 37.62 (14.91), 51 (98.1%)
female, disease duration 7.26 (6.43) years, and 77 SLE patients without LN.
30 healthy blood donors formed control group.
Results: SLE was active in most LN patients – SLAM (M (SD)) 16.46
(6.27), SLEDAI 11.15 (6.89), significantly (p<0.001) higher compared to
nonrenal SLE. DI was 1.83 (1.58), not different to nonrenal SLE. All LN
patients received corticosteroids, 39 (75%) received cytotoxics. CKD stage
I and II was determined in 10 (19.2%) each, stage III in 25 (48.1%), stage
IV in 3 (5.8%) and ESRD in 4 (7.7%).
CP content was 1729.44 (906.9) ng/ml, CP OA 47.53 (21.07) U, CP SOA
11.83 (3.62) U/mg, and AB to CP were detected in 25 (48.1%) LN patients.

Compared to controls CP content (773.65 (230.03), p<0.001) and CP OA
(27.15 (6.59), p<0.001) were higher and CP SOA (14.34 (1.82), p<0.001)
was lower in LN patients. In nonrenal SLE CP content (1336.88 (811.22))
was lower (p=0.012) but CP SOA (14.28 (4.06)) higher (p=0.01) and AB to
CP appeared (in 22 (28.6%) patients) less frequently (p=0.022) than in LN
patients. Also in LN patients complement C3 and C4 was lower (p<0.001)
than in nonrenal SLE.
The following correlations were observed in LN patients: for CP content with
neuritis (r=-0.298, p=0.034), myalgia (r=0.319, p=0.022), splenomegaly
(r=0.293, p=0.037); for CP OA with neuritis (r=-0.41, p=0.003) and myalgia
(r=0.3, p=0.032); for CP SOA with neuritis (r=-0.392, p=0.027), headache
(r=-0.591, p<0.001) and splenomegaly (r=-0.392, p=0.026); for AB to CP
with pericardiatis (r=0.305, p=0.029) and cardialgia (r=0.319, p=0.025). CP
OA inversely correlated with complement C4 levels (r=-0.285, p=0.043), CP
SOA correlated with SLE activity measured by SLAM (r=-0.389, p=0.028)
in LN patients.
Conclusions: In LN patients CP content and OA is increased compared to
nonrenal SLE but CP SOA is decreased probably due to frequently observed
AB to CP. This leads to deficiency in antioxidant protection.

Sa307 ASSOCIATION BETWEEN CIRCULATING ANGIOPOIETIN-2
LEVELS AND SERUM BIOMARKERS OF INFLAMMATION
IN KIDNEY TRANSPLANT RECIPIENTS

Istvan Mucsi 1,2, Philipp Kümpers 3,4, Jan T. Kielstein 3, Mario Schiffer 3,
Maria E. Czira 2, Anna Rudas 2, Akos Ujszaszi 2, Laszlo Rosivall 5 , Miklos
Z. Molnar 2,6. 11st Dept. of Internal Medicine, Semmelweis University,
Budapest, Hungary; 2Institute of Behavioral Sciences, Semmelweis
University, Budapest, Hungary; 3Department of Medicine D, Division of
General Internal Medicine, Nephrology, and Rheumatology, University
Hospital Münster, Germany; 4Department of Nephrology & Hypertension,
Hannover Medical School, Hannover, Germany; 5Department of
Pathophysiology, Semmelweis University, Budapest, Hungary; 6Department
of Transplantation and Surgery, Semmelweis University, Budapest, Hungary

Introduction and Aims: The pathogenesis of accelerated atherosclerosis
in patients with chronic kidney disease (CKD) is still incompletely un-
derstood. Recently endothelial activation has emerged as an early event in
the pathogenesis of cardiovascular disease. Angiopoietin-2 (Angpt2) has
been identified as a nonredundant endothelial-specific facilitator of vascular
responsiveness to inflammatory stimuli. Since atherosclerosis is an inflam-
matory process we wanted to assess the association between inflammatory
markers and serum Angpt2 levels in kidney transplant recipients (Tx).
Methods: For this study we selected 130 kidney transplant recipients who
died (n=60) or returned to dialysis (n=70), as well as 130 age and gender-
matched kidney transplant recipients without an event from a total of 993
kidney transplant recipients followed prospectively at a single transplant
center for a median of 2.3 years. Serum Angpt2 level of a convenience
sample of 30 healthy control individuals were used for comparison. Serum
Angpt2 at baseline was measured by in-house immuno-luminometric assays
(ILMA) by a blinded investigator. Association of Angpt2 levels with serum
levels of inflammatory biomarkers was assessed in bivariate correlation
analyses, as well as multivariate linear regression models.
Results: Median Angpt2 concentrations were significantly higher in Tx
patients compared to healthy controls (median [interquartile range – IQR]
3.2 [2.7] vs 1.5 [0.9] ng/mL, respectively; P<0.001). Serum Angpt2
levels correlated positively with C-reactive protein (Spearman’s rho=0.380,
P<0.001), serum IL6 (Spearman’s rho=0.202, P<0.001) and TNF-alpha
(Spearman’s rho=0.196, P=0.001) and were inversely associated with
eGFR (r=-0.322, P<0.001) and serum albumin concentrations (r=-0.372,
P<0.001). Interestingly, serum Angpt2 levels were also correlated with
serum ferritin (Spearman’s rho= 0.195, P=0.001) and serum transferrin
(Spearman’s rho= -0.223, P<0.001) suggesting that these are markers
of inflammation. In a multivariate linear regression model (adjusted R
square=0.243) serum Angpt2 levels were independently predicted by serum
CRP (beta=0.276, P<0.001) albumin (beta=-0.220, P=0.001) and eGFR
(beta=0.171, P=0.008) after controlling for several co-variables.
Conclusions: Angpt2 is independently associated with some markers of
inflammation in kidney transplant recipients. These results are compatible
with the hypothesis that inflammation and the angiopoietin-Tie system may
contribute to vascular disease in this patient population.
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Sa308 THE UREMIC TOXIN PHENYLACETIC ACID MODULATES
POLYMORPHONUCLEAR LEUKOCYTE FUNCTIONS AND
MAY CONTRIBUTE TO THE INFLAMMATORY STATE
OBSERVED IN PATIENTS WITH CHRONIC KIDNEY
DISEASE

Gerald Cohen, Jana Raupachova, Walter H. Hörl. Division of Nephrology
and Dialysis, Department of Internal Medicine III, Medical University of
Vienna, Vienna, Austria

Introduction and Aims: Cardiovascular disease and infections are the main
risk factors leading to the increased occurrence of morbidity and mortality
in patients with chronic kidney disease. Both complications are linked
to a compromised immune defense. An impaired response gives rise to
infectious diseases and pre-activation or priming to inflammation and as a
consequence to cardiovascular disease. Uremic toxins accumulating in the
serum as a result of kidney failure play a main role in disturbing activities of
polymorphonuclear leukocytes (PMNLs) such as chemotaxis, intracellular
killing of microorganisms with reactive oxygen species generated during
the oxidative burst or apoptosis crucial for a coordinated resolution of in-
flammation. Changes in the concentrations of intracellular calcium ([Ca2+]i)
regulate several cellular functions. Phenylacetic acid (PAA) has recently
been identified as a uremic toxin accumulating in the plasma of patients
with renal failure. In the present study, we investigated the effect of PAA on
those essential PMNL functions.
Methods: The stimulation of PMNL oxidative burst by E. coli or by
phorbol 12-myristate 13-acetate was measured in whole blood using flow
cytometry and is expressed as mean fluorescence activity. Spontaneous
PMNL apoptosis was assessed after incubation for 20 hours by evaluating
morphological features under the fluorescence microscope and by measuring
the DNA content by flow cytometry. [Ca2+]i was determined by measurement
of fura-2 fluorescence using the 340/380 nm dual wavelength excitation and
PMNL chemotaxis by the under-agarose method.
Results: PAA significantly increased the stimulation of the oxidative burst
by E. coli in a concentration- dependent manner (up to 10mM). This
priming effect was already significant at the biological active concentration
of 2.5mM (120±4%) compared to the absence of PAA (100%; PAA is
not detectable in healthy people). Experiments with specific inhibitors
suggest that PAA interferes with signal transduction at or upstream of p38
mitogen-activated protein kinase and phosphoinositide-3 kinase. PAA did
not affect the stimulation of the oxidative burst by phorbol 12-myristate
13-acetate. PAA significantly decreased PMNL apoptosis in a concentration
dependent manner and thereby increased the percentage of viable cells:
42±4% and 36±4% viable PMNLs in the absence of PAA, and 59±4% and
62±5% in the presence of 2.5mM PAA as determined by morphological
criteria and by measuring the DNA content, respectively. Furthermore,
PAA significantly decreased [Ca2+]i after stimulation with the tripeptide
formyl-methionyl-leucyl-phenylalanine. On the other hand, PAA did not
affect PMNL chemotaxis.
Conclusions: PAA increases the activation of PMNL oxidative burst
while it attenuates PMNL apoptotic cell death, i.e. it gives rise to the
prolonged survival of primed PMNLs. Therefore, PAA may contribute to
the inflammatory state observed in patients with chronic kidney disease.

Sa309 OPPOSITE THERAPEUTIC EFFECTS OF RECOMBINANT
IFN-γ TREATMENT IN DIFFERENT STAGES OF
EXPERIMENTAL MURINE MEMBRANOUS NEPHROPATHY

Chia-Chao Wu 1, Jin-Shuen Chen 1, Kuo-Cheng Lu 1, Chin-Chi Chen 1,
Shih-Hua Lin 1, Pauling Chu 1, Huey-Kang Sytwu 2, Yuh-Feng Lin 3.
1Division of Nephrology, Department of Internal Medicine, Tri-Service
General Hospital, Taipei, Taiwan; 2Department of Microbiology and
Immunology, National Defense Medical Center, Taipei, Taiwan; 3Division
of Nephrology, Department of Medicine, Shuang-Ho Hospital, Taipei,
Taiwan

Introduction and Aims: Th1 and Th2 subsets are regulated reciprocally
to maintain an important role in immune-mediated GN. Strongly polarized
toward Th2 type immune response and humoral immunity played an
important role in the pathogenesis of membranous nephropathy (MN). On
the other hand, the therapeutic agents for MN remain uncertain. Herein,
using recombinant IFN-γ (rIFN-γ) in different stages of experimental

murine MN as an immunomodulatory treatment were conducted to evaluate
the therapeutic effects and mechanisms.
Methods: BALB/c mice were induced MN by injection of cationic bovine
serum albumin (cBSA) intravenously. Three groups of mice were adminis-
tered 50 mg/kg recombinant IFN-γ in the early stage (week 1 to 3), in the
late stage (week 4 to 6) or phosphate-buffered saline via intravenous injec-
tions trice a week starting from the induction of MN. Disease severity was
verified by serum and urine metabolic profiles and by renal histopathology.
Cytokine profiles, immunoglobulin production, the expression of oxida-
tive stress markers (thiobarbituric acid reactive substances, TBARS), and
apoptosis, as measured by TUNEL, were also determined.
Results: We found that treatment with rIFN-γ in different stages of
experimental murine MN leading to totally opposite effects. There were
significant reduction of proteinuria, remarkable amelioration of glomerular
lesions and accompanied by decreased immune depositions as well as
complement activation in group of mice receiving rIFN-γ therapy in the MN
early stage. The group of mice receiving rIFN-γ therapy in the MN late stage
revealed that deterioration of renal function, proteinuria, metabolic and renal
histopathological parameters. Changes of Th1/Th2 axis, proinflammatory
cytokines expression in renal cortex, the oxidative stress in serum and
kidney, as well as the renal cell apoptosis also revealed similarly opposite
patterns. Early rIFN-γ therapy in the MN course reversed the strongly
polarization toward Th2 type immune response and late rIFN-γ therapy
exacerbated the inflammatory process of MN may be proposed contributing
to the opposite therapeutic response during MN.
Conclusions: Our results suggest that there were opposite effects of rIFN-γ
therapy in different stages of MN. Using rIFN-γ in early stage of MN as an
immunomodulatory treatment shifting the Th1/Th2 axis immune response
may be considered as new therapeutic intervention of MN in the future.

Sa310 ROLE OF THE TOLL-LIKE RECEPTOR SIGNALING
INHIBITOR SIGIRR IN RENAL FIBROSIS INDUCED BY
UNILATERAL URETERAL OBSTRUCTION

Veronika Skuginna 1, Maciej Lech 1, Cecilia Garlanda 2,
Alberto Mantovani 2, Hans-joachim Anders 1. 1Department of Nephrology,
University of Munich, Germany; 2Istituto Clinico Humanitas, IRCCS,
Rozzano, Italy

Introduction and Aims: Progressive fibrosis leading to loss of organ func-
tion is an unsolved issue in clinical medicine. In the kidney tubulointerstitial
fibrosis is the main predictor for the progression to end-stage renal disease.
Unilateral ureteral obstruction (UUO) is a widely used model for progres-
sive renal fibrosis that is independent of hypertension or systemic immune
disease. Previously it was shown, that SIGIRR, an endogenous inhibitor
of Toll-like receptor-signaling, attenuates postischemic acute kidney injury.
We hypothesized that SIGIRR may have a similar role in interstitial renal
fibrosis.
Methods: UUO was performed by ligation the left distal ureter on Sigirr-/-
and Sigirr+/+ C57BL/6 mice. Contralateral kidneys served as intraindividual
controls. Groups of mice were killed at 2, 6 and 10 days after UUO. Tissue
sections were morphologically evaluated and gene expression was measured
via real-time RT-PCR.
Results: Morphometric analysis of silver-stained renal sections revealed
no significant difference of interstitial volume and collagen deposition in
obstructed kidneys of Sigirr-deficient and wild-type mice at any time point
after UUO. Furthermore, mRNA expression of collagen IV, TGF-β and
smooth muscle actin was independent of the Sigirr genotype.
Conclusions: The progression of postobstructive tubulointerstitial fibrosis
is independent of SIGIRR. These data further support the concept that
Toll-like receptor signaling is less relevant in chronic than in acute kidney
injuries.
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Sa311 THE EFFECTS OF POLYMICROBIAL SEPSIS WITH
DIABETES MELLITUS ON KIDNEY TISSUES IN
OVARIECTOMIZED RATS

Abdullah Uyanik 1, Deniz Unal 1, M. Hamidullah Uyanik 1, Zekai Halici 1,
Fehmi Odabasoglu 2, Zuhal Berrin Altunkaynak 1, Elif Cadirci 2,
Mustafa Keles 1, Cemal Gundogdu 1, Halis Suleyman 1, Yasin Bayir 2,
Mevlut Albayrak 1, Bunyami Unal 1. 1Ataturk University Faculty of
Medicine, Erzurum, Turkey; 2Ataturk University Faculty of Pharmacy,
Erzurum, Turkey

Introduction and Aims: Sepsis can lead to multiple organ failure and
is characterized by decomposition of the inflammatory response. Nuclear
factor kappa B (NF-κB) is an inducible nuclear transcription factor that
plays a central role in regulating the transcription of several genes, including
those that encode the proinflammatory cytokines, such as TNF-α, IL-6,
adhesion molecules, and additional proinflammatory mediators, involved in
severe sepsis. In the present study, rat intra-abdominal sepsis model was
used to understand the role of sustained hyperglycemia and ovariectomy,
either separately or concomitantly, on the response of NF-κB activation and
the oxidative response in kidney.
Methods: The rats were divided into five groups: sham operated control
(group 1); ovariectomy (group 2); ovariectomy + diabetes (group 3);
ovariectomy + cecal ligation and puncture-induced (CLP) sepsis (group
4); ovariectomy + diabetes + CLP (group 5). The groups were maintained
separately in different cages. After ovariectomy surgery (in groups 2, 3, 4,
and 5), all groups of rats were allowed to recover for three months (groups
1, 2, 3, 4, and 5). Groups 3 and 5 were administered alloxan for induction
of diabetes after the recovery period. Finally, all groups of rats were
allowed to recover for one month (groups 1, 2, 3, 4, and 5). Polymicrobial
sepsis was induced using cecal ligation and two-hole puncture. After the
experiment superoxide dismutase (SOD), catalase (CAT), lipid peroxidation
(LPO) activity, and glutathione (GSH) enzyme levels were determined in
rat kidney tissues; Paraffin-embedded kidney samples were used for NF-κB
immunohistochemistry.
Results: In kidney tissues, the levels of LPO and GSH and the activity
of CAT were higher for groups 3, 4, 5 than control groups. SOD activity
was lower for groups 3, 4, 5 than control groups. We determined that
CLP produced injury evident in the kidneys of rats when compared to
the control group, while the severity of the injury was higher in the
diabetes+ovariectomy+CLP group when compared to the CLP group. In
immunuhistochemical staining, we determined that CLP operation increased
NF-κB activation. In the ovariectomized, septic and diabetic group; NF-
kappa B activation was significantly higher than other groups.
Conclusions: Hyperglycemia and ovariectomy severely increased NF-
κB activation and oxidant levels with the stages of our sepsis model.
Ovariectomy resulted in general changes in metabolism, which are seen in
the kidney with diabetes under sepsis conditions.

Sa312 ACTIVATION OF INNATE IMMUNE DEFENSE
MECHANISMS IN POLYOMAVIRUS BK ASSOCIATED
NEPHROPATHY

Markus Wörnle 1, Andrea Ribeiro 1, Hans J. Anders 1, Hans Nitschko 2 ,
Hannah Debiec 3, Hermann J. Gröne 4, Detlef Schlöndorff 5 ,
Holger Schmid 1. 1Medical Policlinic, University of Munich, Germany;
2Department of Virology, Max v. Pettenkofer-Institute, Munich, Germany;
3INSERM UMR S 702, Paris, France; 4Department of Cellular and
Molecular Pathology, German Cancer Research Center, Heidelberg,
Germany; 5Mount Sinai Medical Center, Mount Sinai School of Medicine,
New York, USA

Introduction and Aims: Polyomavirus associated nephropathy (PVAN)
is a significant complication after kidney transplantation, often leading
to premature graft loss. Antiviral responses involved in infection of the
renal tubular epithelium are an important area of study. Here we analysed
a potential activation of the viral dsRNA recognition receptors Toll-like
Receptor 3 (TLR3) and retinoic acid-inducible gene-I (RIG-I) in allograft
biopsies with PVAN and in cultured human collecting duct cells (HCDC).
Methods: Protein and mRNA expression of TLR3, RIG-I, cytokines (IL-6,
IL-8/CXCL8) and chemokines (RANTES/CCL5, MCP-1/CCL2 and IP-
10/CXCL10) as well as IFN-β was analysed in renal allograft biopsies

(obtained from the ERCB-Kröner-Fresenius biopsy bank) and cultured
HCDC after poly(I:C) and cytokine stimulation as well as after infection
with polyomavirus BK (BKV). To show the specific effect of the viral
dsRNA receptors, transfection with siRNA was used.
Results: In allograft biopsies with PVAN immunohistochemical dou-
blestaining for BKV and TLR3 revealed strong signals in tubular epithelial
cells of distal cortical tubules and the collecting duct. In microdissected
tubulointerstitial compartments TLR3, but not RIG-I mRNA expression was
increased in PVAN. HCDC expressed TLR3 intracellularly and activation
of TLR3 and RIG-I by poly(I:C) enhanced the mRNA expression of IL-6,
IL-8/CXCL-8, RANTES/CCL5, MCP-1/CCL2, IP-10/CXCL10 and IFN-β.
This was significantly counteracted by siRNA specific for TLR3 and RIG-I.
Finally, the infection of HCDC with BKV enhanced the expression of
TLR3, cytokines and IFN-β, but transfection with siRNA specific for TLR3
or RIG-I could not anticipate the inflammatory response.
Conclusions: These results suggest that in PVAN activation of innate
immune defense mechanisms particularly via TLR3 is involved in the
antiviral and anti-inflammatory response leading to the expression of pro-
inflammatory cytokines and chemokines. However, interaction of TLR3
with additional viral sensors seems to be essential for driving inflammation
in PVAN.

Sa313 PODOCYTES ARE NON-HEMATOPOIETIC
PROFESSIONAL ANTIGEN PRESENTING CELLS

Andreas Goldwich 1, Kerstin Amann 2, Christian Hugo 3, André Gessner 4.
1Department of Dermatology, University Hospital, Erlangen, Germany;
2Institute for Pathology, University Hospital, Erlangen; 3Department of
Nephrology and Hypertension, University Hospital, Erlangen; 4Institute for
Clinical Microbiology, Immunology and Hygiene, University Hospital,
Erlangen

Introduction and Aims: Podocytes are highly specialized epithelial cells
of the kidney essential for the filtration barrier in the glomerulus. They
are regarded to be terminally differentiated and exhibt a unique location
and elaborate architecture and morphology. The podocyte foot processes
and the interposed slit diaphragms forms the final barrier to proteins and
injury is typically associated with proteinuria. Otherwise is the uptake and
processing of antigens for the initialization of specific T cell responses are
so far thought to be exclusively done by professional hemopoietic cells
such as dendritic cells (DC) or macrophages. Here we evaluated whether
podocytes can initiate a T cell response.
Methods: We used conditional immortalized podocyte cell line as well
primary cells isolated from murine glomerulus. The T cell activation was
monitored with CD4+ T cells from OT-II mice, which are transgene for
a T cell receptor against the modell antigen ovalbumin. For the CD8+ T
cell response we use a ovalbumin spezific T cell hybridoma (B3Z) or crude
spleen cells from a BalbC mice.
Results: Podocytes were found to express most of the known toll like
receptors and T cell-attractive chemokines upon stimulation. Furthermore,
podocytes ingest soluble and particulate antigens. Comparing the abilty
to activate the ovalbumin specific CD4+ T cell from the OT-II mice, we
show that podocytes are potent as macrophages and they are more potent
in activating alloreactive CD8+ T cells. We additionally provide the first
evidence that murine podocytes cross-present exogenous ovalbumin on
major histocompatibility class I molecules to CD8+ T cells.
Conclusions: As T cells and podocytes are found in close contact in
patients with kidney diseases or animal models, we suggest that podocytes
participate in the induction and perpetuation of adaptive immune responses.
Podocytes may thus be useful new targets in immunotherapy of kidney
diseases and in transplant patients.

Sa314 CIRCULATING TREG LEVELS ARE SEVERELY REDUCED
IN DIALYSIS PATIENTS

Cansu Topal, Sadi Köksoy, Vural Taner Yilmaz, Olcay Yegin,
Gülsen Yakupoglu, Gültekin Süleymanlar. Internal Medicine, Immunology,
Nephrology, Pediatric Immunology, Akdeniz University Faculty of
Medicine, Antalya, Turkey

Introduction and Aims: Chronic kidney disease (CKD) is known to cause
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an immunodeficient state in patients. Previous studies reported a significant
decline in T helper cell population and cytokine production in dialysis
patients. However, there is no information in the literature on the status of
natural regulatory T cells (Treg) in these people. Tregs are known to regulate
immune responses against self and allo-antigens, which is critical for the
patients waiting for allogeneic kidney transplants. Therefore, the aims of this
study were first, to determine whether peripheral levels of Tregs are changed
in CKD, and second, to determine the direct correlation between peripheral
Tregs and Panel Reactive Antibody (PRA) levels in dialysed patients.
Methods: PBMCs from 45 dialysis patients (range 22-68 years; mean
44years; 25 males, 20 females), who were on the cadaver waiting list were
analyzed for CD4+CD25highFoxp3+ Treg numbers using Flow cytometry.
Patients, who had received any immunomodulatory treatments within the
last year, were excluded from the study. Anti-HLA class I and II antibody
levels were determined by Luminex method. The association between the
peripheral Treg and PRA levels was examined in patients with negative and
varying degrees of positive (class I and II) PRA.
Results: The percentages of circulating CD25highFoxp3+ CD4+ Tregs were
significantly decreased in dialysis patients (n = 45, 2.9% ± 2.06%; range
0.5%-9.1%) compared with healthy subjects (n = 10, 7.64% ± 2.83%;
range 4.5%-9.7%; p<0.01). This significant reduction in the peripheral
Treg population did not correlate with sex, age, modality of dialysis and
dialysis period. Furthermore, there was no statistically significant association
between the peripheral Treg and PRA levels.
Conclusions: Our results clearly demonstrate that peripheral Treg densities
are severely reduced in dialysis patients. However, it is not clear whether
the substantial decrease in Treg frequencies is a mere result of the overall
immunodeficiency caused by CKD or it contributes to the pathogenesis of
the disease. Furthermore, from our limited number of subjects, we could
not obtain evidence to suggest that Tregs are in involved in regulation of
anti-HLA antibody response in dialysis patients.

Sa315 ABERRANT EXPRESSION OF THE NEGATIVE
COSTIMULATOR PD-1 ON T-HELPER-CELLS IN
WEGENER’S GRANULOMATOSIS

Benjamin Wilde 1,2 , Fan Hua 1, Sebastian Dolff 1, Andre Hörning 3,
Thorsten Feldkamp 1, Stefan Becker 1, Andreas Kribben 1, Jan Willem
Cohen Tervaert 2, Oliver Witzke 1. 1Department of Nephrology, University
Duisburg-Essen, Essen, Germany; 2Department of Internal Medicine,
Division of Clinical and Experimental Immunology, Maastricht University,
Maastricht, Germany; 3Department of Paediatric Nephrology, University
Duisburg-Essen, Essen, Germany

Introduction and Aims: Wegener’s Granulomatosis (WG) is a life-
threatening autoimmune disease. T-cells are involved in disease mechanisms
of this ANCA-associated vasculitis and seem to be in a state of persistent
activation. Negative costimulators like PD-1 counteract T-cell activation.
PD-1 has an important role in maintaining immune tolerance and dampening
inflammation. Therefore, it is the aim of this study to investigate the role of
PD-1 in WG.
Methods: 27 healthy controls (HC) and 27 patients with WG were enrolled.
T-helper-cells from peripheral blood were further analysed by flow cytom-
etry (FACS) for expression of CD4, CD25, PD-1. Furthermore, cytokine
production (IFNg, TNFa) was assessed by FACS following stimulation with
mitogen.
Results: PD-1 expression was significantly elevated on CD4+ T-helper-cells
in WG as compared to HC (12±11% versus 5±3%, p=0.0018). Increased
PD-1 expression was not only confined to activated CD4+CD25+ T-cells
(WG vs. HC, 5±4% versus 3±2%, p<0.05) as resting CD4+CD25- T-
cells also showed higher PD-1 expression in WG than in HC (14±13%
versus 6±4%, p=0.0004). Moreover, PD-1 expression was assessed in 12
WG patients in a longitudinal manner. Nine of these patients maintained
remission during follow-up and PD-1 expression on CD4+CD25+ T-helper-
cells was stable (mean difference in PD-1 expression between visit 1 and
2: 0.74±1.3). However, three patients experienced major relapses and PD-1
expression on CD4+ CD25+ T-cells was even higher than in remission
(mean difference in PD-1 expression between visit 1 and 2: 8.2±5.3%).
Accordingly, PD-1 expression on CD4+CD25+ T-cells correlated very well
with production of pro-inflammatory cytokines like IFNg and TNFalpha
(n=27, r=0.41, p=0.03 and n=27, r=0.59, p=0.0009).

Conclusions: The negative costimulator PD-1 is expressed aberrantly in
WG. Given the association with disease activity and production of pro-
inflammatory cytokines, a role in disease mechanisms has to be considered.

Sa316 INCREASED CARDIAC TROPONIN T LEVELS ARE
CORRELATED WITH INFLAMMATORY MARKERS AND
VARIOUS INDICES OF RENAL FUNCTION IN CHRONIC
RENAL DISEASE PATIENTS

Siren Sezer, Sebnem Karakan, Nurhan Ozdemir Acar. Nephrology, Baskent
University, Ankara, Turkey

Introduction and Aims: Serum cardiac troponin T (cTnT) concentrations
are commonly increased in end-stage renal disease in the absence of an
acute coronary syndrome. Cardiovascular disease begins early in the course
of chronic kidney disease (CKD), and the glomerular filtration rate (GFR)
is an independent risk factor for it. Evidence suggests that raised troponin
concentrations in uraemic patients do indeed reflect myocardial injury.
There is little information on cardiac troponin concentrations in patients
with chronic kidney disease (CKD) who have not commenced dialysis.
However, factors associated with this deleterous process are not completely
understood. We aimed to determine associated laboratory abnormalities of
increased cTnT in patients with CKD.
Methods: Between July 2008-December 2009 104 patients (65 male, 39
female, mean age 65±15 yrs) were recruited to the study. Sixty-three
(60%) and 79 (75%) of patients had diabetes mellitus and hypertension,
respectively. Exclusion criteria included patients <18 years of age or other
vulnerable groups; patients with acute renal failure, a functioning renal
transplant, or receiving dialysis; and patients having had a recent (<1
month) cardiac event. A detailed clinical history was recorded, including
age, sex, weight, height, primary renal diagnosis, blood pressure, smoking
history, other comorbidity and drug history. Glomerular filtrasyon rate
(GFR) was estimated (44,62±14,38 mL/min/1,73 m2) based using the
Modification of Diet in Renal Disease (MDRD) study formula.
Results: cTnT is correlated with blood urea (r=0.262, p<0.05), uric acid
(r=0.399, p<0.001), blood phosphourus (r=0.550, p<0.001), trigliceride
(r=0.329, p=0.011), ferritin (r=0.325, p=0.021), C-reactive protein (r=0.768,
p<0.001), vitamin B12 (r=0.672, p<0.001), GFR (r=-0.755, p=0.011), renal
resistive index (r=-0.412, p=0.017). Linear regression analysis revealed
that CRP (β=+0,72, p<0.001), serum phosphorus (β=+0,22, p<0.05) were
statistically significant risk factors for increased cTnT.
Conclusions: Increased cTnT shows not only ongoing inflammation but is
a sensitive marker of functioning renal mass. It is strongly correlated with
factors influencing the decline in renal function, thus can be used as a renal
risk parameter.

Sa317 PERITONEAL MACROPHAGES FROM PATIENTS ON
PERITONEAL DIALYSIS HAVE CAPACITY TO GENERATE
TOLEROGENIC DENDRITIC CELLS

Sasa Vasilijic 1, Djoko Maksic 2, Dragana Vucevic 1,
Verica Stankovic-Popovic 3 , Ivana Majstorovic 1, Biljana Bozic 1,4,
Miodrag Colic 1. 1Institute for Medical Research, 2Out Patient Clinic,
Military Medical Academy, Belgrade, Serbia; 3Clinical Department for
Renal Diseases, Zvezdara University Medical Center, Belgrade, Serbia;
4Faculty of Biology, Belgrade University, Belgrade, Serbia

Introduction and Aims: Peritoneal macrophages (PMØ) are the most abun-
dant resident leukocytes in the peritoneal cavity. In patients on continuous
ambulatory peritoneal dialysis (CAPD) PMØ constitute the first-line host
defense against invading microorganisms. On the other side, peritoneal den-
dritic cells (PDC) are crucial for initiation of T cell response to peritoneal
antigens. The origin of PDC is still a matter of debate and PDC-PMØ
interplay is almost unknown. Based on the fact that a significant number
of PMØ can be collected from dialysis effluents of CAPD patients, we
tested the in vitro capacity of PMØ to generate DC and assessed functional
characteristics of such generated DC (PMØ-DC).
Methods: Ten patients in the early period of standard CAPD (less than 2
months) were included in the study. DC were generated by cultivating PMØ
and peripheral blood monocytes (Mo) with GM-CSF and IL-4 for 7 days.
Maturation of DC were induced by lipopolysaccharide (LPS).



Saturday, June 26, 2010 Immune and inflammatory mechanisms iii139

Results: About 80% PMØ of CAPD patients were able to differentiate into
DC. Unstimulated PMØ-DC showed characteristics of immature DC (HLA-
DRhi CD83- CD80lo CD86lo CD54+). After LPS stimulation, PMØ-DC
become more mature and expressed higher levels of all examined markers,
including CD83. However, they expressed lower levels of CD86 and CD54
compared to LPS-stimulated Mo derived DC (Mo-DC). Mature PMØ-
DC were less potent stimulators of CD4+ T-cell proliferation in a mixed
leukocyte reaction and INF-gamma production, than Mo-DC. Compared
to Mo-DC, PMØ-DC induced a significant level of IL-17 production by
allogenic CD4+ T cells and the phenomenon correlated with higher IL-23
and lower IL-27 production. In contrast to mature Mo-DC, proliferation of
allogeneic CD4+ T cells was almost totally abrogated after restimulation
with mature PMØ-DC. This finding was followed with lower production
of IL-12 and higher production of IL-10 as well as a higher level of ILT3
expression by PMØ-DC. Moreover, a significant higher expression of Foxp3
molecule by CD4+ T cells occurred in PMØ-DC/CD4+ T cells coculture
compared to Mo-DC/CD4+ T cells coculture.
Conclusions: PMØ are capable to differentiate to DC with tolerogenic
capacity. Such differentiation pathway could be operative in vivo under
inflammatory condition in patients on CAPD. Differentiation of tolerogenic
versus immunostimulatory PDC may be responsible to impairment of
protective immune response in CAPD patients with recurrent episodes of
peritonitis.

Sa318 ROLE OF METHANOL EXTRACT OF ANGELICAE
SINENSIS AND ITS ACTIVE COMPOUND, FERULIC ACID,
IN ATTENUATING SEVERITY OF MEMBRANOUS
NEPHROPATHY IN MOUSE MODEL

Jin-Shuen Chen 1, Wen-Liang Chang 2, Li-Cheng Chang 2, Chia-Chao Wu 1.
1Division of Nephrology, Department of Internal Medicine, Tri-Service
General Hospital, National Defense Medical Center, Taipei, Taiwan;
2School of Pharmacy, National Defense Medical Center, Taipei, Taiwan

Introduction and Aims: Membranous nephropathy (MN) is defined as
immune complexes deposition along the subepithelial side of the glomerular
basement membrane, with the glomerular capillary wall subsequently
developing dysregulation in injury and repair (angiogenesis), finally leading
to glomerulosclerosis. Therefore, T helper (Th) 2 predominant response and
imbalance of angiogenic and anti-angiogenic factors play a crucial role in
the development of MN. Angelica sinesis (AS), a popular Chinese herb,
and its active compound, ferulic acid, were used to treat MN in a mouse
model, and the therapeutic effects were evaluated, particularly in terms of
Th2 response and angiogenesis.
Methods: First, the MN mouse model was established by cationic bovine
serum albumin. Second, the root of AS was extracted sequentially into three
layers, acetone (AS-AE), methanol (AS-ME) and water (AS-WE). Three
layers were designed to treat the MN model, and only AS-ME showed
therapeutic effects. Subsequently, ferulic acid (FA), the active compound
derived from AS-ME, was prepared to treat the MN model. First the
optimum dose of FA was determined. Using this ideal dose, the MN model
was grouped into three subgroups: one without treatment (N-T); another
with treatment before (Pre-T); and a third after (Post-T) MN development.
Serum and urine biochemistry and renal histopathology were evaluated.
The ratio of immunoglobulin G1 (IgG1)/IgG2a in serum was evaluated to
determine the change of Th1/Th2 immune reaction. The angiogenic factor
(vascular endothelial growth factor, VEGF165) and anti-angiogenic factor
(thrombospondin-1, TSP-1) were assessed by immunohistochemistry and
western blot.
Results: AS-ME extract and FA both showed therapeutic effects, and the
ideal doses were 300 mg/kg and 30 mg/kg, respectively. After treatment
with FA, the Pre-T group displayed significantly attenuation in severity of
hypoalbuminemia, hyperlipidemia and proteinuria when compared to the
N-T and Post-T groups. There were no significantly differences between
the N-T and Post-T groups. For the Th1/Th2 immune response, the ratio
of IgG1/IgG2a in the N-T group was significantly higher than in the
Pre-T and Post-T groups, suggesting that Th2 attenuation may attenuate the
development and progression of MN. Upon angiogenesis, the Pre-T group
expressed a significantly higher degree of VEGF165 than the Post-T or N-T
groups, suggesting a concurrent angiogenesis response during the recovery
of MN.

Conclusions: AS-ME and FA can attenuate the severity of MN, and the
mechanisms may be associated with Th2 attenuation and VEGF165 revival.

Sa319 REDUCED EXPRESSION OF ATP-BINDING CASSETTE
TRANSPORTER A1 (ABCA1) LEADS TO INCREASED
RELEASE OF INTERLEUKIN-18 (IL-18) FROM HUMAN
MONONUCLEAR CELLS

Helge Höfeld 1, Daniel Kraus 1, Heiko Mühl 2, Helmut Geiger 1, Ingeborg
A. Hauser 1, Stefan Gauer 1. 1Department of Nephrology, Hospital of the
Johann Wolfgang Goethe-University, Frankfurt am Main, Germany;
2Pharmazentrum Frankfurt, Hospital of the Johann Wolfgang
Goethe-University, Frankfurt am Main, Germany

Introduction and Aims: The cell membrane associated ABCA1 transporter
mediates the efflux of cellular cholesterol to apolipoprotein (apo)A-1. The
sulfonylurea drug glyburide inhibitis the transporter function of ABCA1
in THP1-cells which is associated with a decrease in the concentration of
the pro-inflammatory cytokine IL-18 in the supernatant of these cells. It
has recently been reported that upon interaction with apoA-1 ABCA1 acts
anti-inflammatory by decreasing the secretion of IL-1β, IL-6, and TNF-α
under involvement of the JAK/STAT-pathway. The aim of this work was
to further characterise the role of ABCA1 in the release of IL-18 from
activated mononuclear cells.
Methods: Stable transfection of THP1-cells with shRNA plasmids was
performed. ABCA1-knockdown was monitored using Western Blot and
quantitative PCR. Production and release of IL-18 was induced by incubation
with 100 ng/mL lipopolysaccharide and 3 mM ATP for 2h. IL-18 was
measured by ELISA in the supernatant of THP-1 cells, which were
differentiated into macrophage-like cells by incubation with 200 nM PMA
for 72h. ABCA1-expression was induced by incubating cells with 9-cis-
retinoic acid and 22-R-hydroxycholesterol, 15 μM each, for 24h.
Results: Glyburide (100 μM) reduced LPS/ATP-induced IL-18 release
into the supernatant by 45 (±23)%. In contrast, a reduction of ABCA1
expression by 50% achieved by RNA interference led to an increase of
IL-18 in the supernatant from 73 (±39) pg/mL to 654 (±137) pg/mL
(N=3; p=0,015) compared to THP-1 cells transfected with a control vector
expressing ABCA1 normally.
Conclusions: These results indicate that decreased expression of ABCA1
leads to an increase in the secretion of the pro-inflammatory cytokine IL-18
from mononuclear cells. This effect appears to be independent from ABCA1
transporter function, since functional inhibition of ABCA1 by glyburide led
to the opposite effect. Thus our work emphasises an important role of the
ABCA1 linking atheroprotective cholesterol export from cholesterol loaded
macrophages to directly anti-inflammatory signals.

Sa320 CHANGES OF HAEMOSTASIS IN NEPHROTIC SYNDROME
IN CHILDREN

Tea Margieva, Anna Timofeeva, Tamara Sergeeva, Ivan Smirnov,
Alexey Tsygin. Department of Nephrology, Scientific Center of Children’s
Health of the Russian Academy of Medical Sciences, Moscow, Russian
Federation

Introduction and Aims: The changes in the haemostasis system are
common in pathogenesis of chronic renal disease (CRD).
Aim. To asses the changes in coagulation/fibrinolytic system in CRD by
measuring of plasma levels of von Willebrand factor (vWF) and plasminogen
inhibitor activator-1 (PAI-1).
Methods: We studied 74 children (5-16 years old) with nephrotic syndrome
(NS): minimal change disease (n = 14), focal segmental glomerulosclerosis
(n = 17), mesangioproliferative glomerulonephritis (n = 24), membranopro-
liferative glomerulonephritis (n = 7). Relapse of the disease was observed
in 34 patients. 15 healthy same age subjects were controls. Serum levels of
PAI-1: Ag and vWF were measured by ELISA.
Results: PAI-1 and vWF levels were elevated in al morphological forms
of NS in relapse compared with controls (p<0,01) and only in remission
of MCD were same as controls (p [rang] 0,05). The highest levels of
PAI-1 and vWF were discovered in relapse of proliferative forms (MesPGN,
70±31 ng/ml and 5,0±1,7 ME/ml respectively; MPGN, 100,05±61,1
ng/ml and 3,14±0,65 ME/ml respectively) compared with nonproliferative
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(MCD – 52,98±24,03 ng/ml and 1,81±0,54 ME/ml respectively; FSGS –
52,27±20,39 ng/ml and 2,42±0,84 ME/ml respectively), p<0,001.
Conclusions: These data suggest activation of coagulation/fibrinolysis
system in relapse of NS and no normalization in remission of one.
Our results confirmed that more severe fibrin formation via activation of
intraglomerular coagulation and fibrin accumulation is due to deficiency of
the fibrinolysis system which is typical for MPGN.

Sa321 DETECTION OF URINARY T CELLS, IL17 AND MCP-1 IN
PATIENTS WITH SYSTEMIC LUPUS ERYTHEMATOSUS
AND WEGENER GRANULOMATOSIS

Anna Giuliani 1 , Wayel H. Abdulahad 2, Henko Tadema 2, Sebastian Dolff 3,
Nicola Pirozzi 1, Giorgio Punzo 1, Paolo Menè 1, Cess G.M. Kallenberg 2.
1Molecular Medicine, Division of Nephrology, Sant’Andrea University
Hospital, Sapienza University of Rome, Rome, Italy; 2Rheumatology and
Clinical Immunology, University Medical Center, Groningen, Netherlands;
3Department of Nephrology, University of Duisburg-Essen, Essen, Germany

Introduction and Aims: Systemic Lupus Erythematosus (SLE) and We-
gener Granulomatosis (WG) are autoimmune diseases frequently presenting
with kidney involvement. Recently many urinary biomarkers have been
investigated but none of them has been definitely validated to assess renal
involvement in autoimmunity. In the last years most interest focused on Th
17 cells, a new subset of Th cells which mainly produce IL17, and seems to
be involved in many autoimmune disease.
In order to identify if IL17 is detectable in urine of patients with autoimmune
diseases characterized by renal involvement, we measured IL17 in the urine
of SLE and WG patients. The same samples were then analyzed for MCP-1,
urinary CD4+ cells and effector memory cells (Tem) (CD45R0/CCR7-),
to investigate if urinary IL17 correlates with other urinary biomarkers
previously demonstrated to be increased in patients with renal ANCA
associated vasculitis (AAV) and with Lupus Nephritis (LN).
Methods: Urinary IL17, MCP-1, CD4+ cells and Tem cells were measured
in urine and serum of 20 samples collected at basal time and during
the follow up from SLE (n=8), WG (n=4) patients and healthy controls
(n=3). IL17 and MCP-1 were detected using a sandwich enzyme-linked
immunoabsorbent assay while flow cytometry was performed to quantitate
T CD4+ cells and Tem cells.
Results: A clear linear correlation was found between urinary CD4+ T
cells and Tem cells (Spearman R= 0.9 p=0.001). Interestingly, increased
urinary T cells were associated with increased urinary MCP-1 (Spearman
R= 0,6 p=0,03). Moreover, all patient with detectable level of IL17 had also
detectable level of MCP-1 (Spearman R=0.6, p=0.002).
Conclusions: These data indicate that urinary CD4+ cells are mainly
effector memory cells. They correlate with urinary MCP-1, suggesting that
this chemokyne can recruit monocytes and lymphocytes too. Finally, the
amount of urinary IL17 correlates with urinary MCP-1, and this may reflect
an intrinsic positive feedback mechanism by which IL17 stimulates the
production of MCP-1, and in turn MCP-1 induces the expression of IL17
itself.

Sa322 CORRELATIONS BETWEEN ENDOTHELIAL
DYSFUNCTION, CIRCULATING ENDOTHELIAL CELLS
AND CYTOKINES IN CHRONIC KIDNEY DISEASE

Elena Rusu 1, Diana Zilisteanu 1, Gener Ismail 1, Adriana Popescu 1,
Ileana Arsenescu 2, Mihaela Gherghiceanu 3, Cristiana Tanase 3,
Lucian Albulescu 3, Cezar Macarie 2, Mihai Voiculescu 1. 1Fundeni Internal
Medicine and Nephrology, Carol Davila University of Medicine and
Pharmacy, Bucharest, Romania; 2Cardiology, Prof. Dr. CC. Iliescu
Cardiovascular Diseases Institute, Bucharest, Romania; 3Victor Babes
National Institute for Research and Development in Pathology and
Biomedical Sciences, Bucharest, Romania

Introduction and Aims: The aim of the study is to assess the endothelium
dysfunction (ED) and to evaluate the correlations between the ED and the
number of circulating endothelial cells (CECs) and inflammatory cytokines
levels in patients with chronic kidney disease.
Methods: We studied two groups of chronic kidney disease patients: 10
patients with diabetic nephropathy and hypertension (DM group), mean age

68.5±9.1 years and 10 patients with nefroangiosclerosis (NA group), mean
age 70.2±6.8 years. The mean GFR was 40.8±18.9 ml/min for the patients
with diabetic nephropathy and 42.1±16.7 ml/min for NA group. The patients
underwent the following studies: a) measurement of flow-mediated dilatation
(FMD) as an indicator of endothelium-dependent function; b) nitroglycerin-
mediated dilatation (NMD) as an indicator of endothelium-independent
function; c) measurement of CECs as marker of vascular damage and d)
measurement of the level of pro-inflammatory [interleukin (IL)-6 and tumor
necrosis factor (TNF)-alpha] and anti-inflammatory [interleukin (IL)-10]
cytokines.
Results: Percent increase in vessel diameter in DM group was FMD=
5.5±3.2, NMD= 13.4±5.7, and in NA group was FMD = 4.4±3.6 and
NMD= 11.9±5.51%. CECs were elevated in studied patients. The mean
CECs number was 174.1±134.2 in DM group and 163.5±155.8 in NA
group. CECs correlated with FMD (p<0.001) and NMD (p<0.02), and with
IL-10 level. The mean value of cytokines was: IL-6=5.4 pg/ml, IL-10=4.2
pg/ml, TNF-alpha=13.4 pg/ml in DM group, IL-6=6.2 pg/ml, IL-10 = 6.4
pg/ml, TNF-alpha=13.5 pg/ml in NA group, and IL-6= 3.1 pg/ml, IL-10
= 12.1 pg/ml and TNF-alpha= 7.4 pg/ml in a group of control healthy
individuals. We noted a statistical significant increase of IL-6 (p<0.01) and
TNF-alpha (p<0.0001) for CKD patients compared with control group.
Conclusions: CKD is associated with an impairment of both endothelium-
dependent and endothelium-independent vascular function. CECs correlated
with impaired vascular function. We observed a statistical significant
increase in pro-inflammatory cytokines in CKD patients.

Haemodialysis 1

Sa323 A NEW KIDNEY AND LIVER DIALYSIS SYSTEM IMPROVES
SURVIVAL IN PIGS WITH COMBINED LIVER FAILURE AND
SEPSIS

Ahmed Al-Chalabi 1 , Edouard Matevossian 2, Anne-Kathrin Preissel 3,
Hanbing Yan 1, Amelie Geiger 1, Ewald Nairz 1, Patrick Schimmel 1,
Catherine Schreiber 1, Zejian Yang 1, Wolfgang Huber 1,
Bernhard Kreymann 4. 1II Medizinische Klinik, Klinikum rechts der Isar,
München, Bayern, Germany; 2Chirurgische Klinik und Poliklinik, Klinikum
rechts der Isar, München, Bayern, Germany; 3Zentrum für Präklinische
Forschung, Klinikum rechts der Isar, München, Bayern, Germany; 4Hepa
Wash GmbH, München, Bayern, Germany

Introduction and Aims: Liver failure is often complicated by sepsis and
renal failure. Available extracorporeal procedures failed to show survival
benefits in such cases. Hepa Wash® (HW) is a newly developed kidney and
liver dialysis system based on use of recycled albumin dialysate. Study aim
is to evaluate its safety and efficacy in an animal model that combines liver
failure with sepsis.
Methods: Female German Landrace pigs (∼60kg) were randomly allocated
to HW (n=5) and control (n=5) groups. On Day 0 ischemic and cholestatic
liver injury was induced by functional end-to-side portacaval shunt and
bile duct ligation. Animals were returned then to the stall for observation.
On Day 3 the second phase of the experiment was started. Endotoxin
was administered i.v. at an initial dose of 4μg/kg/h with stepwise twofold
increment every hour and stopped after 7½h. HW was started 2½h after
endotoxemia and continued for 7h.
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Results: On Day 3, animals (n=10) had hyperbilirubinemia (5.2±0.3 mg/dl;
mean±SEM) and hyperammonemia (264±38 μg/dl). Endotoxemia in con-
trol animals resulted in severe multisystem organ failure and death (after
6.4±0.3h) though they received only one third of the total endotoxin dose
on average. HW improved cardiovascular (figure), cerebral, respiratory and
renal parameters and eliminated surrogate parameters as bilirubin (2.8±0.5
vs. 5.2±0.3 mg/dl p<.05) and ammonia (189±38 vs. 1108±455 μg/dl,
p<.05). All animals in the HW group survived the 10-hour observation
period (p<.05). We did not notice any adverse effects during treatment.
Conclusions: Hepa Wash was safe and effective at improving survival in a
swine model of liver failure and superimposed sepsis due to amelioration of
the major organ functions and removal of protein-bound and water soluble
toxins.

Sa324 ESTABLISHMENT OF NEW BLOOD PURIFICATION
SYSTEM IN RENAL FAILURE RATS USING A SMALL
DIALYZER

Minoru Satoh 1, Daisuke Yorimitsu 1, Masahida Koremoto 2,
Hajime Nagasu 1, Kengo Kidokoro 1 , Yuko Nishi 1, Tamaki Sasaki 1,
Naoki Kashihara 1. 1Division of Nephrology and Hypertension, Department
of Internal Medicine, Kawasaki Medical School, Kurashiki, Okayama,
Japan; 2Dialysis Products Division, Scientific and Technical Affairs
Department, Asahikasei Kuraray Medical Co. Ltd., Tokyo, Japan

Introduction and Aims: Basic studies using small animal models of human
diseases are performed for elucidating the pathogenesis of various diseases
and for developing new diagnostic and treatment strategies. However, no
basic animal study on blood purification therapies has yet been performed
due to technical difficulties. On studying the influence on oxidative stress at
the dialysis by the difference of the dialysis membrane, the establishment of
the stable dialysis model in vivo is necessary. In this study, we established a
blood purification system in small animals using a special dialyzer designed
for rats.
Methods: The small dialyzers used in this study were provided by Asahika-
sei Kuraray Medical (Membrane material; APS, hollow fiber number; 100,
membrane area; 4.67×10-3m2).

First, we determined the optimal flow rate of the dialysate for removing
solutes. Seventy milliliters of bovine blood was dialyzed ex vivo at varying
flow rates of the dialysate (0, 5, 10 ml/min), and solute removal efficiencies
at each flow rate were calculated. Next, we determined the optimal blood
flow rate for performing extracorporeal circulation safely for rat. Male
Sprague Dawley (SD) rats at 32-40 weeks of age were used. Catheters were
inserted into the right femoral artery and vein. Extracorporeal circulation for
4 hr was performed at varying blood flow rate (0, 1.0, 1.5 ml/min). Finally,
we examined whether blood purification therapy can be performed safely
in renal failure rats induced by feeding an adenine-containing diet. Male
SD rats fed with 0.75% adenine diet for 3 weeks presented chronic renal
failure. These renal failure rats underwent blood purification therapy under
the optimal dialysis conditions determined in previous studies. Dialysis
efficiency (Kt/V/hr, UN clear space rate) was calculated.
Results: In ex vivo study, adequate solute removal was achieved at a
dialysate flow rate of 300 ml/hr. Extracorporeal circulation was performed
safely for 4 hours at a blood flow rate of 1.0 ml/min or less. At a rate of 1.5
ml/min, hypotension occurred 60 minutes after the start of extracorporeal
circulation, indicating that performing extracorporeal circulation at this
blood flow rate is unsafe. In vivo dialysis using chronic renal failure rats,
although the Kt/V/hr value and the clearspace rate for urea nitrogen were
low (about 0.08 Kt/V/hr and 35%, respectively), adequate solute removal
was achieved.

Conclusions: Blood purification therapy was successfully performed using
a small dialyzer in rat models of renal failure. Using this dialysis model, in
vivo fundamental experiment of the dialysis membrane may be enabled.

Sa325 ACHIEVEMENT OF KT/V > 1.2: TRENDS AND
ASSOCIATED PRACTICES & OUTCOMES FROM THE
INTERNATIONAL DIALYSIS OUTCOMES AND PRACTICE
PATTERS STUDY (DOPPS)

R.L. Pisoni 1, B. Bieber 1, H. Morgenstern 2, B. Gillespie 2, T. Akiba 3,
W. Kleophas 4, P. Kerr 5, T. Depner 6, D. Mendelssohn 7, B. Robinson 1,2 ,
R. Saran 2, F.K. Port 1. 1Arbor Research Collaborative for Health; 2U. of
Michigan; 3Tokyo Women’s Medical U.; 4Dialysezentrum Karlstrasse;
5Monash Medical Centre; 6U. of California, Davis; 7Humber River
Regional Hospital

Introduction and Aims: For > 10 yrs guidelines have recommended single
pool Kt/V ≥ 1.2 as the minimum adequate dose for chronic hemodialysis
(HD) patients (pts). In this study, we examined data from 12 countries to
determine: (1) trends in % of HD pts with “low Kt/V” (i.e. < 1.2); (2)
dialysis practices associated with low Kt/V; and (3) the association between
facility % pts with low Kt/V and mortality.
Methods: DOPPS data (1996-2008) were restricted to pts receiving HD
3X weekly, with ESRD>1.0 yr (10,736 pts, 676 facilities). Facility practice
effects on pt mortality, adjusting for pt covariates, were estimated with
Cox regression, stratified by country and study phase and accounting for
facility clustering. Adjusted treatment effects for prescribed blood flow rate
(BFR), treatment time (TT), and catheter use on the odds of low Kt/V were
estimated with logistic regression, and the fitted model used to estimate
the % of pts with low Kt/V attributable to these treatments and their
combinations (attributable fractions[AF]).
Results: The % HD pts with low Kt/V declined in all DOPPS countries
since 1996-99. In 2005-08, low Kt/V ranged from 6% in the US to 22-25%
in Belgium and Germany. Half the facilities had ≤ 8% of pts with low Kt/V,
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14% had >25% of pts with low Kt/V. A pt was more likely to have low
Kt/V if male, taller, heavier, or had cerebrovascular disease. The odds of
having low Kt/V was most strongly related to total volume of blood dialyzed
during a HD session (Fig. 1), calculated as BFR*TT. Separately analyzing
the components of BFR*TT, we estimated that 52% of pts with low Kt/V
were attributable to dialyzing with BFR ≤300 ml/min, TT < 4 hrs, or use of
a catheter, with most of this attribution due to BFR ≤300 (Fig. 2). The AF
for these 3 practices rose to 63% if BFR ≥350 rather than ≥300 was used
for estimation. In facilities with >25% of pts with low Kt/V, 49% of pts
with low Kt/V were attributable to BFR ≤300 ml/min. High flux dialyzer
use not associated with low Kt/V (p=0.9). Mortality was higher in facilities
with greater % pts with low Kt/V, adjusting for many pt- and facility-level
factors (HR=1.10 per 20% more pts with low Kt/V; 95% CI 1.03-1.17).
Conclusions: Patients in facilities with a larger % pts with Kt/V < 1.2 have
higher mortality rates. The large % of pts with low Kt/V currently seen in
some facilities may be substantially reduced by increasing dialysis BFR to
≥350 ml/min and, secondarily, by increasing TT to ≥4 hrs and decreasing
catheter use. Modification of these 3 key practices is crucial to improving
delivered Kt/V.
Disclosure: DOPPS is supported by scientific research grants from Amgen
(since 1996), Kyowa Hakko Kirin (since 1999, in Japan), Genzyme (since
2009), and Abbott (since 2009) without restrictions on publications.

Sa326 NOCTURNAL HEMODIALYSIS IN GERMANY: A CASE
CONTROL STUDY

Gero von Gersdorff 1, Thomas Weinreich 2, Johannes Duttlinger 3 ,
Mathias Schaller 1, Claudia Barth 4. 1Nephrologie und Allgemeine Innere
Medizin, Uniklinik Köln, Köln, Germany; 2Nephrologisches Zentrum,
Villingen-Schwenningen, Germany; 3Nephrologisches Zentrum, Offenburg,
Germany; 4KfH – Kuratorium für Dialyse und Nierentransplantation,
Neu-Isenburg, Germany

Introduction and Aims: Nocturnal in-center hemodialysis (NHD) is con-
venient to administer longer treatment hours. Data on long term outcome
of NHD compared to standard hemodialysis (SHD) from controlled studies
are lacking. We present data on treatment parameters and outcome from a
large cohort of chronic NHD patients matched with controls for a similar
risk profile.
Methods: NHD was defined as chronic in-center dialysis for > 90 days
and treatment time > 7h. Controls were drawn from all associated renal
units in Germany and matched 1:1 for age, gender and diabetic status.
Demographic and treatment related parameters were extracted from the QiN
and QuasyNet database, collecting mandatorily reported data on quality of
care in chronic hemodialysis in Germany. The observation period lasted
from 1/1/2008 until 9/30/2009. All calculations were made with the “R”
statistics program. A two-tailed p<0,05 was considered significant.
Results: 688 patients met the criteria for NHD. The average age was 50,0
years, 24% of patients were women and 17% were diabetic. There were
fewer patients with a history of cerebro-vascular events (CVE) or chronic
infections in the NHD group than in the SHD group (9,2% vs. 14,2% for
CVE and 8,3 vs. 14,5% for infection; p<0,05). Other comorbidities were
similar. The average time on dialysis before the observation period (dialysis
burden) was longer in NHD than in SHD (6,87 vs. 6,00 years; p<0,01), and
the average weight post dialysis at the beginning of observation was higher
by 3,88 kg in NHD patients (78,99 vs. 75,11kg; p<0,05). Consistent with
longer treatment times on NHD (447,7 vs. 283,0 min; p<0,05) the average
Kt/V was higher in NHD (eKt/V: NHD 1,84 vs. SHD 1,36; p<0,05).
Transferrin saturation (TSAT) was lower in NHD patients (NHD: 25,8% vs.
SHD: 27,67%; p<0,05) but hemoglobin (Hb) was similar in both groups
(NHD: 11,86 g/dL vs. SHD: 11,77 g/dL; p n.s.). PO4 and Calcium (Ca)
were lower in NHD (PO4: 1,74 mmol/L vs. 1,87 mmol/L; p<0,001 and Ca:
2,23 mmol/L vs. 2,24 mmol/L; p<0,05). No difference was found for PTH
between NHD and SHD. Creatinine and Albumin were significantly higher
than in SHD (NHD Creat: 10,17 mg/dL vs. 9,64 mg/dL and NHD Alb:
40,61 vs. 39,64 g/L; p<0,01). These differences persisted throughout the
observation period. For albumin there was a small decrease over time (21
months) in both groups, but reaching statistical significance only in NHD
patients (in NHD: from 40,61to 39,78 g/L; p=0,014, in CHD: from 39,64
to 39,41 g/L; p=n.s.). There were no significant trends for Hb, TSAT, PO4,
Ca, PTH and Creatinine.

Conclusions: In this large case control study NHD is associated with
higher Kt/V and nutritional parameters such as albumin and creatinine.
In contrast to previous reports no difference was found for Hb and PO4

control. Differences between groups might be due to higher prevalence of
comorbidities in the SHD group.
Disclosure: QiN is a collaboration of University of Cologne, Department
IV for Nephrology and General Internal Medicine (UC-Med IV) and KfH–
Curatorium for Dialysis and Kidney Transplantation e.V. QiN is funded by
an unrestricted educational grant to UC-Med IV from KfH.

Sa327 THE PRACTICE OF DIALYSATE SODIUM PROFILING AND
OUTCOMES IN THE DIALYSIS OUTCOMES AND
PRACTICE PATTERNS STUDY (DOPPS)

R. Saran 1, J. Thumma 2, Y. Li 1, R. Fissel 3, H. Kawanishi 4, J. Kim 5,
R. Fluck 6, F. Port 2, B. Robinson 1,2 . 1Univ. of MI, USA; 2Arbor Research,
USA; 3Cleveland Clinic, USA; 4Tsuchiya Gen Hosp, Japan; 5Univ of
Toronto, Canada; 6Derby City Gen Hosp, United Kingdom

Introduction and Aims: Sodium profiling (SP) is used for management
of intradialytic hypotension (IDH)-prone patients on hemodialysis (HD). It
has been suggested that the repetitive sodium load may eventually cause
harm. However, evidence from long-term studies is lacking. We report the
prevalence, predictors, and outcomes associated with the practice of SP
among patients enrolled in the international DOPPS.
Methods: 25,196 prevalent patients (time on dialysis 6 months) on thrice
weekly maintenance hemodialysis (HD) from all 3 phases of DOPPS (1996-
2008) in 12 countries were studied. A positive response to the question
of whether SP was used at baseline in the study was taken as use of this
practice in a given patient. IDH was defined by systolic blood pressure
(SBP) drop 30 mmHg + post-dialysis SBP 100 mmHg. Potential correlates
with SP were tested using logistic equations. Cox regression was used to
estimate the associations SP with clinical outcomes, and an instrumental
variable (IV) approach was used with facilities as the instruments to reduce
the effect of unmeasured confounders.
Results: Wide variation in facility utilization of SP was observed across
DOPPS countries. In 2005/06, SP use was 37% in Canada, 35% in
US, 15% in Belgium, and <8% in the other 9 DOPPS countries. SP
use has generally declined over time (e.g., in US from 51% in1996/97).
Patients receiving SP were, on average, older and had higher prevalence
of comorbidities. Associations with dialysis-related variables and clinical
outcomes are provided in the table. While SP did not predict mortality, it
was significantly associated with IDH and low pre dialysis SBP. SP patients
had marginally higher risk of hospitalization for volume overload and/or
extra HD sessions (p=0.14). Patients in facilities with greater SP use had, on
average, higher IDWG, higher odds of SBP>160mmHg, and faster UFR.
In facilities with >25% patients on SP, even patients who were not treated
with SP had, on average, higher dialysate Na (OR for dialysate Na >140:
1.15; 95% CI: 0.98-1.34; p=0.09).

Conclusions: This is the first large international study describing SP
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practices and trends across countries and HD facilities. While SP use is
generally more common in patients with higher comorbidity burden, patients
in facilities using more SP appear to have higher dialysate sodium exposure
and evidence of relative volume overload. Further investigations into the
possible benefits of lower sodium dialysate concentration and avoidance of
the routine/frequent use of SP are therefore recommended.
Disclosure: DOPPS is supported by scientific research grants from Amgen
(since 1996), Kyowa Hakko Kirin (since 1999, in Japan), Genzyme (since
2009), and Abbott (since 2009) without restrictions on publications.

Sa328 LIPID APHERESIS FOR THE LONG-TERM TREATMENT OF
REFSUM’S DISEASE

A. Heibges 1, J. Bunia 2, K. Kalb 3, S. Wagner 4, D. Zolotov 5,
D. Füchtemann 1, R. Klingel 1. 1Apheresis Res. Inst., Cologne, Germany;
2Dialysis Center, Iserlohn, Germany; 3General Hospital, Lüdenscheid,
Germany; 4Dialysis Center, Gießen, Germany; 5Dialysis Center, Witten,
Germany

Introduction and Aims: Refsum’s disease, also called phytanic acid
(PA) storage disease is a rare autosomal recessive disorder of fatty acid
metabolism, caused by mutations of the phytanoyl-CoA-hydroxylase gene.
Poorly metabolized PA accumulates in fatty tissues, including myelin
sheaths, and internal organs, leading to retinitis pigmentosa, peripheral
polyneuropathy, cerebellar ataxia, and renal, cardiac or liver impairment.
Although early treatment is important to prevent progression, the average
interval between first presentation of typical symptoms and diagnosis of
Refsum’s disease still exceeds 10 years. Therefore we wish to remind on this
often underdiagnosed disease and its therapeutic options. Dietary restriction
of PA is mostly not sufficient to prevent acute attacks and stabilize the
progressive course. PA bound to large LDL and VLDL molecules offers the
possibility of elimination by lipid apheresis.
Methods: We report on the long-term lipid apheresis treatment of 4 patients
with severe Refsum’s disease (age 60-71 years). Retinitis pigmentosa,
peripheral polyneuropathy, cerebellar ataxia, anosmia, and sensorineural
hearing loss were major symptoms, which in part occured in childhood
and became progressive in adulthood. Lipid apheresis was performed with
the Octo Nova device (SW 4.30.2/5.10.6, Diamed, Cologne) in 3 cases
as Lipidfiltration using a polyethylene plasma separator and a Lipidfilter
(Asahi Kasei Medical, Tokyo) and in 1 case as hemoperfusion using whole
blood adsorber Liposorber D (Kaneka, Osaka). Patients were monitored
by ophthalmological and neurological examinations, and measurements of
total blood PA (normal range <10 mg/l/<33 μmol/l).
Results: Lipid apheresis was performed for 5-25 years without related
complications. Maximum levels of PA before commencing chronic lipid
apheresis were >300 mg/l. Mean PA before the apheresis treatments was
87 mg/l (range 32-130 mg/l) and was reduced to 36 mg/l in steady
state (range 13-66 mg/l). Mean reduction rate was 59% per treatment.
Treatment schedules were adjusted individually by clinical symptoms from
weekly to biweekly. In all patients abnormal motor nerve conduction
velocity with signs of chronic denervation improved, brain MRT showed
no evidence of progressive PA deposition, ophthalmological examinations
showed morphological and functional stabilization of eye involvement.
Acutely developed weaknesses responded more rapidly and completely than
gradual onset polyneuropathy. One patient with ichthyosis experienced a
mitigation of this skin lesion. Lipid apheresis prevented the extension of the
disease to previously unaffected organs in 3 patients, one patient suffered a
slight left-sided hearing loss.
Conclusions: Extracorporeal elimination of lipoprotein-PA complexes by
lipid apheresis represents a pathophysiologically guided therapeutic ap-
proach, resulting in significant decrease of hospitalization and long-term
improvement or stabilization of overall rehabilitation in patients with
progressive Refsum’s disease.

Sa329 URAEMIC TOXIN REMOVAL AND NEW GENERATION
DIALYSERS SELECTIVITY

Alain Ficheux 1, Nathalie Gayrard 1, Ilan Szwarc 2, Daniel Andress 1,
Stéphan Soullier 1, Yohan Duny 3, Gilles Goubert 2, Priscilla Martinez 2,
Marie Thomas 2, Johanna Bismuth-Mondolfo 2 , Jean-Pierre Daurès 3,
Marie-Françoise Servel 2, Angel Argilés 1. 1RD-Néphrologie, Montpellier,
France; 2NDSG, Sète, France; 3IURC, Montpellier, France

Introduction and Aims: Besides urea clearance, modern approaches in
dialysis focus on removal of uraemic toxins and particularly molecules
ranging from 8 to 40 kDa mol wt. New dialysis membranes with more
reliable and narrower cut-off ranges are being proposed. However, their
selectivity threshold and removal capacities of these compounds have not
been fully assessed in clinics.
Methods: Eighteen stable dialysis patients were sequentially treated with
FX 100, and then Xenium 210 and Xevonta Hi23 dialysers, crossed over
for 2 weeks each. Total mass of urea, creatinine, total proteins, b2m,
RBP and albumin removed were measured in the spent dialysate. The
percentage reduction of serum urea, b2m, leptin, RBP, a1AT and albumin
were determined.
Results: Total urea removal was 533±18, 480±20 and 528±20 mg
respectively (NS). Xevonta removed significantly higher amounts of total
proteins (1209±74 mg), b2m (146±6 mg), RBP (179±23 mg) and albumin
(133±16 mg), than FX and Xenium, respectively for total proteins (810±55
and 809±52 mg; p<0.01 and p<0.01 respectively), for b2m (130±8 and
110±7 mg; NS and p<0.01), for RBP (136±16 and 104±9 mg; NS and
p<0.01) and for albumin (89±9 and 71±5 mg; p<0.025 and p<0.01).
Albumin represented 11, 11 and 8% of the total mass of proteins removed
by Xevonta, FX and Xenium respectively. Dialysate removal translated
into a significantly higher reduction in serum levels of b2m by Xevonta
(64.3±1%) than by FX (58.9±1%;p<0.01) or Xenium (59.9±1%;p<0.01),
while the differences in serum reduction rates of leptin (32±5, 28±5 and
29±4% for Xevonta, FX and Xenium respectively) and RBP (22±4, 21±4
and 18±3) did not reach the significant threshold; as did not either a1AT or
albumin.
Conclusions: The three dialysers have very high urea and b2m mass removal
capacities and a narrow cut-off range, as albumin was only 10% of the total
proteins removed. The serum reduction rate of b2m was very high using
classical haemodialysis technique (no increased convection), particularly
with Xevonta, while albumin loss was remarkably limited. Further analysis
of the 21 to 45 kDa range molecules is under study.
Disclosure: B BRAUN Avitum participated in the fees generated to perform
the study.

Sa330 PERFORMANCE AND COMPATIBILITY
CHARACTERISTICS OF LOW- AND HIGH EFFICIENCY
ON-LINE HEMODIAFILTRATION USING THE BAXTER
DIALYZER XENIUM XPH 210

Peter Ahrenholz 1, Roland Winkler 2, Grit Waitz 1, Steffen Mitzner 3,
Sebastian Klammt 3, Fred Peter 4, Angelito Bernardo 4. 1BioArtProducts
GmbH, Rostock, Germany; 2Praxisverbund Dialyse und Apherese, Rostock,
Germany; 3Dept. of Medicine, University of Rostock, Germany; 4Baxter
Healthcare Corporation, McGaw Park, IL, USA

Introduction and Aims: Convective transport with higher ultrafiltration rate
(UFR) increases efficiency of on-line hemodiafiltration (olHDF) but may
increase albumin loss. Some uremic toxins (e.g. p-cresol, phenol, CMPF) are
protein-bound, and it is not well understood if they can be efficiently removed
with increased convection. The effects of on-line convective therapies on
markers of inflammation with new dialyzer membranes have not been fully
characterized. Therefore, we performed a study to understand the impact
of olHDF with Xenium XPH on high molecular weight substances, protein
bound toxins, pro-inflammatory cytokines, and markers of endothelial
dysfunction.
Methods: We conducted an open, prospective, controlled, randomized study
of 8 ESRD patients treated with postdilution olHDF using Baxter Xenium
XPH 210 at 4 different substitution rates (SR): 0, 30, 60, 90 ml/min. Fol-
lowing parameters were determined: blood cell count, reduction rates (RR)
of urea, creatinine, phosphate, β2-m, changes in albumin, interleukins (IL-6,
IL-1 β), 3-carboxy-4-Methyl-5-Propyl-2-Furanpropionic Acid (CMPF), p-



iii144 Haemodialysis 1 Saturday, June 26, 2010

cresol, albumin binding capacity (ABiC), vascular cell adhesion molecules
(sVCAM-1, sICAM-1), and markers CD14+/CD16+, CD62L, CD11b dur-
ing the treatment. Dialysate collection for the determination of albumin into
the filtrate, p-cresol, CMPF and ABiC in the filtrate were also measured.
Results: The olHDF treatments with Xenium XPH 210 did not increase the
RR for small solutes. A significant increase in β2-m removal was seen. The
albumin loss into the dialysate is below the detection limit for lower SR (0
– 40 ml/min) and increases to about 2 g/4 hrs for higher SR (90 ml/min).
The strongly albumin bound CMPF could not be removed, whereas the
weaker bound p-cresol could be partially removed. Correspondingly ABiC is
slightly but significantly increased. IL-6 can be influenced by high-efficiency
olHDF (-18%) but not using hemodialysis or low SR. OlHDF with Xenium
XPH 210 resulted in a small sVCAM-1 increase of 14-15% during HD
and low-efficiency olHDF and in a marginal increase of 6-7% during high-
efficiency HDF. Inflammatory marker IL6 decreased with olHDF. Levels of
cell surface markers for the membrane biocompatibility CD62L and CD11b
suggest excellent biocompatibility. The proinflammatory monocyte-derived
CD14+CD16+ cell populations were significantly reduced during olHDF.
Conclusions: OlHDF with Xenium XPH 210, resulted in SR rate dependent
increase in RR of β2-m and limited albumin loss even at highest SR.
Strongly albumin bound uremic toxins such as CMPF could not be removed
even with high SR, but p-cresol could be removed effectively at high
SR. Marginal changes in sVCAM, CD14+CD16+ are seen at high SR.
Therefore, olHDF with Xenium XPH 210 enhanced the removal of β2-m
and reduced IL6 levels and CD14+CD16+ cell populations. In addition,
Xenium XPH 210 showed excellent biocompatibility profile.
Disclosure: This study was supported by the Baxter Healthcare Corporation

Sa331 TOLERANCE TO HEMODIALYSIS IN INSULIN-REQUIRING
DIABETIC PATIENTS: A PROSPECTIVE RANDOMIZED,
CROSS-OVER MULTICENTER STUDY BETWEEN
BICARBONATE DIALYSIS (BD) AND BLOOD VOLUME
CONTROLLED ACETATE-FREE BIOFILTRATION
(BVC-AFB)

A. Santoro 1, E. Movilli 2 , G. Cancarini 2, E. Mancini 1, on behalf of
THIRD Study. 1UO Nephrology, Dialysis, Hypertension, Policlinico
S.Orsola-Malpighi – Malpighi Hospital, Bologna, Italy; 2Division of
Nephrology, AO Spedali Civili & University, Brescia, Italy

Introduction and Aims: The diabetic (D) patient is fragile, with poor
dialysis tolerance, lack of achievement of dry body weight and inadequate
dialysis. To investigate a possible better tolerance to dialysis, eliminating
acetate in the dialysate bath (AFB) and using an automatic blood volume
control (BVC), we evaluated cardiovascular stability and frequency of
intradialysis symptoms in a prospective, randomized, cross-over study,
comparing conventional BD to BVC-AFB.
Methods: Fifty-five insulin-requiring D patients took part in the study (72%
male, 28% female;68±8 years,dialysis vintage 36±15 months): 68% of
them completed it (30% dropout). Each patient was treated for 3 months
with BD, then for 3 months with BVC-AFB, using same dialyzer surface,
blood flow rate (Qb), dialysis length (Td) and electrolyte content. Primary
end point was the frequency of dialysis complicated by hypotension.
Treatment tolerance was evaluated as frequency of intradialytic hypotensive
events (drop of systolic blood pressure<90 mmHg, or its reduction>25
mmHg to the predialysis value with hypotensive events requiring therapies),
changes in post-to-pre (�) dialysis systolic and diastolic blood pressure
(SBP, DBP) and heart rate (HR). Besides, the frequency of sessions requiring
nurse call/intervenction were accounted. The dialysis with hypotensive
events and nurse call were analyzed by crosstabs and Chi2, while the �

SBP, DBP and HR,by ANOVA.
Results: Dialysis treatments were comparable in terms of Td, Qb, actual
weight loss (WL), electrolyte content of the bath. BVC-AFB treatments
have an 2,3±0,4 (L/h) infusion flow rate (Table 1).

Table 1. Main dialysis parameters: data are as mean±SEM

BD (N=1765) BVC-AFB (N=1523) p

Td (min) 236±1 235±1 ns
Qb (ml/min) 300±1 307±1 ns
WL (kg) 3,1±0,2 3,1±0,3 ns

Besides, not all the hypotensive events required therapies or nurses inteven-
tions. A significant reduction of � BP and HR was observed.

Table 2. Main results: data are as frequency or mean±SEM

BD BVC-AFB p

Symptomatic dialysis 11,0% 5,1% p<0,01
Dialysis complicated by hypotensions 19,5% 14,1% p<0,01
�SBP lying (mmHg) -7,5±0,6 -0,8±0,6 p<0,01
�DBP lying (mmHg) -1,4±0,4 +0,5±0,4 p<0,01
�HR lying (bpm) +2,3±0,3 +0,6±0,3 p<0,01
�SBP standing (mmHg) -18,7±0,7 -11,7±0,7 p<0,01
�DBP standing (mmHg) -5,4±0,4 -3,4±0,4 p<0,01
�HR standing (bpm) +3,5±0,3 +0,2±0,4 p<0,01
Dialysis with nursing call/intervention 17,5% 5,4% p<0,01

Conclusions: The BVC-AFB combination seems to improve the cardio-
vascular response to dialysis treatment in diabetic patients.We observed a
reduction in the hypotensions frequency, in � BP and HR and an increase
in call-free sessions. Besides, the combination of acetate free and blood
volume control seems to increase the nurse time saving.

Sa332 SWITCH FROM LOW FLUX HAEMODIALYSIS TO POST
DILUTIONAL ON-LINE HAEMODIAFILTRATION: EFFECTS
ON INFLAMMATION AND RECOMBINANT HUMAN
ERYTHROPOIETIN DOSE IN URAEMIC PATIENTS

Ezio Movilli, Corrado Camerini, Paola Gaggia, Roberto Zubani,
Patrizia Poiatti, Guido Jeannin, Elena Faberi, Giovanni Cancarini. Division
of Nephrology, Spedali Civili, Spedali Civili and Section of Nephrology
University of Brescia, Brescia, Italy

Introduction and Aims: Chronic inflammation is common feature in
hemodialysis patients and it is associated with poor anemia control. On-line
haemodiafiltration (ol-HDF), combining elevate diffusion and convection
rates by using pyrogen-free dialysate as a replacement fluid, could be more
effective in reversing these signs.
Aim of the study: To evaluate the effect of the switch from standard low
flux (HD) to ol-HDF on high sensitivity serum C reactive protein (hsCRP),
serum beta 2 microglobulin (B2m), and recombinant human erythropoietin
dose (EPOdose) levels.
Methods: Protocol: Prospective comparison of 6 months conventional low-
flux HD (period 1) and 6 months post-dilutional ol-HDF (Period 2) on:
hsCRP, B2m, EPOdose (U/kg/week) in 30 patients (26 men, 4 women, mean
age 57±13 years) in chronic HD treatment for 12-108 months (median 36
months). Other variables included were: body weight (BW), serum Albumin
(sAlb), Hemoglobin (Hb), TSAT, Serum ferritin (F), serum sodium (Na),
serum potassium (K), pre dialysis systolic (PAS) and diastolic (PAD) blood
pressure. Intravenous iron supplements were administered according to the
K/DOQI guidelines recommentations in order to maintain TIBC 20-40%
and serum F 150-500 ng/ml. EPO was administered intravenously at the end
of dialysis in order to maintain Hb concentrations in the target 11-12 g/dL
range. Blood flow rate (QB) 300 ml/min (range 280-310 ml/min), dialysis
time (Td) 240 min (range 210-270 min), dialysate flow (QD) 500 ml/min
were kept constant in both period 1 and 2. Ol-HDF was performed using a
High flux filter of the same surface and membrane kind of HD. Post-dilution
replacement fluid amounted to 19.9±2.1 l/session. Data are expressed as
mean±SD, paired Student t test and Mann-Whitney U test were employed
for statistical analysis.
Results: The comparison of serum hsCRP, B2m, EPOdose, and Hb con-
centrations between the two periods of observation is shown in the table. A
significant reduction in hsCRP and B2m was observed after the switch to
ol-HDF (period 2). EPOdose behaved similarly. Hb concentrations did not
change in both periods. No significant variations of BW, PAS, PAD, Na, K,
sAlb, F, TSAT, were observed in both periods.

Period 1 6 months p Period 2 6 months p
Start End Start End

hsCRP (mg/dL) 6.6±8.4 5.3±7.5 NS 5.3±7.5 2.0±2.7 <0.01
B2M (mg/dL) 29.5±14.8 29.0±14.4 NS 29.0±14.4 21.3±12.3 <0.0001
EPOdose (U/kg/W 104±69 92±61 NS 92±61 57±35 <0.008
Hb (g/dL) 11.6±0.5 11.6±0.7 NS 11.6±0.7 11.7±0.6 NS
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Conclusions: The change from conventional low flux HD to ol-HDF results
in a significant reduction of hsCRP and B2m concentrations, associated
with a significant reduction in EPOdose in the presence of stable Hb
concentrations. This suggests better control of inflammatory status by
ol-HDF compared to standard HD.

Sa333 REMOVAL OF UREMIC RETENTION SOLUTES IN
STANDARD BICARBONATE HEMODIALYSIS AND
LONG-HOURS SLOW-FLOW BICARBONATE
HEMODIALYSIS

Carlo Basile 1, Pasquale Libutti 1 , Anna Lucia Di Turo 1,
Francesco Casino 2, Luigi Vernaglione 3, Sergio Tundo 4,
Pasquale Maselli 4, Edy Valentina De Nicolò 5, Edmondo Ceci 5,
Annalisa Teutonico 1, Carlo Lomonte 1. 1Miulli Hospital; 2Matera
Hospital; 3Manduria Hospital; 4Miulli Hospital; 5Miulli Hospital, Italy

Introduction and Aims: Several studies already stressed the importance of
hemodialysis (HD) time in the removal of uremic toxins. In those studies,
however, also the amount of dialysate and/or processed blood was altered.
Only one study has been published which investigated the isolated effect
of time, processing the same total blood and dialysate volume for three
different time schedules (1). It used GENIUS

®
single-pass batch dialysis

system (FMC, Germany): it consists of a closed dialysate tank of 90 l giving
the opportunity of effecting mass balances of any solute in a very precise
way.
Methods: This crossover study included 11 stable anuric HD patients:
they underwent 2 bicarbonate HD sessions (∼ 4h and ∼ 8h) in a random
sequence. The GENIUS

®
system and high-flux FX80 dialyzers (FMC,

Germany) were used. Volume of blood and dialysate processed and volume
of ultrafiltration were prescribed to be the same. Blood was sampled from
the arterial line at 0, 60, 120, 180, 240 min (all sessions), and at 360
and 480 min (8h sessions). Dialysate was sampled at the end of HD
from the dialysate tank. The following solutes were investigated: 1.small
molecules: urea, creatinine, phosphorus and uric acid; 2. middle molecule
β2M (MW: 11.8 kDa); 3. protein-bound molecules: homocysteine (MW:
135 Da, protein binding ± 50%), hippuric acid (MW: 179.2 Da, protein
binding ± 50%), indole-3-acetic acid (MW: 175.2 Da, protein binding ±
65%) and indoxyl sulphate (MW: 212.1 Da, protein binding ± 90%). Total
solute removals (TSR), total cleared volumes (clearance*time) (TCV) and
dialyzer extraction ratios (clearance/blood flow) (ER) were determined.
Results: TSR, TCV and ER were statistically significantly larger during
prolonged HD for all small and middle molecules. No statistically significant
difference was observed for protein-bound solutes. The Table shows TSR
[means (SD)] of all molecules (all in mg except homocysteine in μmol).

4h 8h % Difference (8 vs 4h) P <

Urea 40221 (12214) 48273 (17134) 20.0 0.01
Creatinine 1009 (412) 1378 (537) 36.6 0.01
Uric acid 809 (213) 1121 (234) 38.6 0.002
Phosphorus 723 (112) 1025 (123) 41.8 0.009
β2M 115.7 (43.3) 208.5 (46.4) 80.2 0.005
Homocysteine 259 (133) 301.3 (138) 16.3 0.36
Hippuric acid 126 (58) 101 (51) -19.9 0.18
Indole-3-acetic acid 44 (23) 51 (20) 15.9 0.54
Indoxyl sulphate 46 (17) 45 (17) -2.2 0.92

Conclusions: The present controlled study indicates that small and middle
molecules are removed more adequately from the deeper compartments
when performing a prolonged HD, even if blood and dialysate volumes
are kept constant. Hence, factor time is very important when comparing
different HD duration. The kinetic behaviour of protein-bound solutes is
different because of the strength of their protein binding. Thus, the question
remains open, how to improve clearance of these retention solutes.
Reference:
1. Eloot S et al. KI 73, 765, 2008

Sa334 INTRADIALYTIC SODIUM GRADIENT IS A POTENTIAL
MODIFIABLE RISK FACTOR FOR INTRADIALYTIC
MORBID EVENTS IN CHRONIC HEMODIALYSIS

E. Lars Penne 1,2, Len Usvyat 1, Jochen G. Raimann 1,2,
Stephan Thijssen 1,2, Olga Sergeyeva 1, Nathan W. Levin 1,2,
Peter Kotanko 1,2 . 1Renal Research Institute, New York, NY, USA; 2Beth
Israel Medical Center, New York, NY, USA

Introduction and Aims: In maintenance hemodialysis (HD) patients intra-
dialytic morbid events such as hypotensive episodes are associated with
adverse outcomes. The primary aim of the current analysis was to evaluate
the role of the intradialytic sodium gradient on the risk of intradialytic
morbid events in a large cohort of HD patients.
Methods: All in-center maintenance HD patients (age 18 to 90 years)
receiving dialysis at Renal Research Institute and New York Dialysis
Services facilities between Sep 1 2009 and Dec 31 2009 were included.
When a patient received more saline than required for priming and rinsing,
the treatment was classified as one with an intradialytic morbid event.
The number of events over the study period was captured. Patients were
divided into quartiles (Q) according to the percentage of treatments with
intradialytic morbid events (Q1:<7.8%, Q2: ≥7.8% – <16.9%, Q3: ≥16.9%
– <32.1%, Q4: ≥32.1%). Sodium gradient (GNa+) was defined as dialysate
sodium concentration minus serum sodium concentration. Univariable and
multivariable logistic regression was applied to calculate the odds ratio (OR)
of being in Q4, with GNa+ as the sole predictor in the univariable analysis
and GNa+ adjusted for sex, age, diabetes, dialysis vintage and ultrafiltration
rate (UFR) normalized for body weight in the multivariable analysis.
Results: We studied 4,128 patients (age 61±15 [SD], 54% males, 55%
blacks). Intradialytic morbid events occurred in 42,404 of 186,287 treatments
(23%). The frequency of intradialytic morbid events was positively related
with age (P-value for trend Q1 to Q4 < 0.001), diabetic status (P<0.001),
and GNa+ (P<0.001), and inversely with dialysis vintage (p=0.001) and
normalized UFR (P<0.001). In the multivariable logistic regression model
the OR for being in Q4 was increased in patients with a positive GNa+
(GNa+ > 3 to 6 mEq/L: OR=1.3 [95% CI 0.97 to 1.8, P=0.08]; GNa+ > 6
mEq/L: OR=3.3 [95% CI 2.2 to 4.9, P<0.0001]).

Conclusions: This study indentifies a positive sodium gradient as a potential
novel and modifiable risk factor for intradialytic morbid events. We propose
the hypothesis that aligning dialysate and serum sodium levels in HD
patients with a positive gradient may reduce the frequency of intradialytic
morbid events. Testing this hypothesis requires prospective studies.
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Sa335 RECURRENT EARLY FILTER CLOTTING IN REGIONALE
CITRATE ANTICOAGULATED CONTINUOUS
VENO-VENOUS HEMODIALYSIS (citrate-CVVHD) DUE TO
UNDETECTED ANTIBODIES TO HEPARIN-PLATELET
FACTOR 4 COMPLEXES

Torsten Slowinski 1 , Ina Lieker 1, Michael Sander 2, Dmytro Khadzhynov 1,
Stanislao Morgera 1, Hans-H. Neumayer 1, Harm Peters 1. 1Dep. of
Nephrology, Charité Campus Mitte, Berlin, Germany; 2Dep. of
Anesthesiology and Operative Intensive Care Medicine, Charité Campus
Mitte, Berlin, Germany

Introduction and Aims: We recently published a citrate anticoagulated
continuous veno-venous hemodialysis (citrate-CVVHD) protocol with vari-
able treatment dose (Morgera et al., Crit Care Med. 2009;37(6):2018-24).
The protocol was safe and easy to handle and mean filter life-time was 61.5
hours.
We here report of 5 cases with unexplained recurrent early filter clotting
beside effective citrate anticoagulation due to undetected antibodies to
heparin-platelet factor 4 complexes (hep-PF4 ab).
Methods: Regionale citrate anticoagulation was performed with variable
treatment dose using the MultiFiltrate™ CRRT-device (Fresenius, Germany)
in CVVHD mode. Between May 2008 and Sep 2009 we detected 5 cases
on ICU. All cases had acute kidney injury with need for RRT. Underlying
diseases were: 3 severe sepsis, 1 cardiac surgery, 1 abdominal surgery.
All patients had a history of systemic anticoagulation with heparin or
fractionated heparin for more than 10 days before initation of citrate
CVVHD. At time of initation of citrate CVVHD none of the patients had
clinical evident signs of thomboembolism.
Results: Mean filter life-time before diagnosis of HIT2 was 8 (range 1.3
to 14) hours. Postfilter ionized calcium concentrations were always in the
demanded range (mean 0.28, range 0.24 to 0.35 mmol/l). Mean thrombocyte
count was 160 (range 48 to 215)/nl at time of initation of citrate-CVVHD.
Thrombocyte counts fell to 114/nl in mean (range 36 to 177) within 5 days.
Mean time to testing for and diagnosis of HIT 2 was 6 (range 3 to 12)
days. After positive testing (HIPA) for hep-PF4 ab heparin was stopped and
all patients recivied argatroban with a mean PTT of 83 (range 48 to 119)
s. Under systemic anticoagulation with argatroban filter life-time of citrate
CVVHD increased to mean 58 (range 18 to 96) hours. Within 14 days
after initation of citrate CVVHD, 3 patients had diagnosis of a clinically
significant thrombembolic event.
Conclusions: In patients on ICU with moderate-low or -decreasing platelet
count and without clinically evident signs of thomboembolism often sepsis
or the state of critical illness is assumed as the cause of decreasing platelet
counts and tests for hep-PF4 ab are not performed. In case of undetected
and untreated hep-PF4 ab filter clotting can occur beside effective citrate-
anticoagulation in CVVHD. In case of unexplained recurrent early filter
clotting in citrate-CVVHD patients should be carefully examined for
underlying hep-PF4 ab and heparin-induced thrombocytopenia.

Sa336 AMINOACID LOSSES IN HEAMODIAFILTRATION WITH
ENDOGENOUS REINFUSION (HFR)

Angelo Testa 1, Jean Luc Orsonneau 2. 1E.C.H.O., Nantes, France;
2Biochimie, CHRU, Nantes, France

Introduction and Aims: Aminoacid (AA) losses during the dialysis proce-
dure represent between 3% and 12% of the patient’s daily protein intake, and
hemodialysis membranes can have a significant influence. Hemodiafiltration
with endogenous reinfusion (HFR) is a new, integrated two-step sorbent
system combining the advantages derived from the use of a double chamber
hemodiafiltration system and of regenerated ultrafiltrate as an endogenous
substitution fluid. There is increasing data showing potential benefits of this
technique in ESRD patients, because of sparing physiological substances in
the ultrafiltrate. The aim of our study was to compare the AA reduction rate
in HFR or high-flux HD (Hf-HD) treated patients.
Methods: Five patients were studied during two consecutive series, each
with Hf-HD (1.7 m2 polyphenylene membrane) and each with HFR based
on the use of a double chamber filter (Bellco, Mirandola). The first is
a convective chamber (0.9m2) in which the ultrafiltration of a patient’s
plasma water takes place. The ultrafiltrate is then regenerated through a
resin cartridge (SELECTA), placed in the circuit, and is finally reinfused

into the bloodstream before the second, diffusive, chamber (1.9m2). The
AA screening was performed by a mass spectrometer in tandem API3200
(Applied Biosystems).
Results: Post-dialysis AA values were significantly decreased in both
techniques. The mean AA reduction ratio was 30±18.7% in Hf-HD vs
18.4±16% in HFR group (p<0.0001). Figure 1 shows that AA post Hf-HD
losses were higher than HFR in all cases, but were significant only for
arginine and citrulline.

Conclusions: Our study shows small AA losses in HFR with respect to
Hf-HD with a polyphenylene membrane.

Sa337 ACTIVATION OF PLATELETS IN CONTACT WITH OXIDIZED
VITAMIN E-COATED SURFACE

Hiroshi Tsukao, Kenichi Kokubo, Toshihiro Shinbo, Minoru Hirose,
Hirosuke Kobayashi. Kitasato University School of Allied Health Sciences,
Kanagawa, Japan

Introduction and Aims: Vitamin E acts as a powerful scavenger to protect
plasma lipids and cell membranes from oxidative events, and also acts as
an inhibitor of platelet aggregation and adhesion. However, the beneficial
effects of vitamin E coating on platelet activation have not yet been clearly
demonstrated. One possible explanation is that many factors affect platelet
activation, so that the effect of the vitamin E coating alone may not be
easily determined. Another possible explanation is that when the vitamin E
coating acts as antioxidant, the vitamin E itself is oxidized and may become
a vitamin E radical, which may enhance platelet activation. The purpose
of the present study was to determine the effects of vitamin E coating on
platelets under defined conditions and examine whether oxidized vitamin E
coating may induce platelet activation.
Methods: Platelet-rich plasma (PRP) was prepared from porcine whole
blood. PRP was circulated for 4 hrs through either a vitamin E-coated
polysulfone dialyzer (VPS-15HA, Asahi Kasei Kuraray Medical, Japan)
or a non-coated polysulfone dialyzer (APS-15SA, Asahi Kasei Kuraray
Medical). During the circulation, samples were collected every hour for
determination of the expression levels of P-selectin on the platelets as a
marker of platelet activation. Superoxide anion production from the platelets
and P-selectin expression on the platelets in the PRP coming in contact with
an oxidized or non-oxidized vitamin E-coated surface were also measured.
Production of reactive oxygen species (ROS) in the platelets adhering to the
surface was also evaluated using aminophenyl fluorescein.
Results: The percentage of activated platelets in contact with the vitamin
E-coated membrane was higher as compared with that in contact with the
non-coated membrane (after 4 hr of circulation, p<0.01). The superoxide
anion levels in the PRP were significantly greater for the oxidized vitamin
E-coated surface than for the non-oxidized vitamin E-coated surface (n=10,
p<0.05). P-selectin expression on the surface of the platelets was also
significantly increased in the PRP coming in contact with the oxidized
vitamin E-coated surface (n=10, p<0.05). Platelet aggregation was observed
on the oxidized vitamin E-coated surface, whereas no platelet aggregation
was observed on the vitamin E-coated surface. ROS were generated in the
platelets adhering to the oxidized vitamin E-coated surface, whereas little
ROS was produced in the platelets adhering to the non-oxidized vitamin
E-coated surface.



Saturday, June 26, 2010 Haemodialysis 1 iii147

Conclusions: Contact with a vitamin E-coated dialysis membrane induced
activation of platelets during the circulation of PRP. Superoxide anion
concentration and the P-selectin expression on the platelets in PRP increased
when the PRP came in contact with the oxidized vitamin E-coated surface.
Platelet aggregation and ROS production in the adherent platelets were
actually pronounced on the oxidized surface. These results imply that the
platelet activation in patients with a low concentration of ascorbic acid
which can reduce oxidized vitamin E would be easily enhanced when the
patients use a vitamin E-coated membrane.

Sa338 CLINICAL ADVANTAGES OF ACETATE FREE DIALYSATE
CONTAINING CITRATE

Takahiro Kuragano, Minoru Furuta, Aritoshi Kida, Rie Kitamura,
Masayoshi Nanami, Yoshinaga Otaki, Yukiko Hasuike, Futoshi Nisihara,
Hiroshi Nonoguchi, Takeshi Nakanishi. Internal Medicine, Division of
Nephrology and Dialysis, Hyogo College of Medicine, Nishinomiya, Hyogo,
Japan

Introduction and Aims: Dialysate for hemodialysis treatment had in-
evitably contained acetate, even if most of alkalizing buffer was bicarbonate.
Recently, acetate free dialyzate containing citrate (AFCD) was developed.
For the purpose of evaluating clinical advantages of AFCD over acetate
containing dialysate (AD) on acid-base balance, anemia, nutritional condi-
tion, and low int-PTH in patients with maintenance hemodialysis (mHD),
dialysate for HD had been switched from AD to AFCD, and back to AD in
every 4 months period.
Methods: 29 patients with mHD were treated with acetate containing
dialyzate: AD (AK sorita®, ajinomoto, Japan) for 4 month (first AD period),
switched to AFCD (carbostar®; ajinomoto, Japan) for 4 month (AFCD
period), and returned to AD for next 4 month (second AD period).
Results: Metabolic acidosis: HCO3- levels did not change in the patients
with normal HCO3- levels (≥20mEq/L) among 3 periods. In the patients
with low HCO3- levels, it was significantly increased in AFCD period
compared with first AD periods.
Anemia: In the patients with target hemoglobin (Hb) (≥10g/dL), the dose
of ESA decreased in AFCD period (3750±1500 to 2600±1200 IU/week)
compared to first AD periods, while, Hb levels were maintained during
each period. Furthermore, in the patients with lower Hb levels, it increased
significantly in AFCD period without increasing ESA and iron doses.
Nutritional condition: In the patients with normal albumin levels (≥3.8g/dL),
it did not change during all periods. In the patients with lower albumin
levels, it was significantly increased in AFCD period compared with first
AD period.
PTH level: In the patients with normal parathyroid function (≥60pg/mL),
int-PTH and bone alkaline phosphatase (BAP) levels did not differ among
3 periods. In the patients with hypoparathyroidism (int-PTH<60pg/mL),
int-PTH and BAP levels were significantly increased in AFCD period.
These improvements of acidosis, anemia, malnutrition, and low turnover
bone disease in AFCD period totally dissipated in the second AD period.

Table 1

First AD period AFCD period Second AD period

HCO3- (≥20mEq/L) 22.4±2.4 23.2±1.8 20±2.1
HCO3- (<20mEq/L) 18.4±2.2 22.1±2.8* 18.1±1.8
Hb (≥10g/dL) 10.8±0.4 10.7±0.3 10.9±0.4
Hb (10<g/dL) 9.2±0.2 10.4±0.3* 10.1±0.2
Albumin (≥3.8g/dL) 4.0±0.2 3.9±0.3 3.8±0.2
Albumin (<3.8g/dL) 3.6±0.2 3.9±0.3* 3.6±0.2
int-PTH (≥60pg/mL) 132±22 151±18 136±22
int-PTH (<60pg/mL) 38±3 58±3* 40±2
BAP (int-PTH ≥60pg/mL) 37±4 38±2 36±3
BAP (int-PTH <60pg/mL) 12±2 16±2* 14±1

*Mean P<0.05: Compared with first and secondAD period.

Conclusions: HD treatment with AFCD may improve the patients with
metabolic acidosis, hyporesponsiveness of ESA, malnutritional condition,
or low turnover bone disease, respectively, only in the patients who had
each abnormality. The most interesting point in this study was that AFCD
did not over correct HCO3- or PTH levels.

Sa339 PILOT STUDY ON A REGIONAL CITRATE
ANTICOAGULATED CONTINUOUS VENOVENOUS
HEMODIAFILTRATION (citrate-CVVHDF) PROTOCOL WITH
VARIABLE TREATMENT DOSE

Torsten Slowinski 1 , Ina Lieker 1, Michael Sander 2, Dmytro Khadzhynov 1,
Stanislao Morgera 1, Hans-H. Neumayer 1, Harm Peters 1. 1Dep. of
Nephrology, Charité Campus Mitte, Berlin, Germany; 2Dep. of
Anesthesiology and Operative Intensive Care Medicine, Charité Campus
Mitte, Berlin, Germany

Introduction and Aims: In order to add convective solute transport to a re-
cently described citrate anticoagulated continuous venovenous hemodialysis
(citrate-CVVHD) protocol (Morgera et al., Crit Care Med. 2009;37(6):2018-
24) we established a citrate anticoagulated CVVHDF protocol with variable
treatment dose. Citrate-CVVHD has been shown to be safe and easy to
handle. Being based on dialysis however, citrate-CVVHD primarily relies
on diffusive solute transport via the filter membrane. To allow also convec-
tive solute transport, we designed a new citrate-CVVHDF protocol with an
additional postdilution hemofiltration dose. The citrate-CVVHDF protocol
was observed for filter life-time and metabolic control.
Methods: Prospective observational study. Protocol: A CVVHDF-based
citrate anticoagulation protocol on the MultiFiltrate™ CRRT-device (Frese-
nius Medical Care, Germany (FMC)) using a 4% trisodiumcitrate solution,
the dialysate fluid Ci-Ca™ Dialysate K2 (FMC), and a continuous calcium-
chloride (91 mmol/L) infusion. For the filtration dose we used a standard
bicarbonate-buffered substitution fluid (MultiBic™, FMC) in postdilution.
10 patients on ICU with acute kidney injury and need for CRRT were
included. For variable treatment dose patients were divided in 3 groups
according to their bodyweight (group 1: < 60 kg, group 2: 60 to 90 kg,
group 3: > 90 kg). The initial flows for dialysate/substitution fluid in the
groups were 1400/800, 1800/1000, and 2200/1200 mL/h, blood flow 80,
100, 120 mL/min, citrate flow 145, 175, 220 mL/h, and calcium flow 32,
45, 57 mL/min. Citrate flow was adjusted to postfilter ionized calcium (iCa)
measurements, target range 0.25-0.35 mmol/l, Calcium flow was adjusted
to patients systemic iCa. Treatment time was limited to 72 hours.
Results: Eight of 10 patients reached the maximum treatment time of 72 h.
No clotting was observed in all treatments. In one patient the treatment had
to be stopped after 50 h because of central venous catheter flow problems
and one patient died after 54 h. Acid-base control: mean [95%CI] blood-pH;
standard-bicarbonate at 48 h: 7.42 [7.38-7.44]; 24.6 [21.3-27.8] mmol/L,
at 72 h: 7.39 [7.35-7.43]; 25.0 [21.3-27.6] mmol/L. Electrolyte control:
mean [95% CI] s-sodium; s-potassium at 48 h: 139 [137-141]; 4.8 [4.4-5.2]
mmol/L, at 72 h: 139 [137-142]; 4.9 [4.4-5.4] mmol/L. Mean [95%CI]
treatment dose was 41 [37-46] mL/kg/h, mean [95%CI] s-urea at 48 h: 51
[37-66] mg/dL, at 72 h: 50 [35-65] mg/dL.
Conclusions: The citrate-CVVHDF protocol allows combined hemodialysis
and -filtration in CRRT with variable treatment dose and with the advantages
of regional citrate anticoagulation. In this pilot study in 10 patients filter run-
time in citrate-CVVHDF was remarkable and metabolic control excellent.

Sa340 APPLICATION OF PLASMA DIAFILTRATION IN AN in vitro
SEPSIS MODEL WITH A SELECTIVE PLASMA SEPATATOR

Mingxin Li, Jun Xue, Junfeng Liu, Yong Gu. Nephrology, Huashan
Hospital, Fudan University, Shanghai, China

Introduction and Aims: Removal of pro- and anti-inflammatory cytokines
may play an important role in the treatment of sepsis. Membranes with a
higher molecular weight cut-off can reduce cytokines plasma levels more
effectively since molecule weight of most cytokines are large. Plasma
diafiltration (PDF) with a selective plasma separator was performed to study
the cytokine and plasma protein permeability profiles of the membrane in
anin vitro sepsis model.
Methods: In vitro sepsis model was constructed by exposure of human
whole blood to bacterial lipopolysaccharide. Evacure 2A, a selective plasma
separator made of EVAL membrane, was placed in the blood circuit of
PDF. Sieving coefficient of cytokines and plasma protein were tested
in post-dilution PDF mode at the following operating parameters which
were combined in turn: fixed blood flow rate 150 ml/min; dialysate flow
rate 2000, 4000 ml/h; replacing fluid flow rate 400, 800 ml/h; net ultra
filtration rate 0, 300, 600 ml/h. An enzyme linked immunoadsorbent assay
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was used to measure the concentrations of tumor necrosis factor-α (TNF-
α), high-mobility group box 1 protein (HMGB1), interleukin-1β (IL-1β),
interleukin-1 receptor antagonist (IL-1ra), interleukin-2 (IL-2), interleukin-2
receptor (IL-2r), interleukin-6 (IL-6), interleukin-8 (IL-8), interleukin-10
(IL-10) in plasma and ultrafiltrate.
Results: Sieving coefficients of different solutes ranged from 0.1-1.0 at
first, decreased 10–60% after 1 hour’s PDF, and then kept stable. Most
sieving coefficients did not change with the flow rate of replacing fluid and
dialysate. Total clearance rates of cytokines ranged from 15-80 ml/min. The
concentrations of cytokines decreased 20-80% after 1 hour’s PDF. Sieving
coefficient of albumin was 0.1 at first and then decreased to 0.05 after 1
hour’s therapy. The clearance rate of albumin was 2.02±1.39,0.28±0.15
ml/min at 0, 120 min respectively. The rate of albumin loss averaged
0.54±0.07g an hour.
Conclusions: PDF with Evacure 2A plasma separator can remove almost
all of the inflammatory mediators commonly seen in sepsis. It can provide
an acceptable balance between high cytokine and low albumin clearances.

Sa341 PROTEOMICS ANALYSIS OF HEMODIALYSATE
REVEALED ADVANTAGE OF DIALYSIS CELLULOSE
MEMBRANES IN HOLDING BACK VITAL PROTEINS

Ivana Pesic, Cosima Baumann, Gry H. Dihazi, Gerhard A. Müller,
Hassan Dihazi. Department of Nephrology and Rheumatology, UMG
Göttingen, Georg-August-Universität Göttingen, Niedersachsen, Germany

Introduction and Aims: The vast majority of patients with end-stage renal
disease (ESRD) are treated with intermittent hemodialysis to remove the
uremic retention solutes. Difference between uses of different dialysis mem-
branes in treatment refers mostly to their effective time toxin removal and
membrane’s material. High flux dialyzer membranes allow a greater removal
of solutes in a shorter time. The use of dialysis polysulphone membranes
instead of dialysis cellulose membranes in therapy is recommended due to
their higher biocompatibility.
Methods: We used proteomics methods to analyze and further characterize
the dialytic removal of still undefined middle and high molecular weight
proteins as basis for further improvement of dialysis assessment. Dialysates
from 26 hemodialysis patients treated with different types of low-flux
filters (cellulose GFS+16® (n=7), polysulphone Polyflux-14L® (n=7)) and
high-flux filters (cellulose GFS+20® (n=5), polysulphone Polyflux-140H®

(n=7)) were analyzed by 2D gel electrophoresis and MS spectrometry.
Results: The protein patterns showed selective differences in the proteins
cleared depending on the dialysis membrane material used as well as on
dialysis filter type (low- or high-flux filter). In general, two dimensional (2-
D) gel maps of proteins from Polyflux membranes dialysates showed higher
protein amount compared to GFS membranes. Using 2-DE analysis software
(Delta-2D) we identified 202 proteins in Polyflux-140H, 122 protein spots in
Polyflux-14L, whereas in GFS+20 only three protein spots were identified
and almost no proteins were detected in gel maps from GSF+16. Using
mass spectrometry, 31 different proteins were identified for Polyflux-140H
and 21 proteins in for Polyflux-14L. The results were confirmed by Western
Blot using specific antibodies against selected proteins that were previously
identified by MS: ceruloplasmin, plasminogen, transferrin, α1-antitripsin,
albumin, β2 microglobulin and fibrinogen. These proteins were strongly
released in high-flux but not low-flux filter dialysates. Stronger releases
were confirmed in polysulphone membrane dialysates against cellulose
membrane dialysates.
Conclusions: Our results illustrate that the use of Polyflux-140H® during
dialysis, despite leading to an efficient removal of uremic toxin, does not
retain several other vital serum proteins of similar or higher molecular
masses. In addition, modified dialysis polysulphone membranes in set
against dialysis cellulose membranes were characterized by strong releases
and interactions of proteins in dialysates during treatment.

Sa342 FRACTIONATED PLASMA SEPARATION AND
ADSORPTION (Prometheus®) IN PATIENTS WITH
ACUTE-ON-CHRONIC LIVER FAILURE (HELIOS STUDY):
A PROSPECTIVE RANDOMIZED CONTROLLED
MULTICENTER STUDY

Andreas Kribben 1, Guido Gerken 2, Sebastian Haag 2,
Stefan Herget-Rosenthal 1, Ulrich Treichel 2, Christoph Betz 3,
Christoph Sarrazin 4, Eric Hoste 5, Hans Van Vlierberghe 5,
Àngels Escorsell 6, Pere Ginès 6, Carsten Hafer 7, Oliver Schreiner 8, Peter
R. Galle 8, Antonio Santoro 9, Elena Mancini 9, Daniel Abeles 10,
Hermann Salmhofer 11, Mladen Knotek 12, Justyna Kozik-Jaromin 13,
Kinan Rifai 14, HELIOS Study Group 15. 1Department of Nephrology,
University Duisburg-Essen, Essen, Germany; 2Department of
Gastroenterology and Hepatology, University Duisburg-Essen, Essen,
Germany; 3Department of Internal Medicine III, Goethe University,
Frankfurt/Main, Germany; 4Department of Internal Medicine I, Goethe
University, Frankfurt/Main, Germany; 5Ghent University Hospital, Gent,
Belgium; 6Liver Unit, Hospital Clínic, Barcelona, Spain; 7Department of
Nephrology & Hypertension, Medical School Hannover, Germany; 8I.
Medical Department, University of Mainz, Germany; 9Nefrologia e Dialisi,
Policlinico S. Orsola-Malpigihi, Bologna, Italy; 10Institute of Liver Studies,
King’s College Hospital, London, United Kingdom; 11Paracelsus Medical
University Salzburg, Salzburg, Austria; 12University Hospital Merkur,
Zagreb, Croatia; 13Clinical Research, Fresenius Medical Care, Bad
Homburg, Germany; 14Department of Gastroenterology, Hepatology and
Endocrinology, Medical School Hannover, Germany

Introduction and Aims: Fractionated plasma separation and adsorption
(FPSA) with the extracorporeal liver support system Prometheus® allows
removal of protein bound and water soluble toxins. This is the first large
prospective randomized controlled trial on the survival of patients with
acute-on-chronic liver failure (AOC) under FPSA therapy.
Methods: 145 patients with AOC recruited in 10 centers from 7 European
countries were randomized either to standard medical therapy (SMT; n=68)
or to SMT+FPSA therapy (n=77). FPSA therapy was intended for 8-11
treatments (minimum duration 4 hours each) during the first 3 weeks of
study. Primary endpoints were survival at days 28 and 90 irrespective of
liver transplantation.
Results: Chronic liver disease was due to alcohol abuse in 56% of patients
and in 20% of patients due to viral hepatitis. 63% of patients were male,
mean age was 51±10 years. Average MELD score of patients was 27±10
and Child Pugh Score (CPS) 12±1. The two study arms did not differ in age,
sex, etiology of chronic liver disease, MELD score, CPS and SMT. In the
intention-to-treat analysis of 145 patients survival on day 28 was 66 vs. 63%
(p=0.70; SMT+FPSA vs. SMT) and on day 90 was 47 vs. 38% (p=0.35),
respectively. During the trial 28 patients underwent liver transplantation
(SMT+FPSA: 15 patients,19.5%; SMT: 13 patients, 19.1%). In a predefined
subgroup analysis, a significant survival benefit was observed under FPSA
therapy in patients with hepatorenal syndrome type I (p=0.04) or MELD
score >30 (p=0.02).
Conclusions: FPSA with the extracorporeal liver support system
Prometheus

®
was not associated with an improved overall survival in

patients with AOC compared to standard medical therapy alone. However,
a survival advantage was observed in patients with hepatorenal syndrome
type I or severe AOC with MELD score >30.
Disclosure: The study was sponsored by Fresenius Medical Care Deutsch-
land GmbH.

Sa343 IMMUNOADSORPTION FOR CHRONIC INFLAMMATORY
DEMYELINATING POLYNEURITIS

N. Galldiks 1, S. Teschner 2, J. Leebmann 3, N. Frischmuth 4, P. Hollinger 5,
N. Nazli 5, C. Fassbender 6, R. Klingel 6, G. Fink 1, W. Haupt 1.
1Department of Neurology, University of Cologne, Cologne, Germany;
2Department of Nephrology, University of Cologne, Cologne, Germany;
3Department of Internal Medicine, General Hospital Passau, Passau,
Germany; 4Center for Nephrology Marienpark, Stuttgart, Germany;
5Center for Nephrology, Schwäbisch Hall, Germany; 6Apheresis Research
Institute, Cologne, Germany

Introduction and Aims: Chronic inflammatory demyelinating polyneuritis
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(CIDP) is an immune-mediated progressive or relapsing peripheral neuropa-
thy often causing severe chronic disability. Immunomodulatory treatment
with steroids, intravenous immunoglobulin (IVIG) and plasma exchange
(PE) reduce impairment at least temporarily. Long-term maintenance treat-
ment still remains a challenge. Immunoadsorption (IA) avoids the need for
substitution fluids with PE and is of proven benefit in a variety of immune
mediated inflammatory neurological diseases. Immediate antibody elimina-
tion, pulsed induction of antibody redistribution, and immunomodulation
are major mechanisms of action. Selective IA increasingly replaces classical
PE due to its equivalent efficacy and superior safety profile. Aim of this
retrospective investigation was to evaluate efficacy and safety of selective
IA in patients with CIDP to control acute relapse or stabilize the chronic
course.
Methods: Retrospectively analyzed CIDP patients received IA using dis-
posable tryptophan-linked polyvinylalcohol adsorbers. The mean treatment
volume was 2.5 l plasma per session. Duration, number and frequency of
IA was individually adjusted according to clinical symptoms of the patient.
Positive response to therapy was determined by measurable improvement in
strength, sensation and patients’ ability to perform activities of daily living.
INCAT score was used if applicable.
Results: In total, 14 patients (56±15 years; 6 women, 8 men) with definite
CIDP were analyzed. Ten patients were treated in a single hospital center
for acute symptomatic CIDP using IA. Five of these patients received serial
IA-treatment (mean application of 4 IA-sessions). Further 5 patients were
treated with 2 to 8 cycles (with in mean 4.6±2.7 IA-sessions per cycle) within
1-5 years. In these 10 patients, after IA treatment INCAT score decreased
significantly from 5.7±1.8 at baseline to 4.7±2.0 (p=0.004). In patients
with serial IA-treatment (n=5), clinical improvement lasted at minimum 4
weeks. Four patients were treated in outpatient clinics using long-term IA
with 1-2 treatments per week over 6 months to 12 years. In these patients, all
other therapeutic options (steroids, IVIG, immunosuppressive drugs) failed.
IA resulted in improvement in strength, reduction of motor weakness and
overall disability. Prolongation of intervals between IA treatments led to
recurrence of symptoms. In all patients, IA was safe and well-tolerated and
no severe side effects occurred.
Conclusions: IA can be regarded as effective and safe for the first line initial
therapy of relapsing and progressive CIDP as well as an option for long-
term maintenance treatment in selected patients. In particular, IA should be
considered for patients refractory to drug based therapies including IVIG.
Avoiding alloprotein substitution has to be highlighted.

Sa344 COMPARISON OF THE EFFECTS OF THE DILUTION MODE
ON INFLAMMATION AND LYMPHOCYTE FUNCTION
BETWEEN PREDILUTION AND POSTDILUTION
HEMODIAFILTRATION

Kenji Sakurai 1, Takeshi Saito 1, Kenichi Kokubo 2, Daiki Asahi 1,
Fumi Yamauchi 1, Hiromi Hosoya 1, Naoko Maruyama 2,
Hirosuke Kobayashi 2. 1Hashimoto Clinic, Sagamihara, Kanagawa, Japan;
2Kitasato University School of Allied Health Sciences, Sagamihara,
Kanagawa, Japan

Introduction and Aims: The effect of the dilution mode in hemodiafiltration
(HDF) on the blood cell has not yet been examined in detail. We compared
the effects of the dilution mode at a blood flow rate (QB) of 200 ml/min
and found that the serum levels of IL-6 and ICAM-1were higher and the
functions of lymphocytes were diminished after postdilution HDF. These
results could be attributable to the severe concentration of the blood cells in
postdilution HDF, which may lead to strong stress on the lymphocytes during
treatment. In the present study, we changed the QB to 250 ml/min to reduce
the effects of the concentration of blood cells and compared predilution
and postdilution modes with respect to the inflammation markers and
lymphocyte function.
Methods: All the clinical work was approved by the institutional research
ethics committee. Five stable hemodialysis patients were investigated in a
crossover trial. After predilution HDF was performed for over 1 month,
postdilution HDF was performed for 1 month, followed again by predilution
HDF for 1 month. The treatment conditions were: QB=250 ml/min, QD total
=500 ml/min, amount of substituting fluid = 40 L/session in predilution and
9 L/session in postdilution HDF. FDY-180GW dialyzers (PEPA membrane,
Nikkiso, Japan) were used. Blood samples were collected just before the

start and at the end of the HDF on the last day of each treatment. We
evaluated the serum levels of CRP, pentraxin 3 (PTX3), IL-6 and TNF-α
as markers of inflammation, serum levels of β2-microglobulin (β2MG) and
α1-microglobulin (α1MG) as markers of the removal efficiency, and the
ability of lymphocyte blastoid transformation induced by the stimulation of
concanavalin A (ConA), phytohemagglutinin (PHA) or pokeweed mitogen
(PWM) as a marker of lymphocyte function.
Results: The serum levels of PTX3 increased and those of IL-6 and
TNF-α decreased after treatments. However, no significant differences were
observed between the two dilution modes. The removal efficiencies of
β2MG and α1MG were similar in both modes. Lymphocyte response to
stimulation with mitogens was significantly lower in the postdilution mode
as compared with that in the predilution mode (p<0.01, using a two-way
ANOVA followed by the Bonferroni test), indicating that the predilution
mode still served as a better dilution mode for the blood cells in view of
lymphocyte blastoid transformation ability even at QB = 250 ml/min.
Conclusions: The amounts of IL-6 and TNF-α and other inflammatory
markers generated were the same in both the postdilution and predilution
modes at QB = 250 ml/min, suggesting that the blood cells and proteins
are less severely concentrated in post dilution HDF at this QB as compared
with that at the QB = 200 ml/min. However, the lymphocyte blastoid
transformation ability still remained higher in predilution HDF at QB = 250
ml/min, indicating that exposure to stress was less pronounced during HDF
in the predilution mode.

Sa345 A PROTEOMIC APPROACH TO INVESTIGATE
HAEMODIALYSIS MEMBRANE BIOCOMPATIBILITY

Vittorio Sirolli 1,4 , Barbara Pavone 1,2, Santina Lupisella 3, Sonia Bucci 1,2,
Luigi Amoroso 1,4, Federica Forlì 1,2 , Luisa Pieroni 1,2 , Paolo Sacchetta 1,2,
Carmine Di Ilio 1,2 , Giorgio Federici 3, Mario Bonomini 1,4 ,
Andrea Urbani 1,2 . 1Centre of Investigation on Aging (Ce.S.I.), “G.
d’Annunzio” University Foundation, Chieti-Pescara, CH, Italy;
2Department of Biomedical Sciences, “G. d’Annunzio” University,
Chieti-Pescara, CH, Italy; 3Department of Internal Medicine, “G.
d’Annunzio” University, Rome, Italy; 4Department of Medicine, Institute of
Nephrology, “G. d’Annunzio” University, Chieti-Pescara, CH, Italy

Introduction and Aims: Protein-adsorptive properties are a key feature
of membranes used for haemodialysis (HD) treatment. Protein adsorption
is vital to the biocompatibility of a membrane material and influences
membrane’s performance, but is a difficult tool to assess by the use of con-
ventional techniques. In this study, we assessed membrane biocompatibility
of two different dialyzers by correlating the absorbed proteome repertoire
with chemical features of the membrane surface.
Methods: Dialyzers composed of either cellulose triacetate (CTA; Sureflux
50L-effective surface 0.5 m2; Nipro Corporation, Japan) or helixone (Fx
40-effective surface 0.4 m2; Fresenius Medical Care AG, Germany) were
employed to develop an ex-vivo apparatus and exposed to whole blood
from healthy human donors. The apparatus flow was set to 26 ml/min and
the blood circulated for 30 minutes. The profiling strategy was based on
2D-electrophoresis (2DE) coupled to MALDI-TOF/TOF analysis.
Results: The total protein adsorption per m2 was not significantly different
between the two materials. An average of 179 protein spots were visualised
for Helixone membrane while a map of retained proteins onto CTA
membrane was made up of 239 spots.After statistical analysis, a total of
41 differentially expressed spots were identified: 26 proteins were more
concentrated in CTA membrane and 15 in FX40. Interestingly, the CTA
material showed an higher binding capacity for albumin and apolipoprotein.
In fact, a number of different protein spots belonging to the gene transcript of
albumin were visible in the CTA map. On the contrary, helixone membrane
bound only a small proportion of albumin, while proved to be particularly
active in retaining protein associated with the coagulation cascade, such as
the fibrinogen isoforms.
Conclusions: These data may provide a molecular basis for the interpre-
tation of the efficacy and safety of anticoagulation treatment during renal
replacement therapy.
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Sa346 REFINING CALCIUM BALANCE CALCULATION IN
CITRATE ANTICOAGULATED CVVHDF

Michele Messa 1, Saulle Mazzolini 2, Sabina Leonardi 1, Roberto Mioni 1 ,
Giulio Romano 1, Gaetano Ferrara 1, Ugolino Livi 3, Amato De Monte 4,
Domenico Montanaro 1. 1Specialistic Medicine, Azienda Ospedaliero
Universitaria, Udine, Italy; 2Institute of Clinical Chemistry, Azienda
Ospedaliero Universitaria, Udine, Italy; 3Cardiothoracic Surgery, Azienda
Ospedaliero Universitaria, Udine, Italy; 4Intensive Care, Azienda
Ospedaliero Universitaria, Udine, Italy

Introduction and Aims: Widespread use of regional anticoagulation with
citrate may be hindered by difficulty to accurately predict calcium balances.
Aim of the present study was to identify variables that could help for a more
precise prediction of calcium loss into the effluent when different convective
and diffusive flows are applied.
Methods: The study was conducted in 8 AKI (acute kidney injury) patients
for whom citrate anticoagulated CVVHDF was prescribed for haemorrhagic
risk or heparin induced thrombocytopenia. An high flux 1,4 square meters
filter was utilized and a low concentration citrate (12 mmol/l) based fluid
infused in predilution mode (PBP: pre blood pump) into the blood circuit.
Blood flow and a bicarbonate buffered postfilter infusion were held constant
during the study time respectively at 140 ml/m’ and 300ml/h. A 10% CaCl2
solution was infused in a separate central vein at 8 ml/h. During the study
procedure PBP fluid was delivered at 2 flow rates (A= 2.1 or B = 2.8 l/h)
whereas a “calcium free” dialysate was settled at 3 different rates (Qd)
of 1.0, 2.5, 4.9 l/h for a combination of 6 consecutive time periods of
nearly 15’ duration each. Total calcium concentration was sampled from
the effluent port (Caeffl) at the end of each period. Systemic hematocrit (Htc
%) serum total calcium (sCa mg/dl), ionized calcium (Ca2+), total proteins
(sProt g/dl) and albumin (sAlb g/dl) concentrations were measured before
starting procedure.

Table 1

Age years 69 (±11)

Body weight kg 73.9 (±11)
Htc % 27.6 (±2.5)
sProt g/dl 5.4 (±.42)
sAlb g/dl 2.26 (±.27)
sCa mmol/l 2.13 (±.35)
Ca2+ mmol/l 1.19 (±.19)

Data are expressed as mean (±SD). ANOVA was used for comparison
between groups and simple and multiple regression with stepwise backward
regression adopted for correlation analysis.
Results: Caeffl (mmol/l) are shown in Table 2

Table 2

Qd l/h A B

1.0 1.33 (±.19) 1.27 (±.16)
2.5 1.28 (±.18) 1.14 (±.16)
4.9 1.05 (±.18) 0.96 (±.17)

Caeffl was not significantly different between A and B (p=0.06) but
within A (p=0.013) and B periods (p=0.004). On univariate analysis Caeffl

correlated positively with sCa (r=0.679 p<0.0000), negatively with Qd
(r= -0.59 p<0.0001), sAlb (r= -0.53 p=0.0001) and Htc (r= -0.49 p<-
0.0005). On multivariate regression analysis Caeffl was predicted by PBP
(p<0.0001), Qd (p<0.0000), sCa (p<0.0001) and Htc (p=0.0006): overall
r2=0.891 (p<0.0001). Thus Caeffl = 1.472 – (PBP*0.135) – (Qd*0.0763) +
(sCa*0.367) – (Htc*0.0194).
Conclusions: The above formula could help in predicting calcium loss
through the filter during citrate anticoagulated CVVHDF in a wide range of
dialytic fluxes. This may be useful in order to reduce medical prescriptions
and nurses’ burden. Furthermore it may help in prescribing the minimal
requested calcium dose to avoid possible dangerous positive calcium
balances. Prospective studies might be necessary to validate the Caeffl

formula.

Sa347 EFFECTS OF CASCADE FILTRATION IN COMBINATION
WITH INTERFERON AND RIBAVIRIN IN THE TREATMENT
OF NON RESPONDER CHRONIC HEPATITIS C PATIENTS

Alfonso Ramunni 1, Paola Brescia 1, Maria Rendina 2, Pasquale Coratelli 1 .
1Department of Internal and Public Medicine, Section of Nephrology,
University of Bari, Bari, Italy; 2Department of Emergency and Organ
Transplantation, Section of Gastroenterology, University of Bari, Bari,
Italy

Introduction and Aims: In 40% of patients with chronic hepatitis C,
standard therapy is unable to eradicate the virus. Since the response to
pharmacological treatment depends on the initial viral load, there is a
rationale for reducing this load by means of apheretic depletion of the
C virus. Aim of this work was to administer cascade filtration (CF) to
non responder patients affected by hepatitis C (pts) before resuming the
pharmacological treatment.
Methods: 10 pts underwent 12 sessions of CF, 3 per week (treated plasma
volume/session: 3000 ml). After the first week, therapy with PEG-IFN (1.5
μg/kg/week) plus Ribavirin (1200 mg/day) was associated. The viral load
was defined before and after each CF session, and at the 1st, 3rd and 6th
month.
Results: The mean pre-apheresis viral load dropped from 2176275±
3109997 U/ml at the first session to 1486726±2091975 U/ml by the fourth
(p<0.001), and 347500±637428 U/ml before the last (p<0.001). The mean
percentage reduction of the viral load went from a minimum of 29.5% to a
maximum of 42%. Early virological response was obtained in 70% of these
patients as compared with only 10% in an age- and sex-matched control
group consisting of 10 patients.
Conclusions: Efficacious removal of HCF was obtained with CF. The
successful reduction in the viral load achieved with apheresis led to a better
response to pharmacological treatment in patients previously classified as
non responders.

Sa348 A NOVEL HIGH PERMEABILITY HEMODIALYSIS FILTER
ALLOWS MORE EFFECTIVE REMOVAL OF SERUM
λ-FREE LIGHT CHAINS THAN THE STANDARD HIGH
CUT-OFF FILTER IN ACUTE KIDNEY INJURY DUE TO
CAST-NEPHROPATHY

Bernhard M.W. Schmidt, Jan T. Kielstein, Christian Clajus,
Hermann Haller, Sajoscha A. Sorrentino. Nephrology and Hypertension,
Hannover Medical School, Hannover, Germany

Introduction and Aims: Approximately 10% of patients with multiple
myeloma become dialysis-dependent, the predominant cause being cast-
nephropathy due to excess kappa (κ) or lambda (λ) serum free light chains
(FLCs) produced by clonal expansion of plasma cells. The molecular
weight of a monomeric κ-FLC is 22.5 kDa, whereas the λ-FLC is typically
dimeric with a molecular weight of 45 kDa. These molecules are normally
rapidly cleared by glomerular filtration, but can overwhelm the reabsorptive
capacity of the proximal tubules when excess concentrations are reached.
In an attempt to improve rates of renal recovery, high-cut off dialysis
with the Gambro HCO 1100 dialyzer is currently studied in patients with
cast-nephropathy. We compared the ability of different high cut-off dialyzers
to remove serum free light chains (FLCs) in acute kidney injury due to
cast-nephropathy.
Methods: Extended dialysis was performed in three patients (one female,
aged 46, 52 and 69) with acute kidney injury due to biopsy-proven
cast-nephropathy, using a single pass batch dialysis system and two
different dialyzers in a cross-over fashion: a polysulphone high-flux dialyzer
(Ultraflux HD 1000; effective surface area 1.8 m2; inner lumen 220 μm;
wall thickness 35 μm, Fresenius Medical Care, Bad Homburg, Germany)
and a polyarylethersulphone/polyvinylpyrrolidone high-flux dialyzer (HCO
1100; effective surface area 1.1 m2; inner lumen 215 μm; wall thickness 50
μm, Gambro Hospal GmbH, Hechingen, Germany). Both dialyzers allow
elimination of substances with a molecular weight of ∼ 45 kDa. Samples
were collected at pre-filter and post-filter sites, as well as from the collected
spent dialysate. The dialyzer clearance was calculated from concentrations
before and directly after the dialysis membrane and the blood flow. The total
amount of the removed light chains was measured directly as the whole
dialysate was preserved.



Saturday, June 26, 2010 Haemodialysis 1 iii151

Results: The median κ-FLCs clearance was similar with both dialyzers with
49.4 mL/min (range: 47.9 – 50.9 mL/min) for the HD 1000 vs. 46.1 mL/min
(range: 38.5 – 80.4 mL/min) with the HCO 1100. The median λ-FLC
clearance was notably higher with the HD 1000 (42.3 mL/min; range: 29.6
– 80.4 mL/min), as compared to the HCO 1100 (24.0 mL/min; range: 2.1
– 50.6 mL/min) at a median blood flow and counter current dialysate flow
of 190 mL/min (range: 180 – 250 mL/min). This was also reflected in the
median amount of removed λ-FLCs found in the spent dialysate (1,427
mg/h (155 – 2700 mg/h) with HD 1000 vs. 632 mg/h (344 – 921 mg/h) with
HCO 1100).
Conclusions: Both dialyzers are equally effective in the removal of κ-FLCs.
However, the HD 1000 dialyzer might be more effective in the removal
of λ-FLCs. Differences in efficacy to remove λ-FLCs probably reflect the
available effective surface area of the dialyzers.
In conclusion, both tested high cut-off filters allow for relevant elimination
of serum free light chains and should be evaluated for treatment of
cast-nephropathy.
Disclosure: The HD 1000 dialysis filter was provided courtesy of Fresenius
Medical Care, Bad Homburg, Germany. JTK received speaker fees and
research support from Fresenius Medical Care Germany and the Else
Kröner-Fresenius-Foundation (P63/06//EKMS 06/03).

Sa349 REGIONAL CITRATE ANTICOAGULATION AND PATTERNS
OF RENAL REPLACEMENT THERAPY IN CRITICALLY ILL
SURGICAL PATIENTS

Anne Lerner-Gräber, Timo Speer, Danilo Fliser, Matthias Klingele.
Nephrology, Saarland University Medical Centre, Homburg/Saar, Germany

Introduction and Aims: Continuous renal replacement therapy (CRRT) in
critically ill patients is challenged by sufficient anticoagulation for effective
delivery of CRRT on the one hand and by the risk of bleeding especially in
patients after surgery on the other hand. Citrate anticoagulation more and
more becomes a standard method of anticoagulation in CRRT and modern
machines for CRRT have simplified the protocols and improved safety.
Methods: We performed a retrospective analysis of all CRRTs between
03/2007 and 08/2009 in 6 intensive care units in a tertiary medical centre
(Saarland University Medical Centre).
Results: A total of 6,827 treatments were performed in 669 patients,
2,797 treatments in surgical and 4,032 treatments in medical intensive
care patients. The SAPS II score of surgical patients receiving CRRT
was significantly lower as that in medical patients treated on intensive
care units. However, it increased over the time. In the same period citrate
anticoagulation with modern machines became increasingly available. In
2007 CRRT anticoagulation in surgical patients was in 48%, 26% and 28%
based on heparin, argatroban and citrate respectively. In 2009, only 7%
and 10% of CRRT anticoagulation were heparin- and argatroban-based, but
82% of CRRT were performed with regional citrate anticoagulation. In the
same time, CRRT for surgical patients increased from 40% to 49% of the
total amount of CRRT treatments.
Conclusions: Risks of heparin-induced thrombocytopenia (HIT) limits
its use for CRRT, while the risk of haemorrhage limit both, heparin- and
argatroban-based anticoagulation. There is a correlation between availability
of regional citrate anticoagulation as a standard method in CRRT and the
number of treatments in critically ill surgical patients with high risk of
bleeding.

Sa350 IMPACT OF DIALYSER FLUX AND DIALYSATE QUALITY
ON INFLAMMATORY MARKERS AND LIPID PROFILE IN
HAEMODIALYSIS PATIENTS

Hadim Akoglu, Serhan Piskinpasa, Fatih Dede, Ali Riza Odabas.
Department of Nephrology, Ankara Numune Research and Education
Hospital, Ankara, Turkey

Introduction and Aims: Inflammation along with dyslipidaemia contribute
to progressive atherosclerosis in haemodialysis (HD) patients. In recent
years, dialyser flux and quality of dialysate are suggested to be potential
factors affecting inflammatory status and lipid profile in these patients. The
aim of this study was to compare short term effects of high-flux (HF)
membranes vs low-flux (LF) membranes, and ultrapure dialysate (UPD) vs

conventional dialysate (CD) with respect to pro-inflammatory cytokines and
lipid profile in patients on maintanance HD.
Methods: Fifty stable HD patients (28 male, 22 female, mean age 58±15
years) who were free of any inflammatory diseases, were recruited for
the study. After a 1 month run-in period of standart bicarbonate dialysis
using a LF membrane, serum albumin, lipid profile (HDL-cholesterol,
LDL-cholesterol, triglyceride), inflammatory markers (IL-6, IL-8, TNF-α,
hsCRP), and haemoglobin levels were measured. Time of maintenance
haemodialysis, presence of diabetes mellitus, body mass index, equilibrated
Kt/v were also recorded. Then, patients were randomised into two groups:
group A (n=25) and group B (n=25). Patients in group A continued HD
treatment with a LF polysulphone dialyser, whereas patients in group B with
a HF polysulphone dialyser for 6 weeks. After blood sampling for biochem-
ical parameters of inflammation and lipids, all patients underwent standart
bicarbonate dialysis using a LF membrane for 4 weeks (wash out period).
Subsequently, all patients (group A+group B) haemodialysed with CD using
a LF polysulphone dialyser for 6 weeks and then transferred to on-line
haemodiafiltration with UPD for another 6 weeks. Blood samples were ob-
tained for biochemical parameters of inflammation and lipids every 6 weeks.
Results: No significant differences were observed between group A and
B for the patient characteristics and biochemical parameters at baseline.
After 6 weeks of dialysis period, serum albumin, inflammatory markers,
HDL-cholesterol, and LDL-cholesterol levels did not differ between group
A and B, whereas, serum triglyceride levels were significantly higher in
group B compared to group A (162±73 vs 234±119 mg/dl, p=0.026). When
patients were transferred from 6-week period of HD with CD to 6-week
period of on-line haemodiafiltration with UPD, serum IL-6, IL-8, and
TNF-α levels significantly decreased {median: 3,9 (1,4-8,6) vs median: 1,4
(0,1-4,1) pg/ml, p=0.001; median: 16,9 (8,9-47,0) pg/ml vs undetectable,
p<0.001; median: 21,1 (18,4-24,1) vs median: 16,4 (13,2-21,9) pg/ml,
p=0.009, respectively}, whereas, a significant increase in HDL-cholesterol
and LDL-cholesterol levels were detected (26±8 vs 32±10 mg/dl, p=0,001;
111±37 vs 128±39 mg/dl, p=0.035 respectively).
Conclusions: This study demonstrated a potent effect of UPD on reduc-
ing pro-inflammatory cytokines in HD patients. Both haemodialysis with
HF membranes and on-line haemodiafiltration with UPD may lead to
fluctuations on serum lipid profile.

Sa351 USE OF CITRATE 4% AS REGIONAL ANTICOAGULANT IN
CONVENTIONAL HEMODIALYSIS

Mauricio Lutzky, Milton Kalil, Renato Eick, Maria de Lourdes Thomas,
Andrea Vega, Lilian Araujo. Centro de Dialise, Hospital Moinhos de Vento,
Porto Alegre, RS, Brazil

Introduction and Aims: The need for anticogulation in situations where
the use of heparin is contraindicated in patients undergoing conventional
hemodialysis plus the experience of using trisodium citrate 4% in patients
with continuous dialysis methods, made us to use citrate in conventional
hemodialysis. This method of regional anticoagulation has been described
by Pieter Evenepoel et al. (AJKD, 2002;39(2)315-323). Objective: To
evaluate the effectiveness of the use of trisodium citrate solution to 4% in
patients undergoing conventional hemodialysis.
Methods: We evaluated five cases in situations where the use of systemic
heparin was contraindicated (recent introduction of long-term catheter,
peritoneal hemorrhage and postoperative orthopedic surgery). The patient
with intra-abdominal hemorrhage held five sessions of hemodialysis and the
other four patients underwent a session of hemodialysis with citrate. The
solution used was trisodium citrate to 4% in arterial line in the infusion of
130 ml/hour during the entire session. The machines were Fresenius 4008S
adjusted sodium to 125 mEq/l and bicarbonate to 32 mEq/l. The dialysis
bath contained 3.5% calcium with 500ml/minuto flow and blood pump flow
between 250 and 300ml/min. In three cases, samples of ionic calcium, total
CO2, sodium, creatinine and urea before and after treatment, and collected
a sample of calcium ion, in the system of hemodialysis, after 1 hour of
the beginning of the session. The sessions were accompanied with pressure
measurements and appearance of the capillary.
Results: In a total of 9 sessions, there was no interruption of the sessions or
coagulation system. There were no significant changes in levels of ionized
calcium, sodium and total CO2 measured before and after the sessions
hemodiálise.
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A average ionic calcium of hemodialysis system measured one hour after
the start was 2.84±0.21mg/dl.

Levels of ionized calcium, sodium and total CO2 in the hemodialysis sessions

Pre-dialysis average Average system Post-dialysis-average

Ionic calcium (mg/dl) 4.56±0.56 2.76±0.26 4.78±0.47
Sodium (mEq/l) 132.29±5.59 – 133.710±3.15
Total CO2 (mEq/l) 26.43±3.73 – 26.01±4.81

Conclusions: The use of 4% trisodium citrate regional anticoagulation of
patients undergoing conventional hemodialysis has proven to be an effective
and safe method used in this trial.

Sa352 USE OF LOW MOLECULAR WEIGHT HEPARIN LMWH
(TINZAPARIN-INNOHEP) IN MAINTENANCE
HAEMODIALYSIS-ITS SAFETY, EFFICACY, AND EFFECT
ON BIOCHEMICAL PARAMETERS

Abdalla Bubtana 1, Sandip Mitra 1, L. Mapindan 2, J. Williams 2.
1Nephrology Department, Manchester Royal Infirmary, Manchester, United
Kingdom; 2Rena Unit, Macclesfield Hospital, Macclesfield, United
Kingdom

Introduction and Aims: During haemodialysis, anticoagulation is required
which is usually in form of unfractionated heparin to prevent clotting of ex-
tracorporeal circuits. European best practice guidelines have recommended
the use of LMWH for prevention of clotting during haemodialysis-Guideline
V.2.2. Our aim to implement use of LMWH (Tinzaparin- Innohep), assess
its safety, efficacy, and effect on biochemical parameters including lipid
profile.
Methods: Guidelines protocol for use of LMWH (Tinzaparin-Innohep) in
haemodialysis has been approved by our drug pharmacy group, with three
variable doses (2500,3500,and 4500 IU),starting with 2500 injection into
the venous needle at the start of dialysis session, and adjusting the dose
according to clinical response.
21 (76% males) chronic haemodialysis patients were included in the study
after verbal consenting for a period of 6 months, 19 patients with AV fistula
and 2 with tunnelled line. 3 of the patients were on oral anticoagulant drugs.
Results: 1780 dialysis sessions were performed with use of Tinzaparin
over 6 months period. Streaky dialysers were observed which cleared after
adjusting the dose and no significant bleeding episodes after dialysis.No
side effects were linked to use of Tinzaparin during the study period. The
mean ± SD of Tinzaparin dose was 3214±717 IU with median 3500 IU
and range (2500-4500). The mean plasma anti-Xa activity was 0.32±0.1
(0.18-.56) IU/ml one hour after injection dose of Tinzaparin, and mid-week
pre-dialysis plasma anti-Xa activity was 0.01±0.004 (0.01-0.02) IU/ml.
Analysis of the patients data during the period of use unfractionated heparin
(Time 1) and Tinzaparin (Time 2) was performed, and statistically significant
differences for platelets and ALT were obtained, however all results were
within normal range and no clinical significant effect.

Mean (SD); Range Paired t-test; P-value

Heparin Tinzaparin

Haemoglobin g/l 119.4 (10.8); 94-138 121.3 (7.2); 103-133 =0.31
Platelets 206.9 (68.3); 60-332 186.9 (65.2); 33-320 <0.001
Ferritin μg/l 508 (182.3); 127-784 536.5 (119.6); 257-699 =0.35
Epo dose μg/l 20; 0-100 20; 0-100 =0.40
ALT IU/l 18.3 (8.2); 7-42 22 (12.7); 8-60 =0.006
GGT IU/l 37; 15-118 30; 12-162 =0.78
Bilirubin μmol/l 13.9 (3.4); 9-20 14.8 (3.5); 10-26 =0.15
URR% 72.9 (6); 55-82 72.7 (5.5); 62-82 =0.79
KT/V 1.3 (0.21); 0.8-1.7 1.29 (0.2); 0.9-1.7 =0.70

There was no major impact on the lipid profile during the study period,
although there was tendency for decrease in total cholesterol and LDL-
cholesterol, however this does not reach significant level (P=0.21,P=0.36),
there was also tendency for increase in HDL-cholesterol and triglyc-
erides,however this does not reach significant level (P=0.58,P=0.69).
Conclusions: Tizaparin is safe and well tolerated by our patients and no
side effects linked to its use. It was easy to administer by the nursing staff
and it saves precious nursing time.

Sa353 PLASMA PROTEIN CARBONYLATION IN CHRONIC
URAEMIC PATIENTS UNDERGOING MAINTENANCE
HAEMODIALYSIS

Vittorio Sirolli 1,4 , Barbara Pavone 1,2, Annalisa Giardinelli 1,2 ,
Sonia Bucci 1,2, Federica Forlì 1,2 , Paolo Sacchetta 1,2, Natalia Di Pietro 1,2 ,
Luigi Amoroso 1,4, Lorenzo Di Liberato 1,4, Assunta Pandolfi 1,2,
Andrea Urbani 1,2 , Mario Bonomini 1,4 . 1Centre on Investigation on Aging
(Ce.S.I.), “G. d’Annunzio” University Foundation, Chieti-Pescara, CH,
Italy; 2Department of Biomedical Sciences, “G. d’Annunzio” University,
Chieti-Pescars, CH, Italy; 3Department of Internal Medicine, “G.
d’Annunzio” University, Rome, Italy; 4Department of Medicine, Institute of
Nephrology, “G. d’Annunzio” University, Chieti-Pescara, CH, Italy

Introduction and Aims: Carbonylation of proteins is an irreversible mod-
ification caused by the introduction into proteins of carbonyl derivatives.
Such abnormality can alter protein structure and function leading to cellular
dysfunction and tissue damage. Chronic uraemia is associated with an
increased carbonyl overload (“carbonyl stress”) resulting in modification of
proteins, which may be relevant to long-term complications associated with
chronic renal failure and dialysis. The present study was undertaken to ex-
amine the evidence for plasma protein carbonylation and the possible effect
of different dialyzer membranes in chronic uraemic patients on maintenance
HD.
Methods: We also investigated in the vitro effect of the main carbonylated
protein species, human serum albumin (HSA), on endothelial cell expression
of ICAM-1 and VCAM-1, membrane proteins that play a crucial role in
the early atherosclerotic process. Fourteen stable end-stage renal disease
patients were examined.
Results: In HD patients treated with hemophan and polyethersulfone,
we observed an increase of distribution of carbonylated protein in the
post-dialysis samples. On the contrary for cellulose diacetate, EVAL and
helixone these levels were not statistically significant when comparing
pre to post-dialysis samples.Suggesting these filter materials have a lower
impact on the level of carbonyl damage. The carbonylated-HAS (1 and 25
mg/L) significantly increased VCAM-1 and ICAM-1 gene expression levels
(p<0.05). On the contrary, under the same experimental conditions, eNOS
gene expression was not modified. No significant effect on VCAM-1 and
ICAM-1 gene expression levels was observed when HUVECs were cultured
with non carbonylated HAS.
Conclusions: Our data provide further evidence of protein damage in
uraemia by showing carbonyl formation on several plasma proteins and
support the view that carbonyl stress may be a contributor to uraemic
toxicity.Our study supports the idea that carbonylated albumin may directly
cause damage to endothelium, contributing to the loss of endothelial
function.

Sa354 EFFECTS OF ON-LINE HDF WITH ACETATE-FREE
DIALYSIS FLUID ON RENAL ANEMIA IN MAINTENANCE
HEMODIALYSIS PATIENTS

Tadashi Tomo, Kaede Matsuyama, Takeshi Nakata, Kazuhiro Matsuyama,
Jun-ichi Kadota. Department of Internal Medicine 2, Oita University, Yufu,
Oita, Japan

Introduction and Aims: We investigated the effect of on-line HDF using
acetate free fluid on renal anemia in maintenance hemodialysis patients.
Methods: A total of 24 maintenance hemodialysis patients were registered
in this cross over study (mean age 58.2±14.5y.o, mean dialysis duration
10±8 yrs. M:F=13:11 CGN21,DM2, PCK 1,NS 1). Firstly, 24patients were
treated with acetate included fluid for 3 months (Acetate-group), then the
patients were treated with acetate free fluid for 3months (Non acetate
group). Hgb, Hct and laboratory data (CRP, IL-6, UIBC, Fe) in the serum
or plasma were collected at 3months after staring this study and thereafter
3 months. The filters (material or surface area) the conditions of HDF (pre
dilution HDF modality, volume of replacement fluid, dialysis time, QB, QD,
dry weight) and the kind or dosage of drugs and ESA administrated were
not changed during 6months (3months and 3months) in each patient. Paired
student’s t-test was used when applicable to investigate differences between
the two groups.
Results: Hgb were significantly increased in non acetate group (10.09 vs
10.54g/dl p<0.05) compared with those in acetate group. Hct were also



Saturday, June 26, 2010 Haemodialysis 1 iii153

increased in non acetate group (32.25 vs 33.51% p<0.05) compared with
those in acetate group.
UIBC were increased in non acetate group (201.5 vs 215.4 mg/dl p<0.05)
compared with those in acetate group. No significant difference was shown
between two groups (acetate group and non acetate group)
Serum CRP levels were significantly decreased in non acetate group (0.096
vs 0.055mg/dl p<0.05) compared with those in acetate group. Plasma
IL-6 levels were significantly decreased in non acetate group (8.247 vs
5.594pg/ml p<0.05) compared with those in acetate group.
Conclusions: From these results, the possibility that on-line HDF using
acetate free fluid improved both renal anemia and slight inflammation in
maintenance hemodialysis patients is suggested.

Sa355 AN69 MEMBRANE ATTENUATED MALNUTRITION AND
CHRONIC INFLAMMATORY CONDITION OF
HEMODIALYSIS PATIENTS

Minoru Furuta, Takahiro Kuragano, Aritoshi Kida, Futoshi Nisihara,
Rie Kitamura, Masayoshi Nanami, Yoshinaga Otaki, Yukiko Hasuike,
Hiroshi Nonoguchi, Takeshi Nakanishi. Division of Nephrology and
Dialysis, Hyogo College of Medicine, Nishinomiya, Hyogo, Japan

Introduction and Aims: Malnutrition and inflammatory conditions in
the patients with hemodialysis (HD) are associated with cardiovascular
diseases (CVD). Recently, protein-bound uremic retention solute (para-
cresol (PC), indoxyl sulfate (IS)) emerged as uremic toxin, which associated
with CVD. Acrylonitrile-co-methallyl sulfonate (AN69) dialysis membrane
bound to various cytokines and protein-bound uremic toxins. Polysulfone
(PS) membrane increase IL-6 and TNF-α, which may be caused by the
activation of monocyte. The absorption of inflammatory cytokines and
protein bounds uremic toxins by AN69 may attenuate microinflammation
and malnutritionnal condition of mHD.
Methods: We compared the effect of AN69 and PS membrane on inflam-
mation, nutritional sate, and protein bound uremic toxins. (1) Experimental
(Ex) vivo study; Mini-dialyzers with a membrane area of 0.05m2 were made
using AN69 or polysulfone (PS) membrane. 50 mL of whole blood from
healthy volunteers was circulated for 2 hours in microcircuit through mini
dialyzer. (2) Clinical study; 20 patients on maintenance HD were treated
with PS (APS-SA) for 3month (first PS period), and switched to AN69 for
next 3 month (AN69 period), and retuned to PS for next 3 month (second
PS period). At the last session of each period the reduction rates of TNF-α,
IL-6, PC and IS were measured.
Results: (1) Ex vivo study: Serum IL-6 and TNF-α levels were significantly
increased (p<0.05) after ex vivo sessions with PS, while they were signif-
icantly reduced with AN69. (2) Clinical study; There were no significant
differences in reduction ratios of TNF-α and IS between PS and AN69. On
the other hand reduction ratio of IL-6 and PC with AN69 were significantly
(p<0.05) higher than with PS.

Compared to the first PS period, total protein (TP), albumin (alb), and total
cholesterol (TCHO) were significantly (p<0.05) increased in AN69 period.
However, these increase of nutritional indexes observed in AN69 period
were totally dissipated in second PS period.
Conclusions: PS membrane increase IL-6 and TNF-α, which may be caused
by the activation of monocyte. On the other hand, serum inflammatory
cytokines levels were decreased in ex vivo sessions with AN69 membrane.

In clinical study, higher removal of PC and IL-6 was observed. Patients
using AN69 improved nutritional condition compared with use of PS.

Sa356 ASSESSEMENT OF MAGNESIUM SERUM LEVELS IN
HAEMODIALYSIS PATIENTS USING TWO DIALYSIS
TECHNIQUES AND DIFFERENT CONCENTRATIONS OF
MAGNESIUM IN THE DIALYSATE

Tiago Amaral 1, Ana Carina Ferreira 1, Patricia Matias 2, Inês Aires 2,
Cristina Jorge 2, Célia Gil 1, Aníbal Ferreira 2. 1Dialysis Clinic, Dialverca,
Forte da Casa, Portugal; 2Dialysis Clinic, Hemodial, Vila Franca de Xira

Introduction and Aims: Magnesium (Mg) is the second most abundant
intracellular cation. In haemodialysis (HD) patients, its balance depends on
the intake and most importantly on its dialysate concentration. Mg carbonate
is a phosphate binder with high efficiency and tolerability, and higher Mg
serum levels have been associated with improvement of calcification,
atherosclerosis and secondary hyperparathyroidism.
The aim of this study was to evaluate the effects of using a low dialysate
Mg concentration in order to allow the treatment with oral Mg carbonate.
Methods: We conducted a cross-sectional study in 206 patients [77 under
high flux HD and 129 under high reinfusion volume (250 ml/min) pre-
dilution on-line haemodiafiltration (HDF)]. Serum Mg concentration was
evaluated before and after dialysis, using two different Mg concentrations
in the dialysate and in the replacement fluid: 0.5 and 1.0 mmol/l. We used
the paired t-student test for statistical analysis, and a p value inferior to 0.01
was considered significant.
Results:

Table 1. HDF

HD Mg=0.5mmo/l Mg=1mmo/l p

Pre 2.75±0.43 3.33±0.45 <0.001
Post 2.16±0.12 3.51±0.15 <0.001
Delta 0.59±0.36 0.18±0.38
p <0.001 <0.001

Table 2. On line HDF

On line HDF Mg=0.5mmo/l Mg=1mmo/l p

Pre 3.13±0.56 3.29±0.41 <0.001
Post 2.23±0.16 3.26±0.6 <0.001
Delta 0.9±0.54 0.04±0.71
p <0.001 0.002

None of the patients developed hyper-or hypomagnesaemia after dialysis,
in spite of different techniques and different Mg concentrations.
Conclusions: Positive Mg balance was only observed in patients treated
with HD and higher dialysate Mg concentration. Higher dialysate Mg
concentration (1.0 mmol/l) was associated with higher pre dialysis Mg
levels.
The use of a lower Mg concentration (0.5mmol/l) was associated with a
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negative balance of Mg in both HD and HDF, but Mg levels remained in
the normal range.
This fact may increase the “therapeutic window” for the use of Mg carbonate
as a phosphate binder.
It seems to be more prudent to use a lower Mg concentration in the dialysate
if you want to use Mg carbonate.

Sa357 MAINTAINING HIGH-EFFICIENCY ON-LINE
HAEMODIAFILTRATION PERFORMANCES WHILE
REDUCING DIALYSIS FLUID CONSUMPTION BY
AUTOMATED COUPLING DIALYSATE/BLOOD FLOW
FUNCTIONS: A EUROPEAN RANDOMIZED CROSS-OVER
STUDY

Enisa Mesic 1, Andreas Bock 2, Lajos Major 3, Lajos Vaslaki 4,
Klara Berta 5, Bjoern Wikstroem 6, Bernard Canaud 7, Ralf Wojke 8.
1University Clinical Centre Tuzla, Bosnia and Herzegowina;
2Kantonsspital Aarau, Switzerland; 3Fresenius Dialysis Centre Esztergom,
Hungary; 4Fresenius Dialysis Centre Sopron, Hungary; 5Fresenius Dialysis
Centre Budapest, Hungary; 6Akademiska Sjukhuset Uppsala, Sweden;
7Hopital Lapeyronie Montpellier, France; 8Clinical Research Fresenius
Medical Care Bad Homburg, Germany

Introduction and Aims: Quality improvement and limitation of costs
of chronic haemodialysis therapy seemed to be a conflicting issue. But
on-line haemodiafiltration (oHDF) with new automatic functions offers a
cost-efficient improvement of therapy compared to standard haemodialysis
(HD). In a prospective multicentre study both therapies were compared
concerning dialysate consumption and delivered dialysis dose.
Methods: Seven dialysis centres from five European countries participated
in a randomized clinical trial with cross-over design: 3 weeks standard HD
versus 3 weeks post-dilutional oHDF with automatic functions coupling
both dialysate flow rates and substitution flow rates to the effective blood
flow rates in order to optimize solute exchange (by the Fresenius dialysis
monitor 5008). For proper comparison the essential treatment factors (such
as dialyzer, treatment duration, ultrafiltration volume, and blood flow rate)
were unchanged in HD and oHDF for the same patient. Treatment data were
recorded during each treatment. Additionally, in two out of seven study
centres it was possible to determine beta-2- microglobulin from pre- and
post-dialytic blood samples at the end of each study phase.
Results: 54 patients from 7 dialysis centres were enrolled and 955 treatments
were analyzed. The treatment factors were similar in HD and oHDF:
polysulfone high-flux dialyzers (FX 800 in 78% and FX 1000 in 22% of
the patients), mean treatment duration 4.11±0.21 h (HD) vs. 4.10±0.21 h
(oHDF), mean ultrafiltration volume 2.60±1.15 L (HD) vs. 2.58±1.14 L
(oHDF), mean volume of processed blood 79.9±10.1 L (HD) vs. 79.3±10.6
L (oHDF). Differences were observed only in dialysate flow rates (an
essential investigational parameter of this study) and the substitution flow
rates (an integral part of oHDF, but none in HD). Compared to HD, oHDF
with automatic functions resulted in increased delivered dialysis doses
(Kt/V: +3.5%, 54 pts., P<0.001, see fig. 1), increased middle molecule
clearances (beta-2-microglobulin removal: +15.4%, 12 pts., P<0.001), and
lower amounts of spent dialysate (-8.0%, 54 pts., P<0.001, see fig. 2).

Conclusions: Compared to standard HD, on-line haemodiafiltration with
the investigated automatic functions offers a higher quality of dialysis
concerning solute removal and dialysis dose, while enabling substantial
savings in dialysate consumption.
Disclosure: Lajos Major, Lajos Vaslaki, Klara Berta, and Ralf Wojke are
employees of Fresenius Medical Care.

Sa358 MICROEMBOLI, DEVELOPED DURING HAEMODIALYSIS,
PASS THE LUNG BARRIER AND MAY CAUSE ISCHAEMIC
LESIONS IN ORGANS SUCH AS THE BRAIN

Ulf Forsberg 1, Per Jonsson 2, Christofer Stegmayr 3, Bernd Stegmayr 3.
1Department of Medicine, Skellefteå County Hospital, Skellefteå, Sweden;
2Department of Medicine, Institute of General Health and Medicine,
Norrland University Hospital, Umeå, Sweden; 3Department of Internal
Medicine, Div. Nephrology, Norrland University Hospital, Umeå, Sweden

Introduction and Aims: Chronic haemodialysis (HD) may relieve some
medical problems of terminal uraemia, but the life expectancy of patients
is still significantly shortened and there is greatly increased morbidity. This
includes pulmonary morbidity and chronic CNS abnormalities. Previous
studies have shown that a considerable amount of air microbubbles emanate
within the blood lines of the dialysis device and pass the air detector without
sounding an alarm.
The aim of this study was to investigate whether microemboli can pass to
the patient and whether they could be detected in the carotid artery.
Methods: A total of 54 patients in chronic haemodialysis (16 with central
dialysis catheter) were investigated with an ultrasound detector (Hatteland,
Røyken, Norway) for the presence of microemboli at the AV fistula/graft
and at the common carotid artery before and during HD. Measurements
were taken for two and five minutes respectively. Non-parametric paired
statistics were used (Wilcoxon).
Results: The median number (range) and mean±SD of microembolic signals
detected at the AV access site before commencing dialysis and during HD
were 0 (0-3) and 0.2±0.5 versus 4 (0-85) and 13.5±20 (p=0.000). At the
carotid artery 1 (0-14) and 1.7±2.9 versus 2 (0-36) and 3.5±5.8 (p=0.008).
Conclusions: Infused and returning fluid from HD devices contains air
microbubbles that enter the patient without triggering any alarms. These
small emboli pass the lung and may cause ischaemic lesions in organs
supported by the arterial circuit, such as the brain.

Sa359 EFFECTIVENESS OF ENDOTOXIN SCATTERING
PHOTOMETRY (ESP) FOR DETERMINING ENDOTOXIN
LEVELS OF DIALYSIS FLUID FOR HAEMODIALYSIS

Ryoichi Nakazawa 1, Kazuko Motohashi 1, Nakanobu Azuma 1,
Toru Obata 2. 1Department of Nephrology, Tokatsu Clinic Hospital,
Matsudo, Chiba Prefecture, Japan; 2Microbial Chemistry Research Center,
Microbial Chemistry Research Foundation, Shinagawa, Tokyo, Japan

Introduction and Aims: The microbiological purity of dialysis fluid is of
major importance in renal replacement therapy. Endotoxin assay may be
used as a surrogate marker of dialysis fluid purity.
Endotoxin scattering photometry (ESP) using laser scattering particle
counter was reported as a novel highly sensitive method of endotoxin anal-
ysis. We tried to study dialysis fluid endotoxin levels by using this method.
Methods: We analyzed water and dialysis fluid for haemodialysis by Obata
method (Anal Biochem 373:281, 2008). Ordinarily, plasma endotoxin levels
are measured by detecting gelation of Limulus reagent. The assay has
problems with sensitivity (a cut off level of > 1 pg/mL). On the other
hand, this ESP method is used by detecting Coagulin appearance in Limulus
cascade. A standard endotoxin (titer of endotoxin: 1pg equivalent to 0.007
EU, Wako Pure Chemical Industries, Tokyo, Japan) was used.
Results: The range of plasma (platelet rich plasma: PRP) endotoxin
levels of 11 volunteers and 11 chronic haemodialysis patients was 0.031-
0.345 pg/mL and 0.034-1.146 pg/mL, within 70 min after the start of
assay, respectively, In addition, the range of dialysis fluid endotoxin
levels for blood purification therapies was: 0.001-0.002 mEU/mL (n=12),
0.003-0.018mEU/mL (n=2) and 0.012-0.719 mEU/mL (n=13) in online
haemodiafiltration, haemodialysis with electrolyzed water and conventional
haemodialysis, respectively.
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Conclusions: This assay is superior to turbidimetric assay and a potentially
valuable tool for validation of dialysis fluid delivery system.

Sa360 NEW FISTULA (AVF) MONITORING SYSTEM BY TIME
PATTERN DATA ANALYSIS IN HEMODIALYSIS PATIENTS
(HD PTS)

Massimo Adorati Menegato 1, Pierpaolo Manzini 2,
Giampaolo Fornasiero 1, Rosella Ferraro Mortellato 1 . 1Nephrology and
Dialysis Unit, ASS Medio Friuli N.4, San Daniele del Friuli, Italy; 2Hospal
s.p.a., Bologna, Italy

Introduction and Aims: Monthly evaluation of vascular access blood flow
(Qa) by ultrasound (US) dilution technique, according to KDOQI guidelines,
represents the gold standard for AVF thrombosis prevention. Some AA re-
port no significant difference between Qa and standard clinical surveillance
in detection rate of AVF stenosis. In particular, a too low frequency of
measurements, the fact that trend analysis results more important than any
single value, and a not yet established warning Qa threshold could play a
role. Moreover, Qa evaluation by US is not always feasible (i.e. for insuffi-
cient distance between the needles). Static and dynamic arterial and venous
pressure, access recirculation, resulted discouraging when lonely consid-
ered even if trends and not single values are valuated. Stress test (ST) was
recently proposed for improving detection of AVF derangement. The AVF
status affects the extracorporeal circuit fluido-dynamics and ionic dialysance
(iDy), which can be continuously monitored by data acquisition systems.
The aim of this study was to compare the accuracy of AVF monitoring by
reference method (RM) and a new tool (Vascontrol, VCtrl) aimed to analyze
the time pattern of several parameters, such as arterial and venous pressures
(AP, VP), iDy, blood flow (Qb), and Hb on a two weeks observational
window to give out a functional AVF score.
Methods: Twenty HD pts (mean age 69.3 years, dialysis vintage 9.0±10.8
years) on a thrice-weekly dialysis schedule (Qb: 300-350 mL/min) with
native AVF were prospectively followed for 6 months. Every two weeks a
ST (AP change in response to 100 ml/min of Qb increase at the 2nd hour
of dialysis) was performed; if positive (�AP >-35%), recirculation was
tested by glucose infusion the next dialysis. When recirculation or a second
ST test were positive, the patient was referred for digital angiography. The
assessment by VCrtl was done in the same period (scores 0=good, 1=alert,
2=failed).
Results: There were 264 AVF assessments blindly done by VCtrl and RM.
The agreement was statistically significant p=0.0010 (Chi2 Test, table1).
In particular, there were a frequency of uncertain classifications of 24%
(VCtrl score=1) and misclassifications of 7% (9/228=3.9% false negative
and 9/36=25% false positive).

Table 1. Main results

RM

VCtrl 0 = good 1 = failed

0 169 9
1 50 13
2 9 14

ROC analysis (Fig. 1) was used to recode the VCtrl scores in order to have a
dicotomic response by using a cut of value of 0.5. We obtained a sensitivity
of 75% (correct classification of impaired AVF) and a specificity of 74%
(26% of false positive).

Conclusions: The VCtrl, non-invasive and not requiring dedicated dispos-
able, seems promising but it needs to be verified on prospective data in the
light of the discriminant 0.5 threshold.
Disclosure: Pierpaolo Manzini is Hospal fulltime employee and this can be
perceived as a conflict of interest on this matter.
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Sa361 GENOTYPE POLYMORPHISMS OF MATRIX
METALLOPROTEINASES ARE ASSOCIATED WITH
ARTERIOVENOUS FISTULA PATENCY IN HEMODIALYSIS
PATIENTS

Chih-Ching Lin 1,2, Wu-Chang Yang 2,1, Ming-Yi Chung 3. 1School of
Medicine, National Yang-Ming University, Taipei, Taiwan; 2Division of
Nephrology, Department of Medicine, Taipei Veterans General Hospital,
Taipei, Taiwan; 3Institute of Genome Sciences, National Yang-Ming
University, Taipei, Taiwan

Introduction and Aims: Matrix metalloproteinases (MMPs) are risk factors
for cardiovascular diseases. This study evaluated the association of genotype
polymorphisms of MMPs and tissue inhibitors of MMP (TIMPs) in
hemodialysis patients (HD) with arteriovenous fistula (AVF) failure.
Methods: Genotype polymorphism of MMP-1, -2, -3, -9 and TIMP-1, -2 as
well as clinical and laboratory parameters were compared between Chinese
HD patients with (n=170) and without AVF failure (n=426).
Results: Significant associations were found between AVF failure and the
following factors (hazard ratio): longer HD duration (1.007 per month),
lower pump flow (0.991 per ml/min), higher dynamic venous pressure
(1.016 per mmHg), location of AVF on right side (1.630 vs. left side),
upper arm (2.385 vs. forearm), history of cardiovascular disease (1.656 vs.
absence of history), 1G/1G genotype of MMP-1 -1607 1G>2G SNP (2.315
vs. 1G/2G+2G/2G genotypes), 6A/6A genotype of MMP-3 -1612 5A>6A
SNP (1.712 vs. 5A/6A+5A/5A genotypes), and C/C genotype of MMP-9
-1562 C>T SNP (1.650 vs. C/T+T/T genotypes).

Table 1. Cox regression model of factors associated with AVF failure in HD patients

Significance Hazard ratio 95% CI

lower upper

HD duration (months) <0.001 1.007 1.004 1.010
Maximal venous pressure (mmHg) <0.001 1.016 1.008 1.023
Cardiovascular disease 0.039 1.656 1.025 2.675
MMP-1 -1607 genotypes (1G/1G vs.

1G/2G+1G/2G) 0.007 2.315 1.258 4.260
MMP-3 -1612 genotypes (6A/6A vs.

5A/6A+5A/5A) 0.049 1.712 1.003 2.942
MMP-9 -1562 genotypes (C/C vs.

C/T+T/T) 0.048 1.650 1.005 2.710

The positive predictive rates (PPR) for AVF failure were 63.0% and
6.7% for patients with the highest-risk (1G1G/6A6A/CC) and lowest-
risk (2G2G or 2G1G/5A5A or 6A6A/TT or TC) composite MMP-1/-3/-9
genotype, respectively. The unassisted patency of AVF at 5 years decreased
significantly from 72.2% to 55.2% for different MMP-1 genotypes (2G/2G +
1G/2G vs. 1G/1G, P=0.0038), from 77.3% to 67.9% for MMP-3 genotypes
(5A/5A+5A/6A vs. 6A/6A, P=0.0094), from 79.0% to 67.3% for MMP-9
genotypes (C/T + T/T vs. C/C, P=0.0205), and from 93.3% to 38.4% for
the composite MMP-1/-3/-9 genotypes (lowest vs. highest risk, P<0.001).
Conclusions: In conclusion, specific genotypes of MMP-1, MMP-3 and
MMP-9 with lower transcriptional activity are associated with higher
frequencies of AVF failure, which may result from more extensive accumu-
lation of intravascular extracellular matrix, thus leading to a higher risk of
AVF stenosis.
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Sa362 DISTAL ARTERIOVENOUS ACCESS IN OBESE PATIENTS:
PRELIMINARY EXPERIENCE WITH LIPECTOMY
TECNIQUE FOR SUPERFICIALIZATION AT THE FOREARM

Nicola Pirozzi 1, Francesco Principe 2, Antonello Maria Napoletano 3,
Anna Giuliani 1 , Giorgio Punzo 1, Vincenzo Pirozzi 4, Paolo Menè 1.
1Clinical and Molecular Medicine, University Sapienza, Rome, Italy;
2Dialysis Unit, ARCEF, Rome, Italy; 3External Relations, Istituto Superiore
di Sanità, Rome, Italy; 4Nephrology and Dialysis, Casa di Cura Nuova Itor,
Rome, Italy

Introduction and Aims: Obesity has been indicated as a major risk factor
for a successful creation of a distal access with native vessel. Apart from
early failure due to insufficient maturation of fistulas, the deep location
of the vein could made impossible the cannulation, leading to access
abandonment. A new superficialization technique for such fistulas has
recently been described by Bourquelot (JVS 2009): a simple lipectomy
without any transposition nor elevation of the vein.
Due to the recent appearance of this technique, we describe our experience
in a single centre prospective study.
Methods: 13 patients were prospectively followed from November 2005
to November 2009. Mean age was 64.2±14.7, with a male/female ratio of
1/12. Prevalence of hypertension, diabetes and vascular disease was 100%,
46.1% and 61.5% respectively. They all were obese (BMI>30), with a distal
radio-cephalic direct wrist access jugged mature according to diameter and
blood flow (measured by ultrasound 1 month post operatively). However
the fistula was uneasily palpable because of a layer of subcutaneous tissue
above the vein at the forearm exceeding a mean of 0.8cm.
All intervention has been performed by the same operator, under preventive
haemostasis with an inflatable tourniquet. By two transverse incision of 3
cm in length, the subcutaneous tissue above the cephalic vein was removed.
All the patients signed informed consent to the procedure.
Results: All interventions ended wit a patent fistula. The mean time for
fistula cannulation after the operations was 1 month. One haematoma,
necessitating a surgical treatment, occurred. All the fistula are routinely
cannulated with standard 15gauge needle, without difficulties. No infections,
nor skin lesion occurred, maybe due to the small number of patients treated.
1 year primary and secondary cumulative patency by Kaplan Meyer survival
analysis was 83.3% and 100% respectively.
Conclusions: In our experience lipectomy for superficialization of distal
arterio-venous fistula is a valuable solution. This represents a new tool to
increase the prevalence of distal access with native vessel in obese patients.

Sa363 RADIO-CEPHALIC DIRECT WRIST ACCESS IN THE
ELDERLY: MICROSURGERY IMPROVES OUTCOMES

Nicola Pirozzi 1, Anna Giuliani 1 , Antonello Maria Napoletano 2,
Remo Luciani 3, Giorgio Punzo 1, Vincenzo Pirozzi 4, Paolo Menè 1.
1Clinical and Molecular Medicine, University Sapienza, Rome, Italy;
2External Relations, Istituto Superiore di Sanità, Rome, Italy; 3UOC
Nefrologia, AO G.Rummo, Benevento, Italy; 4Nephrology and Dialysis,
Casa di Cura Nuova Itor, Roma, Italy

Introduction and Aims: Guidelines recommend the radio-cephalic direct
wrist access (RCAVF) as the first-choice for dialysis. Concern has been
raised, however, that this is not appropriate for all age groups. A recent
meta-analysis showed an increased risk of failure of RCAVFs in pt >

65 years suggesting the brachio-cephalic elbow access (BCAVFs) as first
choice in elderly pts when planning access surgery. Microsurgery however
is demonstrating outstanding results on vascular access surgery, allowing
high prevalence of functional distal access with acceptable risk of early
failure. We evaluated the results of microsurgery in RC-AVF creation in
patients >70years.
Methods: We reviewed the incident pts referred for vascular access creation
from Nov 2004 to Nov 2008. A comparison was made beetwen pt <70 vs
>70 years according to prevalence of RCAVF, early failure rate and 1year
primary and secondary patency.
Patients demographic data are exposed in table (1).
Regarding renal function: 53% of <70y Pts and 57%of >70ypts were in
conservative treatment with a mean creatinine clearance of 11.5±3.2 and
10±2.4 ml/min respectively.
46% of <70ypts and 57% of >70y pts were in dialysis with a central vein

Table 1

Incident patients <70y Incident patients >70y

Age (mean ± DS) 53.8y ± 12.2 77.7±5 p<0,001
Hypertension 89.1% 90.3% p=0,725
Diabetes 22.8% 30.1% p=0,056
Obesity 15.6% 21.6% p=0,815
Vascular disease 36.1% 72.2% p=0,833

catheter (late referral in 68.7% of <70ypts vs 56.6% of >70ypts; acute
thrombosis of a vascular access in 31.2% of <70ypts vs 43.3% of >70ypts).
Results: Are exposed in table 2.

Table 2

<70y Pts >70y Pts

RCAVF prevalence 77.1% 75.9% p= 0,975
Early failure 10.9% 11.1% p=0,776
1y primary patency (KM) 73.8% 74.2% p=0.955
1y secondary patency (KM) 88.5% 90.3% p=0.759

Conclusions: Our experience shows that microsurgery allows the creation
of RCAVF in the elderly with acceptable risk of early failure and good
long term patency. No statistically significant difference were found by the
comparison with ESRD patients younger than 70 years.

Sa364 UTILITY OF THE BASILIC VEIN TO CREATE A PRIMARY
AUTOGENOUS ARTERIOVENOUS FISTULA AT THE
FOREARM

Sadanori Shintaku, Hideki Kawanishi, Masayuki Shishida,
Misaki Moriishi, Shinichiro Suchiya. Artificial Organs, Tsuchiya General
Hospital, Hiroshima, Hiroshima, Japan

Introduction and Aims: The basilic vein is not usually used to create a
primary autogenous arteriovenous fistula (AVF). Even if used, the basilic
vein is used as a transposed brachiobasilic fistula at the elbow and upper-
arm. A distal forearm basilic vein fistula (ulnar-basilic AVF) can be chosen
if a radial-cephalic fistula is not suitable for primary AVF, however limited
data is available on the feasibility of this procedure. We chose distal forearm
ulnar-basilic AVF as the second choice for primary AVF and an alternative
to radial-cephalic AVF in order to obtain a wider space for puncture than
that available at the upper arm or elbow. This study aimed to compare the
outcomes of radial-cephalic fistulas and ulnar-basilic fistulas.
Methods: We retrospectively reviewed patients with newly placed auto-
genous arteriovenous fistulae. When the arterial and venous anatomy was
suitable, we placed a radial-cephalic AVF. In cases in which the arterial or
venous anatomy did not allow the placement of a radial-cephalic wrist AVF,
we chose ulnar-basilic forearm AVF located as distally as possible on the
forearm, nearly at the wrist. The end of the vein was anastomosed to the side
wall of the artery. Over a period of 6 years, autogenous arteriovenous fistulae
were placed in 460 patients at our hospital, including 433 radial-cephalic
fistulae (men, 273; women, 160; mean age, 68.7years) and 27 ulnar-basilic
fistulas (men, 16; women, 12; mean age, 75.1years). Unassisted patency
was defined as the interval between the creation of new access point and
the first radiological intervention or surgical reconstruction of the AVF.
Assisted patency was defined as the interval between the creation of a new
access point and surgical reconstruction of the AVF. Patency after surgery
was estimated using the Kaplan-Meier technique. The difference in patency
between the 2 groups was examined using the log-rank test.
Results: At 1 year, the unassisted patency rate of ulnar-basilic AVF at was
32.1% and that of radial-cephalic AVF was 43.7%. The assisted patency rate
of ulnar-basilic AVF was 80.7% and that of radial-cephalic AVF was 84.2%,
respectively. The unassisted patency of ulnar-basilic AVF was not equal
to that of radial-cephalic AVF (P=0.07). However, the assisted patency of
ulnar-basilic AVF was comparable to that of radial-cephalic AVF (P=0.76).
Conclusions: Ulnar-basilic fistulas may be preferred because their patency
rates are similar to those of radial-cephalic fistulas in combination with
radiological intervention. We recommend the creation of an ulnar-basilic
fistula when a radial-cephalic fistula is not suitable for primary AVF.
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Sa365 IMPACT OF SINGLE-NEEDLE HEMODIALYSIS ON
HEMODYNAMICS WITHIN THE VENOUS ANASTOMOSIS
OF THE VASCULAR ACCESS

Ulf Krueger, Uwe Lorenz, Djamal Zidane, Hans Scholz. Vascular Surgery,
Queen Elisabeth Hospital Berlin, Berlin, Germany

Introduction and Aims: Most of the papers regarding the single-needle
hemodialysis investigated the efficiency of this method compared to double-
needle dialysis. However, the impact of single-needle therapy on hemo-
dynamics within the venous anastomosis of the arteriovenous access is
unknown. Especially, if prosthetic graft material is used for vascular access,
blood flow rates of more than 700 ml/min are required to prevent thrombosis.
High flow rates, however, lead to increased shear stress at the venous wall.
Therefore, the additional and oscillating stress caused by the single-needle
technique was investigated.
Methods: We investigated the standard form of a venous end-to-side
anastomosis by Computational Fluid Dynamics (ANSYS 12.1, ANSYS
Ltd., U.S.A.). For the anastomotic form, an idealized image of a 7-mm
graft anastomosis was used on a scale of 1:1. Pulsatile mass flow profile at
Reynolds numbers of 1620 (systolic) and 740 (mean) was specified as the
inlet boundary condition. The mean flow rate of the dialysis machine was
set to 200 ml/min, i. e. flow rates of -400 ml/min within the withdrawal
phase and +400 ml/min during the return phase.
Results: In the press period, the wall shear stress at the venous wall is four
times higher than in the withdrawal phase (40 Pa vs. 10 Pa). Another feature
we observed is the turning back of the flow in the anastomosis during the
late diastolic period in the wiithdrawal phase.
Conclusions: The long axis of the vascular endothelial cell is usually
oriented parallel to the direction of the blood flow. The cells become flat and
elongated under increased shear stress. In regions with low shear stress, cells
are short and rounded, and gaps can be found between them. Furthermore the
demonstrated oscillating flow in the anastomosis may cause the endothelial
cells to change their orientation and shape during every cardiac cycle.
Thus, the single-needle technique promotes the development of intimal
hyperplasia at the venous anastomosis.

Sa366 LOW SERUM FETUIN A LEVELS ARE ASSOCIATED WITH
POOR ARTERIOVENOUS ACCESS PATENCY IN PATIENTS
UNDERGOING MAINTENANCE HEMODIALYSIS

Hung-Yuan Chen 1,2, Yen-Ling Chiu 1,2 , Shih-Ping Hsu 1,2, Mei-Fen Pai 1,2,
Chun-Fu Lai 1,2, Ju-Yeh Yang 1,2, Yu-Sen Peng 1,2, Tun-Jun Tsai 2,
Kwan-Dun Wu 2. 1Division of Nephrology, Department of Internal
Medicine, Far Eastern Memorial Hospital, Taipei, Taiwan; 2Division of
Nephrology, Department of Internal Medicine, National Taiwan University
Hospital and National Taiwan University College of Medicine, Taipei,
Taiwan

Introduction and Aims: Fetuin A, a predictor of cardio-vascular mortality
in dialysis patients, has been associated with vascular calcification and
atherosclerosis in hemodialysis (HD) patients. Whether fetuin A predicts
arteriovenous (AV) access patency remains unknown. This study aimed
to investigate the association between fetuin A and AV access patency in
prevalent HD patients.
Methods: 238 HD patients (127 women and 111 men; aged 60±12
years) were recruited for this prospective study. Loss of unassisted AV
access patency was defined as AV access thrombosis or requirement for
intervention. Patients were divided into tertiles by fetuin A concentration and
the outcome was analyzed by Kaplan-Meier method and Cox proportional-
hazards regression.
Results: A total 125 patients had loss of AV access patency (52.5%) in
32-month follow-up. Patients in the low tertile of fetuin A (0.15∼0.25 g/L)
had worst AV access patency (32.3%) than others (log rank test χ2=11.65,
p=0.003). In Cox proportional-hazards regression with adjustments, using
patients in the low tertile as reference group, patients in the medium tertile
(0.26∼0.32 g/L) had hazard ratio (HR)=0.51 (95% CI, 0.32∼0.81) and
those in the high tertile (0.33∼0.51 g/L) had HR=0.57 (95% CI, 0.34∼0.95)
for loss of AV access patency. Either patients with AV fistula or graft, those
in the high tertile had less risk to loss AV access patency (HR=0.47, 95%
CI, 0.24∼0.92 and HR=0.31, 95% CI, 0.13∼0.76).
Conclusions: Fetuin A deficiency is associated with higher risk of loss of

AV access patency, for either native AV fistula or AV graft, in prevalent HD
patients.

Sa367 SURGICAL OPTIONS TO AVOID PLACEMENTS OF CVC
AFTER CORRECTION OF ANEURYSMAL
ARTERIOVENOUS ACCESSES FOR HEMODIALYSIS

Luisa Berardinelli. General Surgery and Kidney Transplantation,
Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Milan,
Italy

Introduction and Aims: Aneurysmal dilation occurs frequently in a vascu-
lar access for hemodialysis whenever repetitive cannulations are made in a
restricted area, with risk of vascular complications, prolonged haemostasis
post- hemodialysis, thromboembolic events, erosion of the overlying skin,
bleeding, peripheral ischemia, cardiac overload or infection. The aim of
this study is to present our experience with simple corrections of these
aneurysms, which allow continuation of dialytic treatment using the same
access without needing of central venous catheter (CVC).
Methods: Between January 1988 and June 2008, we performed 191 surgical
corrections of aneurysmal arterio-venous vascular accesses for hemodialysis
in 149 difficult patients, coming from the whole Italy. 109 aneurysms had
been developed in 88 patients whose arteriovenous fistulas (AVF) had been
constructed using native vessels and 82 aneurysms occurred in 64 patients
with an arteriovenous graft (AVG), placed either in the upper or in the lower
limb. Wise policy and surgical skills were carried out to avoid the placement
of a temporary CVC after the operation.
Results: The re-operations allowed us to save the AVF or the AVG in 89%
of the cases and no patient died or had limb loss from the consequences
of the operation. 109 true aneurysms, developed in 88 native AVFs at a
mean time of 98 months after the creation, were treated in two or three
stage by simple aneurysmal resections with venous wall reconstruction (82
operations), aneurysmal resection followed by a new anastomosis of the
patient’s native vein (9 cases) and vascular graft interposition after the
aneurysmal resection (6 cases). In all these cases, except 4 where signs
of infection were evident, the patients continued to use successfully their
vascular access during the post-transplant period without needing of CVCs
for temporary dialysis for a mean of 27.2 months (range 2- 224 months).
We preferred to close “d’emblee” 12 very old, dilated AVFs and a new
vascular access was constructed in another side: the mean life of the AVFs
we decided to close was 110 months (range 42-283 months).
82 aneurysms occurred in 64 patients with an AVGs at a mean time of 40.0
months after the construction: the AVG patency was maintained by making
a simple aneurysmal resection with vessel reconstruction (50 cases), by
adding a vascular graft interposition after the aneurysmal resection or by
anastomosing a new vascular prosthesis on the arterial and venous end of
the old AVG (17 cases): the old prench of AGV was use for dialysis, until
maturation of the new segment of prosthesis. In 73 cases, re-operations
allowed us to use successfully the AVGs for a mean of 23.1 months (range
1-161 months). We decided to close d’emblee 9 AVGs, with a mean life
time of 39.4 months (range 1-74 months), as too calcified and damaged to
be repaired.
Conclusions: Open surgical treatments appears until now the best method
to prolong the life of an aneurysmal access for hemodialysis without need
for placement a CVC in most cases.

Sa368 RELEASE TECHNIQUE: INNOVATION FOR MATURING
ARTERIOVENOUS FISTULA EARLY

Ankur Gupta, Ambar Khaira. Nephrology, AIIMS, New Delhi, Delhi, India

Introduction and Aims: Radiocephalic arteriovenous fistula (AVF) at wrist
is the vascular access of choice in haemodialysis patients. In the setting
of late referral to nephrologists, when the patient is in stage 5 chronic
kidney disease, early maturation of AVF is a necessity. The usual time of
maturation and use of AVF varies from 4-6 weeks. The aim of the study
was to retrospectively analyze data of patients who underwent AVF with
release technique and compare with those with conventional AVF surgery
and to look for time for maturation of AVF.
Methods: We analysed the data of our 40 patients (group 1) who underwent a
distal radiocephalic anastomosis at the wrist followed by underneath release
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of subcutaneous fascia which we shall now call as “Release technique” and
compared with 30 patients (group 2) in whom conventional AVF surgery
was done. All the patients who underwent naive AVF surgery were clinically
evaluated, which included inspection and palpation of the cephalic vein at
the wrist and upper arm after applying a tourniquet in upper arm. Normal
dual blood supply was confirmed by Allen’s test. Doppler mapping of
vessels was not done. Non dominant forearm was preferred. Xylocaine 2%
local anaesthesia was given over the operating site. A 4 cm oblique skin
incision was given over radial aspect of wrist. Cephalic vein was dissected
and ligated distally and disconnected. The patency and distensibility of the
vein was assessed by heparin saline flushed using a 16 gauge cannula.
Radial artery was then exposed. Cephalic vein was anastomosed to radial
artery using a proline 6-0 suture in end – side fashion. Fistula patency was
confirmed on table by palpable thrill and/or bruit. In patients undergoing
Release technique, immediately, the proximal forearm subcutaneous fascia
was released for about 3 inches from anastomosis site using an artery forcep.
Then skin sutures were applied.
Results: Primary failure with absent thrill and/or bruit was in 9 patients in
group 1 and 8 in group 2 (p value-0.12). Five cases lost follow-up in each
group. The available records of 26 cases in group 1 at 2 weeks revealed
mean fistula blood flow of 762 ml/min while in group 2, mean blood flow in
17 cases was 623 ml/min (p value-0.02). The mean time to first cannulation
was 15 days (11-19 days) in group 1 compared to 26 days (20-34days) in
group 2 (p value-0.006) which was statistically significant. The follow up of
cases at 3 months revealed early fistula failure in 2 patients in each group,
all four following episodes of hypotension.
Conclusions: Various techniques of early maturation of AVF have been
described but none achieved adequate maturation at 2 weeks. Release
technique seems to be useful and may be more so in patients who face
problem of fistula patency due to their deep venous positions. The problems
associated with central catheters placed for long, awaiting fistula maturation
can be taken care of.

Sa369 FISTULA AND GRAFT THROMBOLYSIS: A
RETROSPECTIVE REVIEW OF 2 YEARS’ EXPERIENCE

Rona Smith, Miriam Berry, Amir Bhanji, Anil Chalisey, Shahzad Shah,
Mahzuz Karim. Renal Unit, Norfolk and Norwich University Hospital,
Norwich, United Kingdom

Introduction and Aims: The European Best Practice Guidelines on Vas-
cular Access emphasise the importance of maintaining a functioning
arteriovenous fistula or graft. Thrombosed access should be diagnosed and
treated within 48 hours. Treatment options include surgical thrombectomy
and percutaneous thrombolysis, the latter of which is the preferred current
practice in our institution.
Aims: To evaluate the outcomes of our thromobolysis programme and
to determine whether changes in clinical parameters preceded access
thrombosis.
Methods: We performed a retrospective analysis of all patients who
underwent percutaneous thrombolysis at our hospital between 1st January
2007 and 31st December 2008.
Patient Demographics: 32 episodes of access thrombosis occurred in 24
patients; 19 (79%) had a native arteriovenous fistula and 5 (21%) had
a prosthetic graft. 11 (46%) patients had prior interventions including
7 fistuloplasties, 2 thrombolyses and 1 surgical reconstruction. 8 (33%)
patients were diabetic, 2 (8%) had documented peripheral vascular disease
and 1 (4%) ischaemic heart disease. 4 (17%) patients were taking long
term warfarin, although 2 of these had sub therapeutic INRs in the week
immediately prior to thrombosis.
Factors predisposing to thrombosis: In 14 (44%) of the 32 thrombotic
episodes the patient had had an ultrasound scan of their access within the
preceding 6 months. 10 (71%) scans were satisfactory, 3 (21%) led to an
elective fistuloplasty and 1 (8%) identified a stenosis but the patient declined
intervention. For episodes where sufficient data were available, there was no
significant difference in the mean access arterial (n=16) or venous (n=17)
pressures, change in systemic blood pressure (n=29) or the interdialytic
weight gain (n=29) in the week immediately prior to thrombosis when
compared to the previous 3 months. In 12 (38%) of the 32 episodes nursing
staff had documented concerns regarding vascular access in the preceding
week.

Outcomes: In 18 (56%) of the 32 episodes, patients underwent thrombolysis
within 48 hours of presentation. Treatment restored immediate access
patency in 21 (66%) of all episodes; of these 9 remained patent at 1 year.
Reasons for a delay in thrombolysis included presentation over a weekend
(when this service is unavailable in our hospital), the requirement for transfer
from a satellite unit and availability of high dependency unit beds for post
procedure monitoring. Consequently temporary haemodialysis access was
required in 26 (81%) episodes. There were no serious complications of
thrombolysis.
Conclusions: Our immediate success rate of 66% is below most published
series (> 85%), although our 1 year patency rate is comparable. This
may reflect the fact than nearly half of our patients waited more than 48
hours for thrombolysis, although it is not possible to demonstrate a direct
correlation between time to thrombolysis and outcome from our data. In this
small series changes in systemic blood pressure or dialysis access pressure
measurements did not appear helpful in predicting impending thrombosis;
however nursing concerns should not be disregarded.

Sa370 SINGLE CENTRE STUDY ON “RENAL CRASH LANDERS”
BETWEEN 2005-2009

Vijay Suresh, Sophia Anastassiadou, Natalie McNeela, Hannah Wigginton.
Renal Department, Heartlands Hospital, Birmingham, United Kingdom

Introduction and Aims: Unplanned initiation of dialysis continues to occur
in patients both known and unknown to renal services, and in both early
and late referrals. There is good evidence that this is associated with
poorer outcomes including higher mortality risk, higher risk of starting
haemodialysis using temporary access and lower chance of receiving
peritoneal dialysis. In addition, it is associated with longer inpatient time
and heavier economic costs than planned initiation. Our study was carried
out to identify the rate and reasons for “crash landing” in our region and to
identify what proportion could have been avoidable.
Methods: A retrospective study was conducted at the Birmingham Heart-
lands Hospital Renal Medicine Department. We defined “crash landing”
as those patients who started haemodialysis using a temporary access. Pa-
tients were identified using the renal department database, Proton, between
January 2005 and August 2009. Data extracted included demographics, ae-
tiology of renal failure, length of time known to the renal services, infective
episodes of temporary lines and number of deaths. We tried to identify the
reasons for “crash landing” and what proportion could have been avoidable.
Results: 70 patients were identified. The rate of “crash landing” remained
constant throughout our inclusion time period. 34.3% had diabetic nephropa-
thy and were previously known to the hospital. 27.1% had renal failure of
unknown aetiology and 14.3% had glomerulonephritis.
66% of patients were known to pre-dialysis services, 20% were discharged
from renal services because they repeatedly did not attend clinic appoint-
ments and 14% were not known to us [Table 1].

Reasons for “crash landing”

Reason Number Percentage (%)

Rapid decline 10 14.2
Acute Renal Failure 15 21.4
Opted for conservative management 3 4.3
Access problems 20 28.6
Late referral to renal department 5 7.1
DNA follow up and discharged 12 17.1
Awaiting transplant 3 4.3
Other 2 2.9

21.4% “crash landing” because of new onset acute kidney injury, 14.2% due
to rapid decline of renal function as a result of acute illness, 28.6% due to
permanent access problems, 7.1% due to late referral to renal services and
17.1% due to non-attendance to clinic appointments.
Temporary line infections reached a rate of 7%.
20 out of 70 patients died. The mortality was highest during the first 3
months after initiation of urgent haemodialysis.
Conclusions: A substantial number of patients had urgent dialysis initiation
on temporary access despite being known to renal services. For some of
these patients this was probably unavoidable. We cannot control certain
factors such as the occurence of acute illness, which will lead to a rapid
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decline in renal function, or patient attendance to follow up appointments.
However, A significant proportion of “crash landing” could have been
avoidable. We should encourage General Practitioners and doctors of other
specialties to refer early, and as appropriate, to us the chronic renal disease
patients or patients that they are concerned about. Patients who had fistula
formation should be reviewed at regular intervals after the procedure to
allow problems to be identified and addressed.

Sa371 CORRELATION OF MORTALITY AND LOCATION OF
ARTERIOVENOUS FISTULA IN HEMODIALYSIS PATIENTS

Radojica Stolic, Goran Trajkovic, Vladan Peric, Aleksandar Jovanovic,
Nebojsa Krstic, Sasa Sovtic, Gordana Subaric-Gorgieva, Dragica Stolic.
Nephrology, Medical Faculty Pristina/K.Mitrovica, K. Mitrovica,
Kosovo&Metohija, Serbia; Medical Faculty Pristina/K.Mitrovica, Serbia;
Medical Faculty Pristina/K.Mitrovica, Serbia; Medical Faculty
Pristina/K.Mitrovica, Serbia; Medical Faculty Pristina/K.Mitrovica,
Serbia; Medical Faculty Pristina/K.Mitrovica, Serbia; Medical Faculty
Pristina/K.Mitrovica, Serbia; Health Center Pristina, Gracanica, Serbia

Introduction and Aims: Introduction. The type of vascular access is
very important and a significant risk factor for mortality in patients on
hemodialysis.
Aim. We aimed to determine the impact of the location of the arteriovenous
fistula and the type of anastomosis on mortality of patients with IV and V
degree renal insufficiency.
Methods: Methods. The survey was organized as a prospective, clinical and
non randomized study of 538 operative interventions on 323 patients from
2003 to 2009. Among these patients 120 subjects, (81 (67.5%) men and
39 (32.5%) women), died during the period. We analyzed the demographic
structure, the site location and type of anastomosis for the arteriovenous
fistula, artery and vein lumen and presence of instillation catheters, as
well as measuring flow through the fistula and arterial blood pressure.
Biochemical parameters thought to have a significant impact on survival
were obtained in routine monthly analyses.
Results: Results. In patients in whom infection was the cause of death,
termino-terminal anastomosis was more frequently present (p=0.035). El-
derly individuals (Beta 0.033, p<0.001), patients whose diastolic blood
pressure was low (Beta -0.028, p<0.001) and the position of the arteriove-
nous fistula (distal Beta -0.737, p=0.001; proximal Beta -0.581, p=0.008)
were variables that were statistically significant predictors of death. Patients
with a cubital fistula (p=0.001) had a significantly shorter Kaplan-Meier
survival curve.
Conclusions: Conclusion. End to end artery and vein connection was a
significantly more common form of anastomosis in patients who died as
a result of infection. Important parameters of mortality in our study were
the position of the arteriovenous fistula, age and the diastolic component of
arterial blood pressure.

Sa372 PERMANENT CENTRAL VENOUS CATHETERS (PCVC)
FOR HAEMODIALYSIS: COMPLICATIONS AND FACTORS
INFLUENCING THE SURVEY

María Sánchez 1, Carmen Mon 1, Juan Carlos Herrero 1, Milagros Ortiz 1,
Olimpia Ortega 1, Paloma Gallar 1, Isabel Rodríguez 1, Aniana Oliet 1, Ana
Isabel Vigil 1, Ramiro Callejas 1, Nuria Laso 1, Jose María Abadal 2, María
José Álvarez 2. 1Nephrology, Severo Ochoa Hospital, Madrid, Spain;
2Vascular Radiology, Severo Ochoa Hospital, Madrid, Spain

Introduction and Aims: Despite the K-DOQI guidelines, for various
reasons increasing numbers of patient are becoming dependent on permanent
central venous catheters for chronic haemodialysis access. Their use and
complications related has increased in the last years.
We studied factors influencing the survey of central venous catheters and
related complications.
Methods: We present the results of a prospective audit of the survival of
126 PCVC placed in 86 patients at our facility from November 2007 to
March 2009. We registered prevalent and incident PCVC. The data were
obtained from medical records: patients- related (clinical factors, analytical
study and treatment) and catheters-related (Catheter type, location and
complications).

Results: In 86 patients (48% male, age 62±14 years, 39% DM, Charlson
comorbidity Index 6.9±2.6) we registered 126 permanent catheters.
In 84 cases (66%), the PCVC was the first PCVC the patient had received
and in 33% the patient had received one or more previous PCVC.
No complication insertion-related was registered.
In 45 cases (36%) PCVC was placed in end-stage renal disease, 7% of this
had catheter insertion following withdrawal from peritoneal dialysis, in 46
cases (36%) after failed arterio-venous fistula and in 35 cases (28%) was
re-insertion after a previously placed PCVC had failed.
In 102 PCVC (81%) were inserted in right jugular vein, 18 (14%) were in
femoral vein and 6 (5%) were in left jugular vein.
There was 1.6/1000 catheter day bacteriemia related to the catheter.
In 48% of the PCVC there was dysfunction, associated with catheter brand
(Angiodynamics catheters were less likely to fail than the others p<0.01).
In 36 cases (29%) there were thrombosis catheter-related. Thirteen patients
presented a superior vena cava syndrome, strongly associated with catheter
brand (Angiodynamics catheters were more likely to develop an upper vein
cava syndrome) p<0.08.
The mean survival time was 10.7±13 months. In the univariate analysis,
there was relationship of better survival with the first PCVC and jugular
insertions and worse survival with Angiodynamics catheters.
In the Cox model the first or subsequent catheter (b: 2,3; IC 1.1-4.9) and
brand catheter (b:2,3; IC:1,1-4,9) were all significant independent predictors
of survival.
Conclusions: In this study the main complications were vein thrombosis
related to the catheter. Catheter survival is related to first over second and
subsequent insertions and brand catheter. Angiodynamics catheters were
less likely to dysfunction but were more prone to develop a Superior Vena
Cava syndrome.

Sa373 INFECTIONS RELATED TO CENTRAL VEIN DIALYSIS
CATHETERS – 10 YEARS EXPERIENCE

Christos Syrganis, George Koutroumbas, Pavlos Malindretos,
Alexandra Patrinou, Nikos Anagnostou, Elefteria Argiraki. Nephrology,
General Hospital “Achillopoulion”, Volos, Greece

Introduction and Aims: Double-lumen central vein catheters (CVC) have
become a problematic necessity for patients on hemodialysis. Late referral
of ESRD patients and arteriovenous fistula or graft thrombosis are the main
reasons of becoming necessary, while infections and central vein stenosis
are the main reasons of becoming problematic. The aim of this study is
the retrospective analysis of infection rates of CVC, bacteriologic analysis,
correlation with demographics (age, gender, renal disease), correlation with
CVC characteristics (site, cuffed or not, time of catheter in place, different
locking solutions) and other infection predisposing factors (diabetes mellitus,
immune deficiency, iron supplement, hypoalbuminemia, transfusions, levels
of ferritin and CRP, dialysis adequacy).
Methods: In 10 years, from January 2000 to December 2009, 1038 CVC
(410 cuffed catheters) were placed in 544 patients, mean aged 68.2±13.6
years and they were followed up for 90017 days. 646 of them (62.2%) in
jugular vein, 269 (25.9%) in subclavian vein and 122 (11.7%) in femoral
vein. The diagnosis of infection was based on clinical evidence and positive
blood culture from another vein, with no signs of other infection site.
Results: In 10 years, 122 CVC infections were identified. Overall infection
rate was 1.35 episodes per 1000 days catheter stay (2.87ep./1000days for non
cuffed catheters and 0.84ep./1000days for cuffed catheters). For jugular CVC
the infection rate was 1/1000days, for subclavian CVC it was 1.92/1000days
and for femoral CVC 3.84/1000days. In a subgroup of patients the infection
rate was 2.3/1000days locking catheter with heparin, 1.5/1000days locking
with urokinase and 1.7/1000days locking with urokinase plus vancomycine.
The responsible bacteria were Gram-positive cocci in 87.1% of cases
(staphylococcus epidermidis in 50%). All patients received proper antibiotic
therapy for 3 weeks. There was significant correlation of infection rate with
the days of catheter stay and patients’ immune status but no correlation with
patients’ demographics.
Conclusions: Jugular cuffed CVC that were locked with urokinase has the
lower infection rate. Infections were successfully treated conservatively in
most of cases.
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Sa374 MODERN BIOLOGICAL AND SEMI-BIOLOGICAL
MATERIALS FOR HEMODIALYSIS ARTERIO-VENOUS
GRAFTS: BETTER LONG TERM PATENCY, LOWER RATE
OF INFECTION AND OF STEAL SYNDROME

Luisa Berardinelli. General Surgery and Kidney Transplantation,
Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Milan,
Italy

Introduction and Aims: Little attention was up now devoted to the rate
of complications associated to the nature of the interpositional graft, as
PTFE is usually regarded as the graft material of choice for hemodialytic
arteriovenous graft (AVG) construction. Though the main problem of
PTFE is the stenosis at the venous outflow tract, infection and steal
syndrome represent dreadful complications of PTFE, and, generally, of all
synthetic materials. The aim of this retrospective study is to present the
personal experience with biologic or semi-biologic prostheses, adopted for
constructing hemodialytic AVGs.
Methods: For the present study we made a sample by selecting a continuative
series of 782 new AVGs all constructed at our institution in the upper limb
of 573 pts between January 1990 and December 2008. 37 bovine carotid
artery and 17 synthetic AVGs were excluded from this study, as these
materials are no more used in our clinical practice. The arterio-venous
mouth is never greater than 80% of the arterial diameter to avoid a steal
syndrome. Group I is formed by 624 AVGs constructed using biological
materials (352 Homologous Saphenous Vein, 145 Bovine Mesenteric Vein,
127 Decellularized Bovine Ureter), which were preferentially employed for
patients at higher vascular risk and in case of needing to cross an articular
crease.
Group II is formed by 158 semi-biological AVGs (Bionova Omniflow II®,
BO).
This original biosynthetic vascular conduit is constructed using a scaffold
of a polyester mesh, in straight, J – or U-shaped figures, and ovine collagen.
Results: No patient died or lost the limb as a result of graft-related infection
or steal syndrome. In the Group I, 30 dialysis access infections, that is 1.26
episodes per 1000 graft function months (GFM) and two steal syndrome
(0.12 per 1000 GFMs) were identified as a cause of re-operation. In the
Group II, 9 patients had to be submitted to re-operations because of infection
(1.8 per 1000 GFMs) and one because of steal syndrome (0.2 episodes per
1000 GFMs). In the Group I, the primary patencies were 52%, 39%, 32%
and 25% at 1, 2, 3 and 5 years, whilst Group II evidenced values of 47%,
36%, 31% and 26% at the same time points. The secondary patencies in
Group I were 76%, 64%, 61% and 53% at 1, 2, 3 and 5 years for the
biological AVG group, versus the semi-biological group evidenced patencies
of 75%, 66%, 60%, and 50% in Group II at the same time points.
Conclusions: The rates of infection in either biological- or semi-biological
AVGs observed in our series are significantly lower, if compared to the
results of a multicenter, large study of Tokars, who observed a rate of
vascular access infection of 3.3 per 100-patient months in a total of 75.535
patient-months. The incidence of Steal phenomena is also lower in our
series if compared with values up to 19% observed in the patients receiving
PTFE-AVGs, probably due to possibility of adapting by a “capitonnage” the
biological AVG to the arteriotomy.

Sa375 PERCUTANEOUS TRANSLUMINAL ANGIOPLASTY (PTA)
FOR ARTERO-VENOUS FISTULA (AVF) STENOSIS: A
SINGLE CENTER 5-YEAR EXPERIENCE

Emanuele Mambelli 1, Elena Mancini 1, Alberto Bazzocchi 2, Maria
Grazia Facchini 1, Marco Veronesi 1, Francesco Losinno 2,
Antonio Santoro 1. 1Nephrology Dialysis Hypertension Unit, Policlinico
S.Orsola-Malpighi, Bologna, Italy; 2Clinical Department of Radiological
and Histocytopathological Sciences, Policlinico S.Orsola-Malpighi,
Bologna, Italy

Introduction and Aims: The preservation of the vascular bed in chronic
hemodialysis (HD) patients should be a leading policy in the clinical decision
making of Nephrologists. In this view, a reduction in the surgical procedures
in favour of the endovascular ones plays a fundamental role. PTA for AVF
stenosis is now a standard of care for dysfunctional AVFs. Some concern
remains however, over the frequency and severity of re-stenosis. The aim of
the present work was to evaluate the long term results of the endovascular

treatment of AVF stenosis treated by PTA in the HD population of our
Centre.
Methods: We retrospectively analyzed the case records of all the patients
receiving HD in our Centre between 2004 and 2008 (N= 531). The
analysis considered: type of AVF, use of cutting balloon (CB), incidence of
procedure-related complications and number, site and time of stenosis after
PTA. Primary patency was defined as the time interval between the first
procedure and the day of access failure or reintervention or end follow-up.
Secondary patency included all further PTA procedures until the day of the
subsequent access failure. Death or renal transplant were considered end of
follow-up.
Results: Sixty-eight patients (12.8%; 49 M, 19 F; 69±12 yrs) presenting
stenosis candidate for endovascular treatment were treated with 115 PTA
performed with a high pressure balloon catheter. CB was used when
simple balloon could not achieve satisfactory results. Stent placement,
when possible, was always avoided. Seventeen of the 68 patients treated
with PTA (25%) showed recurrence of stenosis and were submitted to 64
PTA procedures (7 using CB). Primary treated stenosis were distributed as
follows: 2 arterial stenosis, 24 juxta-anastomosis vein stenosis, 8 draining
vein stenosis, 3 central vein stenosis. The corresponding re-stenosis rate
per region was: 17/24 (70.8%), 5/8 (60.3%), 2/3 (66.7%), respectively. On
a patient-based analysis, primary stenosis incurred after 205±160 days,
restenosis (or new stenosis) after 205±246 (p=NS), 154±116 and 245±243
days, respectively for proximal and distal AVF (p=NS). Only two out of
7 stenosis tretated with CB had restenosis (p=0.05 compared with PTA
without CB; chi square).

The only complication related with the treatment was a venous cleft with
hematoma.
Conclusions: To conclude, PTA is confirmed as an effective treatment to
extend life-time of the vascular access. Time of restenosis after PTA is higly
variable but generally shorter for proximal AVF. The introduction of the
CB seems to be a promising event, suggesting that its shrewd use might
improve the long-term results of some PTA procedures.

Sa376 ENDOVASCULAR INTERVENTION IN NEPHROLOGY:
RESULTS FROM A SINGLE CENTRE

C. Botelho 1, F. Ferrer 1, K. Lopes 1, P. Cotovio 1 , C. Silva 1, M. Camacho 2,
A. Marques 2, N. Afonso 1, T. Mendes 1, A. Carreira 1. 1Nephrology, Centro
Hospitalar Coimbra, Coimbra, Portugal; 2Cardiology, Centro Hospitalar
Coimbra, Coimbra, Portugal

Introduction and Aims: Vascular access (VA) dysfunction is the main
cause of morbidity and hospital admission in haemodialysis (HD) patients,
entailing very high costs. Endovascular procedures performed by inter-
vention nephrology have become the standard treatment of dysfunctional
arteriovenous fistulae and grafts, as well as an excellent method to com-
plement surgical intervention. Several studies have shown the safety and
efficacy of percutaneous angioplasty with similar primary and secondary
patency rates to surgical intervention.
Methods: A year’s worth of all computerised records on endovascular pro-
cedures performed due to VA dysfunction in HD patients at the Nephrology
Department of Centro Hospitalar de Coimbra were reviewed.The type of
procedure performed, type of vascular access, patient age and gender, refer-
ral centre, reason for referral, procedure repetition, initial success, residual
stensosis, primary patency and complications were recorded.
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Results: A total of 48 endovascular procedures were performed; 45
angiographies, 36 angioplasties, 7 thrombectomies, 3 tunnelled cuffed
catheters (TCC) placement and 8 stents placements. These interventions
were performed in 38 patients with VA dysfunction. 9 patients underwent
diagnostic angiography only with no following therapeutic intervention.
Mean age of patients was 65,4±14,4; 22 male. Referred VA were 25 grafts
(52%) and 20 AVF (42%).
The reason for referral were VA thrombosis in 19 (40%) patients, poor
VA flow rate in 12 (25%), increased venous pressure in 7 (17%) and limb
oedema in 6 (13%). Three patients (6%) were referred for TCC placement.
The main reason for referring patient with grafts were thrombosis (n=18)
and increased venous pressure (n=3); while in AVF patients were poor flow
rate (n=10), increased venous pressure (n=6) and limb oedema (n=5). In
patients with grafts, stenosis were more frequently found at the venous
perianastomosis (n=11) and within the graft (n=3). The most affected
territory in AVF patients was the drainage vein (n=5) and central veins
(n=5). Central stenosis were detected in 6 patients.
Stents were used in patients with early recurrence of stenosis, central
stenosis and repeated intervention for resistant stenosis.
Total immediate success of angioplasty/thrombectomy was achieved in 89%
of the cases. At the end of intervention residual stenosis was detected in
14,3% of cases. Two patients underwent two interventions during the year,
another two had three and 1 patient had five. Primary patient rates were
60% for AVF and 40% for grafts at one year. There was no significant
difference in primary patency (p > 0,05) rates between AVF and grafts.
Minor complications were identified in 5 cases (10,4%). No case required
surgical intervention and no patient died.
Conclusions: Intervention angiography is the best method for detecting and
correcting risk factors for VA failure and for failure reversion of already
thrombosed accesses. Results found in our centre are similar to other studies
results. Our results show that PTA is a safe and beneficial treatment for
vascular access related stenosis.

Sa377 BIOFILM IN HAEMODIALYSIS PATIENTS

Walaa Hazzah 1, Ahmed El-Koraie 2, Aleya Abbass 1, Medhat Ashour 1,
Mona Hashish 1. 1Microbiology Department, High Institute of Public
Health, Alexandria University, Alexandria, Egypt; 2Internal Medicine and
Nephrology, Faculty of Medicine, Alexandria University, Alexandria, Egypt

Introduction and Aims: Microbial adhesions and biofilm bacterial growth
have been implicated in serious infections associated with the use of bio-
prosthetic medical devices and indwelling catheters in humans. Biofilm
occurs commonly on dialysis catheters (CVCs) and fluid pathways in
haemodialysis (HD) machines. In spite of antibiotic therapies, biofilms
serve as a potential source of recurrent infections in patients undergoing
treatment with HD and might be a leading cause to chronic inflammation.
The present study aimed to assess biofilm on HD devices in a HD unit,
Alexandria, Egypt.
Methods: A total of 70 CVCs (59 non-tunnelled and 11 tunnelled CVCs)
were collected from the 62 patients undergoing HD. All samples were
examined by semi-quantitative (Maki roll technique) and quantitative culture
(modified Cleri-flush and vortexing methods). Cultures were subjected to
microbiological procedures for isolation and identification of isolates.
Catheters tips were further subjected to acridine orange (AO) staining for
fluorescence microscopy for biofilm visualization. Five segments of fresh
dialysate tubing, besides two segments of tubing between the water piping
and HD machines were also collected and were subjected to culturing and
AO staining.
Results: Colonization was detected in 60 out of 70 catheters (all tunnelled
and 83.1% of non-tunnelled). All examined segments of HD tubing were
extensively colonized. AO staining of CVCs showed 92.3% agreement with
culture (93.2% sensitivity, 87.5%specificity). Two CVCs were exclusively
colonized intra-luminally, 19 (27.1%) extra-luminally, 39 (55.7%) were
colonized on both sides, with significant association between colonization
on either sides and 70.0% agreement. Internal jugular access showed higher
frequency of colonization (92.0%) than subclavian and femoral accesses
(85.7% and 70.0% respectively). Colonization was found to be positively
correlated with the time the catheter had remained in-situ. Coagulase
negative staphylococci were the most frequently encountered isolates,

(34.0%). Mixed organisms were more evident to cause manifestations in
74.2% of cases, compared to single isolates (27.6%).
Conclusions: CVCs and HD tubing system are highly prone to colonization,
and thus biofilm related consequences. Biofilm avoidance should be a goal
to assure an adequate quality of dialytic treatment where multiple factors are
involved. Semi-quantitative culture is comparable to the other quantitative
culture methods, yet easier. AO staining provides rapid results with good
agreement with culture techniques.

Sa378 APPROPIATE TIME TO PERFORM THE ARTERIOVENOUS
FISTULA (AVF) IN THE PREDIALYSIS CLINIC. VASCULAR
ACCESS COMPLICATIONS ARISING BEFORE THE
BEGINNING OF HEMODIALYSIS

Ines Aragoncillo 1 , Almudena Vega 2, Soraya Abad 2, Ursula Verdalles 2,
Rosa Jofre 2, Jara Ampuero 2, Caridad Ruiz-Caro 2, Juan
Manuel Lopez-Gomez 2. 1Nephrology, Infanta Sofia Hospital, Madrid,
Spain; 2Nephrology, Gregorio Marañon Hospital, Madrid, Spain

Introduction and Aims: Patients with advanced chronic kidney disease
(CKD) should be followed in specialized consultations and be prepared
to receive renal replacement therapy (RRT) on time. For patients on
hemodialysis (HD), arteriovenous fistula (AVF) should be performed when
the glomerular filtration rate (GFR) goes lower than 30 to 25 ml/min,
following the international guidelines.
Methods: Retrospective, observational study which analyzes 410 patients
from the CKD consultation, over three years follow up. We have collected
all the AVF made during this time, the rate of progression of CKD
according to the individual characteristics of each patient and vascular
access complications that occur before the onset of HD.
Results: 80.4% of patients who started HD (n = 97) did so through AVF
and 19.6% through temporary or permanent catheter. Follow-up time in
consultations before the placement of the vascular access was 1.5 years
(0.9) in patients with native AVF, 1.6 years (1.0) for prosthetic AVF and 0.5
years (0.6) in patients with catheters (p=0.000).
We analyzed 148 AVF made during the monitoring period, 54.8% native
AVF in the forearm, 29.5%native AVF in the upper arm and 15.7% AV
grafts. GFR measured by MDRD-4 formula at the time of the AVF was 16.8
ml/min (4.4), 15.8 ml/min (4.4) in patients over 70 years AND 17,8 ml/min
(4.2) in patients under 70 years (p=0.03). The time from the surgery of the
AVF to the entrance in HD was 1.9 years (1.8) in patients with proteinuria
less than 0.5 g/d and 1.0 years (1.1) if greater than 0,5 g/d (p=0.000). The
annual fall of GFR was 0.2 ml/min/yr in the first group and 3.1 ml min/yr
in the second group (p=0.04)
13.5% of the AVF suffered from thrombosis before the patient began HD.
The thrombosis rate was much higher in the native forearm AVF than in the
upper arm (20.3% vs. 7.6% p=0.04). In 31% of diabetic patients and only
in 4.4% of nondiabetics initial vascular access was a prosthetic AVF. (p =
0.007). 25.7% of the AVF needed reoperation before the start of HD because
of lack of maturation, thrombosis or steal syndrome. The reoperation rate
was 0.35 surgeries per patient per year. The survival of the AVF without
reoperation was 85.8% at six months and 78.6% after a year follow up.
2.7% of patients died before their entrance in HD, their mean age was 76.5
(6.5) yr.
Conclusions: We conclude that as long as the patients are followed in
specialized consultations, the glomerular filtrate rate to performe the AVF
must be individualized according to the proteinuria and age of the patient
and can be performed with GFR under 20 ml/min, allowing adequate
beginning of the technique. We do not recommend to prepare the vascular
access over long periods of time before the onset of HD by the possibility
of complications related to vascular access.
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Sa379 ADVANTAGES AND POSSIBLE RISKS FROM THE USE OF
THE TECHNIQUE OF PUNCTURE OF THE
ARTERIOVENOUS FISTULA FOR HEMODIALYSIS WITH
THE “BUTTONHOLE” METHOD

Maria Paola Esposito, Gianluca Pisano, Alice Atzeni, Rita Contu,
Piergiorgio Bolasco. Operative Territorial Unite of Nephrology and
Dialysis, ASL Cagliari, Isili, Sardinia, Italy; Operative Territorial Unite of
Nephrology and Dialysis, ASL Cagliari, Isili, Sardinia, Italy; Operative
Territorial Unite of Nephrology and Dialysis, ASL Cagliari, Isili, Sardinia,
Italy; Operative Territorial Unite of Nephrology and Dialysis, ASL
Cagliari, Isili, Sardinia, Italy; Operative Territorial Unite of Nephrology
and Dialysis, ASL Cagliari, Isili, Sardinia, Italy

Introduction and Aims: Recently, the population requiring hemodialysis
treatment, according to prevalence and incidence epidemiological concepts,
does reveal scarce and poor vascular tree. This is mainly due to the
effects of increasingly aging population, comorbities such as diabetes and
vasculopathies, that seem to cause an insufficient development of the
arteriovenous fistula. The percentage of patients with failing fistula requires
the mandatory placement on vascular central lines in order to perform the
dialityc treatment.
Methods: study design: 12 months observational prospective study Popu-
lation: 24 patients randomly assigned to 2 different groups: Group A, has
undergone to a buttonhole procedure and Group B has undergone to Rope
Ladder procedure.
Results: We observed that the Buttonhole group had a smaller number
of adverse events. Lower percentage of hematoma (36% vs 71%,p<0.05),
aneurisms (0% vs 21%,p<0.05), stenosis (0% vs 14%,p<0.05), and more-
over, a lower need of angioplasty (0% vs 14%,p<0.05). Beside that we
observed a smaller number of vascular central lines placement (0% vs 7%,
p<0.05). Namely, the subgroup of HIV HCV HBV patients had shorter
bleeding time in the early post dialytic period with a strong and clear positive
impact on the infectious risk. This advantage is particularly important in
those patients under anticoagulant therapy. Indeed almost patients in the
Buttonhole group (0% vs 98%,p<0.01) show a stronger compliance to
the arteriovenous fistula puncture and in the same time less frequent pain
cannulation.
Conclusions: Despite of such advantages, this study has shown the necessity
of a more attention for infection risk using this new method,especially in
the cases anti septic rules are not tightly observed.

Sa380 EFFICACY AND SAFETY OF A LOW-DOSE CITRATE
CATHETER LOCKING SOLUTION – A RANDOMIZED
DOUBLE BLIND CONTROLLED TRIAL

Thomas Kokenge 1, Christine Lohöfener 1, Catalina Lange 1,
Christian Gründemann 1, Katrin Bergmann 1, Katrin Januschkewitz 1,
Almut Gensel 2, Norbert Braun 1,3. 1Nephrology and Dialysis, HELIOS
Kliniken, Schwerin, Mecklenburg-Western Pomerania, Germany;
2Pharmacy, HELIOS Kliniken, Schwerin, Germany; 3Faculty of Medicine,
University of Rostock, Mecklenburg-Western Pomerania, Germany

Introduction and Aims: Despite the availability of different anticoagulants
for haemodialysis, standard heparin remains the choice for dialysis catheter
locking solutions between dialysis sessions, although heparin catheter locks
are known to change aPTT and increase the risk for haemorrhage. Trials to
replace heparin with 30% citrate were criticised for its risk of life-threatening
cardiac arrhythmias when accidentally injected.
Methods: Seventy-eight patients were randomised to either 3.13% sodium
citrate (A) or standard heparin (B) for catheter locking and 74 patients
(age 70 12 years, 31 females, 43 males, group A, n = 35, group B, n =
39) were included into the analysis. Complication rates, blood flow, arterial
and venous pressure were recorded. The primary end-point was defined
as any blocking solution associated malfunctioning of catheter, i.e. due to
thrombosis or bleeding.
Results: The main reasons for vascular catheter access were end-stage
diabetic nephropathy (26%), malfunction of fistula (25%), and acute renal
failure (20%). Primary insertion sites were the right jugular vein (38%),
the right subclavian vein (24%), the left subclavian vein (9%), the left
jugular vein (6%), the right femoral vein (10%) and the left femoral vein
(12%). Eight patients with permanent tunnelled catheters were also included

(4 in each group). Five patients were on oral anticoagulants (group A 2,
group B 3). A mean of 4.3 3.6 dialysis sessions was performed (between-
group comparison n.s.). Kaplan-Meyer plots and logistic regression analysis
showed no difference in event-free catheter function (see figure, dashed line
= heparin). Thirteen catheters in group A and six in group B failed due
to thrombosis (Log-Rank test p=0.14). Mean catheter usage was 24 (95%
confidence interval 15 – 32) days in group A and 49 (36 – 62) days in group
B. Qblood was 207 and 208 ml/min (p=0.9), respectively. Part = -118 44 and
–208 24 mmHg, and Pven = 113 37 and 115 62 mmHg, respectively. The
study was stopped because of a significant (p=0.04) higher adverse event
rate in group A (8 thrombosis, 1 bleeding, 1 infection, 3 technical problems)
versus only 5 events in group B (all thrombosis).

Conclusions: Low-dose citrate dialysis catheter blocking is complicated
by higher rates of thrombosis and other technical problems if compared
to standard heparin blocking solution. However, it may be considered for
short-term use if heparin blockage is not advisable.

Sa381 A COMBINED PROPHYLACTIC APPROACH REDUCES
CATHETER RELATED BACTERAEMIA IN A
HAEMODIALYSIS POPULATION

Lookman Abdul, Una Fallon, Lia Evans, Brendan Reddy, Eoin Bergin.
Haemodialysis Unit, Midland Regional Hospital, Tulamore, Co. Offaly,
Ireland

Introduction and Aims: Catheter Related Infection (CRI) account for
10-20% of hospital acquired infections, with consequences for length of
hospital stay, morbidity and mortality. In haemodialysis patients the use
of tunnelled cuffed catheters (TCC’s) present a greater risk, with infection
rates reported of 1.6-5.5 per 1000 catheter days.
3 different techniques (sodium citrate as a catheter lock, two nurse initiation
and termination of haemodialysis treatment, and the use of valved catheter
bungs) were used in this study to determine if a combined approach to
prophylaxis may reduce the incidence of CRI.
Methods: A manual surveillance tool for CRI in haemodialysis was
developed. Between July 2008 and June 2009 data was recorded including
catheter vintage, presence of symptoms of CRI, swab & blood culture
results and antimicrobial therapy during each patient treatment. The data
was collated manually and all suspected infections were counterchecked in
contemporaneous nursing notes in order to ensure accuracy and maximise
available information. Infection (local or systemic) was defined as the
presence of clinical symptoms requiring the use of oral or intravenous
antibiotics, with or without isolated pathogens (in the absence of another
source of infection). Infections recurring within 21 days of treatment were
excluded. Infection rates were calculated per 1000 catheter days or per
patient month as follows: number of infections/total catheter days*1000,
and number of infections/total patient months*100 respectively.
Results: At the end of June 2009 58 (75%) of patients were receiving
dialysis using TCC. The incidence of bacteraemia was 0.64 per 1000
catheter days, 1.94 per 100 patient months. The incidence of local (exit
site/tunnel) infection was 1.81 per 1000 catheter days or 5.49 per 100 patient
months. In order of frequency the most commonly used antibiotics were
flucloxacillin, teicoplanin, vancomycin, and erythromycin. 85% of isolates
were Staphylococcus Aureus and 7% MRSA.
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Conclusions: A combined prophylactic approach was successful in reducing
CRI in this study. The incidence of catheter-related bacteraemia (1.94) is
lower than previously reported in literature (Dialysis Surveillance Network
rates over 19 months (Oct ’99-May ’01) 4.84 per 100 patient months).
The definition of infection used in this study included antibiotic treatment in
the absence of positive blood culture results, suggesting that the comparison
rate may be even lower. Higher localised infection rates may be due
to the inclusion of oral antibiotic treatment as part of the definition of
infection.

Sa382 PREVENTION OF CATHETER-RELATED INFECTION IN HD
PATIENTS

Giovanni Calabrese, Antonio Mazzotta, Natalia Rossi, Giuseppe Vagelli,
Stefano Rindi, Marco Gonella. Renal Unit, Ospedale S. Spirito – ASL al
Regione Piemonte, Casale Monferrato, Italy

Introduction and Aims: Permanent tunneled cuffed catheter (TCC) for HD
is a workable alternative to A-V fistula. However, TCC-related infection
is a serious complication and is associated with increased morbidity and
mortality. In the attempt to prevent systemic infection, catheter-drawn blood
cultures (TCC-cultures) were performed monthly in all RDT pts with TCC
in our Unit.
Methods: A three-years prospective study was carried out in 21 pts (8 F 13
M, age 77±7 yrs, vintage 58±52 mo), undergoing thrice-a-week HD using
TCC for a 23±11 mo period. The total number of studied catheters was
25, since 4 catheters were replaced for mechanical problems. All catheters,
silicone twin lumen with separated tips, were inserted into the right giugular
vein under US guidance. After their insertion, TCC-culture was performed
monthly together with leucocyte count and CRP. In the presence of
exudates at the insertion site, a skin culture was also performed. Urokinase
thrombolysis was performed monthly, or more frequently when QB was
lower than 250 ml/min. In the presence of positive TCC-culture, each lumen
was filled with a locking solution containing 10 mg of Gentamicin and
5000 iu/ml unfractioned heparin for six sessions. After this period a new
TCC-culture was performed.
Results: TCC-culture was positive in 10/456 samples (2.2%) in 8 pts. The
isolated microrganisms were all Staphylococci (Aureus in 4, Capitis in 3,
Xilosus in 2, Epidermidis in 1), sensitive to Gentamicin. Out of 11 skin
cultures, 4 resulted to be positive due to Staphylococcus Aureus, which
in two cases was also present in TCC cultures. All TCC-cultures became
negative with the locking procedure, as well as the skin cultures by using
local antibiotic therapy. During the observation period no clinical signs of
sepsis occurred in any patient, and 5 pts died from cardiovascular disease.
Conclusions: The low incidence of positive TCC-cultures can be attributed
to the sterile manipulation protocol followed by the dialysis staff. Further-
more, the routinary screening of catheter-drawn blood culture and and the
locking procedure can also help to prevent possible sepsis and improve
catheter survival.

Sa383 ENDOVASCULAR TREATMENT OF NON MATURING
DISTAL ARTERIOVENOUS FISTULA FOR HAEMODIALYSIS
ASSOCIATED WITH FOREARM ARTERY STENOSIS

Nicola Pirozzi 1, Roberto Pirozzi 2, Chiara Salviani 3, Daniela Coclite 4,
Remo Luciani 5, Anna Giuliani 6, Vincenzo Pirozzi 7, Paolo Menè 1.
1Clinical and Molecular Medicine, University Sapienza, Rome; 2Vascular
and Endovascular Surgery, Casa di Cura Nuova Itor, Rome; 3Clinical
Science, University Sapienza, Rome; 4Istituto Superiore di Sanità, Rome;
5UOC Nephrology and Dialysis, AO G. Rummo, Benevento; 6Nephrology
and Dialysis, Casa di Cura Nuova Itor, Rome

Introduction and Aims: Autogenous distal arteriovenous fistula (dAVF),
considered the gold standard for chronic haemodialysis, suffers from an
high rate of early failure (thrombosis/delayed maturation): 10-50%. One of
the causes of early failure is the delayed maturation associated to forearm
artery stenosis. In these cases the endovascular treatment by percutaneous
angioplasty represents an helpful option to enable the maturation of these
dAVF (Turmel-Rodrigues et al 2001 and 2009, Raynaud et al 2009).
Despite the relatively high frequency of this complication there are still few
reports in literature, suggesting maybe the lack of a wide agreement on the

management of this complication We describe a single-centre experience
on endovascular treatment of dAVF complicated by delayed maturation
associated to forearm artery stenosis.
Methods: We treated 7 consecutive patients from July 2007 to December
2009. All of them were evaluated by clinical examination and color-doppler
ultrasound one month after creation of dAVF. The diagnosis was: low-flow
dAVF due to afferent forearm artery stenosis. All patient signed informed
consent to the procedure.
Results: 6 segmental stenosis were detected in 5 radial and in 1 ulnar artery.
1 extended stenosis of the radial was detected.
All patients were treated with PTA alone, with resolution of the stenosis.
There was no need for stent placement. One case of rupture of the treated
artery occurred; this complication was successfully managed by prolonged
low-pressure balloon inflation.
Two patients affected by chronic kidney disease stage 5 K-DOQI had
no further worsening of renal function after administration of the small
amount of contrast medium needed for the procedure. Both patients started
haemodialysis with their treated AVF, with no need for central venous
catheter.
The mean blood flow raised from 244 ml/min preoperatively, to 560 ml/min
at one week after the procedure. One patient needed a second procedure 11
month later.
Conclusions: Endovascular approach by PTA is an helpful and minimally
invasive procedure for treatment of delayed maturation of dAVF associated
with forearm artery stenosis.
The low number of patients described in literature until now encouraged us
to present our preliminary study.

Sa384 VASCULAR ACCESS TYPE, HEALTH-RELATED QUALITY
OF LIFE AND DEPRESSION IN HEMODIALYSIS PATIENTS

Baris Afsar, Rengin Elsurer, Caner Erden. Department of Nephrology,
Zonguldak Ataturk State Hospital, Zonguldak, Turkey

Introduction and Aims: The arteriovenous fistulas (AVF) are the vascular
access of choice for hemodialysis (HD) because of its longevity and
lower complication rates compared with arteriovenous grafts (AVG) and
central venous catheters (CVC). Despite the increasing recognition of
the importance of a patient’s perception of health-related quality of life
(HRQoL) and depression, very limited studies has evaluated the association
of vascular access type with HRQoL and depression. The purpose of our
study was to examine HRQoL and depression among patients with different
vascular access types.
Methods: All patients were receiving 4-hour HD 3 times weekly with
standard bicarbonate dialysis. Severity of depressive symptoms and HRQoL
were assessed by Beck Depression Inventory (BDI) and Short Form-36
(SF-36), respectively. Vascular access was reported as one of three options;
AVF, synthetic AVG and CVC.
Results: Totally, 136 patients (male/female; 73/63, mean age: 52.6±14.1
years, median HD duration; 49 months) were included. 104 patients had
AVF, 15 patients AVG and 17 patients had CVC. Comparison of 3 groups
with respect to HRQoL and BDI was shown in Table 1.

Table 1. Comparison of BDI and HRQoL of patients with respect to vascular access

AVF (n=102) AVG (n=15) CVC (n=17) P

Beck Depression Score 16.2±10.2 17.4±7.5 18.9±14.7 0.664
Physical Functioning 56.5±19 52.3±17.4 40.2±10.3 0.003
Role-Physical Limitation 51.6±25.7 48.5±21.7 34.2±14.4 0.044
Bodily Pain 41.0±17.8 38.6±15.2 36.5±14.7 0.746
General Health Perception 53.9±20.0 51.3±17.1 40.7±8.9 0.048
Vitality 53.5±20.7 49.2±18.2 39.0±12.6 0.027
Social Functioning 52.2±24.6 53.0±26.0 34.3±13.6 0.016
Role Emotional 52.2±27.0 55.1±28.9 34.2±15.8 0.026
Mental Health 59.3±18.6 57.1±20.5 43.2±8.7 0.006
Physical Component Summary Score 54.8±14.8 52.6±11.8 44.7±±5.8 0.049
Mental Component Summary Score 53.8±17.4 52.1±16.7 41.4±7.7 0.023

In the post hoc analysis, BDI and HRQoL subscales were not different
between patients with AVF and AVG. Patients with CVC had lower physical
functioning (P: 0.001), role-physical limitation (P: 0.015), general health
perception (P: 0.017), vitality (P: 0.010), social functioning (P: 0.004),
role emotional (P: 0.008), mental health (P: 0.001), physical component
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summary score (PCS) (P: 0.017) and mental component summary score
(MCS) (P: 0.006) when compared to patients with AVF. Patients with CVC
had lower physical functioning (P: 0.044), role emotional (P: 0.044), and
mental health scores (P: 0.04) when compared to patients with AVG.
Conclusions: In conclusion, having a CVC may negatively influence
HRQoL in HD patients. Vascular access type does not seem to be related
with depressive mood in HD.

Peritoneal dialysis 1

Sa385 LONG-TERM GLUCOSE LOAD PREDICTS MORTALITY
IN PATIENTS ON CHRONIC PERITONEAL DIALYSIS – A
7-YEAR COHORT STUDY

Hon-Yen Wu 1,2, Yu-Sen Peng 1,2, Jenq-Wen Huang 2, Fu-Chang Hu 3,
Kuan-Yu Hung 2, Yung-Ming Chen 2, Tun-Jun Tsai 2, Kwan-Dun Wu 2.
1Internal Medicine, Far Eastern Memorial Hospital, Banciao, Taipei,
Taiwan; 2Internal Medicine, National Taiwan University Hospital, Taipei,
Taiwan; 3National Center of Excellence for General Clinical Trial and
Research, National Taiwan University Hospital, Taipei, Taiwan

Introduction and Aims: High glucose load in chronic peritoneal dialysis
(PD) may cause peritoneal damages, hyperglycemia, hyperinsulinemia,
oxidative stress, and increased incidence of metabolic syndromes. However,
the accumulative effects of long-term glucose load on patient outcomes have
seldom been reported. In this 7-year cohort study of chronic PD patients, we
analyzed the influences of long-term glucose load on patient and technique
survivals.
Methods: A total of 173 incident PD patients were enrolled and surveyed
for 7 years. The long-term glucose load of each patient was evaluated
by calculating the average dialysate glucose concentration ([total glucose
weight]/ [total volume of glucose solution]) since the initiation of PD. The
risk factors for patient mortality and technique failure were assessed by
fitting Cox’s models with repeatedly measured time-dependent covariates.
The primary outcome of this study was patient survival and the secondary
outcome was technique survival.
Results: There were 87 men and 86 women with a mean age of 54.6±15.6
years and mean follow-up period of 42.0±17.2 (range 6-78) months. The
5-year patient survival rate and technique survival rate were 73.7% and
56.4%, respectively (Figure 1A). The distribution of glucose load in our
study population was demonstrated in Figure 1B. In multivariate Cox’s
regression analysis, we noted that older age, higher glucose concentration,
lower residual renal function (RRF), lower serum creatinine, and higher
blood urea nitrogen were significantly associated with a worse patient
survival (Table 1). We also found that female gender, absence of diabetes
mellitus, lower glucose concentration, the use of icodextrin, higher serum
high density lipoprotein, higher RRF, and weekly peritoneal Kt/V between
1.4 and 1.7 were significantly associated with a better technique survival
(Table 1).

Conclusions: Our study demonstrated that long-term glucose load predicted
mortality and technique failure in chronic PD patients, and the use of
icodextrin was associated with a better technique survival. These findings
emphasized the importance of minimizing glucose load in chronic PD

patients, appropriate body fluid control and alternative osmotic agents such
as icodextrin should be considered in the daily PD regimens.

Sa386 PARACALCITOL INDUCES VDR EXPRESSION AND
REDUCES GLUCOSE PROFIBROTIC EFFECT IN
HUMAN MESOTHELIAL CELLS

Vittoria Esposito, Massimo Torreggiani, Fabrizio Grosjean, Clara Migotto,
Giuseppe Sileno, Noemi Maggi, Nicoletta Serpieri, Ciro Esposito, Antonio
Dal Canton. Nephrology, Policlinico San Matteo, Univ. of Pavia, Italy

Introduction and Aims: Glucose, a component of peritoneal dialysis
solutions, is the main causes of the peritoneal membrane denudation with
loss of mesothelial cells (MC), progressive peritoneal membrane thickening
and subsequent peritoneal sclerosis. These changes seem to be due, in part,
to an excessive production of TGF-b by MC. Several in vitro and in vivo
studies have suggested that paricalcitol (PCT), binding to its receptor, the
same receptor of vitamin D (VDR), acts as an antifibrotic agent reducing
TGF-b1 expression. This study evaluated the effect of PCT on human
peritoneal mesothelial cell (HPMC) cultures exposed to glucose.
Methods: HPMC were obtained from uremic patients after positioning of
a Tenckhoff catheter. The cells were extracted from peritoneal effluent ob-
tained from peritoneal lavages, cultured and morphologically characterized
(cobblestone-like appearance). VDR expression was confirmed by RT- PCR,
Western blot and immunofluorescence. Cells were used at passage number
2, seeded in 6 well plates, starved overnight in medium containing FCS 1%
and then treated with: A) glucose 2.3%; B) glucose 2.3% + PCT 0.1 uM; C)
glucose 4.25%; D) glucose 4.25% + PCT 0.1 uM; E) mannitol 4.25%; F)
mannitol 4.25% + PCT 0.1 uM; G) PCT 0.1 uM. Cells cultured in medium
containing FCS 1% were used as controls (H).
Results: High glucose containing media induced a significant detach-
ment of cells compared to the other groups (2.1×105±8.1×104 vs
0.4×105±1.6×104 vs 0.6×105± 2.5×104 vs 0.6×105±1.6×104 groups
C, A, E, H, respectively, p<0.05) and this result was not influenced by PCT
treatment (2.5×105±1.1×104 vs 6.6×105±4.2×104 vs 0.8×105±3.2×104

vs 0.7×105±3.0×104 D, B, F, G, respectively). Western blot analysis
showed that HPMC expressed VDR and paricalcitol treatment increased its
expression. Nonetheless, the highest concentration of glucose was able to
completely suppress VDR expression and this effect was not counteracted
by PCT. Metalloproteinase 2 (MMP2) activity, measured by zymography
on cell supernatants, was reduced by glucose treatment in a dose-dependent
manner but was not affected by mannitol; this effect was partially prevented
by PCT treatment. TGF-b expression, measured by Real-Time PCR, was
increased by glucose, independently of the dose, and by mannitol. PCT treat-
ment reduced TGF-b1 expression only in the highest glucose concentration
group (0.285±0.053 vs 0.217±0.085, C and D respectively, NS).
Conclusions: In conclusion our results show that HPMC costitutively
express VDR. VDR expression is increased by paricalcitol treatment while
is reduced by high glucose concentrations. Moreover, PCT treatment is
able to blunt the suppression of MMP2 activity induced by glucose and
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to prevent TGF-b1 transcriptional increase.Altogether these findings point
to a beneficial role of paricalcitol, probably mediated through VDR,
in maintaining an adequate extracellular matrix turnover and preventing
sclerotic changes of the peritoneal basement membrane associated with
long term peritoneal dialysis treatment.

Sa387 NITRIC OXIDE ATTENUATES EPITHELIAL-MESENCHYMAL
TRANSITION IN HUMAN PERITONEAL MESOTHELIAL
CELLS

Sung joon Shin 1, Seung Hee Yang 2, Un sil Jeon 3, Yon su Kim 4. 1Internal
Medicine, Dongguk University-Seoul, Dongguk University Medical Center,
Seoul, Korea; 2Seoul National University Kidney Research Institute, Seoul,
Korea; 3Internal Medicine, korea university guro hospital, Seoul, Korea;
4Internal Medicine, Seoul National University College of Medicine, Seoul,
Korea

Introduction and Aims: Epithelial mesenchymal transition (EMT) is char-
acterized by a loss of epithelial cell morphology, phenotypic markers, and
cellular adhesion proteins with a concomitant acquisition of mesenchymal
properties. Besides of involvement in normal embryogenesis or organ de-
velopment, EMT takes an active part in several pathologic conditions such
as scar formation and fibrosis. EMT plays a key role in the process of a
peritoneal membrane fibrosis, and leads to ultrafiltration failure in peritoneal
dialysis.
TGF-b1, a master cytokine in induction of fibrosis, acts as a major
stimulator of EMT; in vitro, TGF-b1 can stimulate peritoneal mesothelial
cells to undergo myofibroblastic transition, and finally to become fibrogenic
cells. Nitric oxide (NO) has been known to have an anti-fibrotic effect in
various organs such as heart, liver and lung, but the underlying mechanisms
remain to be clarified. Moreover, there’s insufficient knowledge about the
role of NO on EMT process in a peritoneum.
The aim of this study is to reveal the beneficial effect of exogenous NO on
TGF-b1-induced EMT of human peritoneal mesothelial cells (hPMCs).
Methods: Primary cultured hPMCs were examined to reveal the effect of
S-nitrosoglutathione (GSNO), an exogenous NO donor, on TFG-b1-induced
EMT. Morphological and phenotypic changes were assessed via confocal
microscopy. Additionally, cell lysates were used to estimate epithelial
(E-cadherin) or mesenchymal (a-SMA) markers, and various cytokines.
Transcription factors were also measured by quantitative RT-PCR.
Results: TGF-b1 stimulation induced a mesenchymal marker (a-SMA), and
a migratory property with a concomitant disruption of cell-cell contact and
a loss of epithelial cell marker (E-cadherin) in hPMCs. These changes,
however, were attenuated significantly by GSNO administration. Moreover,
the expression of transcription factor, snail, was suppressed in the GSNO
treated cells. GSNO treatment on the TGF-b1 stimulated hPMCs caused
a decrease of VEGF, IL-10, IL-12 and MMP-3 level, but no significant
changes in IL-5, IL-6, IL-8, IL-13 and MMP-9 level in the process of EMT.
Conclusions: This study suggests that exogenous NO serves a key role in
maintaining an epithelial cell phenotype and in attenuating TGF-b1-induced
EMT in hPMCs through the downregulation of transcription factor, snail.
Further study will be needed to demonstrate conclusively to address exact
effects of various cytokines and MMPs.

Sa388 SURVIVAL OF PERITONEAL DIALYSIS PATIENTS IS
RELATED TO BASELINE SERUM CREATININE LEVEL

Tomasz Liberek 1, Marcin Renke 1, Bartosz Skonieczny 2,
Boleslaw Rutkowski 1 . 1Dept. of Nephrology, Transplantology and Internal
Medicine, Medical University of Gdansk, Poland; 2Military Hospital,
Elblag, Poland

Introduction and Aims: In dialysis patients serum creatinine level is related
to the muscle mass and rate of creatinine removal by dialysis and residual
renal function. The muscle mass as a marker of nutrition status should
positively influence survival. The impact of small solute clearance on
survival of peritoneal dialysis patients remains controversial.
Methods: We have analyzed the effect of body composition on survival
in 205 maintenance peritoneal dialysis patients. The effect of baseline
serum creatinine and 24-hour peritoneal and urinary creatinine excretion,
measured at the start of therapy, was estimated by univariate Cox regression

analysis. Unadjusted survival between groups was compared by Kaplan–
Meier method and log-rank test.
Results: Cumulative observation was over 7900 patients-months and median
observation period was 20.5 months (range 1-132 months). Median patient
survival was 66 months.Serum albumin and creatinine level significantly
and positively influenced survival (p<0,001 and p=0,038, respectively).
The effect of 24-hour combined peritoneal and urinary creatinine excretion
normalized for body weight was borderline significant (p=0,053), it was,
however, significant in female patients (p=0,029). Figure present survival in
patients with high and low baseline serum creatinine level (above and below
median value, p=0,006).

Conclusions: High serum creatinine and creatinine excretion positively
influenced survival in PD patients. It appears that survival in these patients
depend on muscle mass and nutritional status.

Sa389 ROLE OF HEPCIDIN ERYTHROPOIETIN HYPO-
RESPONSIVENESS IN PATIENTS ON CONTINUOUS
AMBULATORY PERITONEAL DIALYSIS

Ozlem Tiryaki, Celalettin Usalan. Department of Internal Medicine,
Gaziantep University Medical School, Gaziantep, Turkey; Department of
Nephrology, Gaziantep University Medical School, Gaziantep, Turkey

Introduction and Aims: The present study was aimed at investigating
the factors related to hypo-responsiveness to erythropoietin in patients on
chronic peritoneal dialysis (PD).
Methods: We studied 101 patients with end-stage renal disease who had
been on PD for more than 6 months and on erythropoietin (EPO) ≥6,000
U/week for more than 3 months. The dose of EPO was titrated to maintain
a target Hct level between 33% and 36%. Patients were divided into two
groups according to weekly EPO dose. We compared the various factors in
those two groups and, by using correlation and linear regression analysis,
investigated factors that might predict EPO resistance.
Results: There were 50 patients in the EPO <150 U/kg per week group
(Group 1) and 51 patients in the EPO >150 U/kg per week group (Group
2). Compared to the EPO <150 U/kg per week group, the EPO >150 U/kg
per week group had a higher level of serum hepcidin, higher high selective
C-reactive protein (Hs-CRP), IL-6 and TNF-α. Correlation analysis showed
that the hepcidin had a statistically significant correlation with Hs-CRP (r
= 0.686, P<0.001), serum IL-6 (r=0.650, P<0.001), parathyroid hormone

According groups Measurements Laboratory

Variables <150 (μg/kg/gün) >150 (μg/kg/gün) p

Hb (g/dl) 12,1±1,67 9,2±14,19 <0,001
Alb (g/dl) 3,8±0,53 3,5±0,61 0,057
PTH (pg/ml) 155 (24-1149) 360 (3-2441) <0,001
Ferritin (pg/ml) 311 (103-791) 770 (234-4337) <0,001
TNF-alfa (pg/ml) 12,1 (7-30) 20,5 (8-242) <0,001
Hs-Crp (mg/L) 0,15 (0,07-0,48) 0,52 (0,20-1,74) <0,001
IL-6 (pg/ml) 24 (13-91) 147 (43-566) <0,001
TSAT (%) 42,7 (19,2-69,6) 41,9 (21,7-73,7) 0,813
Hepcidin (ng/ml) 118 (68-172) 209 (159-471) <0,001
urea (mg/dl) 125 (71-299) 140 (60-222) 0,176
Time (year) 3 (1-6) 2 (1-11) 0,904
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(PTH) (r=0.475, P<0.001) and TNF-α (r=0.293, P<0.001). These results
show that Hs-CRP, serum hepcidin, PTH, IL-6 and TNF-α are factors
related to hypo-responsiveness. Multiple stepwise linear regression analysis
showed that Hs-CRP was the most important independent predictor of EPO
hypo-responsiveness.
Conclusions: Hs-CRP, serum hepcidin, TNF-α, IL-6 and PTH are factors
related to hypo-responsiveness. Inflammation contributes significantly to
EPO hypo-responsiveness.

Sa390 KOCURIA KRISTINAE, AN UNSUAL GERM IN CAPD
PATIENTS

Antonio Carlini 1, Romano Mattei 2, Ilaria Lucarotti 1,
Alessandra Bartelloni 1 , Alberto Rosati 1. 1Dept. of Nephrology, Campo di
Marte Hospital, Lucca, Italy; 2Dept. of Microbiology, Campo di Marte
Hospital, Lucca, Italy

Introduction and Aims: Peritonitis, the most common complication of
peritoneal dialysis, can determine a significant morbidity and mortality in
these patients. We describe a case of acute peritonitis in CAPD patient by
an unsual Gram positive germ, that occured in our Nephrology Unit.
Methods: A sample of dialysate was obtained for white blood cell count,
differential Gram strain and culture.The dialysate was cultured in Wilkins-
Chalgren broth and yielded growth of gram-positive cocci after 7 days of
incubation. The germ Kocuria kristinae was identified by the Vitek 2 GP
card.
Results: A 78 years old man on CAPD from almost two years, was admitted
in our Nephrology Unit for abdominal pain, fever and cloudy peritoneal
dialysate. A sample of dialysate was obtained for white blood cell count,
differential Gram strain and culture.An empiric antibiotic treatment with
cephotaxime 500mg/bag IP plus tobramycin 0.6mg/kg IP once/day was
started. The white blood cells count (WBCC) on peritoneal effluent was
9980/mm3 and the differential cell count on PD fluid showed neutrophilic
cells > 90%. Tazobactam 4.5 g iv. bid was added. The peritoneal culture
was negative for almost 5 days, the WBCC was reduced, but it remained
pathological (800/mm3) until the peritoneal culture became positive for
an unsual Gram positive organism as Kocuria kristinae and we changed
the antibiotic schedule according to the antibiogramm. We proceeded
with ciprofloxacin 50mg/bag IP and teicoplanin 100mg/bag IP and added
amoxicillin/clavulanate 2000mg iv. bid. This antibiotic schedule sterylized
the peritoneal dialysate, improved the clinical conditions of the patient and
the WBCC was negative after 2 days from the start of the new antibiotic
treatment. The patient was discharged from the hospital after ten days of
specific therapy and continued ciprofloxacin 750mg per os bid at home for
at least 14 days. After a month from the peritonitis onset the WBCC and
peritoneal fluid culture were negative.
Conclusions: In conclusion (take home messages):
• It was the first time that an unsual germ as Kocuria kristinae was identified

in CAPD patients and it could be responsable of a particularly virulent
peritonitis. The cultivation of sterile peritoneal fluid after the first 48
hours of the onset of peritonitis, it is always mandatory to research for
bacterial growth even on special ground of culture.

• The removal of the peritoneal catheter is recommended by international
guidelines after 72-96 hours of the onset of disease if the WBCC does not
normalize: in the current case the time limit has been exceeded without
any clinical consequences for the patient, but a good therapeutic success
at distance

• Particular attention should be given to the social conditions and family
environment of patients on peritoneal dialysis; because, sometimes, the
epidemiology of peritoneal infections could be related to an unusual
germs i.e. microccoci that are in the ground of a vegetable garden!

Sa391 THE EFFECT OF LOW GDP SOLUTION ON
ULTRAFILTRATION AND SOLUTE TRANSPORT IN CAPD
PATIENTS

Kyu-hyang Cho, Sun-young Jung, Jun-young Do, Jong-won Park,
Kyung-woo Yoon. Internal Medicine, Yeungnam University Hospital,
Daegu, Korea

Introduction and Aims: There are several reports regarding the beneficial

effect of neutral pH and low glucose degradation product (GDP) dialysate
in the preservation of the peritoneal membrane. There has been limited
literature reporting the effect of low GDP solution on ultrafiltration, transport
of solutes and control of body water. Therefore, the authors investigated the
effect of low GDP solution on ultrafiltration, solute transport and control of
body water.
Methods: Among new CAPD patients from May 2001 to August 2008 in
our hospital, 108 patients (57 male, mean age 50.9±13.3 years) finished
a 12-month protocol. Patients were assigned to one of four groups, Group
1 (N=55, pH 7.0, low GDP, Stay-safe•Balance®, Fresenius Medical Care,
Germany), Group 2 (N=23, pH 5.5, high GDP, Stay-safe®, Fresenius Medical
Care, Germany), Group 3 (N=22, pH 7.4, low GDP, Physioneal®, Baxter
Healthcare, U.S.A.) and Group 4 (N=26, pH 5.5, high GDP, Dianeal®,
Baxter Healthcare, U.S.A.). Ultrafitration (UF) volume, glucose absorption
and 1 hour D/P Na during peritoneal equilibration test (PET), using 4.25%
dialysate, daily 24 hour UF volume, urine volume, and clinical indices, were
measured at the 1st, 6th, and 12th month. Body composition including body
weight, the amount of total body water and extracellular fluid volume was
compared using bio-impedance analysis (BIA) at the 1st and 12th month.
We analyzed the data with independent t-test and Kai square test by SPSS
12.0.
Results: The group 1 showed a higher residual renal function at the 1st
(p<0.01) and the 6th month (p<0.05). In spite of similar solute transport
and aquaporin function, the group 1 showed a decreased UF volume and
an increased amount of glucose absorption during PET compared to the
group 2 (p<0.05, respectively). There were no differences in daily UF
volume, volume status and obesity at the 12th month, and hypervolemia
was improved equally in both the group 1 and group 2. We also compared
the data between the group 3 and group 4. There were no differences in
UF volume, solute transport, aquaporin function during PET at the 1st, 6th
and 12th month between the group 3 and group 4. There were also no
differences in dialy UF volume, volume status and obesity at the 12th month,
and hypervolemia was improved equally in both the group 3 and group 4.
Conclusions: There were significant differences in UF volume between the
group 1 (low GDP) and group 2 (high GDP). But, there were no differences
in volume status, and hypervolemia was improved equally in both groups.
We need further studies to explain the cause of a decreased UF volume
between the low GDP and high GDP solutions.

Sa392 EVALUATION OF THE ULTRA-SMALL PORE FUNCTION
DURING PERITONEAL DIALYSIS USING TWO ONE-HOUR
PERITONEAL EQUILIBRATION TESTS
(“DOUBLE-MINI-PET”)

Claudio Musetti, Daniele Ciurlino, Silvio Bertoli. Renal Unit, IRCCS Casa
di Cura Multimedica, Sesto San Giovanni, MI, Italy

Introduction and Aims: Solute and water transport across the peritoneum
has been described using the “three pore model”: in this model, ultrafiltration
(UF) is generated by the osmotic gradient through both small pores (SP) and
ultra-small pores (USP). USP are transcellular channel that allow free water
transport (FWT) and have been identified as the acquaporin channels (AQP).
The ability of glucose to exert an osmotic pressure able to cause UF is
called ’osmotic conductance to glucose’ (OCG) of the peritoneal membrane.
During the past decade a few methods have been proposed to evaluate FWT
and OCG: among these the Double Mini-Peritoneal Equilibration test (PET)
seems to be accurate, reproducible and simple. Aim of this study is to
investigate the use of the double-mini-PET in chronic peritoneal dialysis
(PD) patients of our Center.
Methods: In 14 patients (M:F 10:4, 65.1±9.2 yrs) a PET with an hypertonic
solution (Glucose 3,86%) and a double-mini-PET were performed in two
different days. The double-mini-PET consists of two consecutive one-hour
PETs, the first using a solution of 1.36% glucose, and the second with a
solution of 3.86% glucose. The sodium removal values and the differences
in UF between the two tests were used to calculate FWT and OCG, as
described by LaMilia et al (Kidney International 2007, (72), 643–650;
doi:10.1038/sj.ki.5002405).
Results: The PET D/P and D/D0 were respectively 0.67±0.10 and
0.27±0.06, with a 4-hour UF of 681±227 ml and with a negative correla-
tion between D/P and D/D0 (R=-0.865, p=0.0001). The main parameters
obtained from the double-mini-PET are shown in Table 1, particularly the
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FWT volume was 228±66 ml. The mean decrease of sodium concentration
was 11.5±3.1 mMol/L during the 1-hour hypertonic dwell, corresponding
to a sodium sieving of 0.889±0.043 (Dialisate Na/Serum Na). The FWT/UF
ratio was 43.2±12.2%, while the OCG was 3.947±1.437 ul/min/mmHg.
Among the main double-mini-PET parameters a negative correlation was
found between sodium sieving and FWT/UF (R=-0.721, p=0.005) and both
variables were correlated to the cumulative exposure to glucose (Sodium
sieving: R=-0.733, p=0.004; FWT/UF: R=0.739, p=0.004). A non-significant
trend was also found between sodium sieving and residual volume after the
first 1-hour dwell (R=0.536, p=0.059).

Table 1. Comparison of double-mini-PET parameters and results with other studies

Parameter Value La Milia et al.

OCG (ul/min/mmHg) 3.95±1.44 3.28±1.46
OCG (ul/min/mmHg) 94±114 99±95
Hypertonic UF (ml) 542±121 494±171
FWT through USP (ml) 228±66 243±79
UF through SP (ml) 315±119 251±133

Conclusions: The results obtained in this study are similar to those reported
previously, as shown in Table 1. The strong negative correlation between
sodium sieving and FWT/UF confirms that the 1-hour sodium sieving
during an hypertonic dwell is a good parameter to study the transperitoneal
FWT, but for a more detailed study a double-mini-PET is recommended.
Moreover the relationship between FWT and glucose exposure is in keep
with experimental in vitro studies that show an over-expression of AQP in
cells exposed to glucose-based PD solutions.

Sa393 IN VITRO AND IN VIVO STUDIES ON L-CARNITINE AS AN
OSMOTIC AGENT FOR PERITONEAL DIALYSIS

Mario Bonomini 1 , Lorenzo Di Liberato 1, Sara Di Silvestre 2, Pamela Di
Tomo 2, Mario D’Arezzo 1, Maria Pia Monaco 1, Olivier Devuyst 3,
Annalisa Giardinelli 2 , Assunta Pandolfi 2, Arduino Arduini 4. 1Institute of
Nephrology, University of “G. d’Annunzio”, Chieti, Italy; 2Dept. of
Biochemical Sciences, University of “G. d’Annunzio”, Chieti, Italy;
3Division of Nephrology, Université catholique de Louvain, Brussels,
Belgium; 4Dept. of Research and Development, Iperboreal Pharma Srl,
Chieti, Italy

Introduction and Aims: The development of glucose-sparing dialysates
able to provide an efficacious ultrafiltration (UF) profile represents one of
the modern goal of peritoneal dialysis (PD). L-carnitine (LC) is a naturally
occurring compound with physico-chemical and drug properties which may
act as an effective osmotic agent across the peritoneal membrane. We have
conducted a number of in vivo, animal and human, and in vitro studies, to
evaluate the possibility to formulate PD solutions containing L-carnitine.
Methods: Clinical studies were performed in prevalent CAPD patients
at the PD centre of the University “G. d’Annunzio”, Chieti. Additional
information are available at ClinicalTrials.gov Identifiers: NCT00922701.
Volume transport studies were conducted on male Sprague-Dawley rats as
described earlier (Daniels et al. Kidney Int. 1989; 33:925-29). Peritoneal
equilibration tests were also obtained in mouse using a validated model of
acute PD (Ni et al. Kidney Int 2005; 67: 2021-31). The effect of LC on
L929, a mouse fibroblast cell line, viability and growth were assessed by the
3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide method and
[3H]-Thymidine incorporation test, respectively.
Results: In animal studies, LC instilled into the peritoneal cavity demon-
strated a dose-dependent osmotic capacity comparable to that of glucose
at identical concentration. Studies in mice lacking the water channel
aquaporin-1 demonstrated that approximately 50% of the UF generated by
LC is mediated by AQP1. In human studies, nocturnal exchanges for 5 con-
secutive days with a dialysis bag containing glucose 1.5% plus LC 0.25%
in 4 continuous ambulatory peritoneal dialysis (CAPD) patients were well
tolerated and were associated with a higher UF volume as compared to that
obtained with a standard 2.5% glucose-based dialysis solution despite the
lower osmolarity of LC-containing solution. In vitro studies demonstrated
that LC significantly improved murine fibroblast L929 viability when added
(0.25-5 mM) to glucose-based PD solution (1.5 or 2.5% w/v).
Conclusions: Our study has some obvious limitations. However, the
demonstration of the osmotic properties of L-carnitine, its potential local

and systemic advantages and its good tolerability in human studies are worth
of further investigation. Long-term studies with L-carnitine-based solutions,
which are in progress (ClinicalTrials.gov Identifiers: NCT00755456 and
NCT00755404), will help to clarify and justify the use of L-carnitine as an
alternative osmotic agent in peritoneal dialysis.
Disclosure: The clinical study was sponsored by Iperboreal Pharma srl.

Sa394 THE EFFECT OF THE NEW PERITONEAL DIALYSIS
SOLUTIONS ON CARDIAC STRUCTURAL AND
FUNCTIONAL ALTERATIONS

Marios Theodoridis, Dimitris Tziakas, Ploumis Passadakis,
Konstantia Kantartzi, Vassilios Devetzis, Athanasios Roumeliotis,
Elias Thodis, Vassilios Vargemezis. Department of Nephrology, University
Hospital of Alexandroupolis, Alexandroupoli, Evros, Greece

Introduction and Aims: The systemic effects of absorbed glucose degrada-
tion products (GDPs) contained within the conventional peritoneal dialysis
solutions (cPDS) are largely unknown, while these fluids appear to affect
also cardiovascular function. The aim of the present study was to evaluate
if the new bicarbonate-based less bioincompatible new peritoneal dialysis
solutions (nPDS) ameliorate cardiac structural and functiomal status, as
well as the peritoneal net ultrafiltration (UF) and the residual renal function
(RRF).
Methods: This is a single centre, prospective cohort study of 12 stable
CAPD patients (4 women, 8 men) mean age 71.3 ± of 6.01 years and
mean PD duration 31.9±21.33 months, treated with the usual cPDS. The
patients changed for a six months period into the newer biocompatible PD
solutions (BicaVera, Fresenius® low GDPs, normal pH, bicarbonate as a
buffer) and at the end of this time they returned into their previous schema
of conventional solutions, for another six months. During the study period
the Left Ventricle Ejection Fraction (EF), Left Ventricle End Systolic and
Diastolic Diameter (LVESD, LVEDD), Left Ventricle Mass Index, net UF
and 24 hour Urine volume were repeatedly estimated, at the beginning of
the study (T0), after 6 months with the biocompatible solutions (T6) and
at the end of study (T12), after the six months period using again the cPD
solutions. The UF volume was estimated at end of a 4 hour dwell of an
exchange with PD solution 2.5% glucose.
Results: There was statistically significant difference between the mean
levels of EF, LVESD, LVEDD, LVMI and UF at the beginning (T0) and in
the middle of the study (T6) (for EF p=0.000487, for LVESD p=0.023111,
for LVEDD p=0.002804, for LV p=0.000533 and for UF p=0.019) as well as
between the mean values in the middle (T6) and at the end of the evaluation
period (T12) (for EF p=0.000096, for LVESD p=0.012818, for LVEDD
p=0.000154, for LVMI p=0.00013 and for UF p=0.028). On the other hand
not any statistically significant difference was revealed between the T0 and
T12 mean values of EF, LVESD, LVEDD, LVMI and UF. During the study
period there wasn’t any statistically significant difference in daily urine
volume.

Table 1

Mean ± SD (N=12) T0 T6 T12

EF (%) 52.6±8.79 64.16±10.73 49.66±7.32
LVESD (cm) 4.19±0.92 3.53±0.66 4.43±0.90
LVEDD (cm) 5.63±0.75 4.69±0.88 5.80±0.77
LVMI (g/m2) 282.62 ±107.46 197.99±79.16 316.41±90.00
GFR (ml/min) 4.39±3.62 3.64±3.15 3.19±3
UF (ml) 231.66±188.81 425.83±190.33 257.50±159.32

Conclusions: The use of bicarbonate-based peritoneal dialysis solution
induced a statistically significant improvement of Left Ventricle structure
(LVESD, LVEDD, LVMI) and functional (EF) indicators. These beneficial
effects on left ventricle in combination with the improvement of net
ultrafiltration may designate a protective role of the newer bicarbonate
peritoneal solutions on cardiovascular morbidity and mortality risk of
peritoneal dialysis patients.
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Sa395 INCREMENTAL DIALYSIS: REALITY OR CHIMERA?

Stefano Mangano, Daniela Martinelli, Silvia Brenna, Giuseppe Bonforte.
Nephrology Dialysis Unit, Hospital S. Anna, Como, Italy

Introduction and Aims: In literature there isn’t a consensus about the
ideal time to initiate peritoneal dialysis treatment although an orientation
is provided by the national and international guidelines. The best way to
start peritoneal dialysis remains unclear: full dialysis dose immediately or
incremental dialysis dose.
We undertook an analysis among our case histories examining the first 12
months of peritoneal dialysis treatment in order to select two cohorts of
patients according to the number of daily dialysis exchanges. Low dose
group (L): incremental dialysis dose 1-2 exchanges/day and High dose
group (H): full dialysis dose 3-5 exchanges/day.
Methods: Group L n = 14 age 71 range 49-86 7M/7F; Group H n
= 22 age 65 range 36-87 12M/10F. These values were monitored each
month: body weight, plasma creatinine, clearance (CL) creatinine, diuresis,
haemoglobin levels, erythropoietin consumption in IU/kg/week (EPO).
Finally, we evaluated on a quarterly basis the value of ferritin, serum iron,
transferrin and transferrin saturation index.
The data were analyzed by t test for paired data.
Results: At the admission the two groups (LvsH) didn’t differ in age,
diseases, weight (64±14 vs 67±16 kg NS), haemoglobin level (11.68±0.97
vs 11.65±1.27 g/dl, NS), transferrin saturation index (22±6 vs 22±10%
NS) and CRP (3.26±2.4 vs 7.05±7.1 NS) while significant differences were
pointed out the serum creatinine (5.32±1.57 vs. 7.25±2.45 mg p<0.01),
cl creatinine (12.92±7.45 vs. 8.21±5.45 ml/min p<0.01), residual diuresis
(1800±509 vs. 1653±544 ml/day, p<0.01) and the consumption of EPO
(25±43 vs 80±65 U kg/week, p<0.001). After 12 months the reduction
of glomerular filtration rate (group L 12.92±9.50 to 7.45±7.06, H 8.21
to 5.07±5.45±3.94 ml/min) and the reduction of diuresis (1680±630 vs.
1453±753 ml/day) was similar in the 2 groups.
No variation was found in the haemoglobin level (11.92±1.01 vs 11.84±1.29
g/dl), transferrin saturation index (26±11 vs 25±6%) and Iron consumption
iv. The dose of EPO varied in the opposite way in the two groups as shown
graphically or it decreased in group H and increases in the group L (45±54
vs 48±56 U kg/week).

Already after 4 months the difference between the two groups lost statistical
significance becoming super imposable in the consumption of EPO after 8
months.
Conclusions: The analysis of our data shows that treatment with incremental
dialysis compared to treatment at full dialysis dose from the beginning
doesn’t affect the progressive decline of residual renal function at least in
the first year of dialysis, although dialysis treatment from the beginning with
full dialysis dose allows under the same residual renal function to maintain
the same levels of haemoglobin with a lower dose of EPO.

Sa396 CHANGES OF PERITONEAL MEMBRANE TRANSPORT
CHARACTERISTICS DURING PERITONEAL DIALYSIS
TREATMENT

Barbora Szonowska, Jana Mertova, Vladimir Polakovic. Department of
Internal Medicine Strahov, General University Hospital, Prague, Czech
Republic

Introduction and Aims: During long term peritoneal dialysis (PD) treat-
ment structural and functional alterations to peritoneal membrane occur.This
work investigated peritoneal transport status depending on the treatment
duration, biocompatibility of PD solutions, incidence of peritonitis and
diabetes.We focused as well on levels of CA 125 in peritoneal effluent as
marker of mesothelial cells proliferation.
Methods: Group of 30 incident PD patients were enrolled, PD was their
first choice treatment of CKD.Evaluation of results took place after 1,12
and 24 months of PD duration.Peritoneal transport characteristics were
measured by peritoneal equilibration test,evaluated according Twardowski
classification.
Results: At the beginning of PD majority of patients were low average
or high average transporters for creatinine (LA 43% or HA 33%). At the
end of follow-up 50% were HA transporters.This shift was not statistically
significant.Number of high transporters (H) remained unchanged.
Statistically significant change was found in glucose peritoneal transport
(D/D0). After 2 years of PD 50% patients were high transporters for glucose
(H), none stayed in low transporters group (L).
Statistically significant increase in peritoneal effluent CA 125 was found in
patients treated with novel PD solutions (p<0,05) and also in group of high
transporters for glucose.
Conclusions: Statistically significant acceleration of peritoneal transport for
creatinine was not found in our study,there was only trend to shift towards
faster transport groups.On the other hand the glucose transport acceleration
was statistically significant. Incidence of peritonitis and diabetes were not
confirmed as risk factors for peritoneal transport deterioration.
Increase of CA 125 indicates that novel solutions may have an advantegous
role in preservation of peritoneal membrane with special reference to the
more vulnerable high transporters group of patients.

Sa397 INTRAPERITONEAL INTERLEUKIN-6 SIGNALLING WITH
ICODEXTRIN AND GLUCOSE-BASED PERITONEAL
DIALYSIS SOLUTION

Sylvie Opatrna 1, Daniel Lysak 2, Clare Parker 3, Nick Topley 3. 1Medicine I,
Charles Univ. Medical School, Pilsen, Czech Republic; 2Hematooncology,
Charles Univ. Medical School, Pilsen, Czech Republic; 3Neprology, School
of Medicine, Cardiff University, Cardiff, United Kingdom

Introduction and Aims: Interleukin-6 (IL-6), a marker of ongoing in-
flammation, is used to assess biocompatibility of peritoneal dialysis (PD)
solutions. The aim of the study was to compare the IL-6 signalling system
[IL-6 and its soluble receptors: IL-6R (sIL-6R) with agonistic activity and
glycoprotein 130 (sgp130) with antagonistic activity] in the PD effluent in
patients treated with icodextrin- (I) and glucose- (G) based PD solution.
Methods: Thirty-three stable incident PD patients were allocated according
to their baseline peritoneal ultrafiltration capacity either to G only (20 pts)
or G plus I for overnight dwell (13 pts) treated groups. IL-6, sIL-6R,
and sgp130 were determined in timed overnight effluent by ELISA (R&D
Systems, Minneapolis, Minnesota, USA) at 1, 6, and 12 months after PD
initiation. Flow cytometry was used to measure IL-6R and gp130 expression
on isolated peritoneal leukocytes at the same time points. Peritonitis was an
exclusion criterion.
Results: Peritoneal effluent levels of IL-6 and sIL-6R, as well as the
appearance rate of IL-6 (90.5 vs 481.1 pg/min, p<0.001; 138.6 vs 1187.5,
p<0.001; and 56.1 vs 1386.0, p<0.001), sIL-6R (2035.3 vs 4907.0 pg/min,
p<0.01; 1375.0 vs 6348.4, p<0.01; and 1881.3 vs 5437.8, p<0.01), and
sgp130 (37,6 vs 65.4 ng/min, p<0.01; 39.2 vs 80.6, p<0.01 and 27.8 vs
71.0, p<0.01) were significantly higher in the I than in the G PD fluid at all
time points. Expression of IL6-R and gp130 on individual leukocyte types
isolated from PD effluent did not differ between I and G treated patients. The
number of white blood cells isolated from I effluent was higher than from G
one at all time points; however, no differences were seen in the differential
count or mesothelial count. Parametrs of IL-6 in I effluent correlated with
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plasma CRP. Despite the increased intraperitoneal IL-6 system activation,
no increase in peritoneal transport or systemic inflammation were observed
throughout the study in the I treated patients.
Conclusions: The higher activity of the intraperitoneal IL-6 signalling
system with icodextrin PD solution is associated with the degree of systemic
inflammation and peritoneal permeability which remain (in the absence of
peritonitis) stable during one year follow-up. This may be due to the parallel
rise in the sgp130, known to reduce the biological activity of IL-6. The role
of determining IL-6 levels without concominant determination of its soluble
receptors needs to be clarified in future studies.

Sa398 PREFASCIAL TUNNELLING WITH LOW MALFUNCTION
RATE IN PERITONEOSCOPIC PLACEMENT OF
TENCKHOFF CATHETER

B.C. Bee, Y.H. Goh. Department of Nephrology, Selayang Hospital,
Ministry of Health, Kuala Lumpur, Malaysia; Department of General
Surgery, Selayang Hospital, Ministry of Health, Kuala Lumpur, Malaysia

Introduction and Aims: Successful peritoneal dialysis (PD) catheter im-
plantation with good function forms an integral part of PD growth.
Peritoneoscopic tenckhoff catheter insertion was first described in 1981
and is now an established placement technique that can be performed by
nephrologists. We describe a refinement of this technique, with a low rate
of mechanical malfunction.
Methods: Between August 2009 and January 2010, we prospectively
evaluated the results of prefascial tunnelling when inserting PD catheters
using the peritoneoscopic method in 48 patients, aged 15 – 85 years
(mean: 56.25±16.48 years); 34 males and 14 females. None of the patients
had previous PD catheter insertion. All the steps as originally described
were followed except for the tunnelling. After penetrating the anterior
rectus sheath, the Quill Assembly was held horizontally and advanced
for approximately 4 cm before puncturing the posterior sheath. This was
facilitated by lifting up the abdominal wall with a wound retractor. The
prefascial tunnel aligned the catheter in the caudal position and minimized
the risk of migration. All the procedures were performed under local
anaesthesia and monitored anaesthetic care with a small dose of intravenous
midazolam. A 62cm curled-end catheter was used in all patients.
Results: The mean duration of follow-up was 85.13±50.94 days (range: 7
–168 days). There was no peri-operative morbidity. Three patients (6.25%)
developed catheter malfunction, two of whom had early (17 and 18 days
post implantation respectively) and the third late (70 days) malfunction.
They underwent successful salvage procedures with restoration of function.
There was no peritonitis or exit site leakage or infection during the follow-up
period. Three deaths were reported during the study period (two were due
to pneumonia and the other succumbed to upper gastrointestinal bleeding).
Conclusions: Prefascial tunnelling added to the peritoneoscopic method
resulted in high successful rate of tenckhoff catheter insertion and function:
93.8%. The tunnelling would achieve craniocaudal immobilization of the
catheter similar to rectus sheath or extra peritoneal tunnelling used in some
of the laparoscopic techniques, without the risks of general anaesthesia and
the need for expensive equipment.

Sa399 PERITONEAL DIALYSIS AS A PREDIALYSIS MODALITY
CHOICE: PREDICTORS OF COMMENCING PERITONEAL
DIALYSIS VERSUS HAEMODIALYSIS

Jennifer Hanko 2, Alexandra Romann 1, Monica Beaulieu 1,2. 1BC
Provincial Renal Agency, Vancouver, BC, Canada; 2Division of
Nephrology, University of British Columbia, Vancouver, BC, Canada

Introduction and Aims: In our province, 36% of patients who choose peri-
toneal dialysis after predialysis renal replacement therapy (RRT) education
actually start and remain on long term haemodialysis. This dramatically
reduces the number of patients starting haemodialysis with an AV fistula.
We set out to evaluate the following: in patients who choose peritoneal
dialysis after predialysis RRT education what demographic, clinical, or
system factors identify those that will end up starting on haemodialysis?
Methods: This was a retrospective cohort study of all patients starting
RRT between Dec 31, 2006 and Dec 31, 2008 who had chosen PD as their
preferred dialysis modality prior to starting RRT. Patients were followed until

July 20, 2009. Inclusion criteria were a minimum of 3 months nephrology
follow-up prior to RRT start, a recorded date for receiving dialysis modality
education, a recorded preference for PD, and a minimum of 90 days on
dialysis after start date. Patients who had received prior renal replacement
therapy for any reason were excluded. Data was abstracted from PROMIS, a
province-wide electronic medical record for chronic kidney disease patients.
Results: A total of 114 patients had chosen PD as their preferred dialysis
modality and met study inclusion criteria. Of these, 73 (64%) started on
PD and 41 (36%) started on HD. In the HD group, 6 patients subsequently
switched to PD.
Those who commenced HD vs PD were significantly older (70 vs 63 years,
p=0.0366), had more cardiovascular disease (49% vs 29%, p=0.0326), and
had lower serum albumin levels (34.0 g/L vs 37.5 g/L, p=0.0254).
There was no significant difference in gender, race, history of diabetes,
BMI (26.6 vs 25.8, p=0.6472), duration of nephrology follow-up (26 vs 29
months, p=0.8992), or eGFR slope in the year preceeding RRT (-6.86 vs
-5.72 ml/min, p=0.6555) between the group starting HD vs those starting
PD.
Conclusions: Patients who chose PD but ended up starting HD were likely
to be older and had a history of cardiovascular disease. There was no
difference in the eGFR decline over the preceeding year, suggesting that
the patients who started HD but chose PD were likely not patients who
quickly deteriorated and required an urgent dialysis start. We recommend
that RRT choice be re-discussed with patients at regular intervals. Specific
attention should be paid to older patients with cardiovascular disease who
have chosen PD in order to ensure that they are still likely to start on PD
and to consider referral for vascular access creation in these individuals.

Sa400 PROTEOME ANALYSIS OF CONTINUOUS AMBULATORY
PERITONEAL DIALYSIS (CAPD) ELUATES: HIGH
GLUCOSE CONCENTRATION RESULTS IN INCREASED
REMOVAL AND HIGH GLYCATION LEVEL OF VITAL
PROTEINS

Ivana Pesic 1, Gry H. Dihazi 1, Olaf Jahn 2, Moritz Hoffmann 1, Gerhard
A. Müller 1, Hassan Dihazi 1. 1Department of Nephrology and
Rheumatology, UMG Göttingen, Georg-August-Universität Göttingen,
Niedersachsen, Germany; 2Max Plank Institute for Experimental Medicine,
Göttingen, Niedersachsen, Germany

Introduction and Aims: The reduction of morbidity and mortality in
patients undergoing haemodialysis or peritoneal dialysis is strongly related
to an efficient and selective clearance of uremic toxins. The effect of
clearance of so called middle and high molecular weight proteins on
clinical outcome of patients treated by peritoneal dialysis is still a matter
of debate. We used proteomics methods to analyze and further characterize
the dialytic removal of proteins during continuous ambulatory peritoneal
dialysis (CAPD). Furthermore we investigated the impact of the glucose
concentration in dialysate solution on protein loss and glycation during
dialysis.
Methods: Eluates from 19 CAPD patient’s divided into four groups due to
glucose concentration in peritoneal dialysis solution (PDS) (Baxter 1.36%
(n=5), Baxter 2.27% (n=5), Fresenius 1.5% (n=4) and Fresenius 2.3%
(n=5)) were collected. Using the Multiple Affinity Removal LC Colum –
Human 6 we removed chromatographically six interfering high-abundant
proteins (albumin, IgG, IgA, transferrin, haptoglobin and antitrypsin) from
eluate samples. The resulting samples were analyzed by two dimensional
(2D) gel electrophoresis and mass spectrometry. We used 2D Western Blot
to investigate the impact of increased glucose concentration on protein
glycation level.
Results: The protein patterns showed selective as well as overall differences
in the proteins released depending on the glucose concentration in the
dialysis solution. Mass spectrometric analysis combined with data bank
search allowed the identification of 213 polypeptides from 400 excised spots.
These polypeptides belong to 49 different proteins. Among the 49 proteins
19 could only be identified in samples from high glucose concentration
eluates. Analysis of glycation pattern revealed a strong correlation between
glucose concentration and glycation level by CAPD patients; the higher
glucose concentrations in solution provide higher glycation level.
Conclusions: Our data shed light on the quality of the protein loss during
CAPD due to glucose concentration in used dialysate and glucose osmotic
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activity. The released proteins were mostly serum proteins. Moreover, we
could demonstrate that higher glucose concentration in dialysis solution
results in increased protein loss during CAPD treatment of the same patient.
Impact of increased glucose concentration on protein glycation level resulted
in strong advanced glycation end-products (AGEs) appearance in dialysis
liquids after treatment. AGEs were released stronger in dialysate liquids
after usage of solutions with higher glucose concentration.

Sa401 LEFT VENTRICULAR CONCENTRIC GEOMETRY IS A
MORE RELEVANT PROGNOSTIC FACTOR THAN LEFT
VENTRICULAR MASS INDEX IN INCIDENT PERITONEAL
DIALYSIS PATIENTS INDEPENDENTLY OF LEFT
VENTRICULAR SYSTOLIC FUNCTION

Hyunwook Kim 1, Ji-Eun Lee 1, Jung Tak Park 2, Tae Ik Chang 2,
Tae-Hyun Yoo 2, Shin-Wook Kang 2. 1Department of Internal Medicine,
Wonkwang University College of Medicine Sanbon Hospital, Gunpo-si,
Kyunggi-do, Korea; 2Department of Internal Medicine, Yonsei University
College of Medicine, Seoul, Korea

Introduction and Aims: Cardiovascular disease is the leading cause of
death in patients with end-stage renal disease (ESRD). Previous studies
have demonstrated that echocardiographic estimates of left ventricular (LV)
indices are important prognostic factors in ESRD patients, but it is not
fully explored which index is a more relevant predictor for the outcomes
in incident peritoneal dialysis (PD) patients. This study was undertaken to
investigate the prognostic value of ejection fraction (EF), LV mass index
(LVMI), and LV geometric pattern in new PD patients.
Methods: Two hundred and ninety nine patients, who underwent echocar-
diography within 2 weeks after the start of PD, were included. All echocar-
diographic measurements were performed according to American Society of
Echocardiography and the demographic, anthropometric, and biochemical
characteristics of the study population were retrospectively reviewed.
Results: The mean age was 56.2±12.5 years with sex ratio of 1.3:1
(M:F). One hundred and forty four patients were diabetes and the mean
Charlson comorbidity index was 3.6±1.6. The mean EF was 53.5±15.6%
and the mean LVMI 145.4±44.5 g/m2. LV hypertrophy (LVMI > 115
g/m2 in men and > 95 g/m2 in women) were present in 243 patients
and 47.8% had LV concentric geometry (relative wall thickness > 0.42).
During the follow-up period (the median follow-up duration: 25.8 months),
90 cardiovascular events and 75 deaths were observed. Multivariate Cox
regression analysis revealed that EF (1% decrease) was an independent
predictor for all-cause mortality, cardiovascular mortality, and fatal and
nonfatal cardiovascular event (HR [95% CI]: 1.04 [1.02-1.06], 1.04 [1.02-
1.05], and 1.03 [1.01-1.04], respectively), even after adjustment for age,
sex, Charlson comorbidity index, hemoglobin and total cholesterol levels,
systolic blood pressure, and body mass index. The presence of LV concentric
geometry was also an independent predictor for all cause mortality (HR
[95% CI]: 1.95 [1.08-3.53]). In contrast, LVMI did not predict any outcome.

Conclusions: In conclusion, the presence of LV concentric geometry is
a more relevant factor than LVMI in predicting the outcome of new PD
patients independently of EF.

Sa402 PERITONEAL DIALYSIS MONITORING AND
MANAGEMENT AT THE POINT OF NEED

Marios Theodoridis, Eleni Kaldoudi, Elias Thodis, Stelios Panagoutsos,
Konstantia Kantartzi, Ploumis Passadakis, Vassilis Vargemezis.
Department of Nephrology, University Hospital of Alexandroupolis,
Alexandroupolis, Evros, Greece

Introduction and Aims: Being performed solely at home, peritoneal dial-
ysis is a unique candidate for support via telematic services. Thus, tele-
conferencing has been used by various groups for psychological support,
patient retraining, evaluation of catheter exit site and edema presence. More
recent studies and pilot implementations involve vital sign telemetry, where
mobile telephony and web-based systems have been proposed to monitor
PD sessions. Generally, telematic support in peritoneal dialysis has proven
to be a low cost solution, easy to incorporate into clinic daily routine,
with save in patient and nurse time and hospital space and load, while the
response of the patients has shown to be positive.
Methods: To address these problems, we have developed a fully web-based
service which supports the collection and transmission of data from the
patient’s home via cellular or conventional phone or data networks to the
clinic for monitoring, archiving and processing. Transmitted data include: (a)
peritoneal dialysis data (b) general biometric data and biosignals and (c) free
text or sound report and/or response to a structured questionnaire. The service
is entirely web-based. Communication between the patient unit and the data
center is based on XML/SOAP. The published interface methods of the
data collection web service allow for third party vendors (including vendors
of peritoneal dialysis cyclers and other supportive medical equipment) to
develop their own proprietary units for local collection from the patient and
thus provide a generic standard interface for integration with special purpose
mobile units and medical devices alike. The telemetric data requested by
each patient can be dynamically organized by the physician in a personalized
way. The physician may even define new types of data measurements, and
include them in a patient’s measurement schedule if needed. This feature
makes the service dynamically customizable to care for different treatment
methods and support extraordinary patient monitoring needs.
Results: To access user satisfaction and investigate potential clinical
outcomes, the service was deployed to monitor and support peritoneal
dialysis in 7 patients for a period of 12 months (mean age 55.8±11.1
years and mean PD duration29±10,67 months (6 APD, 1 CAPD).During
the study period there was a statistical significant decrease in patients body
weight and systolic blood pressure (SBP) (mean values in table 1)

Table 1

Beginning (T0) Middle (T6–6m) End (T12–12m) p T0–T12

Body Weight (kg) 83.6±13.05 84.8±13.2 83.1±13.68 0.03
SBP (mmHg) 144.5±12.77 138.5±13.06 131.57±8.79 0.017
DBP (mmHg) 83.1±10.5 80±11.2 81.14±8.78 0.5
Ultrafiltration (ml) 548±269.8 740±225.8 612±198.39 0.48

Conclusions: The daily monitor using telemedicine applications reduced
the anxiety and prevent overhydration of our PD patients, resulting also in
the early detection of PD related problems.Further large scale, long-term
evaluation is under way to access social (and healthcare system) outcomes,
service sustainability and potential.

Sa403 PATIENT EDUCATION PROMOTING ’PERITONEAL
DIALYSIS FIRST’: ITS IMPACT ON UNEXPECTED
HAEMODIALYSIS STARTS

Jennifer Hanko 2, Alexandra Romann 1, Monica Beaulieu 1,2. 1BC
Provincial Renal Agency, Vancouver, BC, Canada; 2Division of
Nephrology, University of British Columbia, Vancouver, BC, Canada

Introduction and Aims: Education of predialysis CKD patients encourages
them to consider independent renal replacement therapy (RRT) options
such as peritoneal dialysis (PD) first. As a result, PD is the documented
first choice in about 50% of patients with an RRT decision. However, PD
prevalence rates remain about 25%. We hypothesized that many patients who
chose PD predialysis start and remain on haemodialysis (HD), potentially
leading to more unplanned HD starts and lower AV fistula incidence rates
in these patients compared to those who chose and started HD.
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Methods: We conducted a retrospective cohort study of patients starting
dialysis between Dec 31, 2006 and Dec 31, 2008 with at least 3 months
predialysis follow-up and at least 1 predialysis RRT education session. Data
was abstracted from PROMIS, a province-wide electronic medical record
for CKD patients.
Results: There were 508 patients included in the study. At 3 months prior
to dialysis start, 127 (25%) patients chose HD, 114 (22%) PD, 13 (3%)
pre-emptive transplant, 5 (1%) conservative management, and 249 (49%)
were undecided.
In the HD group, 115 (91%) commenced and remained on HD. In the PD
group, 73 (64%) commenced PD and 41 (36%) HD. In the undecided group,
170 (68%) commenced HD and 79 (32%) PD.
77% (98/115) of patients who chose and started HD had an AVF created
predialysis. Of the patients who chose PD but started HD, 39% (16/41) had
an AVF created at HD start. For the undecided patients, 48% (81/170) had
an AVF created predialysis.
Conclusions: Patients who chose HD predialysis started on HD 91% of the
time and 77% had an AVF created predialysis. In contrast, patients who
chose PD ended up starting HD 36% of the time, with only 39% having an
AVF created. Also of note, 68% of patients who were undecided after RRT
education started HD.
Attention must now be turned to identifying the patient and system factors
that predict failure to commence PD for those who chose it predialysis.
In addition, the majority of patients who remain undecided are likely to
commence HD and may benefit from AVF creation. These measures should
improve AVF incidence rates at HD start.

Sa404 USE OF TC-99 SCINTIGRAPHY IN THE DIAGNSOSIS OF
ANOMALOUS PLEUROPERITONEAL COMMUNICATIONS

Isabel Garcia, Jordi Calabia, Nadia Martin, Pere Torguet, Gerard Mate,
Marti Valles. Nephrology, Hospital Josep Trueta, Girona, Spain

Introduction and Aims: Mecanical problems are one of the most frequent
complications of patients under Peritoneal Dialysis.
Normally, diagnosis is easy but complementary methods can be used to
help us. Peritoneal scintigraphy is a very good, easy and cheap method. It
can locate the problem and can be repeated as times as nedeed. We present
three patients with different mecanical complications. They were diagnosed
by scintigraphy.
Methods: The procedure is really simple. A manual exchange is done with
the isotopic Tc instilled into a peritoneal bag. The procedure is done in the
Nuclear section of the Hospital. Many images are taken during infusion
and dwelling time. The patient is said to walk for 30 minutes.New images
are taken two hours later.To end the procedure, the fluid is drained in a
conventional way.
Results: The first patient is a 51 years old man who refered after six
months of automated peritoneal dialysis an enourmous escrotal and perianal
edema without other symtomps. The scintigraphy showed a left groin hernia
(Figure 1).

He started dry treatment with remission of the edema. After 12 months,
it has not apperared again. The second patient is a 47 years old woman.
After one year of automated treatment, she complained of unespecific
abdominal pain in relation with the new finding of an umbilical hernia.
The scintigraphy confirmed the clinical findings. During two months, dry
treatment was done with clear improvment. The third case is a 52 years
old woman. She complained of acute costal pain, epigastric discomfort
and cough. She had no fever and no changes in peritoneal results. The
chest-Rx showed a clear right pleural effusion. It was analised and it showed

typical caractheristics of peritoneal liquid. Scintigraphy showed a right
pleuroperitoneal communication. (Figure 2)

The patient was transfered to hemodialysis for two months and returned to
peritoneal dialysis without new problems.
Conclusions: Tc-99 scyntigraphy is a very easy and cheap method to do
the diagnosis of anormal peritoneal communications and hernias.It is very
safe for the patient and can be done as times as needed.

Sa405 METOXIPOLIETILENGLICOL-EPOETINA BETA (Mircera®):
AN ADEQUATE TREATMENT FOR ANAEMIA IN
PERITONEAL DIALYSIS PATIENTS. PRELIMINARY
RESULTS OF CAPRI STUDY

Rosa Ramos 1, Mª Teresa González 2, Manel Vera 3, Josep Teixidó 4,
Isabel García 5, Carme García 6, Francesc Barbosa 7, Carlota González 2,
Juan José de la Cruz 8. 1Nephrology, H. Vall d’Hebron, Barcelona, Spain;
2Nephrology, H. Bellvitge, Barcelona, Spain; 3Nephrology, H.Clínic i
Provincial, Barcelona, Spain; 4Nephrology, H. Germans Tries i Pujol,
Barcelona, Spain; 5Nephrology, H. Dr. Trueta, Girona, Spain; 6Nephrology,
H. Joan XXIII, Tarragona, Spain; 7Nephrology, H. del Mar, Barcelona,
Spain; 8Nephrology, Universidad autónoma, Madrid, Spain; 9For the
Catalano-Balear peritoneal dialysis group

Introduction and Aims: Methoxypolietilenglicol epoetina beta
(MIRCERA) is a new eritrophoietic stimulating agent (ESA) recently
introduced in Spain. It has a very long half life and this could be a good
condition to indicate Mircera for the treatment of anaemia in predialysis
and peritoneal dialysis (PD) patients.
The aim of our study (CAPRI) is to follow the evolution of haematological
parameters in PD patients, in a multicenter study in our region of Catalonia.
This is the first study in PD patients.
Methods: We have studied 112 PD patients that initiated MIRCERA as a
first treatment of anaemia or as a change from previous treatment with other
ESAs.
Results: Among them, 67 patients have had a follow-up of 6 months by
now: 12 (17,9%) naïve, 40 (59,7%) previously treated with darbeepoetin
and 15 (22,4%) with Epo beta. 40 (59,7%) were male. The mean age was
57.1±16.0 years. The most frequent aetiologies of Chronic renal failure
(CRF) were glomerulopathy 23,8%, 20,9% diabetic nephropathy and 22,3%
were undiagnosed. 70,1% of patients began PD as first treatment of CRF,
14,9% were transferred from HD and 14,9% returns to PD after kidney
transplant failure.
The mean dose of Mircera was 75μg/month in 17,9% of patients, 100μg
in55,2%,150 μg in 19,4% and 200 μg in 7,5%. The dosage of Mircera didn’t
change along the follow-up period (116,3±59,2 μg/month vs 118,1±61,8).
Only the 5 patients with the highest doses experimented an important
reduction in the final dose (200μg to 150μg). Haemoglobin levels re-
mained stable all through the measurements (11,8±1,5g/dl to 11,9±1,5g/dl;
p=0,938), Ferritin levels varied from 213,8±204,3ng/ml to 222±258,2;
p=0,25.
During the follow-up we registered only 7 adverse events not directly related
to Mircera.
Conclusions: Haemoglobin levels were maintained stable along the study
period with MIRCERA administered monthly. We didn’t register any adverse
event related to this treatment.This pilot study suggests that MIRCERA
could be an appropriate treatment for PD patients
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Sa406 A LOW-SITE TENCKHOFF CATHETER IMPLANTATION
OPERATION WITH IMPROVED PERITONEAL DIALYSIS
CATHETER TIP MIGRATION

Jia Liu, Li Zhang, Jie Shu, Jianning Hu, Changying Xing. Department of
Nephropathy, The First Affiliated Hospital of Nanjing Medical University,
Jiangsu Province Hospital, Nanjing, Jiangsu, China

Introduction and Aims: To report a low-site catheter implantation method
with better catheter survival.
Methods: 80 ESRD patients starting PD from 2001 to 2009 in our
center were screened. The operation procedure with the low-site catheter
implantation method was different from the conventional method in three
key steps. First, 3.5∼4.5cm above the pubic symphysis was used as the
body marker in this method other than 2 to 3cm under navel. Second,
1∼2cm catheter tip was cut off with scissors so that the length could suit
the shorter distance from the incision to the pouch of Douglas. Third, the
catheter went through the rectus abdominis on the uppermost point of the
incision, which meant the catheter went upward for about 2cm after it was
fixed in the peritoneum incision.
Results: During the follow-up period, 3 patients (1.66%) experienced
catheter tip migration. 4 patients (2.22%) experienced mechanical catheter
obstruction caused by greater omentum. The incidence of the catheter
tip migration and omentum obstruction is lower than that reported with
conventional method by others.
Conclusions: Low-site catheter implantation method is an easy, safe,
economic and effective technique for PD surgical procedure with lower
morbidity of catheter tip migration and greater omentum obstruction.

Sa407 LEFT VENTRICLE HYPERTROPHY IS AN IMPORTANT
RISK FACTOR OF DEATH IN PATIENTS TREATED WITH
PERITONEAL DIALYSIS

Tomasz Liberek 1, Marcin Renke 1, Dorota Zegrzda 2, Maria Dudziak 2,
Boleslaw Rutkowski 1 . 1Dep. of Nephrology, Transplantology and Internal
Medicine, Medical University of Gdansk, Poland; 2Noninvasive
Cardiovascular Diagnostic Unit, Medical University of Gdansk, Poland

Introduction and Aims: Long-term survival of patients with end-stage
renal disease (ESRD) is decreased mainly as a result of cardiovascular
diseases. Cardiovascular mortality is considerably higher in these patients
than in the general population. The aim of the study was to determine the
effect of left ventricular hypertrophy (LVH), dilatation and ejection fraction
on survival of patients with ESRD treated with peritoneal dialysis (PD).
Methods: Baseline echocardiograms were carried out on 227 patients
treated with peritoneal dialysis. Left ventricular hypertrophy (LVH) was
diagnosed when left ventricular wall diastole thickness was ≥ 12mm
measured at posterior wall or interventricular septum. LV dilatation when
diastolic diameter was ≥56 mm. Patients were followed from the start of PD
therapy until the end of 2006. The effect of echocardiographic parameters
on patient survival was evaluated by univariate Cox regression analysis.
Unadjusted survival between groups was compared with Kaplan–Meier
method and Wilcoxon Gehan test.
Results: Cumulative observation was over 7600 patients-months and median
observation period was 20 months. Median patient survival was 66 months.
In univariate Cox analysis left ventricular hypertrophy expressed as posterior
wall thickness significantly influenced survival and interventricular septum
thickness was borderline significant.

Variable Reference Patient survival

RR (CI) P value

Left ventricle diastolic diameter per 1 mm 1,005 (0,966-1,045) NS
interventricular septum thickness (IST) per 1 mm 1,104 (0,999-1,222) 0,051
Posterior wall thickness (PWT) per 1 mm 1,138 (1,014-1,279) 0,028
Ejection fraction per 1% 0,985 (0,962-1,007) NS

Survival of patients diagnosed with LV hypertrophy (both by IST and
PWT criterion) was significantly lower than normals (p=0,01 and p=0,044,
respectively).
Conclusions: Cardiac hypertrophy but not left ventricle dilatation or low
ejection fraction adversely influence survival in peritoneal dialysis patients.

Sa408 THE IMPACT OF FAMILY INCOME ON SURVIVAL IN
INCIDENT PERITONEAL DIALYSIS PATIENTS: IS IT TIME
TO REVISIT A MYTH?

Kleyton Bastos 1,2, Abdul Qureshi 3, Antonio Lopes 2, Natália Fernandes 4,
Luciana Barbosa 1, Roberto Pecoits Filho 5, José Divino Filho 3,6 .
1Medicine, Federal University of Sergipe, Aracaju, Brazil; 2Medicine,
Federal University of Bahia, Salvador, Brazil; 3Division of Baxter Novum
and Renal Medicine, CLINTEC, Karolinska Institutet, Stockholm, Sweden;
4IMEPEN Foundation and Federal University of Juiz de Fora, Juiz de Fora,
Brazil; 5Center of Health and Biological Sciences, Catholic University of
Paraná, Curitiba, Brazil; 6Baxter Renal Division Latin America, Mexico,
Mexico

Introduction and Aims: Although poor family income may sometimes be
considered contraindication for peritoneal dialysis (PD), no consistent data
links economical status (ES) to clinical outcome in this group of patients.
The goal of this study was to assess the impact of income on patient and
technique survival in the Brazilian Peritoneal Dialysis Multicenter Study
(BRAZPD) cohort.
Methods: Incident PD patients (1952) enrolled in this prospective cohort
from December 2004 to October 2007 were divided according to monthly
family income (Brazilian minimum-wage – MW; 1MW∼USD4.94/day) into
three groups: low (<2MW), middle and high ES (>5MW). The patients’
median age was 59 years, 54% were women, 60% Caucasians, 41% diabetics
and 24% had cardiovascular disease (CVD). Most of them were in CAPD
(55%), had not received pre-dialysis care (58%), had <4 school years (67%)
and a family income <5MW (80%). Survival analysis was performed using
the Kaplan-Meier curve and the Cox proportional hazards model adjusting
the results for age, sex, educational status, pre-dialysis care, first renal
replacement therapy, PD modality and comorbidities.
Results: The follow-up period ranged from 3 to 34 months and during
this period 307 patients died (16%). Causes of death were classified as
cardiovascular in 42%, infection related (14%) or not (15%) to PD therapy,
other (17%) and unknown (12%). There was no difference among income
groups according to causes of death. Transfer to hemodialysis by patient
choice was the most prevalent cause of drop out (32%) and no significant
difference was found in reasons for drop out among income level groups
(P = 0.195).The two-year patient survival was 70% and technique survival
73%. Cumulative patient (Log Rank test χ2 = 2.92, p=0.22) and technique
(Log Rank test χ2 = 4.36, p=0.11) survival did not vary significantly among
groups. In a multivariate Cox regression analysis, no statistical difference
in patient survival according to ES was observed. The crude hazard ratios
were not significantly different among the three groups. When adjusted
for age, gender and modality a trend was observed in the low ES group
when compared to the high ES group [Hazard Ratio (HR)= 1.34; 95%
Confidence Interval (CI)= 0.97-1.85; p=0.07)]. This trend remained when
adjusted for first dialysis modality and time of referral (HR= 1.32; CI=
0.96-1.82; p=0.08) and, also when adjusting for educational level, CVD and
diabetes (HR= 1.39; CI= 0.98-1.98; p=0.06).
Conclusions: According to these results, ES is not independently associated
with outcomes in this large cohort. When choosing the dialysis modality,
ES should not be considered a barrier for PD indication.
Disclosure: This abstract was possible thanks to a grant given by Baxter
Hospitalar.

Sa409 STEROID INHIBITED TGF-β-INDUCED
EPITHELIAL-TO-MESENCHYMAL TRANSITON (EMT) IN
HUMAN PERITONEAL MESOTHELIAL CELLS

Yang-Hee Jang, Eun-Sun Yu, Mina Yu, Dong-Reoyl Ryu,
Seung-Jung Kim, Kyu-Bok Choi, Duk-Hee Kang. Nephrology, Ewha
Womans University School of Medicine, Seoul, Korea

Introduction and Aims: Although the exact mechanisms of peritoneal
fibrosis during peritoneal dialysis (PD) still remain unclear, EMT of
peritoneum has been regarded as a key process of peritoneal fibrosis. There
were reports demonstrating that glucocorticoid restored the deterioration of
water transport in the peritoneum and protected against the encapsulating
peritoneal sclerosis in animal model of PD. On the other hand, glucocorticoid
was known to activate TGF-β and other profibrotic proteins in hepatocytes.
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In this study, we investigated the effects of steroid on TGF-β induced EMT
in human peritoneal mesothelial cells (HPMCs).
Methods: EMT was evaluated by morphological changes of HPMCs
and comparing the expression of epithelial cell marker, E-cadherin and
mesenchymal cell marker, α-smooth muscle actin (SMA) after stimulation
of TGF-β (1 ng/ml) with or without pretreatment of dexamethasone (1, 5, 10
μM) and hydrocortisone (1, 5, 10 μM) by Western blotting. To examine the
effect of steroid on TGF-β-induced cell signaling pathway, phosphorylation
of ERK1/2 and p38 MAPK were also assessed.
Results: TGF-β (1 ng/ml) induced a morphological transformation of
HPMCs from cuboidal and cobble stone appearance to spindle shaped
scattered fibroblast-like cells at 48hrs, which was inhibited by pre-treatment
of dexamethasone (5 μM) and hydrocortisone (10 μM). TGF-β down-
regulated E-cadherin and up-regulated α-SMA expression at 48 hours,
which were significantly attenuated by dexamethasone or hydrocortisone.
TGF-β (1 ng/ml) significantly increased phosphorylation ERK1/2 and p38
MAPK in HPMCs from 5 minutes of stimulation, which was blocked by
pre-treatment of dexamethasone or hydrocortisone.
Conclusions: Glucocorticoid inhibited TGF-β induced EMT in HPMCs.
The result suggested glucocorticoid can be listed as one of the possible
therapeutic strategies for protection of peritoneum in PD patients. Further
investigations are necessary to understand the exact mechanism of inhibition
of EMT and its clinical implication.

Sa410 PIOGLITAZONE, VIA PRO-MMP-2 AND TGF-β INHIBITON,
IMPROVES PERITONEAL FIBROSIS RESULTING FROM AN
ENCAPSULATED PERITONEAL SCLEROSIS MODEL

Funda Saglam 1, Sulen Sarioglu 2, Zahide Cavdar 3, Efsun Kolatan 4,
Gulgun Oktay 3, Osman Yilmaz 4, Taner Camsari 1. 1Dokuz Eylul
University, Nephrology, Izmir, Turkey; 2Pathology, Dokuz Eylul University,
Turkey; 3Biochemistry, Dokuz Eylul University, Turkey; 4Experimental
Animal Laboratory, Dokuz Eylul University, Turkey

Introduction and Aims: The activity of gelatinase, matrix
metalloproteinase-2 and transforming growth factor-beta (TGF-β) was in-
creased in peritoneal dialysis patients with encapsulated peritoneal sclerosis
(EPS) and in chlorhexidine gluconate-induced peritoneal sclerosing (PS)
animal models. Peroxisome proliferator-activated receptors (PPARs) are
the major regulator of key metabolic pathways of various inflammatory
responses in fibrosing processes in most tissues.
Methods: The objective of the present study was to investigate the effect of
pioglitazone (Pio), on the development of peritoneal fibrosis in chlorhexidine
gluconate-induced EPS rats. Thirty-two nonuremic Wistar albino rats were
intraperitoneally injected with saline as control (n = 8) or with chlorhexidine
gluconate (CH) (1.5 ml/100 g) in the CH group (n = 8). Pio (80mg/day)
was administered orally to another group of CH rats (the Pio group, n =
8) and to another control group (n=8) from initiation to the end of the
study. After 14 days of Pio administration, the rats were sacrificed and
the parietal and visceral peritoneum was harvested. TGF- β, pro-MMP-
2, MMP-2, TIMP-1 activity assays in the peritoneum were analysed. A
morphological examination of the peritoneal tissues were also done for
interstitial inflammation, fibrosis and vasculopathy.
Results: Pioglitazone significantly inhibited thickening of the submesothe-
lial layer, fibrosis and vasculopathy in the peritoneum. It also prevented
increases in pro-MMP-2 and TGF-β activities which were overactive in the
CH group.
Conclusions: It appears that the administration of the Pioglitazone, through
reduction of pro-MMP-2 and TGF- β activities, might be a new approach to
the amelioration of EPS.

Sa411 APPLICATION OF A NEW PERITONEAL DIALYSIS
SOLUTION CONTAINING TAURINE TO A RAT RENAL
FAILURE MODEL

Hideki Nishimura, Yoko Tanihata, Chieko Higuchi, Tsutomu Sanaka.
Internal Medicine, Tokyo Women’s Medical University MCE, Tokyo, Japan

Introduction and Aims: We have recently developed a glucose-free peri-
toneal dialysis solution containing taurine (PD-taurine). The biocompatibil-
ity of PD-taurine was much better than that of a conventional glucose-based

PD solution in a rat PD model with normal kidney function (Peritoneal
Dialysis International, in press). Although there were no appreciable side
effects of PD-taurine in this setting, its toxicity remained to be elucidated
in renal failure. In this study, we focused on evaluation of the safety of
PD-taurine in a rat chronic renal failure (CRF) model.
Methods: Six-week-old, SD male rats were fed with a standard chow or
chow containing 0.75% adenine for 4 weeks. Then, the rats were divided into
3 groups: (I) taurine-N (n=3), normal kidney function rats treated with 1.5%
PD-taurine; (II) taurine-A (n=3), CRF rats treated with 1.5% PD-taurine;
and (III) glucose-A (n=3), CRF rats treated with 1.36% PD-glucose. All rats
were injected with 10 ml of the PD fluid intraperitoneally once daily for 6
days. Importantly, the CRF model rats are still able to produce an adequate
urine volume.
Results: The mean serum urea nitrogen level was 164.5±36.4 mg/dl,
and the mean serum creatinine level was 5.00±0.48 mg/dl. Next, 3 other
rats were prepared as an anuric CRF model after bilateral nephrectomy
(group IV). Although in the anuric animals (IV), the plasma taurine levels
increased dramatically (27.667±2.603 μM), the levels in rats injected with
1.5% PD-taurine once daily intraperitoneally (III) were only 7.9 times
higher (1,305±125 μM) than baseline levels (164±24 μM) on the third
experimental day, remained at this level, and then quickly decreased the
day after the injections ended (246±47 μM). The increase in the plasma
taurine level in CRF rats with sufficient urine production was maintained
within the estimated safety level. Moreover, the rats showed no appreciable
abnormality over the week.
Conclusions: These findings support our proposed clinical application,
which is that low-concentration PD-taurine solutions should be used once a
day in CRF patients who maintain urination.

Sa412 VALIDITY OF NUTRITION RISK INDEX AS A SCREENING
TOOL FOR MALNUTRITION IN ESRD PATIENTS ON
PERITONEAL DIALYSIS

Narayan Prasad, Amit Gupta, Archana Sinha, Raj Kumar Sharma,
Anita Saxena, Anupama Kaul. Nephrology, Sanjay Gandhi Post Graduate
Institute of Medical Sciences, Lucknow, Uttar Pradesh, India

Introduction and Aims: Subjective Global Assessment (SGA) is a valid
estimate of nutritional status of PD patients.Nutrition Risk Index (NRI)
incorporates serum albumin and appears to be a better marker for nutrition
assessment for PD patients. NRI has been used for nutrition assessment of
surgical patients but has never been used for nutrition assessment in PD
patients. We undertook this study with an objective to validate NRI as a
malnutrition assessment tool for PD patients compared to SGA
Methods: NRI was calculated with formula, NRI = (1.519 × S. Alb
(g/L) + 41.7 × (Present weight/Usual weight) A NRI score of >100
indicates that patient has no risk; 97.5 to 100 mild risk; 83.5 to 97.5
moderate risk; and <83.5 indicates severe risk. Nutritional status of 283
CAPD patients was assessed using NRI, SGA, 24-hour dietary recall and
biochemical parameters. Sensitivity, specificity and predictive values of NRI
as a nutrition screening tool compared to SGA were calculated.
Results: Of 283 ESRD patients (age 50.02±13.76 years, 204 males, 150 dia-
betics) based on SGA,71/283 (25.08%) had normal nutrition status, 192/283
(67.8%) had mild–moderate and 20/283 (7.1%) had severe malnutrition.
Based on NRI, 38/283 (13.4%) patients had normal nutrition, 193/283
(68.2%) had mild-moderate and 52/283 (18.4%) had severe malnutrition.
Mean daily calorie (KCal/kg/d) intake (24.7±5.7 versus 17.9±5.4 ver-
sus 13.04±4.18 p<0.001) and protein g/kg/day (1.0±0.64 versus 0.8±0.2
versus 0.6±0.2 p<0.001) was significantly lower in patients with normal
nutrition compared to mild-moderate and severely malnourished patients
based on SGA.Based on NRI, patients with normal-nutrition had signif-
icantly lower calorie (22.8±5.7 versus 19.9±6.5 versus 14.8±4.4) and
protein intake (0.90±0.3 versus 0.8±0.3 versus 0.6±0.2) compared to mild-
moderately and severely malnourished patients.SGA is positively correlated
with NRI (r=0.451 p=0.01). NRI has high sensitivity of 92.9% and low
specificity of 32.39%. Positive predictive value (PPV) of NRI is 80.41%
and negative predictive value (NPV) is 60.53%.Accuracy of the test is
78%. Of these patients 23/283 (8.1%) were correctly classified as normal
by NRI (true negative); 197/283 (69.6%) of patients were correctly clas-
sified as malnourished (true positive); 15/283 (5.3%) were false negative;
48/283 (16.96%) patients misclassified as malnourished (False Positive).
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Mean survival of malnourished patients is inferior to patients with normal
nutrition based on both SGA (P<0.001) and NRI (p=0.024). The relative
risk of hospitalization was significantly higher [OR=3.7 (95% CI 2.07-6.43
p<0.001) in malnourished patients compared to normal nourished patients
based on SGA and though it was numerically high but insignificant based
on NRI (OR=1.8 (95% CI 0.9-3.6, P=0.068)].The relative risk of devel-
oping comorbidity in malnourished patients was high compared to normal
nourished patients based on SGA [OR=2.3 (95% CI 1.3-3.9,p=0.003)] and
NRI[OR=1.6 (95%CI 0.8-3.3,p=0.096)]
Conclusions: NRI has a high sensitivity but a very low specificity. Positive
Predictive Value is 80.41% and Negative Predictive Value is 60.53%.

Sa413 A NEW ADAPTED COMORBIDITY INDEX SIMPLIFY RISK
ESTIMATION ON INCIDENT PERITONEAL DIALYSIS
PATIENTS

J. Portoles 1, C. Remon 2, P. Lopez-Sanchez 1, G. del Peso 3,
M.J. Fernandez-Reyes 4, J.R. Palomares 5, A. Ortigosa 1, F. Coronel 6,
M.A. Bajo 3. 1Nephrology, Hospital Universitario Fundacion Alcorcon,
Alcorcon, Madrid, Spain; 2Nephrology, Hospital Universiario Puerta Real,
Cadiz, Spain; 3Nephrology, Hospital Universitario La Paz, Madrid, Spain;
4Nephrology, Hospital General de Segovia, Segovia, Spain; 5Nephrology,
Hospital Universitario Ramon y Cajal, Madrid, Spain; 6Nephrology,
Hospital Clinico San Carlos, Madrid, Spain

Introduction and Aims: Charlson comorbidity Index (ChCI) was designed
for general population, the real risk for some diseases (i.e. AIDS) may
have changed during the last 20 years. Although ChCI was validated for
PD-patients, it could present important limitations.
Aim: To describe relative weight of basal comorbid condition and to estimate
the predictive power of different comorbid indexes.
Methods: Prospective cohort study of every PD-incident patient in a regional
public health care system (2003-2008). We collected baseline data, hospital
admissions, peritonitis, transplant, events and death when it occurred. Every
six months data concerning to PD-prescriptions and results on adequacy,
anaemia, blood pressure, weight, and others were included. Cox survival
analysis (backward-steps) and area under ROC curves were used. Data
shown as hazard ratio (HR) and 95% confidence interval.
Principal Variable: Death of any cause and incident comorbid conditions.
Patients: We include 463 incident PD-patients without any previous dialysis
treatment or transplantation (54,4 year 66,1% male). Follow-up period
up to 5 years (mean 1.8 year/patient). 24,5% had presented a previous
cardiovascular (CV) event and 20,5% diabetes mellitus (DM).
Results: At the end of study 32,2% had received a transplant, 12.7% had
been transferred to HD, 8,6% had died, 1,7% had recovered renal function
and the other were still on PD. The estimated annual rates were: death rate
0.05; peritonitis rate 0.5 and 0.53 hospital admissions per year.
We selected those elements from ChCI with a significant HR in Cox
analysis: Diabetes (DM) (HR: 3.07 [1.62-5.82]); Chronic pulmonary disease
5.14 [2.26-11.71]; Hemiplegia 11.47 [2.74-48.03]; Peripheral vascular
disease 2.22 [1.08-4.57]; Congestive Heart failure 5.93 [2.99-11.75] and
Cerebrovascular disease [1.82-9.43]. The death risk for patients with any
Cardiovascular event previous to PD inclusion was: HR de 4.06 [2.13-7.73].
Several indexes were developed using the real weight of every variable. We
used ROC-Curves to estimate the predictive power of them: Classic-CChI:
0.82; Beddhu-modified-CChI: 0.81 and New Index: 0.86. A simplify index
including only DM, CVD and Age gets an area under curve of 0,79.
Conclusions: DM, previous CV events and age are the main risk factors for
PD-patients. A new simplify index may be developed. The relative weight
of the elements of CChI should be adapted to real prevalence on PD patients
and to a new prognostic scenario 20 year after the original formulation.
Limitation Observational study, low mortality rates.
Disclosure: Supported by a Joint Grant from Baxter (2003-2009) Amgen
(2005-2009) Fresenius (2007-2009) and Gambro (2009) through Fundación
Madrileña de Nefrología-SOMANE.

Sa414 DIFFERENT EVALUATIONS OF THE QUALITY OF LIFE IN
SAUDI DIALYSIS PATIENTS

Magda Bayoumi 1, Jamal Al Wakeel 1, Abdulkareem Al Suwaida 1,
Mohammed Al Ghonaim 1, Ali Al Harbi 2. 1Medicine, King Saud
University, Riyadh, Saudi Arabia; 2Medicine, Security Forces Hospital,
Riyadh, Saudi Arabia

Introduction and Aims: Quality of life (QoL) in End Stage Renal Disease
(ESRD) patients has become an important focus of attention in evaluating
and selecting the type of dialysis therapy. Hemodialysis (HD) and peritoneal
dialysis (PD) are both important renal replacement treatment in ESRD. In
the present study, we compared QoL in the two modalities mentioned.
Methods: This cross-sectional study included all HD and PD patients
who were referred to the hemodialysis centres of King Khalid University
Hospital-King Saud University and Security Forces Hospital in Saudi Arabia
between January 2007 and January 2008. Data collection was done using
the Kidney Disease Quality of Life short form (KDQoL SF) questionnaire
forms covering 6 domains of QoL, namely physical, emotional, social,
illness impact, medical and financial satisfaction, and overall general health.
Data analysis was done in terms of scores from 0-100 in each domain.
Percentage of score higher than 60% indicate a good quality of life.
Results: The study included 200 patients, 100 in each group. Among HD
patients, there were 53 males and 47 females with a mean age of 47.5±13.8
years, 60% were married, 37% working and 45% with basic/intermediate
education. Among PD patients, there were 43 males and 57 females with
a mean age of 51.0±13.5 years, 71% were married, 21% working and
47% with basic/intermediate education. The groups are similar in terms
of socio-demographic characteristics (age, marital status, and education).A
statistically significant seen with job status p=0.01, 37% HD patients
were working 37.0% versus 21.0% of the PD group, p=0.01. Duration of
dialysis was longer among HD patients 77.2±75.5 months, compared to PD
34.1±26.9 months (p<0.001) except that HD patients have better physical
QoL than PD patients (p=0.03). The percentage of patient who enjoyed
good Quality of Life (score>60% of the domain) was significantly better
among PD than HD patients (51% vs. 29%, p=0.001). Large number of PD
patients enjoy better emotional, social, medical and financial and general
well-being compared to HD patients (p<0.05).

Table 1. Comparison between the percent of HD and PD patients who enjoyed good
Quality of life

Dialysis Total QoL General Physical Emotional Social Illness Medical & Financial
modalities (>60%) health impact satisfaction

HD 29.0% 32.0% 45.0% 25.0% 42.0% 23.0% 8.0%
PD 51.0% 52.0% 30.0% 53.0% 64.0% 66.0% 65.0%
p-value 0.001 0.004 0.03 <0.001 0.002 <0.001 <0.001

Conclusions: The study demonstrates that the percentage of peritoneal dial-
ysis patients have better QoL and is significantly higher than hemodialysis
patients. The factors underlying this difference need to be investigated.

Sa415 TRANSFORMING GROWTH FACTOR-β LEVELS IN
PERITONEAL DIALYSIS EFFLUENT

Natasa Jovanovic 1, Radmila Obrenovic 2, Biljana Stojimirovic 1 . 1Clinic
for Nephrology, Clinical Center of Serbia, Belgrade, Serbia; 2Center for
Medicine Biochemistry, Clinical Center of Serbia, Belgrade, Serbia

Introduction and Aims: Peritoneal dialysis (PD) is a well established
method of depuration in uremic patients. Standard dialysis solutions are not
biocompatible with peritoneal membrane. During the last years there is a
growing interest in the measurement of potentially prognostic markers of
structural and functional changes that occur in the peritoneal environment
during PD. The effluent concentrations of markers of mesothelial cell
integrity/mass, inflammation, fibrosis and angiogenesis have been evaluated.
TGF-β is the prototypical cytokine associated with fibrogenesis in many
disease processes throughout the body, capable of inducing extracellular
matrix expansion and collagen deposition.
Methods: The aim of the study was to investigate the serum and peritoneal
effluent concentrations of TGF-β in a group of patients (pts) on chronic
PD treatment. We examined 30 pts mean age 54 years (range 28-68 years),
22 male and 8 female, being 13 of them diabeticians. All of the pts
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had been on continuous ambulatory peritoneal dialysis (CAPD) program
during 6 months at least before the investigation and were treated with a
conventional 40 mmol/l Lactate dialysis solution, pH 5.3-5.5 containing 1,36
or 2,27% dextrose as appropriate, using an integrated disconnect system.
They performed four or five 2 to 2,5 l. exchanges daily for seven days a
week with no dry period. Pts were free of peritonitis or other infection for
at least 30 days before the examination. TGF-β was measured following
acid activation of samples by enzyme-linked immunosorbent assay. Quality
of dialysis was assessed calculating total weekly creatinine clearance (Ccr,
l/week/m2), Kt/V and residual renal function (RRF, l/week/m2).
Results: The pts performed adequate dialysis with Ccr 58,34±13,78 l/week
and Kt/V 1,89±0,34. The RRF was 18,4±12 l/week. TGF-β concentration
in serum was 25,23±16,25 ng/ml. TGF-β concentration in dialysate effluent
was 1,26±0,34 ng/ml. There were no correlations between concentration of
TGF-β in dialysate effluent and pts’ characteristics, such as age and leading
cause of chronic renal failure, or previous time on dialysis, and quality
dialysis markers.
Conclusions: Significant variability was seen in PD effluent concentration
of TGF-β and low concentrations of TGF-β in PD effluent were found in
our patients. Prospective studies on higher number of pts are needed to
assess the pathophysiological role of TGF-β in chronic peritoneal dialysis
treatment.
Disclosure: The research was supported by research grant from Ministry of
Science and Environmental Protection Republic of Serbia No 145070 and
by Baxter Healthcare.

Sa416 SCLEROSING ENCAPSULATING PERITONITIS: A PAINFUL
EXPERIENCE OF A CENTER

Ioannis Kalevrosoglou 1, Olga Nikitidou 1 , Sonia Paschalidou 1,
Vassilis Liakopoulos 1 , George Karkavelas 2, Nicholas Dombros 1.
1Peritoneal Dialysis Unit, 1st Department of Medicine, Aristotle University
of Thessaloniki, AHEPA Hospital, Thessaloniki, Greece; 2Pathology
Department, Aristotle University of Thessaloniki, Greece

Introduction and Aims: Encapsulating sclerosing peritonitis (ESP) has a
low prevalence (0,08-2,8%) and occurs as a result of longterm exposure
to dialysis solutions and their bio-incompatibility or repeated episodes of
peritonitis. The peritoneal membrane gradually looses its structure, the
functional and the appearance of peritoneum has an opaque image (tanned
peritoneum). The peritoneum shows hyalinization, fibrosis, inflammatory
cell infiltration and finally, as part of the spectrum of sclerosing peritonitis
peritoneal calcification is considered. The symptoms of ESP are initiated
by small bowel obstruction, malnutrition, sometimes with bloodstained
dialysate, followed by encapsulation of the adhered lesion, with sparse
calcified plates lining the peritoneum.
The aim of our study is to present our experience with sclerosing peritonitis
during a six-year period (2004-2009), to define the risk factors and to assess
the prevalence of this serious complication in our Unit.
Methods: A retrospective study from the archives of Peritoneal Dialysis
Unit of a University Hospital.
Patients: We present 7 patients, who were treated by peritoneal dialysis for
60-132 months, with a mean age of 57 (± 21,51) years (range 14-65), with
clinical and radiological signs of ESP. Three of them were diabetics.
Results: All patients underwent abdominal CT scan, which demonstrated
classic peritoneal thickening and calcification. They received the appropriate
antibiotics and total parenteral nutrition. Two of them underwent laparotomy.
Complete enterolysis was performed in the 14 years old patient and the
fibrotic peritoneal membrane was easily separated from the intestinal wall
serosa. The second one, a young patient with peritoneal calcification,
underwent laparotomy because of the persistent abdominal pain, symptoms
of intestinal obstruction and intraperitoneal bleeding. Surgery revealed
thickened parietal and visceral peritoneum, which was covered by calcified
plaques. Four patients died due to a number of complications.
Conclusions: 1.Currently, prevention may be unrealistic and we have to
identify which of the treatment regimes will be the most effective, so as to
apply them at the earliest possible stage.
2. Our patients were characterized by long duration of PD (mean duration:
58 months) and five of them suffered from recurrent episodes of peritonitis.
3. A heightened index of suspicion is important for early intervention. The
major limitation to the success of therapy is due to delayed diagnosis.

Sa417 PERITONEAL DIALYSIS MODALITY DOES NOT
INFLUENCE IN THE RESIDUAL RENAL FUNCTION
PRESERVATION

Maria Auxiliadora Bajo, Gloria del Peso, Ana Canalejo,
Rafael Sánchez-Villanueva, Sara Romero, Raquel Díaz, Rafael Selgas.
Nephrology, Hospital Universitario La Paz, Madrid, Spain

Introduction and Aims: Residual renal function (RRF) preservation is
related to greater survival on peritoneal dialysis (PD) patients. This feature
has lead to its maintenance as a primary objective in this population.
Contradictory results have been published related to PD modality influence
on RRF outcome. Our aim was to compare the differences of RRF in 104
incident patients treated with APD and CAPD.
Methods: We excluded patients without RRF (diuresis<100 ml/day) at PD
starting. 54% started on APD. Mean age was 52.1±16 years, 70% were
male and 16% diabetics. In 96%, PD was the first substitutive therapy. 57
patients used icodextrin (IC), 13 low-glucose degradation product solutions
(GDP) and the others standard PD fluids. We studied RRF and diuresis every
three months and peritoneal transport characteristics every six months.
Results: Time of follow-up was 29.3±19 months. CAPD patients were
older, more diabetics, used less IC and more low-GDPs solutions, and
had longer follow-up. Other parameters were similar in the APD group.
At starting, RRF was 6.47±3.3 ml/min and diuresis 1551±758 ml/day on
CAPD, and 6.1±3 ml/min and 1508±828 ml/day on APD, respectively.
No significant differences were observed in RRF under both PD modalities
(RRF at 24 months 3.67±3.5 ml/min on CAPD (n=32) and 3.82±2.5
ml/min (n=12) on APD). Diuresis was not different either (883±807ml/day
CAPD and 1333±905 ml/day APD). Peritoneal transport parameters were
similar in both groups. IC use was related to better preservation of diuresis
at 24 months (1519±1035 ml/day in IC, and 767±633 in non-IC), with no
significant differences in RRF evolution. Diuresis and RRF at baseline were
similar for IC and non-IC patients.
Conclusions: In conclusion, PD modality seems to not influence in residual
renal function and diuresis outcomes on PD patients. Icodextrin use since
the beginning of PD seems to protect diuresis at medium-term, although no
influence on RRF is observed.

Sa418 EFFECT OF BIOCOMPATIBLE PD FLUID ON
PRESERVATION OF RESIDUAL RENAL FUNCTION IN
INCIDENT CAPD PATIENTS: TWO-YEAR EXTENDED
FOLLOW-UP STUDY

Sejoong Kim 1, Jieun Oh 2, Wookyung Chung 1, Kook-Hwan Oh 3, Sung
Gyun Kim 2. 1Internal Medicine, Gachon University of Medicine and
Science, Incheon, Korea; 2Internal Medicine and Kidney Research Institute,
Hallym University College of Medicine, Anyang, Korea; 3Internal
Medicine, Seoul National University College of Medicine, Seoul, Korea

Introduction and Aims: The long-term effect of biocompatible peritoneal
dialysis fluid (LF) on residual renal function (RRF) is unknown. We
evaluated effects of biocompatible PD fluid on glomerular filtration rate
(GFR) during additional one-year follow-up of the Balnet study that we
performed a one-year prospective, randomized study in incident continuous
ambulatory peritoneal dialysis (CAPD) patients.
Methods: Ninety-one incident patients started CAPD for 12-month treat-
ment with either LF (Balance

®
, Fresenius, n=48) or conventional PD fluid

(CF; CAPD/DPCA
®

, Fresenius, n=43), and 46 patients completed the
24-month treatment. There were no differences in the causes of drop-out
between the two groups. RRF, peritoneal solute transport rate, and effluent
levels of cancer antigen-125 (CA-125) were measured at month 1, 7, 13,
and 25 months.
Results: At baseline, LF and CF groups were not different in age, gender,
comorbidity index and RRF. At 24 months, GFR of patients on LF was
higher than that of patients on CF (35.3±6.86 vs 16.6±4.33 L/week/1.73m2,
P=0.011). There was no difference of dialysate-to-plasma creatinine at 4 hr
between the two groups after 24-month treatment period. Effluent levels of
CA-125 increased in the LF group, compared with the CF group (P=0.042).
Over 24-month follow-up, no differences between the two groups in the pa-
tient survival, and technique survival rate were observed. Number of peritoni-
tis episodes, serum level of C-reactive protein, effluent level of interleukin-6,
and dialysate glucose exposure were not different between the two groups.
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Conclusions: Our study from the incident PD patients suggests that low
GDP PD fluid use over 24-month treatment may preserve RRF better and
may be beneficial for the mesothelial cell viability.
Disclosure: This study was supported in part by the Fresenius Medical Care
(FMC), Korea.

Sa419 LASER DOPPLER FLOWMETRY DETECTION OF
ENDOTHELIAL DYSFUNCTION IN PERITONEAL DIALYSIS
PATIENTS: CORRELATION WITH ADVANCED GLYCATION
END PRODUCTS (AGEs) AND ARTERIAL STIFFNESS

Ionut Nistor 2, Mihaela Oleniuc 1, Mihai Onofriescu 2, Nicoleta Mardare 2,
Irina Secara 1, Simona Hogas 2, Luminita Voroneanu 2, Adrian Covic 2.
1Parhon University Hospital, Iasi, Romania; 2“Gr.T. Popa” University of
Medicine and Pharmacy, Iasi, Romania

Introduction and Aims: Cardiovascular disease (CV) is a major cause of
morbidity and mortality in patients maintained by peritoneal dialysis (PD).
Early detection of CV disease in end stage renal disease (ESRD) is therefore
central to determining patient risk. Previous studies on ESRD patients
have shown a correlation between AGES, arterial stiffness, endothelial
dysfunction and CV disease.
Our aim was to evaluate the value of three simple noninvasive techniques
for identification of the endothelial dysfunction in high risk PD patients and
a possible correlation between AGEs, arterial stiffness and endothelium-
dependent microvascular reactivity in this population.
Methods: The present study included 20 ESRD patients treated by peri-
toneal dialysis (33.3% male, age 54±15 year. old.). The mean dialysis
vintage was 42 months. The AGE accumulation was assessed using a vali-
dated skin-autofluorescence reader (AGE-Reader ®- Diagnoptics). Arterial
stiffness (pulse wave velocity – PWV and augmentation index – AiX) was
evaluated by applanation tonometry:(At-Core Sfigmocore, Sidney – Aus-
tralia). Endothelial dysfunction was evaluated by measured post occlusive
reactive hyperaemia (PORH) with Laser Doppler (LD) flowmetry using LD
instrument (Periflux 5001, Perimed AB, Sweden).We determined the rest
flow (RF), biological zero (BZ), peak flow (PF), and the percent changes
in the peak flow after the occlusion.(RF-PF) Statistical analysis was done
using SPSS Statistics 17.0.
Results: The mean value of AGEs measured with skin autofluoresce was
3.20±0.57 and there are statistical significant correlation between age and
dialysis vintage (P = 0.001). In contrast with previous reported studies
we found no significant correlation between AGEs products and arterial
stiffness (evaluated by pulse wave velocity and augmentation index).
A 3 min occlusion of the brachial artery by a pneumatic cuff produced
a significant (p<0.001) increase in the cutaneous blood flow after cuff
release. In our patient’s mean PF was 51.8 perfusion units (PU) and the
mean percent change in peak flow was 301.97. In addition we found a
significant correlation between arterial stiffness parameters and PF and
mean percent change in peak flow (p<0.001).
Conclusions: Our data confirm that PD patients have endothelial dysfunction
expressed in total dilatative capacity of the forearm skin microvessels and
also have macrovascular reactivity dysfunction evaluated by arterial stiffness.
The significant and independent correlations with stiffness parameters reveal
severe vascular damage in PD patients.
Disclosure: This work was supported from the Romanian state budget,
by a research grant (PNCDI-II, program IDEI , code ID_1156), under the
contractual authority of UEFISCSU (contract no. 392/2.10.2007).

Sa420 ESTIMATION OF RESIDUAL RENAL FUNCTION IN
PERITONEAL DIALYSIS

Matthias Zeiler 1, Mauro Marani 2, Federica F. Lenci 3, Eleonora Guerrini 4,
Tania Monteburini 1 , Rosa M. Agostinelli 1 , Rita Marinelli 1 ,
Enrico Bordoni 3 , Marina Di Luca 2, Stefano Santarelli 1 . 1U.O. Nefrologia
e Dialisi, Ospedale “A. Murri”, Jesi, AN, Italy; 2U.O.C. Nefrologia e
Dialisi, Ospedale “A. Murri”, Pesaro, PU, Italy; 3U.O. Nefrologia e
Dialisi, I.N.R.C.A. Ospedale “A. Murri”, Ancona, AN, Italy; 4U.O.
Nefrologia e Dialisi, Ospedale “A. Murri”, Fabriano, AN, Italy

Introduction and Aims: Residual renal function (RRF) is a important for
technical survival of peritoneal dialysis (PD). The quantification of the RRF

is evaluated in clinical routine with 24 hour urine collection and taking a
blood sample calculating renal clearance. In incremental PD, dialysis dose
has to be adapted to RRF. Recently, equations for the estimation of total
clearance in PD have been published, whereas there are no equations for
the estimation of RRF.
The aim of the study was to develop an equation for the estimation of RRF
in patients on PD based on plasma creatinine and daily urine excretion.
Methods: In 120 adult PD patients (70 males and 50 females, mean age
of 64 years), with daily urine excretion of at least 100 ml, urine output
was registered together with anthropometric and biochemic data (serum
creatinine and urea, urinary creatinine and urea). All patients were under
high dose furosemide therapy. The RRF was calculated in two methods:
renal creatinine clearance (Cl-crea) and mean of the sum of renal creatinine
and urea clearance (Cl-[crea+urea]/2). The laboratory method for creatinine
was the kinetic Jaffe reaction, whereas for urea a kinetic test with urease
and glutamate dehydrogenase was used.
Results: 236 determinations were registered in 120 patients. In 38 patients
there was only one measurement available, whereas in the remaining
82 patients there were at least two measurements present. Daily urine
volume ranged from 100 to 2800 ml (median 1000 ml), without statistical
difference in both sexes. Significant differences between males and females
were present with regard to height (p<0.001), weight (p<0.001), urinary
creatinine (56 mg/dl versus 47 mg/dl, p=0.002) and serum creatinine (8.95
mg/dl versus 7.18 mg/dl, p<0.001). Urinary creatinine was confronted
to diuresis demonstrating a logarithmic relation with different coefficients
between males and females. According to our data, urinary creatinine
could be substituted by a logarithmic formula utilizing only the daily urine
volume:
Urinary creatinine [mg/dl] = A – B × log10 (daily urine volume [ml]),
where for males A = 170.8 and B = 36.5, for females A = 153.9 and B =
33.9.
By this way, it was possible to reduce the equation of creatinine clearance
from three variables (serum creatinine, urinary creatinine, daily urine
volume) to only two variables (serum creatinine and daily urine volume).
The estimation formula (based on serum creatinine and daily urine volume)
correlated significantly with the calculated clearances Cl-crea and Cl-
[crea+urea]/2 (for Cl-crea r=0.86, p<0.0001; for Cl-[crea+urea]/2 r=0.88,
p<0.0001).
Conclusions: The estimation of RRF in PD patients seems to be possible,
according to our data, solely with the quantification of daily urine excretion
and serum creatinine using formulas applicable to daily clinical routine.

Sa421 PAR-1 MEDIATES THE THROMBIN-INDUCED
PRODUCTION OF VEGF AND PAI-1 IN HUMAN
MESOTHELIAL CELLS

Franziska Belling 1 , Matthias Sauter 1, Markus Wörnle 1, Andrea Ribeiro 1,
Roland Ladurner 2, Thomas Mussack 2, Thomas Sitter 1. 1Department of
Nephrology, Medical Policlinic, Ludwig-Maximilians-University, Munich,
Germany; 2Department of Surgery, Ludwig-Maximilians-University,
Munich, Germany

Introduction and Aims: Thrombin mediates the overproduction of neoan-
giogenetic (VEGF) and profibrotic (PAI-1) factors in human peritoneal
mesothelial cells (HMC) and can be found in increased concentrations in
the effluate of PD patients. The mechanisms leading to this overproduction
(which can result in an impaired function of the peritoneal membrane) have
not been elucidated so far. Protease activated receptors (PAR) display a novel
receptor type. Thrombin recently was found to be a ligand for PAR-1. We
aimed to characterize the expression and regulation of PAR-1 in HMC and to
examine the role of this receptor in the thrombin effects mentioned before.
Methods: HMC were isolated from omental tissue of consenting donors.
The presence of PAR-1 was examined using Western Blot on protein and
RT-PCR on mRNA level. To characterize the specific receptor effects, HMC
were incubated with thrombin after blockade of the receptor with specific
anti-PAR-1 antibodies (ATAP2 and WEDE15) or with the PAR-1 specific
agonist TFLLR-NH2. VEGF and PAI-1 antigen levels were assayed using
ELISA and expression analysis was performed by RT-PCR.
Results: HMC showed a basal presence of PAR-1 on mRNA and protein
level. Mesothelial PAR-1 expression is regulated by different agents: IL-
1beta stimulation resulted in a time- and concentration dependent increase
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in PAR-1 expression (significant after 6 hours incubation with 10ng/ml
IL-1beta (6,42E-03±5,25E-04 vs. control 4,05E-03±2,22E-04, p<0,001).
Thrombin, TFLLR-NH2, glycated human serum albumin (GHSA) and
spent PD-dialysate resulted in a significant decrease in PAR-1 expression.
HMC showed an enhanced production and expression of VEGF and PAI-1
in response to thrombin and TFLLR-NH2. Specific PAR-1-blockade by
antibodies led to a decrease in the thrombin-induced mesothelial VEGF and
PAI-1 overproduction.
Conclusions: The present study demonstrates the presence and regulation
of PAR-1 on HMC. Furthermore, thrombin-dependent effects on HMC are
at least partly mediated by this receptor. Based on these results, a blockade
of PAR-1 may offer promising options to prevent damages of the peritoneal
membrane.

Sa422 THE EFFECT OF OMEGA-3 FATTY ACIDS ON FATTY ACID
CONTENTS OF ERYTHROCYTE MEMBRANE IN
PERITONEAL DIALYSIS PATIENTS

Won Suk An 1, Young Ki Son 1, Seong-Eun Kim 1, Ki-Hyun Kim 1, You
Jeong Oh 1, Seuk Hee Chung 1, Hae-Rahn Bae 2, Seo-Hee Rha 3,
Yongsoon Park 4. 1Internal Medicine, Dong-A University Hospital, Busan,
Republic of Korea; 2Physiology, Dong-A University, Busan, Republic of
Korea; 3Pathology, Dong-A University Hospital, Busan, Republic of Korea;
4Food and Nutrition, Hanyang University, Seoul, Republic of Korea

Introduction and Aims: Patients who are treated with dialysis have a high
incidence of coronary artery disease (CAD). A greater intake of omega–3
fatty acids (FAs) has been recommended to reduce risk for CAD. FAs such
as oleic acid are related with acute coronary syndrome but there is no
reports about the effect of n-3 FAs on FA contents of erythrocyte membrane
in peritoneal dialysis (PD) patients. The aim of this study is to investigate
the effect of omega-3 FA on FA contents of erythrocyte membrane and to
evaluate the effect of n-3 FA on inflammation or lipid profile in PD patients.
Methods: In a double-blind randomized placebo-controlled design, a total
of 14 patients treated with PD for at least 6months, were randomized to
treatment for 12 weeks with omega-3 FA (Omacor, 3 gram/day) or a control
treatment (olive oil, 3 gram/day). Erythrocyte membrane fatty acid contents
were measured by gas chromatography at baseline and after 12 weeks.
Results: The mean age of the patients was 52.1±10.1 years and the mean
PD duration was 46.9±25.9 months. The erythrocyte membrane contents
of eicosapentaenoic acid (EPA), docosahexaenoic acid and n-3 index were
significantly increased in omega-3 FA supplemented group after 12 weeks
compared to baseline. The contents of total saturated FAs, monounsaturated
FA, oleic acid, omega-6 FAs to omega-3 FA ratio and arachidonic acid (AA)
to EPA ratio were significantly decreased in omega-3 FA supplemented
group after 12 weeks compared to baseline. The erythrocyte membrane
contents of arachidonic acid was not changed in omega-3 FA supplemented
group after 12 weeks compared to baseline. Total iron binding capacity
(p=0.063) was increased and triglyceride and C-reactive protein levels were
decreased in n-3 FA supplemented group after 12 weeks compared to
baseline but was not significant.
Conclusions: FA contents of erythrocyte membrane were significantly
changed by n-3 FA treatment for 12 weeks in PD patients and clinical trials
of longer period or larger scale will be needed to confirm a clinical benefit.

Sa423 PROTEOME PROFILE AND FUNCTIONAL ANALYSIS OF
PERITONEAL EFFLUENTS IN PAEDIATRIC PATIENS ON
CHRONIC PERITONEAL DIALYSIS

Maurizio Bruschi 1,2, Giovanni Candiano 1, Laura Santucci 1,2,
Andrea Petretto 1, Salvatore Mangraviti 1, Katia Perri 3, Gian
Marco Ghiggeri 3, Enrico Verrina 3. 1G. Gaslini Children’s Hospital;
2Renal Child’s Foundation; 3Nephrology and Dialysis Unit on
Physiopathology of Uremia, G. Gaslini Children’s Hospital

Introduction and Aims: We compared the proteome profile of peritoneal
effluents obtained with icodextrin (Ico) or glucose (Glu) peritoneal dialysis
solution in paediatric patients and used specific procedures for defining the
oxido-redox status of proteins.
Methods: Sixteen patients underwent two 14-hour daytime dwells per-
formed on two subsequent days with 7.5% Ico and 3.86% Glu solutions.

Protein composition was analysed by two-dimensional gel electrophoresis
and mass spectrometry; oxidised products were evaluated from the amount
of free SH labelled with new cyanines.
Results: Peritoneal transport kinetics of b2-microglobulin and cystatin C
was linear for both solutions, but was slightly higher with Ico than with
Glu suggesting a better efficiency for these molecules. There was a linear
correlation between total protein removal during Ico and Glu dialysis in
the same patient, suggesting that it is a function of peritoneal membrane
characteristics. The ratio between proteins removed by Ico and by Glu
solutions was higher at low removal rate. Image gel analysis revealed 1064
and 774 spots respectively in Ico and Glu solutions, 524 were common;
314 were higher in Ico than Glu effluents. Analysis of protein oxido-redox
status showed a greater amount of oxidised albumin in Ico dialysate that
was correlated with lower serum levels.
Conclusions: Our results indicate a better efficiency of Ico in removing
small proteins. Removal of big proteins and of their oxidized isoforms
reflects potentially opposite effects of the treatment that lead to loss of
substances with functional role and debris deriving from their conversion.
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Sa424 REDUCTION OF URIC ACID LEVELS WITH ALLOPURINOL
TREATMENT IMPROVES ENDOTHELIAL FUNCTION IN
THE PATIENTS WITH CHRONIC RENAL FAILURE

Berna Yelken 1, Numan Gorgulu 1, Ibrahim Altun 2, Akar Yilmaz 2, Yasar
Kerem Caliskan 1, Halil Yazici 1, Huseyin Oflaz 2, Alaattin Yildiz 1.
1Internal Medicine-Nephrology, Istanbul School of Internal Medicine,
Istanbul, Turkey; 2Cardyology, Istanbul School of Internal Medicine,
Istanbul, Turkey

Introduction and Aims: Endothelial dysfunction (ED) is a key event in
the development of atherosclerotic cardiovascular disease (CVD) in patients
with chronic kidney disease (CKD). Association of hyperuricemia with CVD
has been previously reported in nonuremic population. In this prospective
study, we aimed to evaluate the effects of treatment of hyperuricemia with
allopurinol on ED and changes in the serum reactive oxygen species in
patients with CKD.
Methods: In this study, 19 (13 male) hyperuricemic (UA>7 mg/dL) nondi-
abetic CKD patients without any comorbidity, age<60 years with creatinine
clearance (CrCl) between 20 and 60ml/min were evaluated. Endothelial
functions were assessed by ischemia-induced forearm vasodilatation method
(EDD). Oxidative stress was evaluated by measuring the serum advanced
oxidative process (AOP) and nitrotyrosine (NT) levels. After measuring all
these tests at baseline, allopurinol (150 mg/day) therapy was commenced
for 8-weeks. After 8-week of allopurinol treatment, all measurements were
repeated. Then, allopurinol treatment was ceased and same measurements
were also repeated 8-week after stopping of the treatment. This study is
registered with ClinicalTrials.gov, number 200931386.
Results: Serum creatinine, total cholesterol, albumin, hs-CRP, CrCl and
proteinuria levels of the patients were similar among three study periods.
After allopurinol therapy, the mean serum UA, AOP and NT levels
significantly reduced as compared to baseline (table 1). At the 8-week
after stopping allopurinol treatment, serum AOP, NT and UA levels were



iii178 Cardiovascular disease 1 Saturday, June 26, 2010

increased. However, the increase in the serum NT levels was not reach to
statistically significance. (table 1). After allopurinol therapy, EDD value
increased from 5.42±8.3% to 11.37±9%, (p<0.001) as compared to
baseline. At the 8-week after stopping allopurinol treatment, EDD returned
to baseline values (5.96±8%, p=NS).
Conclusions: In patients with CKD,treatment of hyperuricemia with allop-
urinol improved ED in CKD patients. Changes in oxidative stress could be
main mechanism resposible for improvement of ED.

Sa425 ORAL NICORANDIL REDUCES CARDIAC DEATH OF
DIABETIC HEMODIALYSIS PATIENTS AFTER
PERCUTANEOUS CORONARY ARTERY INTERVENTION

Masato Nishimura 1, Toshiko Tokoro 2, Masaya Nishida 3,
Tetsuya Hashimoto 3, Hiroyuki Kobayashi 3, Satoru Yamazaki 3, Ryo Imai 4,
Koji Okino 5, Noriyuki Iwamoto 3, Toshihiko Ono 3. 1Cardiovascular
Division, Toujinkai Hospital, Kyoto, Japan; 2Division of Nephrology,
Toujinkai Hospital, Kyoto, Japan; 3Division of Urology, Toujinkai Hospital,
Kyoto, Japan; 4Division of Orthopedics, Toujinkai Hospital, Kyoto, Japan;
5Division of Surgery, Toujinkai Hospital, Kyoto, Japan

Introduction and Aims: Survival after invasive coronary revascularization
is worse in patients with end-stage renal disease (ESRD) than in those
without it. The high incidence of cardiac death is one of the main causes
for the low survival among this population. Presence of diabetes mellitus
further aggravates the poor prognosis of ESRD patients after coronary
revascularization. We examined whether oral administration of nicorandil,
a hybrid of nitrate and adenosine triphosphate-sensitive potassium channel
opener, could reduce cardiac death in diabetic hemodialysis patients after
coronary revascularization.
Methods: Study participants were 129 hemodialysis patients who had
obtained coronary revascularization by percutaneous coronary artery in-
tervention (PCI) (91men and 38 women, 66±9 years of age). Of 129
participants, 74 had diabetes mellitus. Intervention was treatment with
or without oral administration of nicorandil (15 mg/d). End point was
cardiac-derived deaths.
Results: During a 2.7±1.5-year follow-up of 129 participants, 26 died
of cardiac events (acute myocardial infarction, 6; congestive heart failure,
5; sudden cardiac death, 15), and 12 died due to non-cardiac causes. On
multivariate Cox hazard analysis, cardiac death was significantly associated
with age (Hazard ratio, 1.07; P=0.02), diabetes mellitus (Hazard ratio, 2.68;
P=0.04), and administration of nicorandil (Hazard ratio, 0.36; P=0.02).
When the participants were divided into 4 subgroups depending on presence
of diabetes mellitus and administration of nicorandil, cardiac death-free
survival rates were higher in patients administered with nicorandil than in
those without nicorandil among diabetic subgroups, whereas they tended
to be higher in patients administered with nicorandil than in those without
nicorandil among nondiabetic subgroups in Kaplan-Meier analysis.

Cardiac death-free survival rates by Kaplan-Meier analysis

N Events 3-year (%) 5-year (%)

DM (–), nicorandil (+) 27 1 96.2 96.2
DM (–), nicorandil (-) 28 5 77.9 77.9
DM (+), nicorandil (+) 37 6 78.8 78.8
DM (+), nicorandil (-) 37 14 65.6 51.0

DM, diabetes mellitus.

Conclusions: Oral administration of nicorandil may reduce cardiac death
after PCI particularly in hemodialysis patients with diabetes mellitus.

Sa426 THE ROLE OF TISSUE DOPPLER IMAGING (TDI) IN THE
EVALUATION OF PULMONARY HYPERTENSION (PH) IN
HEMODIALYSIS (HD) PATIENTS

John Kyriazis 1, Nikolaos Papagiannis 2, Eugenia Kavouria 1,
Pinelopi Tsouni 1, Ekaterini Diakatou 1, Charalampos Marmaras 3.
1Nephrology, General Hospital of Chios, Chios, Greece; 2Cardiology,
General Hospital of Chios, Chios, Greece; 3Biochemistry, General Hospital
of Chios, Chios, Greece

Introduction and Aims: PH in HD patients is a newly described entity. In
this study, we explored the potential role of TDI in the diagnosis of PH in
the HD setting.
Methods: Twenty-four HD patients, 14 men, 10 women, with no obstruc-
tive pulmonary disease, severe heart valve disease, history of pulmonary
embolism and with left ventricular ejection fraction (LVEF) >50%, par-
ticipated in the study. Echocardiographic studies were performed in all
patients within 2 hours following HD, when the patients were at optimal
hydration status, blood pressure and weight. Among others, we measured
the TDI derived parameters peak early (Em) and late (Am) diastolic mitral
annular myocardial velocities and the peak tricuspid annulus systolic (TA
Sa) velocity, an index of right ventricular (RV) systolic function. The ratio
of peak transmitral E flow velocity to early diastolic mitral annular velocity
(E/Em) was also calculated. Echocardiographic as well clinical and labora-
tory variables, including arterial blood gases, hemoglobin, serum calcium,
phosphorus and parathyroid hormone were compared between patients with
and without PH. The latter, measured by Doppler echocardiography, was
defined as systolic pulmonary artery pressure (SPAP) > 35 mm Hg.
Results:

Clinical and echocardiographic data in patients with and without PH

Variable SPAP>35 mmHg SPAP<35 mmHg P
(N=12) (N=12)

SPAP (mmHg) 40.2±5.4 26.4±2.9 <0.001
E/Em 17,1±5.5 10.7±4 <0.01
TA Sa (cm/sec) 12±0.04 15±0.02 <0.05
LVEF 54.9±4.5 57.1±4.7 >0.05
Cardiac output (L/min) 7.7±1.8 5.8±0.9 <0.01
Duration of HD (months) 100±57 51±41 <0.05
Fluid removed on HD (kg) 2.5±0.7 1.5 ± 0.7 <0.01

PH was identified in 12 (50%) patients. Patients with PH had higher cardiac
output, longer duration of HD therapy, increased interdialytic fluid gain
and a higher degree of LV diastolic dysfunction, as compared to those
without PH. None of the laboratory parameters measured differed between
the two study groups. E/Em, a surrogate of LV filling pressure, correlated
with fluid volume removed adjusted for post-HD weight (r=0.452; p<0.05).
Multivariate analysis identified E/Em, as the only independent predictor of
an increased SPAP (R2= 0,54; p<0,001). The ROC curve analysis (area
under curve=0.830; p=0<0.01) demonstrated that an E/Em ratio >11.5 had
a sensitivity of 92% and a specificity of 59% in identifying HD patients
with PH.
Conclusions: PH is a highly prevalent condition in HD patients with
preserved LVEF. It presents at a very late stage and is associated with fluid
overload, decreased LV compliance and RV systolic dysfunction. E/Em
correlates significantly with SPAP and fluid balance. Therefore, regular
monitoring of the E/Em ratio, as a variable to non-invasively estimate
LV filling pressure, may provide early detection of PH and diagnostic
information for fluid status in HD patients.

Sa427 PROGRESSION OF LEFT VENTRICULAR HYPERTROPHY
AND CARDIAC VALVE CALCIFICATIONS IN
HEMODIALYSIS PATIENTS: A 5 YEARS OBSERVATIONAL
STUDY

Carlo Donadio, Yasser Elshahawi, Hisham Kamel. Internal Medicine –
Nephrology, University of Pisa, Italy

Introduction and Aims: Cardiovascular complications are important for
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long term prognosis of end-stage renal disease (ESRD) patients treated by
dialysis.
The aim of this study was to evaluate left ventricular hypertrophy (LVH)
and other echocardiograhic indices over a period of 5 years in maintenance
hemodialysis (MHD) patients.
Methods: Twenty-nine adult MHD patients (males 19; mean age 68.2 years)
on thrice weekly hemodialytic therapy, mean dialysis vintage 4.2 years.
Standard biochemical laboratory parameters were bi-monthly measured.
Echocardiography was performed annually for 5 year. Left ventricular
mass (LVM) was calculated with standard formula and was then defined
concentric if relative wall tickness (RWT) was > 0.45. LVH was defined
eccentric if RWT was < 0.45.
Results: No significant changes in mean values of Kt/V, protein catabolic
rate, serum calcium, phosphate, PTH, albumin, pre-albumin, C-reactive
protein, Hct, and Hb values were observed during the 5 years period. An
increase in the mean values of total serum cholesterol, from 151 to172
mg/dL, was observed in the first year after initiation of MHD (p value<0.05).
Then, levels remained stable for the following 4 years.
During the 5 years period we found a progressive and significant decline
in systolic (from 134 to104 mmHg), diastolic (from 74 to 61 mmHg) and
pulse pressure (from 61 to 45).
Cardiac ultrasonography demonstrated, at the beginning of MHD, a variable
degree of LVH (mean LVM 285 g): concentric hypertrophy in 13 patients
and eccentric in the remaining 16 patients. Ejection fraction (EF) was 56%.
During the 5 years period there was no change in LVM and EF, while there
was a progressive increase in PWTd (from 1.16 to 1.23cm), in RWT (from
0.46 to 0.51), aortic root diameter (from 3.38 to 3.50 cm), and both mitral
and aortic valve calcification (p value <0.05).
Conclusions: In conclusion, LVH, most frequently eccentric, is found in
ESRD patients, before dialysis. In the following years, LVH becomes
more frequently concentric and cardiac valve calcification increases. These
alterations seem not to be ameliorated by the decrease in blood pressure,
the adequate dose of dialysis, the control of carbohydrate, lipid, mineral
metabolism and anemia.

Sa428 REMODELING OF CAROTID ARTERIES AND
ENDOTHELIAL DYSFUNCTION IN PATIENTS WITH
END-STAGE RENAL DISEASE

Oleksandr Susla 1, Anatoliy Gozhenko 2, Ihor Mysula 1, Mykola Shved 1.
1Ternopil State Medical University by I. Ya. Horbachevski, Ternopil,
Ukraine; 2Odesa State Medical University, Odessa, Ukraine

Introduction and Aims: The processes of carotid remodeling in patients
with end-stage renal disease (ESRD), particularly with conditions of
cardiac valvular calcification (CVC), were not asserted enough. Not clearly
determined remains the role of dysfunction of endothelium, especially of
nitric oxide (NO) system, in mechanisms of calcification of extracranial
vessels as a constituent of arterial remodeling in patients on chronic
haemodialysis (HD). The purposes of the present study were to research the
character of structural and functional changes of carotid arteries in patients
with ESRD according to presence/absence of CVC, and to establish the
association of calcified carotid plaques with parameters of functional state
of the endothelium.
Methods: We enrolled 94 (male/female, 52/42; age, 46.4±11.2 years) ESRD
patients undergoing maintenance HD (HD duration, 28.9±32.4 month)
with echocardiographical examination for detection of CVC. Ultrasound
scanning and dopplerography of carotid arteries included assessment of
plaque morphology (Gray-Weale classification), measurement of common
carotid artery intima-media thickness (CCA IMT), diameter (CCA D),
wall/lumen ratio (CCA IMT/D), degree of stenosis, utilizing standardized
approaches, proposed in consensuses (Grant E.G. et al., 2003; Touboul P.J.
et al., 2007). Vasomotional function of endothelium was assessed using
a test with forearm reactive hyperemia (flow mediated dilatation (FMD).
Plasma content of nitrites (NO2–) and amount of circulating endothelial
cells (CECs) (Hladovec J.et al., 1978) were measured.
Results: A group of patients with CVC (n = 42) had higher CCA IMT
(P = 0.001), CCA D (P = 0.001), tending to increase CCA IMT/D (P =
0.091) compared to group without calcification. Echogenic carotid plaques
(66.7 vs. 26.9%, P < 0.001), carotid stenosis ≥50% (35.7 vs. 11.5%, P =
0.011) were discovered more often in patients with valvular calcification,

meanwhile the amount of echolucent carotid plaques of the above mentioned
groups was not significantly different. The presence of echogenic plaques
(44.7%) in patients with ESRD (n = 94) associated with indexes of FMD
(r = -0.474, P < 0.001), sensitiveness of brachial artery to shear stress
(r = -0.331, P = 0.001), frequency of vasoconstriction (FMD < 0) and
undilatation (FMD = 0) reactions (r = 0.366, P < 0.001), content of NO2–
(r = -0.341, P = 0.001), and amount of CECs (r = 0.422, P < 0.001).
Conclusions: (1) CVC in patients with ESRD is combined with more severe
changes of structure and function of carotid arteries. (2) Carotid calcification
on maintenance HD is associated with damaged endothelium, disturbance
of vasoreactivity and lack of NO. (3) Routine estimation of state of carotid
vessels with the assistance of ultrasound in HD-patients permits a better
identification of their cardio-vascular risk.

Sa429 HYPERTENSION MANAGEMENT-THE NECESSITY TO
STRATIFY PATIENTS BY FLUID STATUS

Peter Wabel 1, Petr Machek 2, Paul Chamney 1, Ulrich Moissl 1,
Tomas Jirka 2. 1Fresenius Medical Care D GmbH; 2Fresenius Medical Care
Cz

Introduction and Aims: Management of hypertension and management of
fluid overload are closely linked to each other. In the recently published
DRIP study Agarwal (Hypertension 2009) demonstrated that management
of hypertension by lowering fluid status can be successful. But not all
of the hypertensive patients tolerated well the reduction of the hydration
status. The incidence of intradialytic adverse events (e.g. hypotension
and cramps) increased significantly in the DRIP study. Machek (NDT
2009) managed the fluid overload in a one year prospective trial. He
showed a significant reduction in the fluid overload accompanied by an
improvement of the hypertension status and at the same time reduction of
the intradialytic adverse events. Agarwal (Sem Dial 2009) and Wabel (NDT
2008) propose a separation of hypertensive patients into hyperhydrated and
normohydrated patients. This stratification could improve the hypertension
management significantly. The aim of this study was to use the stratification
retrospectively on the data from Machek.
Methods: We separated all patients of one dialysis centre according to
the above shown stratification. The hypertensive patients were divided into
a hyperhydrated and a hyperhydration absent group. As cutoff we used
140mmHg for the systolic blood pressure and 2.5 L for the hydration
status (objectively measured with the BCM-Body Composition Monitor
(bioimpedance spectroscopy).
Results: 31 of 52 patients presented systolic blood pressures (BPsys) >140
mmHg. 39% of these patients could be assigned to group C (hypertension
and hyperhydration) at the start of the study. Over the one year intervention
period it was possible to reduce the BPsys by 25 mmHg (p=0.006)
by reducing the fluid overload by 2 L (p<0.001). The antihypertensive
medication was reduced significantly. The intradialytic adverse events were
reduced even reduced slightly (1.4%). In patients in group B (hypertension
and hyperhydration absent) the reduction in BPsys over one year was
modest (14 mmHg, p=0.054). In these patients the fluid status was slightly
increased (0.6 L p=0.027) and the intradialytic adverse events were reduced
by 3.4% (p=0.06).

Conclusions: For the successful management of hypertension it is essential
to stratify the patients according to their fluid status. In group C patients
(hypertension and hyperhydration) management of fluid overload and
management of hypertension go hand in hand. But not all hypertensive
patients will benefit from a reduction in the hydration status. In some
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patients (group B) aggressive reduction of the hydration status can result in
a higher incidence of intradialytic adverse events. The stratification simplifies
an improvement in the hypertension management without increasing the
occurrence of intradialytic adverse events.
Disclosure: Wabel, Machek, Jirka, Chamney, Moissl are employees of
Fresenius Medical Care

Sa430 POSSIBLE INVOLVEMENT OF ALBUMINURIA-ELICITED
ADMA ACCUMULATION IN ACCELERATED
ATHEROSCLEROSIS IN CHRONIC KIDNEY DISEASE

Yusuke Kaida 1, Seiji Ueda 1, Sho-ichi Yamagishi 2, Yosuke Nakayama 1,
Ryotaro Ando 1, Ryuji Iwatani 1, Kei Fukami 1, Seiya Okuda 1. 1Division of
Nephrology, Department of Medicine, Kurume University, Kurume,
Fukuoka, Japan; 2Department of Physiology and Therapeutics of Diabetic
Vascular Complications, Kurume University, Kurume, Fukuoka, Japan

Introduction and Aims: Albuminuria is widely recognized as a strong
indicator of cardiovascular disease (CVD). There is an increasing body of
evidence that endothelial dysfunction due to impaired NO generation is
linked to albuminuria. In addition, it has been recently reported that there is
a close relationship between proteinuria and ADMA in patients with chronic
kidney disease (CKD). These observations led us to speculate that ADMA
could link albuminuria to CVD in CKD patients. However, the underlying
mechanisms for the possible association between ADMA and albuminuria
remain to be elucidated.
Methods: We investigated the relationship between ADMA levels and
proteinuria in adriamycin (ADR)-treated rats, an animal model of nephritic
syndrome. We also examined the expression levels and activity of DDAH
and PRMT in the kidney of this animal. Further, we examined the effects of
albumin on ADMA-DDAH axis in cultured human renal proximal tubular
epithelial cells (RPTEC).
Results: A positive correlation between ADMA and proteinuria was
observed in the ADR-treated rats (n=28, r2=0.46, p<0.01). Although the
expression levels of DDAH were not changed 14 days after the treatment
of ADR, the enzymatic activity of DDAH was significantly decreased in
the kidney of ADR-treated rats. The expressin levels of PRMT significantly
increased in the kidney of ADR-treated rats. In vitro, albumin time- and dose-
dependently increased ADMA accumulation in cultured media of RPTEC.
Albumin also decreased DDAH activity and increased the expression levels
of PRMT in RPTEC. Albumin-elicited dysregulation of DDAH and PRMT
was completely abolished by pretreatment of an anti-oxidant, N-acetyl
cystein.
Conclusions: These results suggest that albuminuria could increase ADMA
accumulation via suppression of renal DDAH activity and PRMT overex-
pression, partly explaining a link between albuminuria and CVD.

Sa431 INFLAMMATION AND ENDOTHELIAL DYSFUNCTION:
COMPARISON OF CONVENTIONAL AND NOCTURNAL
HEMODIALYSIS

Abdullah Ozkok 1, Akar Yilmaz 2, Aysegul Telci 3, Huseyin Oflaz 2,
Alaattin Yildiz 1. 1Internal Medicine, Nephrology, 2Cardiology,
3Biochemistry, Istanbul University, Istanbul Faculty of Medicine, Istanbul,
Turkey

Introduction and Aims: Increased inflammation, high serum asymmetric
dimethyl-arginine (ADMA) levels and low fetuin A levels are thought to
be responsible for the endothelial dysfunction and mortality in chronic
hemodialysis (CHD). Nocturnal hemodialysis (3x8 hours/week, NHD) is
associated with better survival rate as compared to CHD. We aimed to
investigate the relationship of inflammation and the endothelial dysfunction
between two hemodialysis modalities.
Methods: Age matched 40 conventional CHD, 21 NHD and 15 healthy
controls were included in the study. Serum levels of inflammatory markers
(IL-6, TNF-alfa, ADMA, intercellular adhesion molecule (ICAM)) and
Fetuin A were detected. Measurements of flow-mediated dilatation (FMD) of
the brachial artery, carotis intima media thickness (CIMT) were performed.
Results: Serum TNF-alfa (28.6 pg/mL vs 47.9 pg/mL; p<0.001) and ADMA
levels (0.36 mcgmol/L vs 0.67 mcgmol/L; p<0.001) were significantly lower
in the NHD patients when compared with HD (Figures 1 and 2).

Figure 1

Figure 2

CIMT was correlated with serum IL-6 levels (p=0.01;r=0.538), serum TNF-
alfa levels (p<0.001, r=0.597) and serum ICAM levels (p<0.001, r=0.633)
in HD patients. FMD and serum fetuin A levels were correlated (p=0.035,
r=0.363) in HD patients. However, no correlation was present between
inflammatory marker and CIMT in NHD group. FMD values in NHD
(8.58±6.10%) were higher than CHD (6.84±5.88%), however, difference
did not reach significant levels (p=0.30).
Conclusions: Inflammation was lower in the NHD groups when compared
with the HD. Significant relationships between inflammatory markers and
CIMT, FMD were detected in HD patients but not in NHD group. Lower
inflammation in NHD might be responsible for disappearence of correlations
seen in CHD patients.

Sa432 EFFECT OF OMEGA-3 FATTY ACID SUPPLEMENTATION
ON PLASMA LEVELS OF OXIDATIVE MARKERS IN
HEMODIALYSIS PATIENTS

Hamid Tayebi Khosroshahi, Ali Tabrizi, Jalil Hushiar, Afshin Habibzade,
Navide Ahmadinajad, Amir Mansur Vatankhah. Internal Medicine, Tabriz
University of Medical Sciences, Tabriz, East Azarbaijan, Islamic Republic
of Iran; Internal Medicine, Tabriz University of Medical Sciences; Internal
Medicine, Tabriz University of Medical Sciences; Tabriz University of
Medical Sciences; Tabriz University of Medical Sciences; Drug Applied
Recerch Center

Introduction and Aims: There have been suggested major role for oxidative
factors in pathogenesis of atherosclerosis in hemodialysis patients. Clinical
trials with fish oil have demonstrated a significant reduction in cardiovascular
events. We evaluated omega-3 fatty acids effects on oxidative and anti
oxidants factors in hemodialysis patients.
Methods: In a multiceter clinical trial, 90 adult hemodialysis patients who
were on dialysis for more than 6 months were divided randomly into case
and control groups. Omega-3 capsule (1 gr) were given three times a day
for case group and control group received placebo at the same shape of
capsule and the same doses, both for 2 months. Blood samples were taken
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from patients before and at the end of the study and were examined for
oxidative factors. Malondialdehyde (MDA),Glutathione peroxidase (GPx)
and superoxide dismutase (SOD) activity, Ferric Reducing Antioxidant
Power (FRAP) were assessed using standard methods. Statistical analysis
was done by means of the statistical package SPSS 16. Values are presented
as mean and standard deviation, and 95% confidence interval. Normality of
the distribution was checked for each variable (one sample Kolmogorov-
Smirnov test). The difference between the means from the two groups
was checked by Independent T test. P value less than 0.05 was considered
statistically significant.
Results: from 90 hemodialysis patients, 75 patients including 37 in case
and 38 in control group completed the study. Anti oxidants factors including
Glutathione peroxidase, superoxide dismutase and FRAP were significantly
increased in case group who received omega-3 fatty acids but in control
group there was no significant difference. Malondialdehyde (MDA) levels
were reduced significantly when compared with control group.
Conclusions: the present study revealed that the supplementation with
omega-3 fatty acids may result in better anti oxidation status in hemodialysis
patients.

Sa433 MYOCARDIAL ISCHEMIA AND INTERDIALYTIC ARTERIAL
BLOOD PRESSURE IN HAEMODIALYSIS PATIENTS WITH
ISCHEMIC HEART DISEASE

Julia Vladimirova, Elena Borovskaya, Vladimir Dobronravov,
Alexei Smirnow. Research Institute of Nephrology, Saint-Petersburg Pavlov
State Medical University, Saint-Petersburg, Russian Federation

Introduction and Aims: The relationship between arterial blood pressure
(ABP) and risk of death in the haemodialysis (HD) population tended to
be U-shaped, probably, as it was suggested, because of pre-existing cardiac
disease in patients with the low ABP. However, one can propose that
lowering of ABP aggravates myocardial ischemia (MI), and thus, has a
negative influence on prognosis and survival of pts on HD. The goal of the
study was to determine wheather interdialytic hypertension or hypotension
load is associated with MI.
Methods: 48-hour simultaneous monitoring of ECG and ABP (ABPM)
started right before HD session was performed in 61 prevalent stable HD
pts with left ventricle ejection fraction > 50% and diagnosis of ischemic
heart disease (IHD) already stated before the study. 35 of them (mean age
56±11, M:F 21:14, HD vintage 86 (7-288) month, i.e. those have had at
least one episode of MI, defined as transient and significant depression of
ST segment, were entered the study. MI was found on 1st day in all 35
pts, while 12 of them had MI on both days. The number and total time of
ST-depression episodes, absolute systolic, diastolic, pulse and mean ABP.
We analyzed the hypertension and hypotension load indices as well, which
were: 1) percent/duration of systolic/diastolic ABP readings above upper
normal limits (> 139/89 mmHg at daytime, >119/79 mmHg at nighttime)
2) percent/duration of systolic/diastolic ABP readings below lower normal
limits (< 101/61 mmHg at daytime, <86/48 mmHg at nighttime).
Results: 142 episodes of MI were detected totally, 113 in 1st 24-hour interval
of ABPM and 29 in 2nd interval of ABPM. The number of ST-depressions
on 1st day was found to be negatively correlated with mean overnight
systolic ABP (R= -0,462, p=0,008) and pulse ABP (R= -0,498, p=0,003).
This parameter as well as total duration of MI had significant positive
correlations with systolic and diastolic hypotension load indices in day- and
nighttime (all p<0,05). Mean value of systolic ABP (but not diastolic ABP)
and hypotension load indices correlates positively with number/duration of
MI episodes in 2nd 24-hour ABPM interval (all p<0,025).
No significant correlations were confirmed between ST segment depression
and predialysis and intradialytic ABP, and indices of hypertension load.
The mean duration of systolic and diastolic hypotension load during 1st

and 2nd 24-period of ABPM were: 1,8 (95%CI 0,6-3,1) hours, 2,6 (95%CI
1,1-4,2) hours, 1,2 hours (95%CI 0,5-2,9) and 2,2 hours (95%CI 0,8-3,6),
respectively, while the mean duration of MI during 1st and 2nd 24-hour
ABPM intervals was 8,5 min (95%CI 4,4 – 12,5) and 2,1 min (95%CI
0,6-3,7), respectively.
Conclusions: In conclusion, hypotension, but not hypertension, load is
clearly associated with MI in HD patients with IHD. Because the mean total
time of MI was much more less than the duration of hypotension load, MI
is not likely to be the primary event, causing arterial hypotension in HD

patient’s group studied. It can be considered that vice versa diastolic and
systolic hypotension seems to aggravate pre-existing MI in HD patients.

Sa434 COMPARING AORTIC STIFFNESS IN KIDNEY
TRANSPLANT RECIPIENTS, HEMODIALYSIS AND
CHRONIC KIDNEY DISEASE PATIENTS

Christoph Schmaderer, Cheng Rui Pan, Marcel Roos, Maximilian von
Eynatten, Daniel Sollinger, Jens Lutz, Uwe Heemann, Marcus Baumann.
Department of Nephrology, Klinikum rechts der Isar, TU München, Munich,
Germany

Introduction and Aims: The poor cardiovascular survival of patients
with renal insufficiency is ameliorated by transplantation. Carotid-femoral
pulse wave velocity (PWV), a marker for aortic stiffness, is able to
independently predict total and cardiovascular mortality. PWV is elevated
in renal insufficiency. Consequently, PWV may adapt according to the
amelioration of renal function after kidney transplantation.
Methods: In a cross-sectional setting PWV was determined in 40 renal
transplant recipients (RTx) and compared to the PWV of 40 age and
sex matched patients with comparable residual renal function (CKD) and
40 age and sex matched hemodialysis patients (HD). Factors involved
in the prediction of PWV were characterized in these patients. Pairs of
patients (RTx and CKD) were furthermore stratified according to duration of
transplant follow-up, sex and median of age and median of blood pressure.
Results: RTx and CKD patients revealed comparable estimated GFR (RTx:
42.9±18.4 versus CKD: 48.3±29.1 ml/min/1.73m2) and protein-creatinine
ratio (logPCR RTx: 2.33±0.45 versus CKD: 2.39±0.56) and PWV (RTx:
9.67±1.91 and CKD: 9.72±3.21 m/s). Aortic stiffness did not differ between
3-12 months and >12 months after transplantation as compared to matched
CKD patients. The status of renal function (RTx, CKD, HD) did not predict
PWV.
Conclusions: Under the condition of matched age and sex different states
of renal function are not associated with modified aortic stiffness.

Sa435 INFLUENCE OF INTERLEUKIN-10 GENE G-1082A AND
TNFa GENE G-308A POLYMORPHISMS ON CORONARY
ARTERY DISEASE IN DIALYSIS PATIENTS

Sendogan Aker, Christos Bantis, Peter Heering, Nicola Kuhr,
Christina Schwandt, Lars-Christian Rump, Katrin Ivens. Department of
Nephrology, Heinrich-Heine University Düsseldorf, Germany

Introduction and Aims: Chronic dialysis patients have a high prevalence of
atherosclerosis and systemic chronic inflammation. Interleukin-10 (IL-10)
and TNFa play an important role on inflammatory processes. We investigated
the impact of IL-10 gene G-1082A and TNFa gene G-308A polymorphisms
on coronary artery disease (CAD), cardiovascular events and survival in
chronic dialysis patients.
Methods: We studied n=453 patients on chronic dialysis with angiographi-
cally confirmed (n=213) or excluded (n=240) CAD followed up for 5.1±3.6
years. Classic risk factors such as hypertension, diabetes, hyperlipidemia,
smoking and markers of inflammation were documented. During follow up,
cardiovascular complications and the need for intervention (coronary angio-
plasty or coronary artery bypass grafting) were monitored. IL-10 G-1082A
and TNFa G-308A polymorphisms were determined by PCR amplification.
Results: Patients with CAD were comparable to those without CAD
regarding age at coronary angiography, time on dialysis, CRP and LDL
cholesterol levels and prevalence of arterial hypertension (ns). Among
patients with CAD there were more men (75.0 vs. 61.0%, p=0.001),
more diabetics (30.2 vs. 17.8%, p=0.002) and smokers (42.1 vs. 33.9%,
p=0.081). Patients with CAD had also significantly higher fibrinogen
levels (452±134 vs. 417±109 mg/dl, p=0.02). There was no difference
in the genotype distribution in patients with CAD (IL-10: GG=20.3%,
GA=48.6%, AA=31.1%; TNFa: GG=71.2%, GA=26.9%, AA=1.9%) and in
patients without CAD (IL-10: GG=20.4%, GA=47.5%, AA=32.1%; TNFa:
GG=68.9%, GA=27.4%, AA=3.7%, ns). Furthermore, no impact of the
investigated polymorphisms was detected in the Kaplan-Meier analysis
of intervention-free or myocardial-infarction-free survival as well in the
general patient survival (ns).
Conclusions: Our results suggest that IL-10 gene G-1082A and TNF-a
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gene G-308A polymorphisms are not risk factors for the development of
coronary artery disease in chronic dialysis patients. Furthermore, they do
not influence the incidence of myocardial infarction, need for intervention
and mortality in this patient group.

Sa436 INCREASING B-TYPE NATRIURETIC PEPTIDE LEVELS
PREDICT MORTALITY IN UNSELECTED HEMODIALYSIS
PATIENTS

Tobias Breidthardt 1 , Stefan Kalbermatter 2, Thenral Socrates 1,
Patrick Egli 1, Markus Noveanu 1, Alexandre Mebazaa 1,
Christian Mueller 1, Denes Kiss 2. 1Department of Internal Medicine,
University Hospital Basel, Basel, Switzerland; 2Department of Nephrology,
Kantonsspital Liestal, Liestal, Switzerland

Introduction and Aims: Cardiac disease is the major cause of death in
patients undergoing chronic hemodialysis. Recent studies have found B-
type natriuretic peptide (BNP) levels to accurately mirror the cardiovascular
burden of dialysis patients. However, the prognostic potential of BNP
measurements in dialysis patients remains unknown.
Methods: Enrolment included 113 chronic dialysis patients who were
prospectively followed-up. BNP levels were measured at baseline and six
monthly thereafter. The potential of baseline BNP and annual BNP changes
to predict all-cause and cardiac mortality were assessed as endpoints.
Results: Median follow-up was 735 [354–1459] days. 35 (31%) patients
died, 17 (15%) of them from cardiac causes. Baseline BNP levels were
similar among survivors and non-survivors and failed to predict all-cause
and cardiac death. Cardiac death was preceded by a marked increase in BNP
levels. In survivors BNP levels remained stable (median change: +175%
[+20-+384%] vs. -14% [-35-+35%] over the 18 months preceding either
death or the end of follow-up, p<0.001).

Hence, annual BNP changes adequately predicted all-cause and cardiac death
in the subsequent year (AUCall-cause=0.70[SD 0.05, 95%CI (0.60-0.81)];
AUCcardiac=0.82[SD 0.04, 95%CI (0.73-0.90)]. There was no correlation
between the BNP increase preceding cardiac death and changes in body
weight (r2=0.26, p=0.43). A BNP increase of 40% provided the best cut-off
level. Cox-regression analysis confirmed that annual increases over 40%
predicted all-cause (OR 6.77 (95%CI 1.44–31.82),p=0.015) and cardiac

(OR 6.84 (95%CI 1.48-31.72),p=0.014) mortality within the consequent
year.
Conclusions: Annual BNP increases above 40% predicted all-cause and
cardiac death in the subsequent year. Hence, serially measuring BNP levels
may present a novel tool for risk stratification and treatment guidance of
ESRD patients on chronic dialysis.

Sa437 HUMORAL CARDIODEPRESSANT FACTORS ARE
PREVALENT IN LONG-HEMODIALYSIS PATIENTS WITH
LOW CARDIAC FUNCTION

Yui Takeshige 1, Hiroaki Ogata 1, Akiko Takeshima 1, Noriyo Yoshida 1,
Kantaro Matsuzaka 1, Shiho Misawa 1, Kanji Shishido 3,
Masahide Mizobuchi 2, Tadao Akizawa 2, Eriko Kinugasa 1. 1Department of
Internal Medicine, Showa University Northern Yokohama Hospital,
Yokohama, Japan; 2Internal Medicine, Sekishin-kai Kawasaki Clinic,
Kawasaki, Kanagawa, Japan; 3Department of Nephrology, Showa
University School of Medicine, Shinagawa, Tokyo, Japan

Introduction and Aims: Uremic cardiomyopathy (UCM) is caused by
many factors, including chronic volume overload, atherosclerosis, CKD-
MBD, activated rennin-angiotension system, oxidative stress, tissue hypoxia,
and anemia, in uremic milieu. Recently, it has been suggested that some
humoral factors are involved in the pathogenesis of UCM.
Methods: In this study, we investigated whether humoral factors are asso-
ciated with cardiac dysfunction in long-term hemodialysis (HD) patients. A
total of 318 HD patients (age 62.5 yrs, female 37.3%, HD duration 10.1
yrs) were enrolled in this corss-sectional study. We performed ultrasonic
echography (UCG) of chick embryos in order to assess effect of patients’
sera on cardiac function, as an ex vivo assay of cardiodepressant factors
(Baba A. Ther Apher Dial 12:109,2008). At the same time, serum two anti-
myocardial antibodies, anti-β1 adrenergic receptor antibody (anti-β1AR)
and anti-muscarinic M2-acetycholine receptor antibody (anti-M2R), were
measured with ELISA. Cardiac function of enrolled patients was also
assessed with UCG.
Results: Cardiodepressant effect was found in 89 patients (28.0%). There
was no significant difference in demographic characteristics and in UCG
findings, between patients with or without serum cardiodepressant effect.

Clinical Characteristics of Patients with and without Cardiodepressant

Cardiodepressant (–) Cardiodepressant (+) P value

N 229 89
Age (yrs) 62.0±13.0 64.0±11.0 NS
Female (%) 35.5 45.1 NS
HD vintage (yrs) 10.5±8.2 9.1±8.2 NS
Diabetes (%) 23.1 24.4 NS
Ejection Fraction (%) 64.7±11.0 62.2±13.0 NS
–<50% (%) 2.2 12.2 0.0009

mean±SD

However, low cardiac function (ejection fraction <50%) was more prevalent
in patient with cardiodepressant effect (P=0.0009, odds ratio 6.222 (2.019-
18.810)). In addition, both anti-β1AR and anti-M2 were significantly
associated with positive cardiodepressant effect.
Conclusions: Those results suggest that humoral cardiodepressant factors,
including anti-myocardial antibodies, were prevalent in long-term HD
patients, and might be associated with cardiac dysfunction in uremic
patients. Further studies are necessary to identify a possible role of humoral
cardiodepressant factors in the pathogenesis of UCM.

Sa438 EFFECT OF IRON ADMINISTRATION ON VASCULAR
CALCIFICATION IN UREMIC RATS

Takuya Seto 1, Takanori Nakano 1, Yuko Inami 1, Yoko Hotta 1,
Kousuke Azuma 2, Chieko Hamada 1, Hirotaka Watada 2,
Satoshi Horikoshi 1 , Yasuhiko Tomino 1. 1Division of Nephrology,
Department of Internal Medicine, Juntendo University Faculty of Medicine,
Bunkyo-ku,Hongo, Tokyo, Japan; 2Division of Metabolism and
Endocrinology, Department of Internal Medicine, Juntendo University
Faculty of Medicine, Bunkyo-ku,Hongo, Tokyo, Japan

Introduction and Aims: Mönckeberg medial calcification is a specific
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complication in chronic kidney disease (CKD) patients and may cause
unstable hemodynamics, although its pathogenesis and in vivo mechanisms
are still poorly understood. Ferritin is an iron (Fe) storage protein that
exhibits antioxidant properties, and it may attenuate vascular calcification
in patients with advanced stages of CKD. The objectives of the present
study are to investigate the effect of Fe administration on the development
of vascular calcification in adenine induced uremic rats.
Methods: Thirty-two rats were divided into four groups; untreated rats
as control, rats fed a normal diet with Fe administration intraperitoneally
(Fe-control), rats fed an adenine-enriched diet (adenine), rats fed an adenine-
enriched diet with Fe administration (Fe-adenine). Iron dextran solution or
sterile saline as control material was administrated once a week for 5 weeks
intraperitoneally. Blood sampling via the tail vein was performed at the start
of adenine treatment, on completion of adenine treatment and at sacrifice.
Vascular calcification areas were evaluated histomorphometrically with Von
Kossa’s stain. Endothelial dysfunction in the thoracic aorta was investigated
by the new en face method for optimal observation of endothelial surface
(NEMOes). Chondro-/osteogenic conversion of vascular smooth muscle
cells (VSMCs) was also analysed in the rat aorta using Runx2 expression.
Results: The level of serum creatinine in the adenine treated groups was
significantly higher than that in the control group (3.16±0.78 mg/dl vs.
0.34±0.03 mg/dl). Fe administration had no effect on renal function, liver
function or the levels of hematocrit, serum phosphate or calcium. The levels
of Fe and ferritin, and iron saturation in the Fe-administered groups were
significantly higher than those in rats treated with sterile saline. No aortic
calcification was observed in the control and Fe-control groups, whereas
the uremic rats developed severe media calcification (10.01±11.03 area%).
Fe administration suppressed the development of vascular calcification in
the adenine group (4.32±4.53 area% vs. 15.70±13.02 area%). Both the
number of monocytes adhering to endothelial cells and the expression of
Runx2 on the thoracic aorta cross- sections were significantly increased in
the uremic rat groups compared with the control groups. Fe administration
did not show any effect on the number of monocytes adhering to endothelial
cells, but reduced Runx2 expression.
Conclusions: Intraperitoneal Fe administration suppressed the development
of vascular calcification in uremic rats. Runx2 expression on the thoracic
aorta in CKD-Fe rats was increased compared with that in CKD rats.
It appears that Fe administration may attenuate vascular calcification by
preventing VSMC osteoblastic transdifferentiation.

Sa439 LOW SERUM TESTOSTERONE (T) AND MORTALITY IN
MALE HEMODIALYSIS (HD) PATIENTS

John Tzanakis 1, Kostas Stylianou 2 , Nikolaos Karkavitsas 3, Irene Katsipi 2,
Dimitrios Moysiadis 2, Antonia Papadaki 1, Eugene Daphnis 2,
John Kyriazis 4. 1Nephrology, General Hospital of Chania, Chania, Crete,
Greece; 2Nephrology, University Hospital of Heraklion, Crete, Greece;
3Nuclear Medicine, University Hospital of Heraklion, Crete, Greece;
4Nephrology, General Hospital of Chios, Chios, Greece

Introduction and Aims: In the general population, low T is associated
with increased arterial stiffness (AS) that reflects increased cardiovascular
disease (CVD) risk. In the present study, we investigated the relation of T
insufficiency to CVD and all-cause mortality in male HD patients, whose
arterial system is characterized by generalized stiffening.
Methods: One hundred and eleven patients, with a mean age of 66±12
years and time on HD treatment of 61±64 months, participated in the
study. At baseline, among others, serum T and estradiol were measured and
pulse wave velocity (PWV) between carotid and femoral artery, a reliable
index of AS, was obtained. Subsequently, subjects were followed-up until a
maximum of 51 months after the start of the study (mean follow-up time 37
months) and deaths occurring during this period were recorded.
Results: Fifty-four patients (49%) had T deficiency, defined as T <230
ng/dl, according to recently published guidelines (Int J Imp Res 2009; 1:1-8)
and 57 (51%) patients were not T deficient (>230 ng/dl). T levels were
inversely and strongly related to PWV (r=-0.441; p<0.001), independently
of risk factors for aortic stiffening, such as age, LDL cholesterol, CaxP
product and systolic blood pressure. During follow up, 49 deaths occurred,
26 (53%) of which were caused by CVD. Cox proportional hazards models
showed that patients with T <230 ng/dl, as compared to those with T >230
ng/dl, had an increased all-cause and CVD mortality, even after adjustment

for age, serum estradiol and phosphorus, body mass index, pulse pressure,
inflammatory markers, clinical history of CVD at baseline, diabetes and
duration of HD therapy (unadjusted hazard ratio (HR): 2.87 [95% CI, 1.52-
5.41] and adjusted HR: 3.05 [95% CI, 1.25-7.47] for all -cause mortality;
unadjusted HR: 2.47 [95% CI, 1.07-5.70] and adjusted HR: 3.08 [95% CI,
1.01-9.40] for CVD mortality). The association of T levels with all-cause
mortality, but not with CVD mortality, continued to be significant after
controlling for PWV.
Conclusions: Our results indicate that a) the prevalence of hypogonadism
is high among male HD patients, b) T is independently related to PWV, an
established predictor of cardiovascular events in uremia c) T concentrations
inversely correlate with all-cause and CVD mortality, c) increased AS may
be one important mechanism underlying the association between T levels
and CVD mortality e) hypogonadism may be an additional treatable risk
factor for male HD patients.

Sa440 FIBROBLAST GROWTH FACTOR 23 (FGF23) IS
INDEPENDENTLY CORRELATED TO AORTIC
CALCIFICATION IN HEMODIALYSIS PATIENTS

Mohamed M. NasrAllah 1, Amal R. El-Shehaby 2, Mona M. Salem 3,
El-Sheikh Essam 4, Usama A.A. Sharaf El-Din 1. 1Nephrology and Internal
Medicine, Cairo University, Cairo, Egypt; 2Medical Biochemistry, Cairo
University, Cairo, Egypt; 3Endocrinology and Internal Medicine, Cairo
University, Cairo, Egypt; 4Radiodiagnosis, Cairo University, Cairo, Egypt

Introduction and Aims: Vascular calcification has detrimental conse-
quences on chronic kidney disease (CKD) patients, yet its pathogenesis is
not fully understood. FGF23 is involved in regulation of mineral metabolism
which may in turn affect vascular calcification. Data on the relationship
between FGF23 and peripheral vascular calcification, using conventional
radiographs, are conflicting and less is known about its relation to aortic
calcification. We conducted this study to investigate the relationship between
FGF23 and aortic calcification in a standard hemodialysis setting.
Methods: The study included 65 hemodialysis patients (46 prevalent, on
dialysis >6 months,and 19 incident, on dialysis <2 weeks) as well as 15
controls. The dialysis patients were on a 3x4h dialysis schedule, dialysate
calcium 1.5mMol/l. All subjects with diabetes, oral anticoagulation or
parathyroidectomy were excluded. Intact FGF23, parathormone, lipids,
calcium, phosphorus were measured. Aortic calcification index (ACI) was
assessed semiquantitatively by non-contrast CT of the abdominal aorta as
follows: the cross-section of each of 10 slices of the abdominal aorta was
divided into 12 sectors. The total number of sectors showing calcification
in each slice was counted and the total number of calcified sectors in the 10
slices was added up. All detectable calcifications were documented and the
sum was then divided by 120 and multiplied by 100 to be expressed as a
percentage.
Results: FGF23 levels were higher among hemodialysis patients
(4681.3±3906.1pg/ml) compared to controls (98.2±51.9), p=0.005.
ACI was higher in hemodialysis patients (14.1±12) than controls
(3.2±3.6), p=0.009. Stepwise multiple regression analysis identified FGF23
(p<0.0001) and systolic blood pressure (p<0.0001) as independent pre-
dictors of ACI in hemodialysis patients in the pooled analysis, R2=0.48.
Subanalysis of data showed that among prevalent dialysis patients, indepen-
dent factors relating to ACI were systolic BP (p<0.0001), FGF23 (p=0.002)
and age (p=0.012); R2=0.48. On the other hand, in incident patients only
FGF23 (p=0.007) was associated with ACI; R2 0.37. Phosphate (p=0.002)
and dialysis vintage (p=0.025) were independently related to FGF23 levels
in pooled analysis of hemodialysis patients studied; R2=0.24. FGF23 levels
were higher in the highest tertile of ACI (7365.5.5±3623.7 pg/ml) compared
to the 1st ACI tertile (2676.6±3194.6 pg/ml) p=0.001. Among hemodialysis
patients, the most useful FGF23 level to predict ACI >3.2 (mean ACI in
controls) was 600pg/ml (as suggested by R.O.C curves) with sensitivity
92.6% (95%CI 85.6-99.6) and specificity 36.4% (95%CI 8-64.8).
Conclusions: FGF23 and ACI were significantly increased in incident and
prevalent hemodialysis patients. FGF23 is independently associated with
aortic calcification in hemodialysis patients and may serve as a sensitive
marker for it.
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Sa441 CORONARY ARTERY BYPASS GRAFTING IN DIALYSIS
PATIENTS

Joachim Sirch, Lars-Eric Pietsch, Steffen Pfeiffer, Theodor Fischlein.
Department of Cardiac Surgery, Klinikum Nuremberg, Nuremberg,
Germany

Introduction and Aims: To evaluate the outcome after isolated coronary
artery bypass grafting (CABG) in patients requiring preoperative chronic
dialysis for end stage renal failure (ESRF).
Methods: We retrospectively analyzed data by chart review and question-
naire from 136 patients (pts) (109 male, 27 female) who were operated
in our institution between April 1994 and December 2009 and were on
maintenance dialysis for at least 1 month preoperatively.
Results: Data from 136 pts. (109 male, 27 female) with a mean age of 63.7
years (range 37-83), who had been on dialysis for a mean of 55.5 months
(range 1-1241) preoperatively, were analyzed. 84.6% (115 pts.) suffered
from triple vessel disease, 12.5% (17 pts.) had double and 3% (4 pts.) had
single vessel disease. 2.7 grafts (range 1-6) were performed per operation,
thereby using the left internal thoracic artery (LITA) in 77.2% (105 pts)
of cases. In 7 pts. (5.1%) the procedure was performed off pump. Mean
follow-up was 43.2 months (range 3-147). Mean ICU stay was 10.3 days
(range 1-80), and patients were discharged after a mean of 23 days (range
6-133). 6 patients died within 30 days (4.4%), in hospital mortality was
5.1% (7 patients). Actuarial survival after 1, 3, and 5 years are 80.0, 72.1
and 54.5%, respectively. Actuarial survival is different when compared pts.
on dialysis over and less than 24 months:

Subjective quality of life was improved in 78.3% (72 pts), not changed in
15.2% (14 pts.) and decreased in 6.5% (6 pts.) of long-term survivors (92
pts.).
Conclusions: Coronary artery bypass grafting can be performed on dialysis
patients with acceptable higher perioperative morbidity and mortality,
compared to the normal population. Long term survival of ESRF-patients
is considerably reduced compared to patients with normal renal function.
However, improved postoperative quality of life in the majority of patients,
justifies this strategy.

Sa442 STUDY OF THE RELATIONSHIP BETWEEN FLUID
OVERLOAD AND AUTONOMIC RESPONSE DURING
HEMODIALYSIS

Manuela Ferrario 1, Maria Gabriella Signorini 1 , Ulrich Moissl 2,
Francesco Garzotto 3, Dinna Cruz 3, Flavio Basso 3,
Alessandra Brendolan 3, Federico Nalesso 3, Ciro Tetta 2, Sergio Cerutti 1,
Claudio Ronco 3. 1Departement of Bioengineering, Politecnico di Milano,
Milan, Italy; 2Fresenius Medical Care Deutschland GmbH, Bad Homburg,
Germany; 3Nephrology, Ospedale San Bortolo, Vicenza, Italy

Introduction and Aims: Fluid overload (FO) is an important and in-
dependent predictor of mortality in chronic hemodialysis (HD) patients
[Wizemann V. et al., NDT, 2009]. The heart rate variability (HRV) is instead
a well known measure of the autonomic nervous system (ANS). The aim of
this study was to investigate the relationship between fluid overload and the
autonomic response to the HD treatment.
Methods: We studied 49 patients (pts): 14 diabetic pts (D), 73.14±10.20
yrs, and 35 non diabetic pts (ND), 58.50±15.92 yrs. Before each HD
treatment, FO was assessed with a whole body bioimpedance spectroscopy
device (BCM, Fresenius Medical Care, Germany), and 24h ECG Holter

(Cardioline, Italy) was recorded on the same day as FO measurement.
HRV was analyzed with time domain parameters: mean HR (bpm), SDNN
(ms), SDANN (ms), which is the standard deviation of the averages of
NN intervals in all 5-minutes epochs, pNN50%, SDSD (ms). From the
spectral analysis was assessed the power in the very low frequency (VLF,
0.003-0.04Hz), low frequency (LF, 0.04-0.15Hz) and high frequency (HF,
0.15-0.4Hz) bands, the LF/HF ratio and the normalized LF and HF [Task
Force, Circulation, 1996]. A Pearson correlation analysis was performed
between the HRV indices and FO. A Student’s test between overhydrated
pts (FO>2.5 L) and not overhydrated pts (FO<=2.5 L) was performed.
Results: Among all indices under investigation, the SDANN index showed
the most significant correlation with FO in ND pts (r= –0.41, P=0.01),
and in this group significantly separated the overhydrated pts from the
not overhydrated pts (ND with FO<=2.5l, 56.5±25.4ms, n=16; ND with
FO>2.5l, 35.4±12.7ms, n=19, P=0.003). The same trend was observed in
D pts, although it didn’t reach significance (r=-0.22, P=0.44).
The HF% values were correlated with FO in D pts (r=0.59, P=0.02), although
not significant in differentiating the overhydrated pts and not overhydrated
pts (D with FO<=2.5l, 21.1±9.9, n=8; D with FO>2.5l, 35.5±15.6, n=6,
P=0.055).

Figure 1. Left panel: Boxplot graphs of the SDANN index values for overhydrated and
not overhydrated diabetic (D) and non diabetic pts (ND); Right panel: SDANN index
values distribution for D (squares) and ND (circles). Regression lines are reported as well.

Conclusions: These preliminary results showed that the heart rate variability
(SDANN) decreases with rising FO in ND pts. In accordance with the
literature, diabetic patients showed a reduced HRV. This is the first study
on the relationship between fluid status and the autonomic response during
HD. The origin of this relationship will be subject to further investigations.

Sa443 PROGNOSTIC SIGNIFICANCE OF CORONARY ARTERY
STENOSIS AT THE START OF RENAL REPLACEMENT
THERAPY IN PATIENTS WITH CHRONIC KIDNEY DISEASE

Terumasa Hayashi, Koichi Sasaki, Keiko Yasuda, Masaki Hatanaka.
Nephrology, Izumisano Municipal Hospital Rinku General Medical Center,
Izumisano, Osaka, Japan

Introduction and Aims: Coronary artery stenosis (CAS)) associated with
chronic kidney disease is usually asymptomatic and developed at the initia-
tion of renal replacement therapy (RRT). However prognostic significance
of CAS developed at the start of RRT is not fully understood. The aim of
this study is to examine the cardiovascular events and mortaltiy in patients
with and without CAS at the start of RRT.
Methods: 421 patients who started RRT between September 2000 and
December 2008 were assessed for CAS. 132 were not indicated for CAS
assessment because of reduced ADL or age over 85. The remaining
289 patients were screened by ultrasound cardiogram, electrocardiogram,
cardiac troponin T and symptoms. Among them, 136 without abnormal
findings in the screening test were considered to be at low risk of CAS
(CAS evaluation(-) group), whereas coronary artery was evaluated by
MDCT and/or CAG in 153 patients suspected CAS. Finally, 95 and 58
were diagnosed as CAS(+) and CAS(-), respectively and 76 had coronary
revascularization. Survival analysis was conducted at the end of 2009.
Median follow-up period was 38.4 months
Results: Incidence of acute myocardial infarction, heart failure or coronary
revascularization was 0, 48.9, 9.7 in CAS(-) group; 3.1, 127.0,179.6 in
CAS(+) group; 10.8, 30.7, 14.5 in CAS evaluation(-) group, respectively
(/1000 patient•year). However, cardiac death in CAS(+) group tended to be
higher but without statistical significance compared with CAS(-) and CAS
evaluation(-) group (log-rank test: P 0.111 and 0.098). Also, all-cause death
was not statistically different among three groups.
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Conclusions: Assessment of CAS at the start of RRT was worthwhile
to identify the patients at high risk of cardiovascular events. Although
patients with CAS(+) were at high risk of cardiovascular events, subsequent
treatment might improve long-term mortality.

Sa444 INFLAMMATION, INSULIN RESISTANCE AND VASCULAR
DISEASE IN NON-DIABETIC CHRONIC KIDNEY DISEASE
PATIENTS

Debasish Banerjee 1, Alejandro Recio-Mayoral 2, Nihil Chitalia 1, Juan
Carlos Kaski 2. 1Renal Unit, St Georges Hospital, London, United
Kingdom; 2Cardiovascular Sciences, St Georges, University of London,
London, United Kingdom

Introduction and Aims: Inflammation and insulin resistance (IR) are
common in chronic kidney disease (CKD) and predict cardiovascular
mortality; however their combined vascular effect in non-diabetic CKD
patients is unknown. This study aimed to investigate the relationship of
inflammation with insulin resistance and vascular disease in non-diabetic
CKD patients.
Methods: We studied common carotid artery intima-media thickness (IMT)
and endothelial function by measuring brachial artery flow mediated dilation
(FMD) (HDI 3000 ultrasound system, ATL, Bothell, USA) in 48 non-diabetic
stage 3-5 CKD (35 predialysis; 13 haemodialysis) patients, and 35 age-
gender matched controls. IR was measured using the homeostasis model
assessment for insulin resistance score (HOMA-IR), inflammation by high
sensitivity CRP (hsCRP), and their relationship with FMD and IMT were
determined.
Results: Patients and controls were age (57±12 vs. 55±10 years, p=0.56)
and gender (males: 62% vs. 51%, p=0.31) matched. CKD patients had
similar BMI (26±4 vs. 25±5 kg/m2, p=0.78), systolic BP (137±15 vs.
132±17 mmHg, p=0.13) and fasting glucose (4.89±0.78 vs. 5.10±0.45
mmol/L, p=0.16), compared to controls. CKD patients had a higher
HOMA-IR (2.75±2 vs. 1.13±0.64, p<0.001) and hsCRP (3.40±5.30 vs.
1.10±1.85 mg/L, p=0.007). Patients also showed reduced FMD (2.72±2.16
vs. 5.27±1.78%, p<0.001) and increased IMT (0.81±0.23 vs. 0.64±0.16
mm, p<0.001), compared to controls.
In patients with CKD (n=48), HOMA-IR index was directly related with
hsCRP (r=0.459, p=0.005).

HOMA-IR showed negative correlation with endothelium dependent
FMD (r= -0.481,p=0.003) and positive correlation with carotid IMT

(r=0.565,p<0.001). High sensitivity CRP showed an inverse relationship
with FMD (rho= -0.439,p=0.003) and IMT (rho=0.445,p=0.003).

After adjusting for age, gender, body mass index and hypertension, hsCRP
and HOMA-IR were significantly related to decreased FMD [β=-0.50, 95%
CI (-0.47 to -0.13), p=0.001 and β=-0.50, -0.78 to -0.22, p=0.001] and
increased IMT (β=0.53, 0.20 to 0.55, p<0.001 and β=0.52, 0.25 to 0.88,
p=0.001), respectively. In addition, hsCRP was independently related to
HOMA-IR (β= 0.58, 0.18 to 0.52, p<0.001).
Conclusions: In non-diabetic CKD, a higher inflammatory status correlated
with IR, which in turn was associated with significantly impaired endothelial
function and atherosclerosis. We propose that insulin resistance maybe
involved in the pathway of inflammation mediated vascular disease in CKD.

Sa445 ASSESSMENT OF SLEEP APNEA AND ITS RISK FACTORS
IN HEMODIALYSIS PATIENTS

Javad Moghtaderi, Babak Amra, Shahrzad Shahidi, Mehdi Molavi.
Nephrology, Medical School, Esfahan, Islamic Republic of Iran;
Pulmonology, Medical School, Esfahan, Islamic Republic of Iran;
Nephrology, Medical School, Esfahan, Islamic Republic of Iran

Introduction and Aims: The high prevalence of sleep apnea in hemodialysis
patients may be a risk factor for accelerating cardiovascular events in this
group of patients.Regarding the racial and geographical differences, we,
therefore, determined the prevalence rate and risk factors of sleep apnea in
this group of patients.
Methods: Matherial and methods: 149 hemodialysis patients (91 males and
58 females) were studied in two hemodialysis centers. Demographic and
clinical characteristics were recorded and ESS and Berlin questionnaire were
completed by all patients, preferably by his or her spouse. Pulseoximetry
was performed in high risk patients according to Berlin and ESS. Our data
were evaluated with univariate and multivariate analysis.
Results: Results: 59 patients (39.6%) with Berlin questionnaire and 38
patients (25.5%) with ESS were at high risk for sleep apnea. 36 patients
(24.2%) had sleep apnea according to puleoximetry. Age, hypertension
cardio- vascular disease, smoking, urea reduction rate (URR), dialysis age
and dialysis shft had no significant difference between patients with and
without sleep apnea. Gender, body mass index (BMI), neck circumference,
interdialysis weight gain and diabetes mellitus had significant difference be-
tween two groups in univariate analysis. However, in multivariate analysis,
only male gender (P=0.008, CI95: 1.46-13.52,OR: 4.45) and interdialytic
weight gain (P=0.004, CI95: 1.34-4.98,OR: 2.59) were associated signifi-
cantly with sleep apnea in dialysis patients.
Conclusions: This study comfirmed the high prevalence of sleep apnea
in Iranian hemodialysis patients. We conclude that only male gender
and interdialytic weight gain were significant independent risk factors for
sleep apnea in hemodialysis patients, although BMI,DM, age and neck
circumference may be associated with sleep apnea.
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Sa446 DESPHOSPHORYLATED CARBOXYLATED MATRIX GLA
PROTEIN: A NOVEL PREDICTOR FOR ALL-CAUSE AND
CARDIOVASCULAR MORTALITY IN DIALYSIS PATIENTS

Georg Schlieper 1, Thilo Krüger 1, Ellen Cranenburg 2,
Vincent Brandenburg 1, Zivka Djuric 3, Tatjana Damjanovic 3,
Ralf Westenfeld 4, Markus Ketteler 5, Nada Dimkovic 3, Cees Vermeer 2,
Jürgen Floege 1, Leon Schurgers 2. 1Nephrology and Clinical Immunology,
RWTH Aachen University Hospital, Germany; 2CARIM and VitaK,
University Maastricht, Netherlands; 3Center for Renal Diseases, Zvezdara
University Medical Center, Belgrade, Serbia; 4Cardiology,
Heinrich-Heine-University Düsseldorf, Germany; 5Nephrology, Klinikum
Coburg, Germany

Introduction and Aims: Vascular calcification is associated with increased
all-cause and cardiovascular mortality in dialysis patients. The calcification
inhibitor matrix Gla-protein (MGP) is activated by vitamin K dependent
carboxylation. So far, in CKD patients very little is known about the
predictive power of carboxylated (c) versus uncarboxylated (uc) MGP.
Methods: In total, 188 chronic hemodialysis patients were included.
Patients on warfarin were excluded. Using confirmation specific antibodies
against cMGP and ucMGP, two novel sandwich elisa’s were created:
desphosphorylated dp-cMGP and dp-ucMGP. These assays were tested in
plasma of dialysis patients for their impact on all-cause and cardiovascular
mortality. Vitamin K deficiency was also assessed by measuring plasma
levels of PIVKA-II (protein induced by vitamin K absence/antagonist-II).
Results: Vitamin K deficiency was indicated by increased levels of PIVKA-
II in 64% of the dialysis patients. PIVKA-II correlated well with dp-ucMGP
(r=0.62, p<0.0001). Dialysis patients showed increased levels of both dp-
ucMGP and dp-cMGP compared to 98 age-matched patients with normal
renal function. Patients with higher vascular calcification scores displayed
reduced levels of dp-cMGP. Using Kaplan-Meier analysis low plasma levels
of dp-cMGP were associated with an increased all-cause and cardiovascular
mortality risk for patients (p=0.008 and p=0.003, respectively). Cox regres-
sion analysis (with multivariable adjustment) confirmed that low levels of dp-
cMGP were an independent mortality predictor for all-cause mortality (haz-
ard ratio 2.16; 95% confidence interval 1.1–4.3; p=0.027) and cardiovascular
mortality (hazard ratio 2.74; 95% confidence interval 1.2–6.2, p=0.015).
Conclusions: Our study documents widespread functional vitamin K defi-
ciency in chronic dialysis patients. It is the first study to show an association
of low dp-cMGP levels with mortality in dialysis patients. Thus, dp-cMGP
may serve as a novel survival predictor in dialysis patients. Our study
provides a rationale for prospective intervention studies aimed at optimizing
vitamin K supply in these patients.
Disclosure: Leon Schurgers received consultancy fees from NattoPharma,
a raw materials supplier for vitamin K2.

Sa447 DISRUPTION OF NITRIC OXIDE SIGNALING THROUGH
ALTERATION OF THE SOLUBLE GUANYLATE CYCLASE
REDOX STATE BY THE UREMIC RETENTION SOLUTE
P-CRESYL SULFATE

Constanze Meye 1, Björn Meijers 2, Kay Herbrig 1, Johannes-Peter Stasch 3,
Peter Gross 1, Pieter Evenepoel 2. 1Division of Nephrology, Department of
Internal Medicine III, Technical University Dresden, Dresden, Germany;
2Department of Nephrology, Internal Medicine, University Hospitals
Leuven, Leuven, Belgium; 3Cardiovascular Research, Bayer Schering
HealthCare, Wuppertal, Germany

Introduction and Aims: Nitric oxide (NO) signaling, critically involved in
vascular function, is impaired in patients with chronic kidney disease. The
uremic retention solute p-cresol, almost exclusively circulating as p-cresyl
sulfate, is independently associated with cardiovascular disease. In this study
we investigated the effects of p-cresyl sulfate on endothelial nitric oxide
synthase (eNOS), cGMP generation and on NO-independent activation of
soluble guanylate cyclase (sGC).
Methods: Data were obtained in the following experimental models:
HUVEC, sGC reporter cell assay and rabbit saphenous artery by cGMP,
NO and sGC activity measurement, real-time PCR, Western blot analysis,
vasorelaxation studies. The sGC redox state was probed by the NO-
independent sGC activator BAY 58-2667 (cinaciguat), which selectively
targets the heme-oxidized/heme-free sGC.

Results: eNOS-dependent as well as eNOS-independent NO-stimulated
cGMP generation were reduced in the presence of p-cresyl sulfate, suggest-
ing that p-cresyl sulfate interacted with NO signaling downstream of eNOS.
p-Cresyl sulfate increased cinaciguat induced cGMP generation and poten-
tiated vasorelaxation in response to cinaciguat. Combined, these findings
suggest that nitric oxide signaling is impaired by the protein-bound uremic
retention solute p-cresyl sulfate. Mechanistically, p-cresyl sulfate shifted the
sGC redox equilibrium towards the NO-insensitive heme-oxidized/heme-
free form.
Conclusions: As altered sGC redox status contributes to an impaired NO-
sGC-cGMP signaling in patients with chronic kidney disease, this pathway
may prove a novel therapeutic target in patients with chronic kidney disease
and beyond.

Sa448 MAGNESIUM PREVENTS IN VITRO VASCULAR
CALCIFICATION IN A DOSE-DEPENDENT MANNER

Fatih Kircelli 1 , Ebru Sevinc 1, Fatma Gul Celenk 2, Mirjam Peter 3,
Mumtaz Yilmaz 1, Sonja Steppan 3, Gulay Asci 1, Ercan Ok 1,
Jutta Passlick-Deetjen 3,4. 1Nephrology, Ege University, Izmir, Turkey;
2Medical Pharmacology, Ege University, Izmir, Turkey; 3Fresenius Medical
Care Deutschland GmbH, Bad Homburg, Germany; 4University of
Dusseldorf, Nephrology, Dusseldorf, Germany

Introduction and Aims: Vascular calcification (VC), mainly due to elevated
phosphate levels, is one major problem in patients suffering from CKD.
There are several studies, showing that magnesium, particularly in the form
of magnesium carbonate, is an effective phosphate binder. In clinical studies,
it has been reported that there is an inverse relationship between serum
magnesium and VC. However, there is no information about the influence
of magnesium on calcification on a cellular level. Therefore we investigated
the effect of magnesium on VC induced by beta-glycerophosphate in bovine
vascular smooth muscle cells (BVSMCs).
Methods: BVSMCs were incubated with calcification media containing 10
mM beta-glycerophosphate and 1, 2 or 3 mM magnesium for 14 days.
Calcium deposition was measured by o-cresolphtalein method and corrected
for protein content. Von Kossa and Alizarin Red stainings was performed to
verify calcification. Cell viability was determined by MTS and apoptosis by
flow cytometry (annexin V staining). Alkaline phosphatase (ALP) activity
was measured by p-NPP method, ALP, sox9, msx2 expression by real-time
PCR. Protein concentrations of BMP-2 and Matrix-Gla Protein (MGP) in
the supernatant were measured by ELISA.
Results: BGP-induced vascular calcification in BVSMCs was inhibited by
the addition of magnesium (2 mM and 3 mM) in a dose dependent manner:
Calcium deposition in the cells dramatically increased with addition of BGP
(11.1 μmol/mg protein) and could be mostly prevented by co-incubation
with magnesium (2 mM: 3.2 μmol/mg protein, 3 mM: 1.0 μmol/mg
protein). This finding was further confirmed with Alizarin Red and Von
Kossa stainings. Higher magnesium levels led to inhibition of BGP-induced
ALP activity and expression. The expression of genes associated with the
process of trans-differentiation of VSMCs into osteoblast-like cells (cbfa,
sox9 and msx2) were induced by BGP and also decreased with higher
magnesium levels. BMP-2 secretion decreased and MGP increased with
higher magnesium levels. Estimated calcium entry into the cells decreased
with increasing magnesium concentrations in the media. Furthermore higher
magnesium concentrations prevented cell damage induced by BGP, reflected
by improved cell viability and reduced apoptosis.
Conclusions: Higher magnesium levels prevent in vitro vascular calcifi-
cation. Alterations in cell viability and apoptosis, inhibition of calcium
entry into the cells and increase in matrix-gla protein levels may be partly
involved in this effect. Beside the capacity of magnesium as serving as
a phosphate binding agent, these results indicate further beneficial effects
of this mineral in preventing vascular calcification in CKD patients with
elevated phosphorus levels. Clinical trials will have to be performed to
confirm these effects in humans and the clinical relevance of the results.
Disclosure: The study was possible thanks to a grant given by Fresenius
Medical Care Deutschland GmbH. Dr. Ercan Ok is a scientific advisor for
Fresenius Medical Care, Turkey.
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Sa449 CAROTID ARTERY INTIMA MEDIA THICKNESS,
INFLAMMATION AND OXIDATIVE STRESS IN PERITONEAL
DIALYSIS: IS THERE A RELATIONSHIP?

Hark Rim, Yeon Soon Jung, Ho Sik Shin. Department of Internal
Medicine, Kosin University College of Medicine, Busan, Korea

Introduction and Aims: Objective: Oxidative stress (OS) is accepted as
nonclassical cardiovascular risk factors in end-stage renal disease patients.
To clarify the role of OS and inflammation in the atherosclerotic process,
we investigated the associations of OS and inflammation are associated
with common carotid artery intima media thickness (CIMT) in peritoneal
dialysis (PD) patients and to explore the relationship of CIMT with levels
of inflammation and OS.
Methods: Twenty patients undergoing chronic maintenance PD, 20 patients
with decreased renal function (GFR 15-50 ml/min) and 20 healthy subjects
were studied. Levels of thiobarbituric acid reactive substances (TBARs)
were determined as markers of lipid peroxidation. Superoxide dismutase
(SOD) and glutathione peroxidase (GSH-Px) activities were measured as
antioxidants. CIMT was assessed by carotid artery ultrasonography.
Results: PD patients had significantly higher CIMT compared to predialytic
uremic patients (P =0.000). There was a significant positive correlation
between CIMT and age (r = 0.547, P =0.000), dialysis duration (r = 0.571,
P =0.000), BMI (r = 0.273, P = 0.041), hsCRP (r = 0.454, P =0.000)
and ferritin (r = 0.375, P = 0.004), while there was a significant negative
correlation between CIMT and Hct (r = −0.351, P = 0.000) and albumin
(r = −0.508, P =0.000). There was a linear regression analysis showed
that age, dialysis duration, diastolic BP and hs CRP were still significantly
and positively correlated with CIMT, while PTH level was significant and
negatively correlated with CIMT (P = 0.002). None of the markers of
oxidative stress was independently associated with CIMT.
Conclusions: CIMT as a marker of structural atherosclerosis is higher in
PD patients compared to predialytic uremic patients and control group.
These results suggests that age, dialysis duration, diastolic BP and hs CRP
can be used as positive determinants, and PTH as negative determinants
of atherosclerosis. While oxidative stress markers were of limited clinical
value as determinants of atherosclerosis assessed by CIMT in PD patients.

Sa450 SERUM OSTEOPROTEGERIN AS A PREDICTOR OF
PROGRESSION OF ATHEROSCLEROSIS AND CORONARY
CALCIFICATION IN HAEMODIALYSIS PATIENTS

Ilona Kurnatowska 1, Piotr Grzelak 2, Magdalena Kaczmarska 2,
Ludomir Stefanczyk 2, Michal Nowicki 1. 1Department of Nephrology,
Hypertension and Kidney Transplantation, Medical University, Lódz,
Poland; 2Department of Radiology and Diagnostic Imaging, Medical
University, Lódz, Poland

Introduction and Aims: Both atherosclerosis and vascular calcification
have been linked to cardiovascular events in dialysis patients. The aim of
this prospective, cohort study was to evaluate the natural history of coronary
artery calcification (CAC), and atherosclerosis assessed by carotid artery
intima media thickness (CCA-IMT) and thickness of atherosclerotic plaques
(APth) in HD patients during 30-month follow-up, and to relate the changes
of those parameters to serum osteoprotegerin (OPG), FGF-23 and classical
risk factors of cardiovascular disease.
Methods: Forty-seven Caucasian, non-smoking HD patients (31 M, mean
age 56.8±11.4 yrs, and 16 F mean age 56.0±7.5 yrs), on chronic dialysis
for at least 6 months, without history of major cardiovascular complications
were followed up for 30 months or until death. CCA-IMT and atherosclerotic
plaques were assessed with ultrasound and CAC score with multi-slice
computed tomography both at baseline and after 30 months of observation.
Serum mineral parameters, lipids, OPG and FGF-23 were also measured.
Results: At baseline 14 patients were free of CAC (score <30) and 33
patients (70%) presented CAC with a mean calcium score of 1037±1574.
Mean CCA-IMT was 0.94±0.2 and APth 1.57±0.6 mm. Both serum OPG
(11.4±2.3 vs 21.8±4.9 p<0.0001) and FGF-23 (217±128.5 vs 337.5±81.3
p<0.01) were significantly lower in CAC-free subjects. During the follow-
up all the parameters significantly increased (CAC score 1705±2680,
CCA-IMT 1.06±0.27 and APth 1.63±0.68, p<0.01 for all comparisons).
All patients without calcification at baseline remained calcification-free
at 30-month follow-up. In contrast a significant progression of CAC

was observed in all patients who presented CAC at baseline, the mean
difference (�CAC) was 668.0±1348. The �CAC positively correlated
with age (r=0.46, p<0.04), dialysis vintage (r=0.39, p<0.02), initial CCA-
IMT (r=0.68, p<0.0001), initial APth (r=0.30, p<0.03) and OPG (r=0.37,
p<0.03). Similarly, progression of CCA-IMT was found in all patients who
had baseline CCA-IMT ≥0.8 mm. The mean �CCA-IMT was 0.12±0.09
mm. The �CCA-IMT correlated with baseline and follow-up serum OPG
(r=0.39, p<0.05 and r=0.4, p<0.05, respectively), and with �CAC (r=0.70,
p<0.0001). In the 12 patients who died before the end of the observation
we found at baseline significantly greater CAC (2816±1825 vs 944.7±1448
p<0.001), CCA-IMT (1.12±0.14 vs 0.9±0.2 p<0.08), APth (1.49±0.6 vs
1.96±0.44 p<0.04) and OPG (15.8±6.0 vs 22.7±5.6, p<0.002) compared
to the patients who remained alive.
Conclusions: The plasma level of osteoprotegerin could serve as a surrogate
marker of progression of atherosclerosis and arterial calcification in patients
with ESRD. Therefore the serum OPG may be a candidate biomarker for
cardiovascular complication and poor outcome among dialysis patients.
Disclosure: The work was supported by the Medical University of Lódz,
grant No 502-11-465.
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Miroslaw Jedras 1, Anna Kohmann-Golc 1, Ewa Wojtaszek 1,
Monika Staszkow 1, Magdalena Dylewska 1, Pawel Zebrowski 1,
Olgierd Rowinski 2 , Joanna Matuszkiewicz-Rowinska 1. 1Department of
Nephrology, Dialysotherapy and Internal Diseases, Warsaw Medical
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Medical University, Warsaw, Poland

Introduction and Aims: The risk of cardiovascular death in patients with
end-stage renal disease (ESRD) is 10-20 times higher than in the general
population. Calcium-phosphate disorders present in these patients lead
to increased vascular calcification. Abdominal aortic calcification (AAC)
correlates significantly with coronary artery calcification, and is an important
predictive factor of cardiovascular morbidity and mortality.
The aim of this study was to analyze the usefulness of AAC for the
prediction of cardiovascular events such as myocardial infarction, cerebral
stroke and death in ESRD patients treated with dialysis.
Methods: The analysis was carried out in 90 patients (49 men and 41
women), aged 60,9±13,9 years. 61 patients were treated with hemodialysis
and 29 with peritoneal dialysis. The mean duration of renal disease was
13.5±12.3 years, and dialysotherapy – 4.5±5.4 years. 21 patients suffered a
myocardial infarction in the past, and coronary heart disease was diagnosed
in 33. AAC was evaluated with the Discovery A densitometer during
morphometric examination of the vertebral column. The cardiovascular risk
was estimated by means of the AAC-8 score. Presence of calcification in
the anterior and posterior aortic walls on the level of L1-L4 vertebra was
assessed. An AAC-8 score exceeding 2 was regarded indicative of increased
risk of cardiovascular events. The patients were followed up for 1.5 years,
and the occurrence of cardiovascular events was recorded.
Results: Twenty six patients (28.9%) had an AAC-8 score exceeding 2.
These patients were older (66.8±10.9 vs 58.5±14.3 years, p<0.01), they
had a higher prevalence of past myocardial infarction (12 vs 9; p<0.01), and
coronary heart disease (18 vs 15; p<0.001). There was no difference in the
serum concentrations of phosphate, calcium, i-PTH, HDL cholesterol and
triglycerides. During the 1.5 year follow-up 36 new cardiovascular events
occurred (5 cerebral strokes, 7 myocardial infarctions, and 24 deaths, among
them sudden deaths and deaths of unknown origin). Patients who died had
a higher AAC-8 score (3.33±2.82 vs 1.52±1.9; p<0.01). No correlation
between the AAC-8 score and the incidence of cerebral stroke or myocardial
infarction was found during the follow-up period.
Conclusions: The extent of abdominal aortic calcification in dialyzed
patients with end-stage renal disease, evaluated by means of morphometric
densitometry and the AAC-8 score, correlates positively with the risk of
death, and may be used to predict this risk.
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Sa452 TEMPORAL MEASUREMENT OF THE EFFECT OF
HAEMODILAYIS ON VENTICULAR REPOLARISATION

Darren Green 1, Chandrakumara Wijesekara 1, Velislav Batchvarov 2,
Philip Kalra 1. 1Department of Renal Medicine, Salford Royal Hospital,
Salford, United Kingdom; 2Division of Cardiac and Vascular Sciences, St.
George’s, University of London, London, United Kingdom

Introduction and Aims: Sudden cardiac death (SCD) occurs in up to 25%
of all dialysis patients. Epidemiological data suggests an increased risk in
the period during and immediately after a haemodialysis session. It is not
clear whether this is a direct effect of haemodialysis, or related to fluid
and electrolyte shift or underlying structural heart disease. T wave alternans
(TWA) is an ECG measure of ventricular repolarisation. Its presence is
a marker of potential for ventricular arrhythmia, and its value in risk
stratification for SCD in other patient groups is well recognised. There is
little data on TWA measurement in dialysis patients because the standard
spectral measurement of TWA requires exercise testing and only gives and
assessment of a single time point. The Modified Moving Average (MMA)
method of TWA analysis has recently been validated. It can be recorded
via ambulatory ECG, allowing for temporal assessment of TWA during and
after a haemodialysis session.
Methods: 48 hour, 12 lead Holter ECG recordings were taken on a cohort
of maintenance haemodialysis patients from the onset of a dialysis session.
TWA was examined in relation to maximum heart rate and during dialysis
as these were assumed to be the periods of maximum cardiovascular stress.
Patients were used as their own control group by comparing these periods
with the post-dialysis period, the equivalent time period on the non-dialysis
day and periods of normal heart rate. Pre-dialysis biochemistry was taken
and trans-thoracic echocardiography was performed on the non-dialysis day.
Results: 19 patients were analysed (age 61±14 years, time on dialysis
2.8±2 years). Adequate recordings were achieved in all patients. TWA
progressively increased during the course of dialysis (First hour dialysis
TWA = 10.1±4.5 μV vs. final hour TWA = 12.2 ± 3.7 μV, p=0.042)
but returned to baseline 2 hours post-dialysis (12.2±3.7 μV dropping
to 10.3±2.7 μV, p=0.038). In individual cases, the change in TWA did
not correlate with serum potassium, urea reduction ratio, ultra-filtrate, left
ventricular (LV) ejection fraction, LV mass index, or LV end diastolic
dimension. End-dialysis TWA was significantly greater than during an
equivalent time period the following day (12.2±3.7 μV vs. 10.5±3.5 μV
respectively, p=0.030). There were no other periods of significant change in
TWA and measurements were not dependent on heart rate.
Conclusions: This is the first documented temporal assessment of TWA
change in relation to dialysis. Haemodialysis may be directly arrhythmo-
genic as there is an increase in TWA independent of biochemical and
echocardiographic markers, and an increase in TWA during dialysis com-
pared to an equivalent period of normal daily activities. The MMA method
of analysis is well tolerated, non-invasive and is not dependent on stress
testing. It may therefore prove to be a useful bedside tool in risk stratification
for dialysis related sudden death.

Sa453 CLINICAL FEATURES OF ATRIAL FIBRILLATION IN
HEMODIALYSIS PATIENTS; A PROSPECTIVE FOLLOW-UP
STUDY

Hideki Fujii 1, Jong Il Kim 2, Kunihiko Yoshiya 3, Masafumi Fukagawa 1,4.
1Division of Nephrology and Kidney Center, Kobe University Graduate
School of Medicine, Kobe, Japan; 2Department of Internal Medicine,
Chibune Hospital, Osaka, Japan; 3Division of Nephrology, Hara Urology
Hospital, Kobe, Japan; 4Division of Nephrology and Metabolism, Tokai
University School of Medicine, Idehara, Japan

Introduction and Aims: Many reports have demonstrated that dialysis
patients have high cardiovascular morbidity and mortality. Among the
cardiovascular complications in dialysis patients, atrial fibrillation (AF) is
the most common arrhythmia. However, features and mortality of dialysis
patients with AF are not fully elucidated. The purpose of this study was to
clarify features and mortality of hemodialysis patients with AF.
Methods: The prevalence of AF in patients who had maintenance hemodial-
ysis therapy in our institutions was assessed. In addition, patients with AF
(AF group) and without AF (control group) were included in this study.
Patients in the control group were matched for age, sex, duration of dial-

ysis, smoking, hypertension, diabetes and past history of coronary artery
disease. In further analysis, patients with AF were divided into two groups
based on the type of AF (CAF group; chronic AF, PAF group; paroxys-
mal AF). We evaluated their clinical characteristics, laboratory data and
echocardiographic parameters, and followed up these patients for 48 months
prospectively.
Results: Among 328 study patients, 30 patients had AF (9.1%). Therefore,
the same number of control patients was included in this study. The degree
of increased body weight between dialysis sessions, the change of serum
potassium levels during the dialysis session and cardiac systolic functions
were comparable between the control and the AF group. Left atrial diameter
(LAD) (p<0.005) and cardiothoracic ratio (p<0.05) were significantly
greater in the AF group compare to the control group. Furthermore,
cardiovascular and all-cause mortality was significantly higher in the AF
group compared to the control group. Among the patients with AF, 13
patients had chronic AF and 17 patients had paroxysmal AF. Duration
of dialysis (p<0.05), presence of valvular disease (p<0.005), and LAD
(p<0.05) were significantly greater in the CAF group than in the PAF
group. In addition, both cardiovascular and all-cause mortality tended to be
higher in the CAF group.
Conclusions: Our findings demonstrated that the prevalence of AF was
9.1% in our hemodialysis patients and AF, especially chronic AF, was
associated with high mortality. Furthermore, we suggested that duration of
dialysis therapy and presence of valvular disease may be associated with
occurrence of AF in dialysis patients.

Sa454 PREVALENCE OF PULMONARY HYPERTENSION IN
HEMODIALYSIS PATIENTS AND EVALUATION OF
POSSIBLE ETIOLOGIC FACTORS

Fotini Miari 1, Alexandra Ouzouni 1, Elena Papadopoulou 1,
Sophia Mademtzoglou 1, Housein Housein 2, Maria Kalientzidou 1,
Fani Papoulidou 1 , Theodoros Pliakogiannis 1 , Kleonikos Kalaitzidis 1.
1Department of Nephrology, General Hospital of Kavala, Kavala, Greece;
2Department of Cardiology, General Hospital of Kavala, Kavala, Greece

Introduction and Aims: Pulmonary hypertension (PH) is a serious but
unrecognized complication of end-stage kidney disease. Many factors
have been implicated in its occurrence, like high cardiac output due to
arteriovenous (AVF) access, endothelial dysfunction with reduced NO
production and increased vascular tone and vascular calcification. The aim
of this study was to investigate the incidence of PH in patients on chronic
hemodialysis via AVF and the evaluation of possible etiologic factors.
Methods: We studied 70 patients, on HD via AVF for at least 12 months.
Twenty patients were excluded due to known cardiac, pulmonary or other
disease that could lead to secondary PH. The study was performed within
several hours after the completion of HD to avoid overestimation due
to volume overload. Pulmonary hypertension was defined as pulmonary
artery systolic pressure (PAP) > 35mmHg as determined by Doppler
echocardiography using the modified Bernoulli equation.
Results: From 50 patients (26 women and 24 men), PAP >35mmHg was
detected in 14 (28%) of them. In this group the greater percentage was
found in women (71,41%). In the same group cardiac valvular calcification

Table 1. Clinical and Laboratory Data in HDpts

PAP<35 mmHg PAP>35mmHg p

No patients 36 14
Age (years) 62.6±10.9 65.1±9.5
Duration of dialysis (months) 60.3±50.8 68.3±63.4
Weight (kgr) 70.3±15.6 67.2±13.1
Systolic Arterial Pressure (mmHg) 131.3±16.7 134.2±15
BSA 1.8±0.2 1.75±0.2
Total Cholesterol (mg/dl) 163.4±38.4 155.7±35.9
Triglycerides (mg/dl) 184.3±84.3 179.7±69
HDL 41±13.13 44.2±17.3
Albumin (g/dl) 3.71±0.3 3.65±0.4
Calcium (mg/dl) 8.92±0.57 9.51±0.91 0.0077
Phosphorus (mg/dl) 5.2±1.8 5.12±1.01
Hemoglobin (g/dl) 12±1.7 11.75±1.69
ALP (U/L) 87.37±30.73 117.14±41 0.0074
URR 65.4±9.3 66.9±10
iPTH (pg/ml) 198.4±153.6 225.27±201
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was found in 42,85% and vascular calcification in 78,57% whether in the
group without PH the percentages were 19,44% and 52,78% respectively.
No significant differences were found between both groups regarding age,
duration of dialysis, hemodialysis adequacy, systolic arterial pressure, serum
parathormone, left ventricular mass index, and other biological parameters
of the study. Statistically significant differences were found in alkaline
phosphatase (117,14±41 U/L versus 87,37±30,73 U/L, p=0,0074) and in
serum calcium (9,51± 0,91 mg/dl versus 8,92±0,57 mg/dl, p=0,0077)
between the two groups.
Conclusions: Our study indicates a very high incidence of PH in our
population of hemodialysis patients, related to markers of bone turnover
and more specific to alkaline phosphatase and serum calcium.

Sa455 VITAMIN-D-INDUCED CALCIFICATION IN UREMIC RATS:
EFFECT OF CINACALCET (CINA) AND
PARATHYROIDECTOMY (PTX)

Uwe Querfeld 1,3, Susanne Jung 1,3, Dominik Müller 1,3 ,
Stephanie Krämer 2,3, Harm Peters 2,3. 1Pediatric Nephrology, Charité,
Berlin, Germany; 2Nephrology, Charité, Berlin, Germany; 3Center for
Cardiovascular Research, Berlin, Germany

Introduction and Aims: Treatment with active vitamin-D preparations may
be beneficial in patients with CKD. The therapeutic window, however, is
small, and clinical and experimental data show that both calcitriol and PTH
are involved in the pathogenesis of vascular calcifications. We have studied
the question to what extent vascular calcifications induced by high-dose
calcitriol treatment can be prevented by parathyroidectomy (PTX) and
cinacalcet (CINA) in a rat model of uremia (5/6 nephrectomy).
Methods: 5 groups of animals were studied: sham-operated (CON), uremic
(U), uremic + calcitriol (U+vitD), uremic+calcitriol+PTX (U+vitD+PTX),
uremic+calcitriol+CINA (U+vitD+CINA).
Results: Vascular calcifications (%area of aortic wall) were not seen in
CON and U animals, present (>20%) in U+vitD animals, and reduced to
a similar degree (<10%) in both the U+vitD+PTX and the U+vitD+CINA
group. PTH was significantly lower in U+D rats compared to U rats, and
further suppressed to a similar degree in animals treated with PTX or
CINA. The serum calcium-phosphate product was elevated in all groups
receiving calcitriol, without a significant difference between groups. The
creatinine clearance was significantly decreased only in U+vitD animals
compared to uremic controls (U). Systolic blood pressure was elevated in
all experimental groups compared to controls (CON). Growth and weight
gain was not suppressed in the U+vitD+CINA group.
Conclusions: In uremic rats, CINA attenuates vitamin D-induced calcifi-
cation; it has no suppressive effect on growth after 3 months of treatment.
Neither CINA nor PTX can completely prevent vitamin-D induced calcifica-
tion. Calcification occurs by direct vascular effects of calcitriol, independent
of serum calcium and serum phosphorus concentrations.

Sa456 OCCURRENCE OF CALCIFICATION IN ABDOMINAL
AORTA AND IN CORONARY ARTERIES IN HEMODIALYSIS
PATIENTS WITH END–STAGE KIDNEY DISEASE

Jerzy Chudek 1,2 , Przemyslaw Pencak 3, Joanna Witkowicz 1 ,
Beata Czerwienska 1, Marcin Adamczak 1, Andrzej Wiecek 1. 1Department
of Nephrology, Endocrinology and Metabolic Diseases, Medical University
of Silesia, Katowice, Poland; 2Department of Pathophysiology, Medical
University of Silesia, Katowice, Poland; 3Division of Radiology, University
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Introduction and Aims: Accelerated atherosclerosis and massive vascular
calcifications are now the leading cause of morbidity and mortality in
patients with advanced stages of chronic kidney disease. The aim of
this cross-sectional study was to compare occurrence of calcifications
in abdominal aorta and coronary arteries in hemodialysis patients with
end-satge kidney disease applying multislice computer tomography.
Methods: Seventy five patients (37 M, 38 F; aged 56, range 23-83 years)
hemodialysed three times a week for 2-228 months (mean 36±46) were
enrolled into this study. In all patients coronary calcium score (CCS)
and calcium score of abdominal aorta (AoCS) using multislice computer
tomography were performed. Data are presented as means and 95% CI.

Results: Calcifications of coronary arteries were detected in 57 out of 75
patients (76%). CCS over 400 was found in 35 patients (46,7%). Mean
CCS was 1014 (640-1388). Calcifications of abdominal aorta were found
in 61 patients (81.3%). The mean AoCS was 2704 (1906-3502). There
was a strong correlation between CCS and AoCS (R=0.721, p<0.001) and
between CCs or AoCS and time of dialysis therapy (R=0.256, p=0.03 and
R=0.281, p=0.02, respectively). In all patients with detectable calcification
of coronary arteries calcifications in abdominal aorta were also detected.
There was a small group of patients (n=4; 5.3%) with calcifications in
abdominal aorta but without calcifications in coronary arteries.
Conclusions: In hemodialysis patients calcifications in abdominal aorta
occurs more frequently than in coronary arteries suggesting the occurrence
of differences in their pathogenesis.
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Introduction and Aims: Plasma brain natriuretic peptide (BNP) increase
in patients with heart failure and other cardiovascular diseases (CV) and are
strong prognostic markers in patients with end stage renal disease (ESRD)
in Hemodialysis (HD). We aimed at (i) identifying the factors that affect
levels of BNP, (ii) determining the prognostic impact of BNP.
Methods: Methods: 88 patients aged 66±3 years, male-female ratio of
1.5:1 – undergoing HD thrice weekly for at least 6 months were studied. All
patients underwent physical examination, electrocardiogram, echocargiog-
raphy and complete laboratory investigations. Serum BNP was measured
before and after HD.
Results: Serum BNP levels were elevated (pre-HD 4294 pg/ml, post-
HD 4011 pg/ml, however the difference was not statistically significant
P=0.3).There was a strong inverse correlation between BPN and left
ventricular ejection fraction (LVEF) (R=-0.8289, P=0.006) and S albumin
(r=-0.766, P -0.016). Patient with LVH had significantly higher median
serum BNP level than patients not having been diagnosed with LVH
(3561±1143 Vs 1227±477, P=0.001). There was no significant correlations
between BNP and age, Sex, estimated dry weight, UF, serum calcium,
phosphorus, uric acid, parathyroid hormone, mean arterial blood pressure
and blood lipids, P.0.05).
Conclusions: Our finding demonstrate that Cv disease in term of LVH
and reduced LVEF in addition to hypoalbuminemia determine plasma BNP
level. Plasma concentration of BNP is a good indicator of LV diastolic
dysfunction in patients undergoing chronic hemodialysis.
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Introduction and Aims: Previous studies have suggested that serum levels
of fetuin-A, a calcification inhibitor, predict mortality in patients with
end-stage renal disease. This study investigated the relationship between
fetuin-A and vascular calcification or outcome in patients receiving dialysis.
Methods: Between April 2003 and October 2005, 58 patients on main-
tenance hemodialysis underwent multirow spiral computed tomography to
determine baseline coronary artery calcification (CAC) score. Serum fetuin-
A levels were measured repeatedly over time. Patients were followed until
December 2008 and cardiovascular events and death from any cause were
recorded.
Results: Time-averaged fetuin-A levels were inversely correlated with age
and baseline CAC score. After partial correlation analysis controlling for
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age, the association between fetuin-A and CAC became insignificant. During
the study period, 27 of 58 patients died and 26 experienced at least one
cardiovascular event. Low fetuin-A levels were associated with a significant
increase in all-cause mortality and the occurrence of a cardiovascular
event. The association of fetuin-A levels with mortality and the occurrence
of a cardiovascular event remained significant even when adjusting for
confounding factors, including age and CAC score.

Cox regression analyses demonstrating the association of serum fetuin-A concentration
with death from any cause and the first occurrence of a cardiovascular event (n = 58)

All-cause mortality Cardiovascular event

Model 0 0.27 (0.14-0.52) 0.43 (0.25-0.76)
Model 1 0.31 (0.15-0.61) 0.50 (0.28-0.90)
Model 2 0.31 (0.16-0.61) 0.53 (0.29-0.95)
Model 3 0.34 (0.17-0.67) 0.57 (0.31-1.07)

Model 0, unadjusted; Model 1, age- and gender-adjusted; Model 2, model 1 + log (CAC
score + 1)-adjusted; Model 3, model 2 + diabetes-, history of cardiovascular disease-,
smoking-, body mass index-, albumin-, and log CRP-adjusted; Data are hazard ratios
with 95% CIs per one SD (4.3 mg/dL) increment in fetuin-A level.

Conclusions: Time-averaged fetuin-A levels were associated with survival
and cardiovascular outcome, independently of vascular calcification.
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Introduction and Aims: Mortality in patients with Chronic Kidney Disease
(CKD) is high and predominantly cardiovascular. The nature of the vascular
pathology namely intimal changes, medial calcification and their relation-
ships with arterial stiffness in adult CKD are unknown. This study aimed to
investigate the degree of intimal hyperplasia, wall calcification, pulse wave
velocity changes and their associations in adult patients with CKD.
Methods: Full thickness muscular artery specimens were procured from 9
predialysis CKD and 8 haemodialysis (HD) patients, whilst undergoing a
primary arteriovenous fistula formation. Renal or radial/internal mammary
arteries were obtained from controls undergoing a donor nephrectomy or a
coronary revascularization, respectively.
Maximum intima-media (IM) ratios were calculated using Image J software.
α-smooth muscle actin (SMA) expression was assessed using a standard
streptavidin biotin immunohistochemical technique. Direct quantification
of calcium load within the blood vessels was performed using cresolph-
talein complexone chemistry (Sigma). The calcium load was normalized
for the protein content of the arterial wall (Bio-Rad, CA). Pulse wave
velocity (PWV) was measured in all patients using a standardized protocol
(SphygmoCor; AtCor Medical Inc, USA).
Results: CKD patients were similar in age compared to controls
(57±16vs.54±14 yrs,p=0.6), had similar SBP (130±31vs.138±11,p=0.398)
but higher total cholesterol (4.6±0.8vs.3.5±0.3,p=0.012). CKD patients
showed a significant increase in calcification compared to controls
(34.68±26.86 vs.10.95±9.18 mcg/mcg,p=0.003).

Calcification scores correlated directly with pulse wave velocity (PWV)
(r=0.64,p=0.018). On multivariate linear regression analyses, vessel calcium
load was an independent determinant of PWV (β=0.67,95% CI 0.02-
0.06,p=0.001) adjusted for age, cholesterol and hypertension (BP>130/80
mmHg).
CKD patients had neointimal hyperplasia with an increase in mean IM ratio
compared to controls (0.12±0.12 vs. 0.01±0.04,p<0.05). Cells within the
neointima were SMA positive smooth muscle cells or myofibroblasts.

Conclusions: The study demonstrated that calcium load (by direct measure-
ment) in arteries of CKD is very high and correlates with central arterial
stiffness. It also demonstrates neointimal hyperplasia with a possible role of
migratory smooth muscle cells.
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Introduction and Aims: Chronic kidney disease (CKD) is associated with
accelerated atherosclerosis and an inadequate inflammatory response which
may account for the high morbidity and mortality observed in this population.
In vitro and preclinical evidence suggests that the tumour necrosis factor-
related apoptosis inducing ligand (TRAIL) might be involved in both the
atherosclerosis pathway and modulation of the inflammatory response. The
aim of the present study was thus to (i) determine serum levels of soluble
TRAIL (sTRAIL) in a cohort of CKD patients, (ii) assess the relationship
between sTRAIL and other inflammatory biomarkers (C-reactive protein
and albumin) and (iii) evaluate the association between serum sTRAIL
levels and the mortality risk.
Methods: 130 patients (mean ± SD age: 67±12; 62% males; 8% at CKD
stage 2, 26% at stage 3, 27 at stage 4, 8% at stage 5 and 31% at stage 5D)
were assayed for sTRAIL and selected biochemical parameters and then
prospectively monitored for mortality.
Results: CKD stage 5D patients had significantly lower serum sTRAIL
levels (median: 46 pg/mL) than patients at CKD stages 2 and 3 (median:
62 pg/mL) or stages 4 and 5 (median: 71 pg/mL). There was no correlation
between serum sTRAIL and the estimated GFR (r2=0.017, p=0.22) in pre-
dialysis patients. In a multivariate regression analysis, the body mass index
(β=1.48, p=0.001) and the serum C-reactive protein (CRP) level (β=-8.841,
p<0.0001) were independently associated with serum sTRAIL. During
follow-up (mean: 772±286 days), 36 patients died (19 from cardiovascular
events, 8 from infectious events and 9 from other causes). The lowest
sTRAIL levels (1st tertile) were associated with the worst all-cause survival
(p=0.010). Cox regression analyses (with non-cumulative models including
age, albumin and CRP as covariates) confirmed low serum sTRAIL (1st

tertile) as an independent predictor of all-cause mortality.
Conclusions: Circulating sTRAIL is a negative marker for inflammation
and is inversely associated with the mortality risk in CKD patients.
Further studies are needed to better understand the role of sTRAIL as
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an inflammatory marker and to confirm its protective role in the CKD
population.
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Introduction and Aims: Endothelial dysfunction (ED) in chronic hemodial-
ysis (CHD) patients is associated with increased cardiovascular morbidity
and mortality. In this group of patients, increased inflammation (CRP, IL-6,
TNF alfa), high serum asymmetric dimethylarginine (ADMA) levels and ex-
haustion of endothelial progenitor cells (EPC) which are considered to have
a pivotal role in maintaining the integrity of the endothelium are thought to
be responsible for the ED. We aimed to investigate the relationship of EPC
number, inflammation and the ED in CHD patients.
Methods: Sixty-seven CHD patients (30 male, 37 female, mean age: 58±15)
and 22 healthy controls were included. Peripheral mononuclear cells were
cultivated in the fibronectin-covered culture dishes containing medium
with various endothelial growth factors. EPCs were counted in high-power
fields (HPF) with an inverted fluorescence microscope. Dual-staining cells
positive for both DiI-acetylated-LDL and FITC-ulex-lectin were identified
as EPCs. Also EPC markers were studied by flow cytometry using CD34,
CD133, vascular endothelial growth factor receptor 2 (VEGFR-2) antibodies.
Serum levels of inflammatory markers (IL-6, TNF-alfa, intercellular cell
adhesion molecule (ICAM)) and asymmetric dimethylarginine (ADMA)
were measured. Endothelial function was investigated by measuring flow-
mediated dilatation (FMD) of the brachial artery. Carotis intima-media
thickness (CIMT) and ratio (CIMR) were also examined.
Results: Mean EPC number was significantly decreased in HD patients as
compared to control (63.7±8.9/HPF vs 101.5±19.6/HPF, p<0.001). EPC
number was significantly inversely correlated with serum TNF-alfa and
phosphorus levels (p<0.000, r: -0.444; p=0.019, r:-0.286) in HD patients.

There was also an inverse correlation between VEGFR-2+/CD34+cell
count and serum IL-6 levels (p=0.006, r:-0.364). No relationship was
found between EPC count and FMD. However, ADMA and CD133+ cell
count was inversely correlated (p=0.015, r: -0.320). There was a positive
correlation between serum IL-6 levels with CIMT (p=0.009, r: 0.362) and
serum ICAM with CIMR (p=0.010, r: 0.356).
Conclusions: EPC number was decreased in uremia and was associated with
inflammation, but not with ED. Increased inflammation was also related to
other markers of atherosclerosis (CIMT and CIMR).
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Introduction and Aims: A surprisingly high prevalence of pulmonary
hypertension (PHT) has been described among long-term hemodialysis
patients. The cause of PHT in these patients is still not clear: arteriovenous
fistula, high parathyroid hormone levels, high cardiac output, pulmonary
artery calcification, eritropoietin use, cuprophan–induced pulmonary hyper-
tension have all been proposed as an explanation of this finding.
The aim of study was to evaluate the possibility that PHT could be triggered
or aggravated by acute or chronic hyperidratation, so often present in
hemodialysis patients.
Methods: The prevalence of PHT was prospectively determined by Doppler
echocardiography, using the modified Bernoulli equation, in 160 patients on
regular hemodialysis and in 25 patients receiving peritoneal dialysis (PD).
Results: PHT (Systolic Pulmonary Arterial Pressure >35 mmHg) was
found in 41 out of 160 (25,6%) hemodialysis patients (22 females and 19
males; 26 patients with a patent AVF, 15 with a deep venous access) and
in none among those in peritoneal treatment. In 8 patients clinical marks
of congestive state were evident where the others were free of symptoms
(no pitting edema, no pulmonary stasis, no exertional dispnea or otherwise
unexplained raise in blood pressure).
The patients affected by PHT underwent an intensive ultrafiltration treat-
ment, even those in which volume overload was not apparent: a significant
decrease in dry weight (from 68,2±8,6 to 62,7±6,8 kg, p<0,0001) was
achieved in all the patients and it was followed by dramatic changes in
systolic pulmonary artery pressure (from 62,6±11,5 to 25,9±7,5 mmHg
p< 0,0001), cardiac output (from 7,1±0,6 to 5,7±0,4 L/min; p < 0,0001)
and heart rate (from 93,5±15,3 to 75,3±8,5 b/min p< 0,0006). Systolic
and diastolic blood pressure both decreased (from 157±32,4 to 122,7±25,6
mmHg p<0,0001 and from 90,6±18,7 to 75,4±8,3 mmHg; p<0,0001,
respectively).
Conclusions: Mortality and morbidity from PHT exceed those expected
from the underlying condition. In patients affected by cardiac shunts a
postponed correction of the abnormal communication leads to irreversible
pulmonary hypertension and exponentially increases the risk of death
associated with this condition. We do not know if a chronic volume
overload in hemodialysis patients can have the same clinical consequences
but an early intervention to recognize and to reduce pulmonary pressure
may prevent heart failure.
Clinical marks of dry weight may be ineffective in detecting pulmonary
hypertension in hemodialysis patients and when this condition has been
diagnosed a trial towards a lower dry weight may lead to the normalization
of pulmonary pressures.
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Introduction and Aims: Fluid overload remains one of the major causes
of cardiovascular complications in HD patients. It has recently been shown
by Wizemann (NDT 2009) that fluid overload (FO) of more than 2.5 L
or 15% (FO/extracellular water (ECW)) is linked to a twofold increased
mortality risk in the multivariate Cox analysis. Fluid overload remains often
undetected in HD (and also PD) patients for various reasons. The clinical
status of the patients can be improved significantly if the fluid status is
assessed objectively and frequently and corrective actions are taken on the
basis of the normohydration target (Machek, NDT 2009). The aim of this
data analysis was to assess the prevalence of fluid overload in chronic
European HD patients.
Methods: We combined data of n=2125 patients originating from 34
European HD centres. In most centres all patients (eligible according to
the inclusion criteria) being treated in the respective centre were measured.
In some centres the patients were picked randomly. All patients were
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measured with the BCM-Body Composition Monitor (Fresenius Medical
Care – whole body bioimpedance spectroscopy) before the HD session after
a short dialysis interval for the first time.
Results:

Average and standard deviation

Weight [kg] Age [years] TBW [L] ECW [L] FOpre [L] FOpost [L] TAFO [L]

75.0±16.4 64.3±14.3 35.5±7.6 17.4±3.7 1.7±1.8 -0.3±1.9 0.8±1.7

TBW = total body water, ECW = extracellular water, FOpre = predialysis fluid overload,
FOpost = post dialysis fluid overload, TAFO = weekly time averaged fluid overload.

28.3% of patients presented a fluid overload exceeding 2.5 L pre dialysis
which is regarded as severe fluid overload.
16.7% of patients presented a fluid overload after the HD session <-2L,
this dehydration is linked to an increased incidence of intradialytic adverse
events.
47.7% of patients presented a weekly time averaged fluid overload outside
the physiologic range.

Conclusions: Optimisation of the fluid status will be beneficial to 45%
of European HD patients. 28.3% of patients are exposed to an increased
mortality risk caused by excessive fluid overload, while 16.7% are prone to
suffer from intradialytic adverse events due to dehydration.
Disclosure: Wabel, Moissl, Chamney, Jirka are employees of Fresenius
Medical Care
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Introduction and Aims: Atrial fibrillation (AF), the commonest sustained
arrthythmia in clinical practice, is associated with increased mortality and
cardiovascular morbidity both in non-uremic and (recently) in dialysis
patients. Aim: To study (1) the prevalence of the different types of AF in
incident chronic hemodialysis patients and (2) the patterns of therapeutic
management especially in high risk (for thromboembolism) patients
Methods: Prospective, multicenter (8 dialysis units, 50% hospital based)
observation study of 565 hemodialysis patients (64.2% men). Demographic
characteristics, cause of renal disease, cardiovascular risk factors, medication
use, 12-lead ECG (interdialytic day) and cardiac echo data were collected.
The CHADS2 score (Congestive heart failure, Hypertension, Age≥75,
Diabetes, Previous Stroke/TIA), was estimated and clinical practices in high
risk (CHADS2 score≥3) patients were evaluated.
Results: Patients’ mean age was 65.6±13.9 years and they were on a
regular hemodialysis program for a mean period of 70.9±32.1 months. The
prevalence of AF was 23.5% but for patients ≥75 years increased to 45.1%;
8.3% of patients had permanent, 1.8% persistent, 12.7% paroxysmal AF,
while the prevalence of paroxysmal atrial flutter and sick sinus syndrome
were 1.2 and 2% respectively. In logistic regression analysis left atrial
and aortic root diameter, history of previous stroke/TIA, heart failure, the
presence of valvular calcifications, diuretic and β-blocker use and EDDLV
were independently associated to the presence of AF.
Only 27.6% of patients with AF and CHADS2 score≥3 were receiving
anticoagulants while the percentages of high risk patients (receiving anti-
coagulation) with permanent, persistent and paroxysmal AF were 46,5%
(20/43), 0% (0/9) and 18.8% (12/64) respectively. Patients on antiplatelet
agents for AF represented 25.5% for aspirin and 37.3% for clopidogrel.
Rate and rhythm control medications included β-blockers (62,7%), calcium
channel blockers (35,3%) digoxin (21%) and amiodarone (17.8%). Medi-
cations aiming at cardiac remodelling included ACEIs (17.6%), ATR1Bs,
(9.8%), aldosterone receptor blockers (0.8%) and statins (29.4%).
Conclusions: Atrial fibrillation (mainly paroxysmal) is a frequent arrhyth-
mia in hemodialysis patients. Apart from well known risk factors, valvular
calcifications merit special attention in this patient population. Less than
1/3 of high risk AF patients receive anticoagulants, possibly reflecting the
absence of definite guidelines for the management of AF in hemodialysis
patients.
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Introduction and Aims: Chlamydia Pneumoniae (CP) is the most studied
infectious agent involved in promoting atherosclerosis. In patients under-
going hemodialysis (HD) it has been demonstrated that CP seropositivity
is associated to a higher risk of cardiovascular disease (CVD). CP could
have both a direct effect on infected vessel wall and an indirect effect,
by induction of cytokines and adhesion molecules, such as IL-1, VCAM1
and IL-6. It has also been suggested that CP products, such as Chlamydial
Heat Shock Protein 60 (cHSP60), stimulate inflammation by inducing an
autoimmune response against human HSP60 (hHSP60), through molecu-
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lar mimicry (chlamydial and human HSP60 share 85% homology). So,
HSP60 has become of interest as a potential autoantigen during chronic
inflammation. However, no data regarding the relationship between hHSP60
auto-antibodies and CP infection in HD patients are available. Therefore,
we performed this longitudinal study in order to evaluate, in a group of HD
patients, if CP infection and CP-related cardiovascular events are correlated
to human HSP60 auto-antibodies.
Methods: 33 patients (age 67,8±13,7 yrs, m/f: 22/11) on chronic HD
(>3 months) were enrolled. Global absolute Cardiovascular Risk (GCR)
was assessed using the risk charts of the italian CUORE Project. The
factors considered were: age, gender, smoking habit, diabetes, systolic
blood pressure and serum cholesterol.
The incidence of cardiovascular events, during a 24-month follow-up, was
recorded. 15 healthy sex-age matched subjects (63.6±7.2 years, m/f: 9/6)
were the controls. CP infection was diagnosed by the presence of anti-CP
IgA and/or IgG (ELISA test). Anti-hHSP60 antibodies were tested by
specific ELISA (Stressgene), which detects anti-hHSP60 IgG, IgA and IgM.
Results: 17/33 patients (51%) resulted seropositive for CP (IgA and/or
IgG). GCR was not different between CP+ and CP- (3.0±1.3 vs 2.4±1.4,
respectively). During the follow-up, 11 cardiovascular events occurred and
the incidence of CVD was significantly higher in CP+ (9 events/17 CP+
vs 2 events/16 CP-, Fisher’s test: p<0.05). Cox analysis demonstrated that
the incidence of CVD was independently correlated to seropositivity to CP
(Hazard ratio 4.62, p=0.01; IC 95% = 1.42- 14.9). Anti-hHSP60 were present
in all analyzed subjects; there were no significant differences in antibody
levels between patients and controls (41.84±34.78 vs 38.47±11.34 μg/mL).
Furthermore, anti-hHSP60 serum levels were not different between CP+ and
CP- HD patients (37.3±35.7 vs 46.1±34.3 μg/mL). Finally, anti-hHSP60
did not correlate to GCR and incidence of cardiovascular events.
Conclusions: Our data suggest that CP infection is not associated to
host immune response against human HSP60. While CP seropositivity,
as previously reported, seems to be associated to a higher incidence of
CVD, even after adjustment for traditional risk factors, it is unlike that
anti-hHSP60 immune response could play a role in the pathogenesis of CP
infection and CP-related cardiovascular risk in HD patients.
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Introduction and Aims: Fibroblast growth factor 23 (FGF-23) is a
phosphorus-regulating substance. FGF-23 has been suggested to play a
role in vascular calcification in chronic kidney disease. Common carotid
artery intima-media thickness (CCA-IMT) assessment and CCA plaque
identification using ultrasound are well-recognized tools for identification
and monitoring of atherosclerosis. As data on the association between
FGF23 and atherosclerosis is limited in patients with chronic kidney dis-
ease, the aim of this study was to test if elevated FGF-23 levels might be
associated with carotid artery atherosclerosis in maintenance haemodialysis
patients.
Methods: In this cross-sectional study, plasma FGF-23 concentrations were
measured using a C-terminal human enzyme-linked immunosorbent assay
kit. CCA-IMT was measured and CCA plaques with degree of stenosis were
identified by B-Mode Doppler ultrasound according to NASCET (North
American Symptomatic Carotid Endarterectomy Trial) range.
Results: The study population consisted of 128 maintenance haemodial-
ysis patients (65 women and 63 men, mean age: 55.5±13 years, mean
haemodialysis vintage: 52±10 months, all patients are on haemodialysis
thrice a week).The mean CCA-IMT were higher with increasing tertiles
of serum FGF-23 levels (0.66±0.14 vs 0.75±0.05 vs 0.86±0.20 mm,
p<0.0001). Serum FGF-23 levels were higher in patients with plaques
in CCA than patients free of plaques (1239±378 vs 620±334 RU/ml,
p<0.0001). Carotid artery stenosis increased with increasing serum FGF-23

tertiles (10±3‰ vs 22±4‰ vs 30±4‰, p=0.001). Significant correlations
were recorded between serum FGF-23 levels and CCA-IMT (r=0,497,
p=0.0001) and carotid stenosis (r=0.395 p<0.0001). In multiple regression
analysis, a high log FGF-23 concentrations were significant independent
risk factors of increased CCA-IMT in addition to a high serum phosphate
level, low serum albumin level, smoking and higher systolic blood pressure.
Conclusions: Serum FGF-23 concentration is independently associated witk
CCA-IMT, presence of CCA plaque(s) and degree of carotid stenosis in
maintenance haemodialysis patients. Further prospective studies are needed
to clarify whether increased serum FGF-23 level is a marker or a potential
mechanism for peripheral arterial atherosclerosis in patients with end stage
renal disease.

Sa467 COPEPTIN AND THE CARDIO RENAL ANEMIA
SYNDROME IN HEMODIALYSIS PATIENTS

Jolanta Malyszko 1, Jacek Malyszko 1, Nomy Iaina-Levy 2,
Ewa Koc-Zorawska 1, Piotr Kozminski 3, Michal Mysliwiec 1. 1Nephrology,
Medical University, Bialystok, Poland; 2Nephrology, Tel Hashomer
Hospital, Tel Aviv, Israel; 3Dialysis Unit, Regional Hospital, Dzialdowo,
Poland

Introduction and Aims: Copeptin is cosynthesized with vasopressin, also
known as antidiuretic hormone with similar plasma levels to vasopressin.
In the past 2 years copeptin has been studied as a diagnostic and prognostic
marker in infections and other different diseases. In patients with destabilized
heart failure, copeptin was an accurate prognostic marker for mortality.
Cardiovascular disease is a major contributor to the mortality and morbidity
in patients with chronic renal failure, resulting in approximately 50% of all
deaths and about 30% of hospitalizations.Congestive heart failure (CHF) is
present in more than one-third of incident hemodialysis patients.
The aim of the present work was to study the relationship between
the severity of cardio-renal-anemia (CRA) syndrome and copeptin in
hemodialyzed patients.
Methods: Material and methods. 200 hemodialysis patients (at least 18
years of age) from 2 dialysis units participated in the study at least 3 month
from the hemodialysis initiation (mean age 61 years, mean time on HD
46 months, range 3-241 months). Definition of the severity of the CRA in
dialysis patients: Cardiac arm: NYHA class I-IV = 1- 4 points. Renal arm:
non diabetic patients age < 65 = 1 point, non diabetic patients age > 65= 2
points, diabetic patients age< 65= 3 points, diabetic patients age > 65 = 4
points. Anemia arm: Hb 11-13 g% (male) 12-11 g% (female) = 1 point, Hb
10-11 g% = 2 points, Hb 9-10 g% = 3 points, Hb < 9g% = 4 points. The
severity score = cardiac + renal + anemia arms score divided by 3 (maximal
4 points). Copeptin, hsCPR and IL-6 were measured using a commercially
available kits.
Results: Mean and median CRA severity score was 1.66. Twenty three
per cent of the HD patients were diabetic. Copeptin correlated with age,
residual renal function, HD dose, heparin dose, Kt/V, pH, TSAT, ferritin,
presence of CAD, hsCRP, IL-6, NYHA and CRA severity score. In multiple
regression analysis CRA severity score was the only predictor explaining
62% of copeptin variations. F=2.48, p<0.01 and SE of estimate was 0.28.
Beta value for Kt/V was -0.31 with p=0.05 and for IL-6 was 0.30 with
p=0.051.
Conclusions: Copeptin in HD population is independently associated with
the severity of the cardio-renal anemia syndrome, with dialysis adequacy
and chronic inflammation. It may predict outcome in HD population.

Sa468 PLASMA PENTRAXIN 3 IS A BETTER MARKER OF
PERIPHERAL ARTERIAL DISEASE IN HEMODIALYSIS
PATIENTS THAN IS C-REACTIVE PROTEIN

Yijun Zhou, Zhaohui Ni, Jiwei Zhang, Weiming Zhang, Leyi Gu,
Qingwei Wu, Guijuan Shen, Yongmei Wang, Jiaqi Qian. Renal Division,
Renji Hospital, Shanghai Jiaotong University School of Medicine,
Shanghai, China; Vascular Surgery Division, Renji Hospital, Shanghai
Jiaotong University School of Medicine, Shanghai, China

Introduction and Aims: Circulating cytokines predict cardiovascular mor-
bidity and mortality in dialysis patients. Pentraxin 3 (PTX3) is a novel
inflammatory cytokine produced in atherosclerotic plaques and correlated
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with cardiovascular disease (CVD) in kidney disease. We hypothesized that
this more specific marker would be a better predictor of peripheral artery
disease (PAD) than C-reactive protein (CRP) in dialysis patients.
Methods: We recruited prevalent patients on hemodialysis (HD) therapy
for more than three months as well as healthy volunteers matched for age
and gender. Ankle-brachial index (ABI) was measured (ABI<0.9 defined as
PAD) and patients grouped according to the PAD or non-PAD. We recorded
clinical variables and performed blood biochemical analysis, including
PTX3 (commercial ELISA, R&D System, USA).
Results: A total of 116 HD patients (62 males; aged 56.44±14.08 years
old) were enrolled along with 30 controls. Out of these, 21 (18%) patients
and no controls had PAD. Plasma PTX3 was significantly higher in PAD in
non-PAD patients (5.55±2.63 vs 2.32±1.29 ng/ml; P<0.001).

In univariate analysis ABI was significantly correlated with age, blood
glucose and triglycerides, as well as plasma PTX3 (r=-0.548, P<0.001) and,
high-sensitivity (hs)CRP (r=-0.495, P<0.001). Using ROC curve analysis
for PAD, PTX3 (cut-off value 4.06 ng/ml, AUC 0.901, sensitivity 81%,
specificity 92%, P<0.0001)obtained a significantly better positive predictive
value than hsCRP (cut-off value 3.33ng/ml, AUC 0.640, sensitivity 57.1%,
specificity 56.8%, P<0.05).

Finally, in logistic regression analysis, PTX3 (OR=9.755, P=0.001) was an
independent predictor of PAD event after adjustment for confounders such
as smoking history, hyperglycemia, hsCRP and hypertriglyceridemia.
Conclusions: We demonstrate that PTX3 appears to be a better marker than
hsCRP of PAD, and independent of other risk factors such as diabetes and
smoking.

Sa469 RELATIONSHIP BETWEEN CORONARY ARTERY
CALCIFICATION AND MORTALITY IN HEMODIALYSIS
PATIENTS

Aytac Karadag 1, Halil Yazici 1, Abdullah Ozkok 1, Taner Sakaci 2,
Abdulkadir Unsal 2, Vakur Akkaya 1, Alaattin Yildiz 1 . 1Internal Medicine-
Nephrology, Istanbul School of Medicine, Istanbul, Turkey; 2Nephrology,
Sisli Etfal Training Hospital, Istanbul, Turkey

Introduction and Aims: Cardiovascular diseases (CVD) are the most

important causes of mortality in patients with hemodialysis patients (HDp)
and they are responsible for 50% of mortality. Almost half of the patients
die because of atheosclerotic cardiac disease. For this reason many studies
are carried on in order to show determinants of the cardiovascular mortality
in this patient group. Coronary artery calcification score (CACS) determined
with EBCT is an important indicator of severity of coronary artery disease
in this patient group. Objective of our study is to evaluate the relationship
between the mortality and CACS in HDp.
Methods: In this study, 227 HDp (108 males, 119 females, mean age: 48±15
years), who have been dialysis 3 time a week, were included. According to
their CACS values, patients were subdivided into three groups (CACS ≤10:
Group1, 10<CACS<250: Group2, CACS ≥250: Group3). Demographic
features, some biochemical parameters such as serum albumin, cholesterol,
hs-CRP levels, hemoglobin, Ca, P, and iPTH) were examined.
Results: The mean follow-up time was 5 years. 40 of the patients were died.
Ninety of the227 patients (39.6%) had no coronary calcification. Kaplan
Meier analysis showed that patients with CACS>250 had significantly
lower survival rate (see Figure, log rank: 0.03).

Cox regression analysis revealed that hemoglobin (p=0.029) and CACS
(p=0.011) were independent predictor of death.
Conclusions: Coronary calcification and anaemia were associated with
mortality in HD patients. Intervention lowering calcification might lower
mortality in this high risk group of patients.

Sa470 VALUE OF SEGMENTAL LONGITUDINAL STRAIN OF LEFT
VENTRICLE IN DIAGNOSIS OF CORONARY ARTERY
DISEASE IN PATIENTS UNDERGOING MAINTENANCE
HAEMODIALYSIS

Chi-Ting Su 1, Yen-Wen Liu 2, Saprina P.H. Wang 4, Chun-Shin Yang 3,
Jyh-Hong Chen 5, Wei-Chuan Tsai 5. 1Division of Nephrology, Department
of Internal Medicine, National Taiwan University Hospital, Yun-Lin
Branch, Douliou, Taiwan; 2Department of Internal Medicine, National
Cheng Kung University Hospital, Tainan, Taiwan; 3Division of Nephrology,
Department of Internal Medicine, Catholic Fu-An Hospital, Douliou,
Taiwan; 4Graduate Institute of Biomedical Engineering, National Cheng
Kung University, Tainan, Taiwan; 5Division of Cardiology, Department of
Internal Medicine, National Cheng Kung University Hospital, Tainan,
Taiwan

Introduction and Aims: Coronary artery disease (CAD) is the leading
cause of mortality and morbidity in patients undergoing maintenance
haemodialysis (HD). Satisfied diagnostic screening tools for detecting
CAD in haemodialysis patients are not well established. We compared the
diagnostic value of left ventricular (LV) strain analysis and biomarkers to
develop efficient diagnostic tools that can identify CAD more easily and
earlier in haemodialysis patients.
Methods: We enrolled 102 consecutive ESRD patients (mean age 67
years) undergoing maintenance haemodialysis (more than 3 months) from
two community hospitals. All participants received 2-dimensional speckle-
tracking echocardiography examination with LV strain analysis as well as
blood studies for cardiac troponin T (cTnT) and high sensitive C-reactive
protein (hsCRP).
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Results: There were no difference in age, sex, and the prevalence of
hypertension, diabetes mellitus and dyslipidemia among study subjects. The
prevalence of CAD in haemodialysis patients was 37.4%. The levels of
cTnT and hsCRP did not differ between patients with and without CAD.
The factors associated with CAD were decreased circumferential strain,
decreased global longitudinal strain, and the number of LV segments with
decreased longitudinal strain. Stepwise logistic regression analyses showed
the number of LV segments with decreased longitudinal strain, over six
segments, was strongly associated with CAD in haemodialysis patients
(odds ratio 12.08, 95% CI 3.724-39.209).
Conclusions: We suggest that the non-invasive modality of speckle-tracking
echocardiography with strain analysis is objective, and adequate for identi-
fying CAD in haemodialysis patients. Thus, 2D strain imaging analysis may
play a role in the diagnostic and therapeutic strategies aimed at improving
cardiovascular prognosis of patients with maintenance haemodialysis.

Sa471 COMPARISON OF OXIDATIVE STRESS, ENDOTHELIAL
DYSFUNCTION AND ARTERIAL STIFFNESS BETWEEN
THE THREE MODES OF RENAL REPLACEMENT
THERAPY

Ram Rapur 1, Swarnalatha Guditi 1 , Nageswar Reddy 1, Prabhakar Reddy 2,
Naidu Mur 2, K.V. Dakshinamurty 1. 1Nephrology, Nizam’s Institute of
Medical Sciences, Hyderabad, Andhra Pradesh, India; 2Clinical
Pharmacology and Therapeutics, Nizam’s Institute of Medical Sciences,
Hyderabad, Andhra Pradesh, India

Introduction and Aims: Vascular endothelium releases number of biologi-
cal active mediators, including nitric oxide (NO) that regulates vessel tone.
Endothelial dysfunction is a risk factor for cardiovascular disease in dialysis
patients. The study was done to comparatively assess the arterial properties
between various renal replacement therapy.
Methods: A prospective cross sectional study of hemodialysis (HD),
continous ambulatory pertoneal dialysis (CAPD) and renal transpalntation
(RTR) was done. Only patients with no signs of inflammation i.e., CRP
negative, were considered for the study. Oxidative stress markers were
done by evaluating the serum levels of malondialdehyde as thiobarbituric
acid reactive substance (TBARS) and protein carbonyl content. Protein
sulfhydryl content reflects antioxidant activity in the serum. To assess
endothelial function, augmentation index (AIx) calculated from derived
aortic wave forms using radial pulse wave analysis (PWA) was measured.
As a marker of arterial stiffness, pulse wave velocity has been measured.
Serum levels of nitric oxide (NO) was measured as a marker of endothelial
function.
Results: See Table 1.
Conclusions: Markers of oxidative stress, endothelial dysfunction and
arterial stiffness were significantly higher in dialysis patients than in healthy
volunteers. Renal transplantation improves arterial properties closest to
the healthy volunteers. CAPD was better than haemodialysis in correcting
arterial dysfunction.

Abstract Sa471 – Table 1

Parameter Healthy volunteers (n=30) HD (n=30) (b) CAPD (n=30) (c) Renal transplant recipients (n=30) (d)

Age (years) 44.97±8.36 42.73±10.31 43.64±10.81 44.45
Males (%) 56.6 50 53.3 63.63
DM (%) 0 66.66 60 63.63
Haemoglobin (g/dL) 13.3 ± 4.5 10.3 ± 2.5 11.0 ± 3.1 14.4 ± 4.4
Patients with left ventricular hypertrophy, abnormal

echocardiography and/or coronary angiogram 0 24 (80%) 12 (40%) 14 (46.66%)
S. albumin (g/dL) 4.8 ± 2.5 3.0 ± 1.1 3.9 ± 2.1 4.9 ± 1.2
S. TBARS (nmol/L) 3.54±0.32 10.86±4.04 9.75±2.53 4.72±0.60
Protein carbonyl levels (nmol/mg) 0.66±0.21 1.66±0.40 1.13±0.45 1.10±0.40
Protein sulfhydrly (μmol/mL) 588.3±29.03 256.36±31.69 323.62±64.89 470.41 ± 52.29
Serum NO (μmol/L) 33.67±5.78 9.21±4.19 12.94±2.61 35.61±5.97
Aortic augmentation index 14.85±4.86 23.07±7.19 20.69±5.57 16.18±14.16
Augumentation pressure (mm of Hg) 8.87±3.44 12.07±4.1 9.52±2.26 7.09±7.16
cf Pulse wave velocity (cm/S) 828±56.86 13.5±4.58 10.33±1.36 7.87±1.09

Sa472 UREMIA AND CARDIAC REMODELLING- A NOVEL
ANIMAL MODEL TO INVESTIGATE THE UNDERLYING
PATHOPHYSIOLOGICAL MECHANISMS OF
PROGRESSIVE CARDIORENAL SYNDROME

Ferdinand H. Bahlmann 1, Ellen Becker 2, Stephen Zewinger 1,
Sonja Chlupka 1, Michael Böhm 2, Danilo Fliser 1, Ulrich Laufs 2. 1Klinik
für Innere Medizin IV – Nieren- und Hochdruckkrankheiten,
Universitätsklinik des Saarlandes, Homburg/Saar, Germany; 2Klinik für
Innere Medizin III – Kardiologie, Angiologie und Internistische
Intensivmedizin, Universitätsklinik des Saarlandes, Homburg/Saar,
Germany

Introduction and Aims: Numerous epidemiological observations have
shown a strong relationship between decreased kidney function and car-
diovascular morbidity and mortality. In fact, renal function represents one
of the most powerful prognostic risk markers for cardiovascular disease,
and 43% of all deaths in patients with end-stage renal disease are due to
cardiac causes. Results of a large meta-analysis related to chronic kidney
disease (CKD) and cardiovascular disease comprising more than 500.000
patients revealed a significant increase in cardiovascular morbidity and
mortality when the creatinine clearance drops below 75 mL/min/1.73m2.
Furthermore, 90% of patients with CKD die of cardiovascular complications
before they reach terminal renal failure, and death from cardiac causes is 3
to 50 times more common in patients with CKD compared to the general
population. However, the underlying mechanisms of the interaction between
cardiovascular dysfunction and renal failure (and vice versa) remain largely
unknown despite their obvious clinical importance.
The aim of the present study was to establish a novel animal model to
elucidate the cellular and molecular mechanisms underlying the reciprocal
relationship between heart and kidneys leading to the vicious cycle known
as cardio-renal syndrome.
Methods: In order to investigate the pathophysiological conditions in which
combined cardiac and renal dysfunction amplifies progression of failure of
the individual organ, we coupled the well established remnant kidney model
(RKM) for progressive renal failure with the classical aortic banding model
(ABM) for cardiac hypertrophy.

Results: RKM mice developed after subtotal (5/6) nephrectomy beside the
expected renal failure also progressive dilatation of the failing heart
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with impaired LV function and increased fibrosis. Experimental induction of
cardiac hypertrophy in ABM mice by transaortic constriction (TAC) induced
rapid heart failure and interestingly also progressive renal failure which
included glomerulosclerosis and tubulointerstitial damage. The combination
of both animal models in RKM & ABM mice resulted in more aggravated
course of progressive organ failure in both heart and kidneys than observed
in RKM or ABM mice.
Conclusions: In our preliminary study we could successfully combine two
classical animal models for progressive renal as well as heart failure to
study the reciprocal relationship between heart and kidneys leading to the
vicious cycle known as cardio-renal syndrome.

Sa473 SEVELAMER IMPROVES SERUM ELECTROLYTE
PROFILE, METABOLIC AND CARDIOVASCULAR
MARKERS AND SURVIVAL IN ESRD PATIENTS ON
HEMODIALYSIS TREATMENT

Siren Sezer, Sebnem Karakan, Nurhan Ozdemir Acar. Nephrology, Baskent
University, Ankara, Turkey

Introduction and Aims: Hyperphosphatemia is considered as an inde-
pendent risk factor for cardiovascular disease and death in maintenance
hemodialysis (HD) patients. Sevelamer hydrochloride, calcium-free phos-
phate binders allow to control serum phosphorus in patients with end-stage
renal disease (ESRD). The aim of this study is to evaluate the impact of seve-
lamer hydrochloride or calcium acetate on the metabolic or cardiovascular
effects of HD patients.
Methods: A total of 126 patients (73 males (58%), 53 females (42%),
mean age was 54.4±14.9 years) under HD treatment were investigated
between November 2007 and November 2009. The mean duration of HD
was 117±73 months (range: 14-289 months). HD patients with serum
phosphate level more than 5.5 mg/dl were randomly assigned to sevelamer
hydrochloride (group 1, n=63) or calcium acetate (group 2, n=63). Baseline
laboratory and demographic features of the study and control groups were
similar.
Results: During 2-years study period, patients in group 1 exhibited lower
levels of serum potassium, total cholesterol, serum low-density lipoprotein
and homocysteine (table). Serum HDL and vitamin B12 levels were higher
in sevelamer group. At the follow-up period, 8% (5/63) of patients treated
with sevelamer hydrochloride had died (all-cause mortality) versus 11%
(7/63) calcium acetate therapy (log-rank p<0.05). Sevelamer effectively
decreased serum phosphorus without inducing hypercalcemia.
Conclusions: Sevelamer improves serum lipid profile, vitamin B12 and
homocysteine levels. These sustained effects indicate that sevelamer has the
potential to significantly improve cardiovascular risk. Moreover, sevelamer is
more effective than calcium acetate for the treatment of hyperphosphatemia
in ESRD. All-cause mortality is decreased in sevelamer group.

Sa474 IMPACT OF OSTEOPROTEGERIN AND
HDL-CHOLESTEROL ON CAROTID INTIMA-MEDIA
THICKNESS IN MAINTENANCE HEMODIALYSIS PATIENTS

Noriyuki Kato 1, Hirokazu Honda 1, Keiko Takahashi 2, Testuo Michihata 3,
Hiroaki Ogata 4, Fumihiko Koiwa 5, Eriko Kinugasa 4, Kanji Shishido 2 ,
Tadao Akizawa 1. 1Division of Nephrology, Department of Medicine,

Abstract Sa473 – Table 1

Parameter (serum) Group 1 Group 2

Baseline 24 month P Baseline 24 month P

Phosphorus (mg/dL) 8.0±3.2 6.1±1.6 <0.05 7.4±1.5 5.7±1 <0.05
Alkaline phosphatase (UI) 227±69 195±81 <0.05 275±130 198±78 <0.05
Calcium (mg/dL) 1.2±0.1 1.3±0.1 <0.05 1.2±0.07 1.3±0.09 <0.05
iPTH (pg/mL) 367.5±306.2 385.5±298.4 <0.05 492.6±384.2 321.5±199.7 <0.05
Ca x P product 9.6±7.2 7.8±2.5 <0.05 9.0±2.0 7.4±1.2 <0.05
K (mmol/dL) 4,95±0,65 3,86±0,78 <0.05 5,29±0,80 5.14±0,73 NS
Total cholesterol (mg/dl) 196.8±57.8 157.8±44.9 <0.05 181,8±59,0 187±39.4 NS
LDL (mg/dL) 99,3±48,0 84,3±27.5 <0.05 120.5±42,1 112±32.4 NS
HDL (mg/dL) 43.0±5.4 49.0±7.3 <0.05 33,1±6,5 30,6±4.9 NS
Vitamin B12 (IU/L) 472.8±308.72 458.8±258.1 <0.05 335,96±191,79 398,96±162,45 <0.05
Homocysteine (μmol/ml) 17,7±10,1 14,5±7.9 <0.05 16,0±11,3 15,6±11,3 NS

NS: Not significant.

Showa University School of Medicine, Tokyo, Japan; 2Kawasaki Clinic,
Kawasaki, Japan; 3Ebara Clinic, Tokyo, Japan; 4Departments of Internal
Medicine, Showa University Northern Yokohama Hospital, Yokohama,
Japan; 5Division of Nephrology, Department of Medicine, Showa
University Fujigaoka Hospital, Yokohama, Japan

Introduction and Aims: Recent studies suggest that osteoprotegerin (OPG)
may be a risk factor for progressive atherosclerosis and cardiovascular
disease. The purpose of study was to assess the impact of OPG on
carotid intima-media thickness (CIMT) in maintenance hemodialysis (HD)
patients by comparing HDL-cholesterol (C) as the classical risk factor for
atherosclerosis.
Methods: Three hundred sixty prevalent HD patients (mean age 63 year,
men 61%) were recruited for the cross-sectional study. Blood samples were
obtained to measure albumin, Ca, P, intact parathyroid hormone (i-PTH),
HDL-C, high-sensitive (hs) CRP, interleukin (IL)-6, OPG. Maximum (max)-
CIMT on both sides identified by B-mode ultrasonography was used for the
study.
Results: Levels of HDL-C (rho -0.11, p=0.03) and OPG (rho 0.24,
p<0.0001) were significantly correlated with max-CIMT. In four combined
HDL-C and OPG groups classified according to median values, the max-
CIMT in high OPG with low HDL-C group was more pronounced than
in high OPG or low HDL-C-alone group. This association was confirmed
by the multivariate regression model adjusted with age, gender, body mass
index, diabetes mellitus state, albumin-adjusted Ca, P, i-PTH, hsCRP and
IL-6 (adjusted r2 0.15, p=0.02).
Conclusions: High OPG together with low HDL-C seems to predict
increasing CIMT in prevalent HD patients.

Sa475 CORONARY ARTERY CALCIFICATION PROGRESSION IS
ASSOCIATED WITH CHANGES IN QT INTERVAL
DISPERSION AND PULSE WAVE VELOCITY CHANGES IN
HEMODIALYSIS PATIENTS

Antonio Bellasi 1, Emanuele Cucciniello 2 , Vincenzo Bellizzi 2, Biagio Di
Iorio 2. 1U.O.C. di Nefrologia, Dialisi ed Ipertensione, Azienda
Ospedaliero-Universitaria, Policlinico S.Orsola-Malpighi, Bologna, Italy;
2UO di Nefrologia, PO “A Landolfi”, Solofra, Avellino, Italy

Introduction and Aims: A growing body of evidence suggests that vascular
calcification (VC) deposition and progression portend poor cardiovascular
(CV) prognosis in patients undergoing maintenance dialysis (CKD-5).
Nonetheless, how VC might predispose to cardiovascular mortality still
remains to be elucidated. Herein, we report on the association between
coronary artery calcification (CAC) progression and changes in cardiac
repolarization as well as arterial stiffness.
Methods: 132 patients new to dialysis were recruited from 15 dialysis
centers in Italy. Demographic and clinical characteristics were collected at
study entry and during the 12 months follow-up. CAC, 12 leads EKG and
pulse wave velocity (PWV) were assessed at 12 months interval. Univariate
and multivariate logistic regression were applied to detect factors associated
with deterioration of cardiac repolarization (QTd) and PWV.
Results: At study entry, 93 (70.4%) patients showed evidence of CAC while
true progression of CAC was detected on 81 (61%) patients by the end of
the 12 months follow-up. Of interest, at univariate and multivariate anal-
yses CAC progression was also associated with a significantly greater
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increase in both QTd and PWV. Indeed, every 20 units increase in CACS
corresponded to a significant 23% (95%CI: 1.12-1.27; p<0.001) and 32%
(95%CI: 1.09-1.37; p<0.01) increase in the risk of experiencing 1 m/sec
increase in PWV and 1 msec in QT-d, respectively.
Conclusions: VC is a marker of vasculopathy and appears to be associated
with cardiac repolarization and arterial stiffness abnormalities in CKD-5
patients.

Sa476 EFFECT OF AST-120 ON CARDIAC ABNORMALITIES IN
PATIENTS WITH CHRONIC KIDNEY DISEASE (CKD)
STAGE 4 AND 5

Kentaro Nakai, Hideki Fujii, Keiji Kono, Shunsuke Goto. Division of
Nephrology and Kidney Center, Kobe University Graduate School of
Medicine, Kobe, Japan

Introduction and Aims: Cardiovascular disease (CVD) is a major cause of
morbidity and mortality in chronic kidney disease (CKD) patients. As one
of the mechanisms, it has been supposed that accumulated uremic toxins
play an important role in the progression of CVD in CKD. AST-120 is an
oral charcoal adsorbent that removes uremic toxins such as indoxyl sulfate
(IS), and recently, we demonstrated that AST-120 decreases serum IS levels
and prevents progression of cardiac damage in a CKD rat model through
suppression of oxidative stress. The aim of this study is to investigate
the association between use of AST-120 and cardiac abnormalities in
pre-dialysis CKD patients.
Methods: All the study patients were admitted to our hospital and underwent
echocardiography between 2008 and 2009. A total of 107 patients with CKD
stage 4 and 5 (67 men and 40 women, age 64±13 years) were included in
this study. Patients with heart failure, acute kidney injury, cardiomyopathy,
and dialysis therapy were excluded from this study. We assessed clinical
characteristics and echocardiographic parameters. We divide these patients
into two groups based on whether AST-120 had been taken for more
than 6 months or not (AST-120 group: n=43, non-AST-120 group: n=64)
and examined the relationship between clinical characteristics and cardiac
abnormalities.
Results: Age, sex, blood pressure, presence of hypertension, history of
CVD, use of rennin-angiotensin system inhibitors, hemoglobin levels and
serum parathyroid hormone and brain natriuretic peptide levels did not
significantly differ between the AST-120 and non-AST-120 group. As for
echocardiographic parameters of left ventricular systolic function, ejection
fraction and fractional shortening were comparable between the two groups.
Parameters of left ventricular diastolic function were also similar between
the two groups. Despite comparable left ventricular mass index, relative wall
thickness (RWT) was significantly lower in the AST-120 group than in the
non-AST-120 group. Serum concentrations of albumin (R2=0.037, p<0.05),
low-density lipoprotein (R2=0.072, p<0.01), and use of AST-120 (R2=0.044,
p<0.05) were significantly correlated with RWT. Furthermore, multivariate
analysis also indicated that use of AST-120 showed a statistically significant
association with RWT (Odds ratio, 0.25; 95% confidence interval, 0.05-0.88;
p<0.05).
Conclusions: It is suggested that AST-120 prevents progression of left
ventricular concentric remodeling, possibly due to removing uremic toxins
such as IS, in patients with CKD stage 4 and 5.

Protein-energy wasting and inflammation

Sa477 EFFECTS OF ATORVASTATIN AND MEMBRANE FLUX ON
INFLAMMATION MARKERS IN HAEMODIALYSIS PATIENTS

Aristeidis Stavroulopoulos 1 , Dimitrios Petras 2, Aikaterini Petrochilou 3,
Athanasia Tsiriga 3, Vasiliki Aresti 1, Ioannis Kakavas 2,
Kyriaki Stamatelou 4, Marina Toutouza 3, Ioannis T. Papadakis 2.
1Nephrology Department, Iasio Hospital-G.C.Kalithea, Athens, Greece;
2Nephrology Department, Hippokration G.H., Athens, Greece;
3Microbiology Department, Hippokration G.H., Athens, Greece; 4Renal
Unit, Kyanous Stavros, Athens, Greece

Introduction and Aims: We have previously shown that atorvastatin reduces
monocyte activation and decreases serum levels of intercellular adhesion

molecule-1 and vascular cell adhesion molecule-1 in dialysis patients. Here,
we report the results of a crossover study aiming to identify alterations in
inflammatory markers implicated in different phases of the atherosclerotic
process, in patients on low (LFD) or high flux (HFD) polysulphone
haemodialysis and the influence of statin use.
Methods: Thirty-four patients were included in the study, 17 on LFD
and 17 on HFD polysulphone haemodialysis for at least 3 months. Serum
levels of interleukin-6 (IL-6), interleukin-18 (IL-18), tumor necrosis factor
a (TNFa), soluble CD40L, monocyte chemotactic protein-1 (MCP-1) were
measured with ELISA and C-reactive protein (hsCRP) with nephelometry,
before and after dialysis treatment (month 3). The patients were given
atorvastatin 20 mg/d for 6 months and the measurements were repeated
before dialysis (month 9). The two groups changed membrane flux and
statin was withdrawn for the next 3 months. On month 12 the atorvastatin
was reintroduced and on month 18 the patients had the final measurements.
The two groups were matched for age, sex, duration of dialysis, and dialyzed
with an spKT/V≥ 1.3. 17 healthy blood donors were used as controls.
Results: Pre-dialysis serum levels of all the measured molecules were
significantly higher in dialysis patients compared to those in healthy
controls (P < 0.001). There was no statistically significant difference in
their levels after haemodialysis (corrected for hemoconcentration). After 6
months of atorvastatin use there was a significant decrease in serum levels
of all the inflammatory markers. After statin withdraw their levels were
increased, and then they were reduced again significantly after the reuse
of atorvastatin, [Table]. There were no statistically significant differences
in the serum levels of these molecules between patients on LFD and HFD
haemodialysis.

Months 3rd 9th 12th 18th

IL-6 (pg/mL) 8.79±6.42 8.18±5.91 8.54±5.93 8.06±5.44
IL-18 (pg/mL) 486±291 421±243 458±239 415±214
TNFa (pg/mL) 30.7±14.9 28.75±13.5 30.2±13.1 28.9±12.9
hsCRP (mg/L) 5.64±3.37 4.09±2.39 5.60±3.32 4.11±2.66
sCD40L (ng/mL) 7.35±4.62 6.19±3.74 7.17±4.41 5.91±3.62
MCP-1 (pg/mL) 615±276 595±283 622±282 583±256

Conclusions: Patients on haemodialysis have increased serum levels of
inflammatory markers that are not influenced by the process of dialysis
with polysulphone membranes. Atorvastatin use reduces the serum levels of
these inflammatory mediators, irrespectively of the membrane flux. Further
studies are needed to evaluate the role of inflammation and the clinical
impact of statin use in dialysis patients.

Sa478 PREDICTION OF LBM AND FAT MASS USING CREATININE
INDEX IN JAPANESE MAINTENANCE HEMODIALYSIS
PATIENTS

Tomohito Matsunaga. Kidney Center, Eijinkai Hospital, Osaki, Miyagi,
Japan

Introduction and Aims: The assessment of body composition (Muscle
mass and Fat mass) is quite important to monitor the nutrition status of
maintenance hemodialysis (MHD) patients. Lean Body Mass (LBM) reflects
Muscle mass. The purpose of this study is to predict LBM and Fat mass
using the Creatinine Index (CI) in Japanese MHD patients.
Methods: The 236 patients who have received MHD were analyzed (122
males, 114 females; mean age 60.3±10.9 years; duration of HD treatment
13.5±6.6 years). All patients received four-hour HD session three times per
week with ultra-pure dialysate.
The first pre-, post-, the second pre-dialysis levels of Blood Urea Nitrogen
(BUN) and Creatinine (Cr) were measured in the week. LBM and Fat mass
were measured using BIA (Inbody 3.0®) after the first post-dialysis. CI
was calculated the K/DOQI guidelines formula. To avoid the post-dialysis
rebound, post-dialysis level of Cr was corrected using spKt/V and eKt/V.
Results: The mean levels of body mass index (BMI) and post-BW
were 22.6±3.15 kg/mand 56.5±10.0 kg, and spKt/V, eKt/V and CI were
1.43±0.25, 1.25±0.21 and 3479.35±10.04 g/day, respectively. CI was
positively correlated with LBM (r=0.8524 p<0.001).
Multiple linear regression analysis showed that LBM was significantly
correlated with CI and sex (r=0.9004, p<0.001). The obtained equation of
regression was as follows: estimated LBM = 0.006 x CI + 24.0 – 5.9 x sex
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(male=0, female=1), and estimated Fat mass = post- BW – estimated LBM.
Fat mass was correlated with estimated Fat mass (r=0.8130, p<0.001).
Conclusions: In conclusion, LBM and Fat mass can be predicted using CI
obtained from the first pre-, post-, the second pre-dialysis levels of Cr in
Japanese MHD patients.

Sa479 PREGNANCY-ASSOCIATED PLASMA PROTEIN A
(PAPP-A) AND SOLUBLE RECEPTOR FOR ADVANCED
GLYCATION END PRODUCTS (sRAGE) – INTRA- AND
INTER-INDIVIDUAL VARIABILITY IN CHRONIC
HEMODIALYSIS PATIENTS

Marta Kalousová 1, Blanka Miková 1, Eva Jarolimková 1, Hana Benaková 1,
Vladimír Tesar 2, Tomáš Zima 1. 1Institute of Clinical Chemistry and
Laboratory Diagnostics, 1st Faculty of Medicine, Charles University in
Prague and General University Hospital in Prague, Czech Republic;
2Department of Nephrology, 1st Faculty of Medicine, Charles University in
Prague and General University Hospital in Prague, Czech Republic

Introduction and Aims: Dialysis patients are at high risk of vas-
cular/cardiovascular complications with multifactorial pathogenesis.
Pregnancy-associated plasma protein A (PAPP-A) as well as sRAGE
(soluble receptor for advanced glycation end products) are new biomarkers
related to cardiovascular disease. The aim of our study was to describe the
intra- and inter-individual variability of PAPP-A and sRAGE in chronic
hemodialysis patients.
Methods: The studied group consisted of 21 chronic hemodialysis patients.
In each patient, PAPP-A, sRAGE and selected biochemical and hemato-
logical parameters (albumin, CRP – C-reactive protein, blood count) were
measured monthly during one-year’s prospective study.
Results: Our results show high inter-individual variability of both PAPP-A
and sRAGE (p<0.0001 both) but lack of intra-individual variability in
hemodialysis patients in stable clinical status. Both PAPP-A and sRAGE
were closely linked to serum transferrin levels. Additionally, sRAGE was
significantly associated with leukocyte count and haemoglobin and PAPP-
A was significantly related to cholesterol. Neither PAPP-A nor sRAGE
reflected the changes of CRP.
Conclusions: Our study demonstrates for the first time high inter-individual
variability but lack of intra-individual variability of PAPP-A and sRAGE
in hemodialysis patients in stable clinical status. These findings might be
helpful for further evaluation of the significance of PAPP-A and sRAGE in
chronic hemodialysis patients.
Acknowledgement: The study was supported by grant IGA MH CZ
NS/10043-4/2008.

Sa480 UPREGULATION OF INFLAMMATORY MEDIATORS IN
END-STAGE RENAL DISEASE AS MEASURED VIA
BIOCHIP ARRAY TECHNOLOGY

Rachael Davis, Vinod Bansal, Evangelos Litinas, Debra Hoppensteadt,
Jawed Fareed. Loyola University Medical Center, Maywood, IL, USA

Introduction and Aims: End-Stage Renal Disease (ESRD) is a complex
syndrome, part of which involves systemic vascular pathophysiologic
that result in adverse cardiovascular and cerebrovascular manifestations.
Cardiovascular disease alone is present in over 60% of patients with
ESRD and is a main cause of mortality among this population. Given
that inflammatory and hemostatic aberrations contribute to the overall
pathogenesis of the syndrome, the purpose of this study is to profile several

Abstract Sa481 – Table 1. Results

Parameter Healthy volunteers (n=30) HD (n= 30) (b) CAPD (n=30) (c) P value between

Age (yrs) 44.97±8.36 42.73±10.31 43.64±10.81 NS
Hb (g/dL) 13.3±4.5 10.3±2.5 11.0±3.1 NS
Pts. with LVH/abnormal ECHO &/angiogram 0 24 (80%) 12 (40%) 0.003
Serum TBARS (nMol/mL) 3.54±0.32 10.86±4.04 9.75±2.53 0.041
Protein Carbonyl content (nMol/mg protein) 0.66±0.21 1.66±0.40 1.13±0.45 0.021
Protein sulfhydryl (μmol/mL) 588.3±29.03 256.36±31.69 323.62±64.89 0.002
Serum NO (μmole/L) 33.67±5.78 9.21±4.19 12.94±2.61 0.014
Cf PWV (m/s) 7.4±1.19 13.5±4.58 10.33±1.36 0.006
Augmentation index (%) 14.85±4.86 23.07±7.19 20.69±5.57 0.025

inflammatory mediators in order to better understand their role in the
underlying mechanism of vascular changes in ESRD.
Methods: Plasma samples from 49 patients with ESRD were collected
prior to maintenance hemodialysis sessions. A group of 56 normal indi-
viduals, both male and female, was included as control. Cerebral Array II
chips were used in the Randox® system to simultaneously measure Neu-
ron Specific Enolase (NSE), Neutrophil Gelatinase-associated Lipocalin
(NGAL), Soluble Tumor Necrosis Factor Receptor I (TNFRI), D-Dimer
(DD), Thrombomodulin (TM), and C-reactive protein (CRP), (Randox®

Antrim, UK). The Randox® Evidence Investigator™ is a new biochip
array technology that utilizes multiple discrete test regions of immobilized
antibody to simultaneously quantify multiple markers from a single patient
plasma sample based on the light signal generated from each test region. The
data was statistically analyzed using the Mann-Whitney U test (two-tailed
with Gaussian approximation).
Results: As compared to the normal individual, all of the markers studied
showed an upregulation in patients with ESRD. Most notably, TNFRI
showed a 19.8 fold increase in patients with ESRD (mean 7.8±2.8 ng/ml,
range 0.8 to 13.7) compared to the control (mean 0.4±0.2, range 0.1 to 1.0).
TM was increased 5.2 fold (mean 6.5±2.6, range 0.7 to 14.1) compared to
control (mean 1.2±0.4, range 0.6 to 2.3). Also, NGAL showed a 4.6 fold
increase (mean 1390±257, range 406 to 1729), compared to control (mean
299±99, range 115 to 603), and CRP a 4.2 fold increase (mean 5.7±4.2
ug/ml, range 0.6 to 13.2) compared to control (mean 1.4±1.7, range 0.2 to
11.4). DD and NSE were also increased 3.0 and 1.8 fold respectively.
Conclusions: These studies show that previously untested markers such as
TNFRI, NGAL and NSE are upregulated in ESRD. The marked increase
in TM is highly suggestive of endothelial damage. Similarly, the increase
in TNFRI supports a state of increased cellular damage. The elevations
in NGAL and CRP imply a state of increased inflammation and indicate
a polypathologic process which may predispose ESRD patients to both
cardiovascular and cerebrovascular thromboembolic events. Finally, this
study further validates the role of endothelial damage and endogenous
thrombotic processes in ESRD as evidenced by the increased levels of TM
and DD. However, the clinical significance of these markers still needs to
be further explored.

Sa481 COMPARISION OF OXIDATIVE STRESS, ENDOTHELIAL
DYSFUNCTION & ARTERIAL STIFFNES BETWEEN
CAPD AND HEMODIALYSIS

Nageswara Reddy Pamidi 1, Ram Rapur 2, K.V. Dakshinamurty 2,
Prabhakar Reddy Chintaparthy 3 , M.U.R. Naidu 3. 1Nephrology, Kasturba
Medical College, Manipal, Karnataka, India; 2Nephrology, Nizam’s
Institute of Medical Sciences, Hyderabad, Andhra Pradesh, India; 3Clinical
Pharmacology & Therapeutics, Nizam’s Institute of Medical Sciences,
Hyderabad, Andhra Pradesh, India

Introduction and Aims: Vascular endothelium releases number of bio-
logical active mediators, including nitric oxide (NO) that regulates vessel
tone. Endothelial dysfunction is a risk factor for cardiovascular disease in
dialysis patients. The study was done to comparatively assess the endothelial
dysfunction in haemodialysis (HD) and continuous ambulatory peritoneal
dialysis (CAPD) patients.
Methods: A prospective cross sectional study of HD and CAPD patients
was done. Only patients with no signs of inflammation i.e., CRP negative,
were considered for the study. Oxidative stress markers were done by
evaluating the serum levels of malondialdehyde as thiobarbituric acid re-
active substance (TBARS) and protein carbonyl content. Protein sulfhydryl
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content reflects antioxidant activity in the serum. To assess endothelial
function, augmentation index (AIx) calculated from derived aortic wave
forms using radial pulse wave analysis (PWA) was measured. As a marker of
arterial stiffness, pulse wave velocity has been measured. Radial artery wave
forms were recorded with a high-fidelity tonometer (Sphygmocor, AtCor
medicals, Australia). Serum levels of nitric oxide (NO) was measured as
a marker of endothelial function. All patients of HD and CAPD were
subjected to a cardiac evaluation for evidence of coronary artery disease.
Results: Baseline parameters are comparable among the hemodialysis and
CAPD groups including the duration of dialysis. There was a significant
increase in oxidant stress markers, pulse wave velocity and augmentation
index in hemodialysis patients as shown in Table 1.
On the other hand the antioxidant levels and nitric oxide levels were higher
in CAPD patients.
Conclusions: Markers of oxidative stress, endothelial dysfunction and
arterial stiffness were significantly higher in dialysis patients than in healthy
volunteers. The same parameters were higher in HD patients than in CAPD
patients. There was a significant association of the markers of oxidative
stress, endothelial dysfunction and arterial stiffness with cardiovascular
disease in both haemodialysis and CAPD patients.

Sa482 BREATH ANALYSIS DURING HAEMODIALYSIS IN
PATIENTS WITH END-STAGE RENAL DISEASE

Ulf Schönermarck 1, Ursula Winkler-Budenhofer 1, Christina Dengler 1,
Thorsten Wendler 1, Walter Samtleben 1, Michael Dolch 2. 1Department I of
Internal Medicine, Nephrology Division, University Hospital Munich –
Großhadern, Ludwig-Maximilian University, Munich, Germany;
2Department of Anaesthesiology, University Hospital Munich –
Großhadern, Ludwig-Maximilian University, Munich, Germany

Introduction and Aims: Patients with end-stage renal disease (ESRD) are
characterized by increased oxidative stress. Breath analysis may offer a
simple non-invasive method to detect volatile parameters of oxidative stress.
Aim of the study was to investigate the influence of the haemodialysis
procedure on volatile oxidative stress parameters.
Methods: In 20 patients with ESRD breath analysis was performed at the
beginning, during and 30 minutes after a haemodialysis session. Parameters
of haemodialysis efficiency and oxidative stress (lipid peroxides, total
antioxidative capacity, myeloperoxidase) were measured in the blood at
the beginning, after 30 minutes and at the end of the dialysis session. 10
healthy controls with normal renal function were analysed as control group.
For breath gas sampling each subject exhaled through a straw into 20 ml
glass vials until the initial formed water vapour condensate disappeared.
Thereafter, vials were closed by a crimp cap. Vials were stored at -80°C until
measurement. Ion-molecule reaction mass spectrometry (IMR-MS, V&F
Austria) was adopted as the analytical platform for breath gas analysis. This
technique uses soft chemical ionization of exhaled breath compounds by
charge transfer to low-energy primary ions.
Results: Breath concentrations of ammonia, hydrogen sulfide and acetone
were significantly elevated in the exhaled breath of patients with ESRD
as compared to healthy controls (p<0.05). During haemodialysis breath
concentrations of ammonia, acetone, butadiene and NO significantly de-
creased (p<0.05). There was no significant change during haemodialysis
regarding the concentration of exhaled isoprene or volatile aldehydes (i.e.
malondialdehyde/pentane and propionaldehyde). In the blood a significant
increase of lipid peroxides and myeloperoxidase as well as a decrease
of the antioxidative capacity was detected during haemodialysis treatment
(p<0.05).
Conclusions: Exhaled breath of patients with ESRD on regular haemodial-
ysis treatment is characterized by an increase of ammonia, acetone and
hydrogen sulfide. There is a different influence regarding the effect of the
haemodialysis procedure on the concentration of volatile alkanes, aldehydes
or exhaled ammonia, which might be explained with the counteracting effect
of increased oxidative stress and efficient removal of uremic substances and
oxidative stress products during haemodialysis.

Sa483 DOSE DEPENDANT EFFECT OF PARENTERAL IRON
SUCROSE ON SERUM CATALYTIC IRON IN PATIENTS ON
MAINTENANCE HEMODIALYSIS

Jayesh Modi 1, Umapati Hegde 1, Kalpesh Gohel 1, Sishir Gang 1,
Mohan Rajapurkar 1, Banibrata Mukhopadhyay 2. 1Department of
Nephrology, Muljibhai Patel Society For Research In Nephro-Urology,
Nadiad, Gujarat, India; 2Department of Biochemistry, Muljibhai Patel
Society for Research in Nephro-Urology, Nadiad, Gujarat, India

Introduction and Aims: Iron deficiency is a common state in patients
undergoing maintenance hemodialysis. Intravenous iron infusion is used for
treating iron deficiency anemia. This may lead to increase in the oxidative
stress by increasing the pool of serum catalytic (non-transferrin bound or
labile) iron.
Catalytic iron is potentially hazardous by enabling it to participate in
the generation of powerful oxidant species such as hydroxyl radical
(metal-catalyzed Haber-Weiss reaction, below) and/or reactive iron-oxygen
complexes such as ferryl or perferryl ion.
Fe3+ + O•

2 → Fe2+ + O−
Fe2+ + H2O2 → Fe3+ + OH− + OH•
O2 + H2O2 → O2 + OH− + OH•
In this study we have assessed the rise of serum catalytic iron levels after
giving ascending doses of intravenous iron sucrose infusion.
Methods: The study was performed between September 2008 and January
2010. Patients having serum ferritin ≤ 600 ng/ml or transferrin saturation <

20% were enrolled in the study. Each patient received 50 mg, 100 and 200
mg intravenous iron sucrose after hemodialysis session at 10 days interval.
Blood samples were collected for serum catalytic iron before iron sucrose
infusion, 30 minutes, 2 hours, 4 hours, 6 hours, 24 hours and 48 hours.
Area under the curve (AUC) was calculated for serum catalytic iron and
expressed as μmol-hr/L.
Results: 30 patients (M:F = 25/5) were enrolled with mean age of
40.95±16.19 years (Mean ± SD). Mean dialysis duration was 6.85±8.87
months (Mean ± SD). We observed dose dependant increase in AUC of
catalytic iron. The mean AUC for serum catalytic iron after 50 mg infusion
was 470.95, after 100 mg infusion was 902.25 and after 200 mg infusion
was 1798.69.

Conclusions: Our study suggests that serum catalytic iron increases after
intravenous iron. The mean serum catalytic iron AUC increases with
increasing doses of intravenous iron sucrose thus increasing the harmful
oxidative stress in maintenance hemodialysis patients.
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Sa484 L-CARNITINE EFFECT ON HO-1 REGULATION IN Tregs
FROM CHRONIC HD PATIENTS

Pascal Meier. Nephrology, CHCVs, Sion, Switzerland

Introduction and Aims: We have demonstrated that oxLDL induce Tregs
cell cycle arrest and apoptosis affecting their suppression capacity and
finally promote a constant micro-inflammatory state in chronic HD patients.
Our preliminary results showed that the Tregs toxicity of oxLDL is mainly
due to GSH depletion, probably via changing the expression levels of
HO-1.The current study focuses on the contribution of L-carnitine (LC)
against oxLDL toxicity on Tregs through cellular HO-1 and GSH recovery
during acute oxidative challenge and its influence on Tregs apoptosis.
Methods: Tregs from 10 chronic HD patients (HDpts), 10 chronic PD
patients (PDpts), 10 patients with chronic kidney disease (CKDpts) and 10
healthy subjects (Ctls) with normal kidney function were used for ex vivo
and in vitro experiments. HO-1 and GSH protein expression from Tregs of
pts and Ctls were performed using western blot analysis. Tregs apoptosis
was determined via Fas markers and DNA fragmentation. Bcl-2 protein
expression was evaluated using western blot.
Results: OxLDL were found to induce GSH depletion in a dose- and time-
dependent manner as did uremic serum from HDpts (10% uremic-HD).
When Tregs from HDpts were preincubated with antioxidant LC, apoptosis
was inhibited distinctly, which suggested that ROS played an initial role
in oxLDL regulation impairment. A significant decrease (four-times) in
HO-1 mRNA levels was detected in oxLDL or 10% uremic-HD treated
Tregs from HDpts only. In this population, expression changes of HO-1
were markedly blocked when Tregs were preincubated with LC (p<0.003),
suggesting that ROS resulted in HO-1 dysfunction in Tregs from HDpts
compared with Tregs from the other pts’groups and Ctls. Whereas, oxLDL
resulted in a dramatically decreased suppression capacity of Tregs, LC partly
restored this latter with a significantly GSH increase attributed to a greater
capacity for de novo synthesis via elevated HO-1 levels. The mechanisms
responsible for this effect are likely the result of the fact that GSH and HO-1
antiapoptotic properties occur via activation of the PI3K/Akt pathway.
Conclusions: Collectively, these results support the functional importance
of LC on Tregs function in HDpts through HO-1 and GSH recovery
during oxidative challenge and suggest a possible role for Tregs function
improvement and thus micro-inflammation reduction in this population.

Sa485 Gp91phox/NOX2 DERIVATED REACTIVE OXYGEN
SPECIES AND COAGULATION ACTIVATION IN
HAEMODIALYSIS

Simona Simone, Marica Cariello, Stefania Pietanza, Maria Soccorsa
Pia dell’Oglio, Francesco Paolo Schena, Giuseppe Grandaliano, Giovanni
Battista Pertosa. Nephrology, Dialysis and Transplantation Unit, Dept. of
Emergency and Transplantation, University of Bari, Bari, Italy

Introduction and Aims: Increased oxidative stress (OS) is recognized as a
non traditional cardiovascular risk factor in hemodialysis (HD) patients (pts).
The main source of OS in HD pts are peripheral blood mononuclear cell
(PBMC) activated by uraemic toxins, bioincompatible dialysis treatment,
chronic inflammation and depletion of antioxidants. Subclinical clotting
activation is a common event during HD. The aims of the study were to
test: i) the involvement of the NADPH oxidase in overproduction of reactive
oxygen species (ROS) in HD pts; ii) the possible link between the activation
of the coagulation system and ROS production in these pts.
Methods: PBMC were isolated from HD pts dialyzed for at least 6
months with synthetic membranes (S group) (polysulphon/polyamide, 15
pts) or EVAL, a low coagulation-activating membrane, (E group, 15
pts). Ten healthy subjects were used as controls (C). Intracellular ROS
generation was measured using 2’,7’-dichlorodihydrofluorescein. NADPH-

Abstract Sa485 – Table 1

C HD p value S Group E Group p value

Plasma levels of prothrombin fragment F1+2 (pmol/ml) 184.9±7.28 / / 388.5±64.3 225.1±60.2 0.03 S vs E
ROS generation (AU) 0.098±0.057 0.28±0.25 0.05 0.333±0.28 0.19±0.15 0.03 S vs C
NADPH-dependent superoxide generation (RLU/mg) 15.4±0.8 31.59±4.64 0.04 36.67±5.92 20.16±2.6 0.01 S vs C 0.05 S vs E
Gp91phox/NOX2 protein expression (AU) 0.99±1.04 3.18±1.59 0.0009 3.4±1.4 2.83±1.87 0.0005 S vs C 0.025 S vs E
P22phox protein expression (AU) 0.81±0.42 3.22±1.67 0.0002 3.35±1.87 2.8±0.68 0.0008 S vs C0.00004 S vs E

dependent superoxide generation was evaluated by chemiluminescence.
Protein expression of NADPH oxidase subunits, gp91phox/NOX2 and
p22phox, was analyzed by western-blot analysis. The coagulation activation
was evaluated measuring plasma levels of prothrombin fragment F1+2 by
ELISA.
Results: The activation of the coagulation cascade was significantly lower
in the E group compared to the S group as indicated by the plasma levels of
prothrombin fragment F1+2 (table 1, mean±SEM). Intracellular ROS gen-
eration, NADPH-dependent superoxide production and gp91phox/NOX2,
p22phox protein expression in PBMC isolated from S group pts were
significantly higher than in those isolated from C and E group pts (table 1).
Finally, incubation of PBMC isolated from healthy subjects with FXa
(10nM) for 30 min induced a significant increase of NADPH depen-
dent superoxide generation (2.32 ±.4 fold increase to basal; p=.04) and
gp91phox/NOX2 protein expression (2.7±.5 fold increase to basal p=.04).
Conclusions: These data suggest that gp91phox/Nox2-based NADPH ox-
idase play a key role in HD-induced OS. The coagulation system may
be involved in NADPH enzyme activation and the use of EVAL, a low
coagulation-activating membrane, by reducing NADPH oxidase activity and
ROS generation, may likely contribute to improve cardiovascular risk profile
in HD pts.

Sa486 ICAM1 EXPRESSION IN VASCULAR ENDOTHELIAL
CELLS IS CORRELATED WITH CD14+/CD16+ IN CHRONIC
KIDNEY DISEASE PATIENTS

Raquel Ojeda 1, Ana Merino 2, Sagrario Soriano 1, Marisa Agüera 1,
Gepkeline Bunchoten 3, Julia Carracedo 2, Rafael Ramírez 2,
Alejandro Martín-Malo 1, Pedro Aljama 1. 1Nephrology, University
Hospital Reina Sofía, Córdoba, Spain; 2Research Unit, University Hospital
Reina Sofía, Córdoba, Spain; 3Surgery, Hospital San Juan de Dios,
Córdoba, Spain

Introduction and Aims: Our group have previously shown that activation
of inflammatory cells CD14+/CD16+ induces endothelial damage in CKD
patients. It has been recently reported that an increased expression of
adhesion molecule ICAM-1 in human endothelial cells promotes adhesion
of leukocytes to endothelial cells and subsequent transendothelial migration;
playing a crucial role in the development of atherosclerosis.
Aims: To evaluate whether the inflammation caused by CD14+/CD16+
modulates the expression of the adhesion molecule ICAM-1 in human en-
dothelial cells. We also studied in endothelial cells, the potential intracellular
biochemical pathways that can regulate the expression of ICAM-1. Finally
we assessed whether in endothelial cells from vascular wall in patients with
CKD, ICAM-1 levels were correlated with the percentage of CD14+/CD16+
cells in peripheral blood.
Methods: Patients and Methods: At the time of the creating an arterio-
venous fistula, tissue samples were taken from the wall of the brachial
vein in 17 patients, with CKD stages 4-5 (mean age 65.88±15.34 years).
Likewise, a peripheral blood sample was collected from each patient.
Vascular endothelial cells were isolated from vascular wall by mechanical
dispersion. Cell density of ICAM-1 was quantified by flow cytometry.
CD14+/CD16+ cells in peripheral blood samples were measured and
quantified by flow cytometry. Finally, we have developed a co-culture
model incubating endothelial cells (HUVEC) with isolated CD14++ or
isolated CD 14+/CD16+ cells. The activity of NF-kB dependent pathways,
P38mapkinases, ERK 1 and 2 were analyzed using specific inhibitors of
these peptides.
Results: In CKD patients a positive correlation was observed between
CD14+/CD16+ levels (peripheral blood) and density of ICAM-1 expression
in vascular endothelial cells (p<0.01, r=0.7). The in vitro studies showed an
increase in the cell expression of ICAM-1 in co-cultured endothelial cells
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with CD14+/CD16+ (426.8±19 vs 507±74.6). However, the expression of
ICAM-1 was not increased in cells co-culture with CD14++ (426.8±19.1
vs 309.2±33.8). The increase in ICAM-1 was dependent on NF-kB and
P38mapkinase activity, but not of ERK.
Conclusions: The results of our study indicate that inflammatory activity of
CD14+/CD16+ cells induces an increased expression of adhesion molecules
ICAM-1 in endothelial cells. This process is dependent of NF-kB/P38mapK.
These finding strongly suggest that the increase of CD14+/CD16+ cells in
CKD patients may play a crucial role in the development of atherosclerosis
in this population.

Sa487 SERUM PARAOXONASE ACTIVITY AND LIPID
PEROXIDATION IN CHRONIC KIDNEY DISEASE PATIENTS

Gabriel Mircescu 1, Cristina Capusa 1, Irina Stoian 2, Carmen Barbulescu 3,
Elvira Rus 3. 1Nephrology – “Dr Carol Davila” Teaching Hospital of
Nephrology, “Dr Carol Davila” University of Medicine and Pharmacy,
Bucharest, Romania; 2Biochemistry, “Dr Carol Davila” University of
Medicine and Pharmacy, Bucharest, Romania; 3Dialysis, “Dr Carol
Davila” Teaching Hospital of Nephrology, Bucharest, Romania

Introduction and Aims: Cardiovascular events are the leading cause of
death in chronic kidney disease (CKD) patients and oxidative stress was as-
sociated with this clinical setting. Serum paraoxonase (PON) was suggested
to prevent low-density lipoprotein (LDL) oxidation and atherogenesis.
Therefore, we assessed PON activity and lipid peroxidation markers in
CKD patients on renal replacement therapy or not.
Methods: Forty-four stable, non-diabetic CKD patients, without overt
inflammation (serum C-reactive protein <10mg/l) were compared with
thirteen age- and gender-matched healthy subjects in a cross-sectional
study. Sixteen of them were non-dialyzed (mean GFR 24.7±12.3ml/min),
sixteen underwent maintenance hemodialysis (HD) and twelve were on
continuous ambulatory peritoneal dialysis (CAPD).
Serum thiobarbituric acid reactive substances (TBARS, spectrophotometry)
and oxidized-LDL (ox-LDL, ELISA) as markers of lipid peroxidation, PON
activity (method with phenyl acetate, spectrophotometry), and parameters
of lipid status were measured.
Results: Serum lipids had similar values in all studied groups. A comparable
decrease of serum paraoxonase activity was found in dialysis patients as
compared to controls and CKD non-dialyzed patients. Serum levels of
ox-LDL increased gradually in CKD patients, being higher in both HD and
CAPD groups. TBARS were higher in dialysis groups than in controls,
with significant increment in HD patients versus both non-dialyzed and
CAPD groups (Table). No significant correlations were found between PON
activity and lipid peroxidation markers.

Parametera CAPD Group HD Group CKD non-D Group Controls

TBARS (nmol/ml) 1.47±0.36†* 1.88±0.52†‡ 1.21±0.72 1.10±0.49
ox-LDL (U/ml) 1.82±0.17†‡ 1.80±0.17†‡ 1.69±0.18† 1.55±0.12
PON (mcmol/min/ml) 19.4±7.5†‡ 18.2±6.1†‡ 29.6±14.2 27.1±9.2

aMean ± standard deviation; p<0.05: †vs. Controls; ‡vs. CKD non-D; *vs. HD.

Conclusions: 1) Oxidative stress occurs in CKD patients as suggested by
enhanced oxidation of low-density lipoprotein that worsens as the renal
function declines, being more intense in dialysis patients. A trend to higher
lipid peroxidation in HD compared to CAPD patients arisen, as pointed
by TBARS values, but further studies are required. 2) The impairment of
serum paraoxonase activity is present in dialysis patients but seems not to
correlate with plasma lipid peroxidation.

Sa488 COMPARISON OF NUTRITION AND INFLAMMATION
MARKERS BETWEEN NOCTURNAL AND CONVENTIONAL
HEMODIALYSIS PATIENTS

Halil Yazici 1, Abdullah Ozkok 1, Yasar Caliskan 1, Aysegul Telci 2,
Alaattin Yildiz 1. 1Division of Nephrology, Department of Internal
Medicine, Istanbul Faculty of Medicine, Istanbul University, Istanbul,
Turkey; 2Department of Biochemistry, Istanbul Faculty of Medicine,
Istanbul University, Istanbul, Turkey

Introduction and Aims: Hemodialysis patients had increased cardiovascu-

lar mortality, and nocturnal hemodialysis (NHD) (3x8 hours/week) offers
survival benefit over standard hemodialysis (SHD). Nutrition and inflam-
mation are associated with increased mortality. In this study, we aimed to
compare NHD with SHD regarding nutritional and inflammatory parameters.
Methods: Fourteen NHD patients (10 males, mean age 41±10 years), 45
SHD patients (27 males, mean age 43±11 years and 21 healthy control (13
males, mean age 39±80 years) were included. As inflammation markers;
IL-6, VCAM, CRP and TNF-alpha levels, and as nutritional markers; serum
leptin, IGF-1, adiponectin, resistin and ADMA levels were measured.
Results: Laboratory and demographic characteristics of the study groups
are shown in Table 1. Serum ghrelin (1050±1010 vs 230±70 pg/mL),
resistin (3.78±1.65 vs 0.95±0.38 ng/mL), adiponectin (34.37±21.20 vs
22.08±11.77 ng/mL) and phosphate (5.06±1.31 vs 3.27±0.39 mg/dL)
levels of HD patients were significantly higher than healthy controls. HD
patients had higher TNF-alpha (41.73±23.35 vs 6.30±4.42 pg/mL), VCAM
(95.45±27.94 vs 23.00±10.79 ng/mL), CRP (12.90±17.79 vs 2.07±1.75
mg/L) levels than controls as excepted. Serum IGF-1 (4.51±1.53 vs
7.53±2.56 ng/mL) and Hb levels were significantly lower in HD patients
than controls. Serum IL-6, cholesterol, leptin and ADMA levels were
similar between HD patients and controls. Serum TNF-alpha, ADMA,
resistin, VCAM, adiponectin, CRP and phosphate levels were similar
between NHD and SHD patients.

Table 1. Comparison of nutrition and inflammation markers between nocturnal and
conventional hemodialysis patients

Standard (SHD) (N: 45) Nocturnal (NHD) (n: 14) p

Age (yr) 43.32±11.10 40.78±9.83 NS
Gender (M/F) 27/18 10/4 NS
Duration of HD (months) 76.25±51.37 73.84±43.48 NS
Albumin (g/dL) 4.08±0.41 4.32±0.20 <0.05
CRP (mg/dL) 13.52±19.23 11.10±13.15 NS
Hb (g/dL) 11.39±1.27 12.68±1.39 <0.05
Ca (mg/dL) 8.69±0.89 9.47±0.75 <0.05
Leptin (g/dL) 3.08±4.20 0.67±0.59 <0.05
IGF-1 (ng/mL) 4.16±1.36 5.61±1.60 <0.001
IL-6 (pg/mL) 0.93±0.53 0.59±0.29 <0.05
Resistin (ng/mL) 3.88±1.74 3.38±1.20 NS
Ghrelin (pg/mL) 850±920 1700±1030 <0.05

Nocturnal HD patients were characterized by higher ghrelin, IGF-1, albumin,
Hb, and Ca levels as compared to conventional HD patients. Serum IGF-1
levels were significantly correlated with albumin (r=0.54, p<0.001), Hb
(r=0.47, p<0.001), VCAM (r=-0.51, p<0.001), CRP (r=-0.30,p<0.05),
resistin (r=-0.31, p<0.05) and TNF-alpha (r=-0.34, p<0.05) levels in HD
patients.
Conclusions: Compared to healthy controls, hemodialysis patients have
poor nutritional markers and worse inflammatory parameters, as expected.
Moreover, nocturnal hemodialysis offers some avantages in terms of these
parameters.

Sa489 COMPARISON OF INFLAMMATION MARKERS IN
HEMODIALYSIS PATIENTS WITH AND WITHOUT FAILED
RENAL ALLOGRAFTS

Yasar Caliskan 1, Halil Yazici 1, Numan Gorgulu 1, Berna Yelken 1,
Abdullah Ozkok 1, Aysegul Telci 2, Mehmet Sever 1, Alaattin Yildiz 1.
1Division of Nephrology, Department of Internal Medicine, Istanbul Faculty
of Medicine, Istanbul University, Istanbul, Turkey; 2Department of
Biochemistry, Istanbul Faculty of Medicine, Istanbul University, Istanbul,
Turkey

Introduction and Aims: Chronic inflammation contributes to mortality of
the hemodialysis (HD) patients. HD patients with failed allografts had
increased mortality as compared to patients without allograft. We aimed to
compare inflammation parameters between patients on HD with and without
failed allograft.
Methods: Fifty-six patients with failed renal allografts (29 males, mean age:
40.13±10.60 years), 57 never transplanted HD patients (36 males, mean
age: 42.94±11.26 years) and 21 age and sex-matched healthy controls (13
males, mean age: 38.61±8.47 years) were included. Serum IL-6, resistin,
VCAM, ADMA, and TNF-alpha levels were measured as inflammatory
parameters.
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Results: Serum CRP (49.3±91.63 mg/L vs 21.22±18.19 mg/L, p=0.008),
TNF-α (74.46±107.09 vs 6.30±4.42 pg/mL, p<0.001), resistin (4.23±
1.87 ng/mL vs 0.95±0.38 ng/mL, p<0.001), and VCAM (102.55±25.21
ng/mL vs 23.00±10.79 ng/mL) levels of HD patients were significantly
higher than healthy controls. On comparing patients with failed transplant
and patients who have never been transplanted; CRP (100.79±123.00
mg/L vs 11.4±13.57 mg/L, p<0.001), VCAM (109.81±19.74 ng/mL vs
96.27±27.82 ng/mL, p=0.005), resistin (4.75±2.07 ng/mL vs 3.72±1.52
ng/mL, p=0.006), and TNF-α (103.78±143.86 pg/mL vs 45.14±27.24
pg/mL; p=0.01) levels were significantly higher in patients with failed renal
allografts than never transplanted HD patients.
Conclusions: Hemodialysis patients had higher levels of inflammation than
controls. Patients with failed allografts had more inflammation. Higher
inflammation might have important contribution to higher mortality in
patients with failed allograft. Graft nephrectomy should be considered in
these highly inflamed patients.

Sa490 ARACHIDONIC ACID PEROXIDATION PRODUCTS,
INFLAMMATION AND APOPTOSIS OF BLOOD
PERIPHERAL MONONUCLEAR CELLS IN END STAGE
RENAL DISEASE

Francesco Carluccio, Ingrid Wiswedel, Patrizia Pagliara, Werner Siems.
Dep. of Human Biology and Biotechnology, Faculty of Science, University
of Salento; ASL/LE, Lecce, Italy; Institute of Clinical Chemestry,
Otto-Von-Guericke University, Magdeburg, Germany; Dep. of Human
Biology and Biotechnology, University of Salento, Lecce, Italy; Institute of
Medical Education, Research Institute, KortexMed Institute, Bad Harzburg,
Germany

Introduction and Aims: Mammalian cells exist in a state of oxidative
siege in which survival requires an appropriate balance of oxidants and
antioxidants. Free radicals, particularly ROS have been proposed as common
mediators for apoptosis.The apoptotic process may also be induced by
inflammatory mediators such as cytokines. In chronic renal failure and in
hemodialysis (HD), increased oxidation of arachidonyl-containing lipids to
PGF2-like compounds, termed F2-isoprostanes, has been detected. The F2-
isoprostanes are indicators of in vivo oxidative stress. It is also known that
the accumulation of F2-isoprostanes contributes to increased cardiovascular
risk and atherosclerosis. Inflammation plays a key role in the outcome
of HD patients too. Patients on dialysis frequently show markers of
chronic inflammation and oxidative stress is a significant component of
the inflammatory process. We have evaluated the degree of oxidative
stress evaluating the F2-isoprostanes and its correlation with inflammatory
parameters in ESRD patients on haemodialysis. In this study we have also
evaluated the degree of apoptosis of peripheral blood mononuclear cells
before and after extracorporeal treatment.
Methods: As inflammatory parameters chronic reactive protein (CRP) were
measured in 14 non diabetic patients on HD. Before HD basal values of
9α,11α-PGF2α and 8epi- PGF2α as parameters of oxidative stress were
measured by GC-MS analysis and compared with those measured in a group
of healthy persons. Apoptotic cells were evaluated by using the Annexin V
FITC Apoptosis Detection Kit (Sigma) and observed under a fluorescence
microscope (Nikon Eclipse E800).
Results: The serum concentration of F2-isoprostane(9α,11α-PGF2α and
8epi- PGF2α, measured by HPLC-MS), were increased in patients with
chronic renal failure respect to the control healthy group. Particularly,
9α,11α-PGF2α: 3,7 nM vs 1.8 nM and 8epi-PGF2α: 2.1 vs 1.4nM, (p<0.05).
Isoprostanes correlated also to PCR values. (Fig.1).The AnnexinV assay
evidenced that the percentage of apoptosis increase after dialysis treatment,
being 23±7% before dialysis treatment and 43±4% at the end of treatment
while the physiological apoptotic cells of control were 14.7±6%. (Fig.2).
Conclusions: In our previous measurements, higher levels of esterified
plasma F2-isoprostanes were revealed.
It was demonstrated that the F2-isoprostanes correlates with the degree
of the inflammation. The correlation between pathological blood levels
of F2-isoprostanes and PCR confirm once more the dramatic oxidative
stress and inflammatory status involving patients with ESRD. In addition
to enhanced blood values of investigated oxidative stress parameters, the
enhanced apoptosis of mononuclear peripheral blood cells has been detected
in patients on haemodialysis.

Sa491 CELLULAR IMMUNITY AND NUTRITIONAL STATUS IN
HEMODIALYSED PATIENTS

Ligia Petrescu 1,2, Simona Stancu 1,2, Gratiela Tardei 3,
Catrinel Santimbrean 4, Gabriel Mircescu 1,2. 1Nephrology, “Carol Davila”
University of Medicine and Pharmacy, Bucharest, Romania; 2“Dr Carol
Davila” Teaching Hospital of Nephrology, Bucharest, Romania; 3“Victor
Babes” Infectious Disease Teaching Hospital, Bucharest, Romania; 4“Dr
Carol Davila” Fresenius Nephrocare Dialysis Center, Bucharest, Romania

Introduction and Aims: Immune system dysregulation is associated with
increased morbidity and mortality in patients on hemodialysis but factors
responsible of these disturbances remain to be described. Aim: To investigate
the relationship between cellular immunity and the nutritional satatus in
hemodialysis patients.
Methods: Cellular immunity was assessed by peripheral blood CD3,
CD4 and CD8 lymphocyte counts (flow cytometry), in vitro interferon
γ production induced by phytohemagglutinine (PHA) stimulation and
tuberculin skin test (TST). Nutritional status was evaluated using SGA
score. Patients (N=196; 60% males) had a median age of 57 years (range
23-84) and 70% were older than 50 years. Glomerulonephritis was the
main primary kidney disease (52%), while diabetic nephropathy and kidney
vascular disease were rather rare (3% and 13%, respectively). The median
HD vintage was 6 years (range 1-28) but 42% were on HD for >10 years.
All the patients were treated by high-efficiency bicarbonate hemodialysis
3x4 hours per week with polysulphone membranes. The delivered dialysis
dose was adequate (71% of patients had a Kt/V ≥1.2), anemia was well
controlled (90% had a Hb≥11g/dL), inflammation prevalence was rather
low (33% had a CRP >10mg/L) and the nutritional status was good (SGA
“B” or “C” in 39% of patients; 45% had a serum albumin >4g/dL).
Results: Overall, the absolute counts of CD3, CD4 and CD8 lymphocytes
were within normal range in 85% of cases. Most of the abnormal CD3
counts were lower than normal (11%), and cases with isolated low CD4
counts were the most frequent (8%), while low CD8 counts were seen in
2% of patients. The in vitro IFN γ production was low in 40% of patients
and was directly correlated with CD4 and CD8 counts (r2=0.30; p<0.001
and r2=0.32; p<0.001). TST anergy was recorded in 31% cases and lower
median CD3 and CD4 but not CD8 counts were seen in anergyc patients
(944 vs. 1199, p=0.02; 607 vs. 732, p<0.001; 358 vs. 413.0, p=0.09).
Patients with malnutrition (SGA=”B”) had a longer median HD vintage (11
vs. 5.5 years, p=0.02) and had more frequently both lower CD3 (15 vs. 6%,
p<0.05), CD4 counts (10 vs. 3%, p=0.04) and anergy to TST (38 vs. 23%,
p=0.001) but a similar response to PHA stimulation (8.9 vs. 10.33 IFN γ

IU/mL, p=0.37).
Conclusions: Immune status is generally well preserved in HD patients but
is negatively influenced by a long HD vintage. Malnourished patients, with
a long HD vintage, had lower CD4 counts, low T lymphocyte reactivity
as assessed by TST, but normal response to PHA stimulation. A better
management of malnutrition, despite long HD vintage, may ameliorate
impaired cellular immunity in hemodialysis patients.

Sa492 CD14 GENE PROMOTER C-159T POLYMORPHISM AND
THE NUTRITIONAL STATUS PARAMETERS IN
HEMODIALYSIS PATIENTS

Agnieszka Serwacka 1, Tomasz Protaziuk 1, Malgorzata Zagozda 2,
Anna Popow 1, Maciej Kierzkiewicz 3, Jacek Manitius 4,
Michal Mysliwiec 5, Dorota Daniewska 6, Sewer Golebiewski 1,7 ,
Alicja Rydzewska-Rosolowska 5, Mariusz Flisinski 4 , Krystyna Stepien 8,
Grazyna Rydzewska 3, Waldemar Olszewski 2, Andrzej Rydzewski 1,2.
1Department of Internal Medicine and Nephrology, CSK MSWiA, Warsaw,
Poland; 2Department of Surgical Research and Transplantology, Medical
Research Center, Polish Academy of Sciences, Warsaw, Poland;
3Department of Internal Medicine and Gastroenterology, CSK MSWiA,
Warsaw, Poland; 4Department of Nephrology, Hypertension and Internal
Medicine, Nicoalus Copernicus University, Torun, Poland; 5Department of
Nephrology and Transplantation Medicine, Medical University, Bialystok,
Poland; 6Dialysis Center, Diagnostic and Dialysis Center, Warsaw, Poland;
7Dialysis Center, St. Anna Trauma Hospital, Warsaw, Poland; 8Department
of Laboratory Diagnostics, CSK MSWiA, Warsaw, Poland

Introduction and Aims: CD14 is a membrane glycoprotein that acts as a
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co-receptor for the detection of bacterial lipopolysaccharide – the major
component of the outer membrane of Gram-negative bacteria. Mutual
interaction between CD14 and LPS plays an important role in the innate
immune response. Increased sCD14 levels have been described in HD
patients, and linked to increased mortality risk, inflammation and protein-
energy wasting [AJKD 2009;54:1062]. The expression of CD14 may be
influenced by CD14 promoter gene C-159T polymorphism. The aim of
the present study was to investigate the distribution of CD14 promoter
gene C-159T polymorphism in HD patients, and to find out whether this
polymorphism in CD14 gene is associated with indices of nutritional status.
Methods: The study population consisted of 185 (104 males; 81 females)
long-term HD patients treated in five dialysis centers. The control group
consisted of 112 apparently healthy volunteers. Nutritional status was as-
sessed using modified SGA scale (MIS), and anthropometry: including BMI,
waist circumference, hip circumference, WHR, midarm circumference, bi-
ceps skinfold, triceps skinfold, subocular skinfold, subscapular skinfold.
Biochemical parameters evaluated included: CRP, albumin, serum protein,
creatinine, urea, cholesterol, triglicerides and TIBC. The CD14 promoter
gene C-159T polymorphism was determined by restriction fragment length
polymorphism, after digestion of PCR product with Hae III restriction
endonuclease.
Results: Genotype and allele frequencies were similar to controls and
compliant with Hardy-Weinberg equilibrium. There were no between-group
differences in measured variables with the exception of lower trigliceride
levels in carriers of C allele in comparison to TT genotype (160.0±114.4
vs. 237.9±137.7; p=0.007).
Conclusions: CD14 promoter gene C-159T polymorphism does not seem
to be associated with nutritional status parameters in HD patients. It seems
however to influence trigliceride blood. Levels
Supported by grant 2476/P01/2006/3

Sa493 N-TERMINAL PRO-B-TYPE NATRIURETIC PEPTIDE AS A
BIOMARKER FOR PROTEIN-ENERGY WASTING IN
MAINTENANCE HEMODIALYSIS PATIENTS
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Introduction and Aims: N-terminal pro-B-type natriuretic (NT-proBNP)
was demonstrated as a risk factor for protein-energy wasting (PEW) in
prevalent hemodialysis (HD) patients. However, the predictive value of NT-
proBNP for PEW compared with index markers for nutrition and biomarkers
of inflammation in those patients is not fully evaluated.
Methods: Blood samples were obtained from 390 prevalent HD patients
(mean age 64 year, men 63%, diabetes mellitus state 67%) measuring high-
sensitive (hs) CRP, interleukin (IL)-6 and NT-proBNP for this cross-sectional
study. Nutritional state was assessed by subjective global assessment (SGA),
body mass index (BMI) normalized protein catabolic rate (nPCR), and
geriatric nutritional risk index (GNRI). PEW was defined by SGA-positive.
Results: NT-proBNP was correlated with age (rho 0.37, p<0.0001), BMI
(rho -0.27, p<0.0001), GNRI (rho -0.24, p<0.0001), hsCRP (rho 0.16,
p=0.001), IL-6 (rho 0.25, p<0.0001), but not with nPCR (rho 0.04,
p=0.46) and albumin (rho -0.04, p=037). NT-proBNP level in SGA-
positive patients (median 9370, range 671-168000 pg/mL) was significantly
increased compared with SGA-negative patients (median 2935, range 143-
104000 pg/mL). Receiver operative characteristics curves showed that
NT-proBNP was fair and more accurate predictor for PEW than BMI,
GNRI, nPCR, hsCRP and IL-6. NT-proBNP was independently associated
with PEW by the multivariate regression model adjusted with age, gender,
BMI, diabetes mellitus state, nPCR, HD vintage, GNRI, hsCRP and IL-6
(adjusted r2 0.21, p=0.04).
Conclusions: NT-proBNP may be a reliable biomarker for PEW in prevalent
HD patients.

Sa494 CLINICAL FEATURES AND LONG-TERM PROGNOSIS OF
HYPOKALEMIC HEMODIALYSIS PATIENTS WITH LOWER
SERUM SODIUM CONCENTRATION

Jyh-Chang Hwang 1, Chien-An Chen 2, Yu-Chi Kuo 1, Charn-Ting Wang 1.
1Nephrology, Chi Mei Medical Center, Tainan, Taiwan; 2Nephrology,
Sin-Lau Christian Hospital, Tainan, Taiwan

Introduction and Aims: This study was conducted to evaluate the clin-
ical features and long-term prognosis of the hemodialsyis (HD) patients
characterized by hyponatremia superimposed with hypokalemia.
Methods: According to the last mid-week pre-HD serum sodium ([Na],
medium number: 137.8mEq/L) and potassium ([K]) concentration in January
2004, a total of 424 HD patients at our center were divided into six groups:
Group 1: hypoNa (≤137.8mEq/L) & hypoK (< 3.5 mEq/L): n = 23;
Group 2: hypoNa & normoK (≥3.5≤5.5mEq/L):n =95; Group 3: hypoNa &
hyperK (>5.5mEq/L): n =97; Group 4: hyperNa (>137.8mEq/L) & hypoK:
n =23; Group 5: hyperNa & normoK: n =96; Group 6: hyperNa & hyperK:
n =90. The maximal observation period was on the 31st July 2008. Pre-HD
serum albumin, sodium and potassium concentrations were evaluated every
6 months.
Results: The patients with pre-HD serum [Na] ≤137.8mEq/L showed a
poorer cumulative survival rate than their counterparts (p<0.001), while
hypokalemic patients also had a poorer cumulative survival rate than
the other two groups of patients (both p<0.001). No survival difference
was noted between the patients with normokalemia and hyperkalemia
(p=0.725). The patients in group 1 showed significantly lower serum
albumin concentrations than those in group 6 throughout the whole study
period. Multiple logistic regression analysis revealed that patients in group
1 were characterized by hypoalbuminemia, hypophosphatemia, and high
corrected calcium concentrations (all p<0.01). The hazard ratio for the
mortality rate was highest in group 1 (HR=1), and lowest in group 6
(HR=0.24). Cox proportional hazard method showed that hyponatremia,
hypokalemia, and old age were independent factors correlated to the poor
long-term survival rate.
Conclusions: Hemodialysis patients with both low serum sodium and potas-
sium concentrations are associated with hypoalbuminemia and hypophos-
phatemia. We hypothesize that these patients are under more extensive
inflammation and malnutrition status which leads to the poorer cumulative
survival rate than the other patients.

Sa495 ASSOCIATION BETWEEN SYSTEMIC INFLAMMATION
AND PROCALCITONIN AS A NEW MARKER OF
BACTERIAL INFECTION IN CKD STAGE 5-D PATIENTS

Sawako Kato 1,2, Fumi Kato 2, Akira Ito 2, Nami Takai 2,
Yoshinari Yasuda 1,3, Yoshinari Tsuruta 3, Yukio Yuzawa 1. 1Nephrology,
Nagoya University Graduate School of Medicine, Nagoya, Aichi, Japan;
2Masuko Memorial Hospital, Nagoya, Aichi, Japan; 3Meiyo Clinic,
Toyohashi, Aichi, Japan

Introduction and Aims: Although systemic inflammation is common in
CKD patients, it is usually difficult to define the focus of inflammation.
Serum level of procalcitonin (sPCT), a new inflammatory marker, has been
reported to be useful to differentiate bacterial infectious diseases from non-
infectious inflammatory diseases. Retrograde urinary tract infections (UTIs)
seem to be more frequent in CKD 5-D patients according to decreasing
urinary volume without any clinical symptoms. The aim of this study is to
clarify whether PCT is a reliable marker of systemic inflammation, whether
latent bacterial infection induces systemic inflammation, and whether
increasing sPCT level is associated with asymptomatic UTIs in CKD stage
5-D patients.
Methods: We have investigated 51 Japanese ESRD (30 males) patients
who have just introduced to renal replacement therapy from June 2007
to October 2009. This study is a sub-analysis of our ongoing prospective
study approved by the Ethics Committee of Nagoya University Graduate
School of Medicine. The clinical laboratory parameters including urinalysis
were obtained from all patients. sPCT levels were measured using immuno-
chromatography assay. Leukocyturia is defined as a white blood cell (WBC)
counts >10/high power field (HPF) in urinary sediment. In patients with
leukocyturia, urinary culture was also performed.
Results: Mean level of sPCT was 0.15±0.18 ng/mL. Although the patients
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with apparent current infections have not been enrolled according to the
exclusion criteria of our study, sPCT levels in two patients slightly increased
up to the upper limit of normal level (0.5 ng/mL). sPCT significantly and
positively correlated to sCRP (ρ=0.38 P=0.0071) but there were no correla-
tions with WBC count, platelet count, hemoglobin, ferritin, serum albumin,
and total cholesterol. When divided into two groups according to WBC
counts in urinary sediment (Group A; with leukocyturia, Group B; without
leukocyturia), there was a tendency of elevated sPCT levels in Group A (A;
0.20±0.041 vs B; 0.11±0.037 ng/mL, P=0.0577). Total cholesterol levels
were significantly higher in Group A (A; 192.9±8.1 vs B; 160.0±7.1 ng/mL,
P=0.0086). In Group A patients (n=20), urinary culture was performed in
16 subject and was positive in 15 out of 16 patients. Most of the strains
belonged to Gram-positive bacteria. In contrast, E.coli, generally common
causative bacterium in UTIs, was detected in only two patients.
Conclusions: The present study has demonstrates that sPCT is a reliable
marker of systemic inflammation. sPCT levels were positively correlated
with sCRP levels and the patients with leukocyturia had a tendency
of elevated sPCT levels. It is suggested that latent bacterial infection
could induce low grade systemic inflammation. In this process, subclinical
UTIs caused by opportunistic pathogens might be important as a possible
candidate of the source of systemic inflammation in CKD stage 5-D patients.

Sa496 ACETATE-FREE BIOFILTRATION WITH INTRADIALYTIC
PARENTERAL NUTRITIONAL SUPPORT IMPROVE THE
OUTCOMES ON MALNOURISH DIALYSIS PATIENTS

P. Amalia Menneas 1, Francesco Cadinu 2, Giorgio Mirarchi 3,
Giovanna Sau 1. 1Azienda Ospedaliera Brotzu, Cagliari, Italy; 2Ospedale S.
Francesco, Nuoro, Italy; 3PO Sirai, Carbonia, Italy

Introduction and Aims: In USA and European database the percentage of
malnourish patients on dialysis vary fron 18%-75% across studies (severe
malnourish patients are 10%). The malnourish condition has two principle
pathways: inflammation or poor caloric introit. To contrast the first point,
it’s necessary to use a medical device with high level of biocompatibility,
as high-flux membrane, ultrapure liquid and acetate-free dialysis bath.
Moreover, a nutritional support, performed during the treatment, could
cover the dietary gap and promote the rise of nutritional parameters, as
albumin and BMI.
Aim of the study is to improve the nutritional state on severe malnourish
dialysis patients by acetate free biofiltration (AFB), a high biocompatible
treatment, in addition to intradialytic parental nutritional (IDPN).
Methods: Six patients (4F/2M) who were on a three times a week HD
program for>6 months and had double-pool KT/V >1.4, were recruited
from three Sardinian dialysis centres. The mean age was 61,55±14,44
years, the mean dialytic age was 12,29±8,3 years. The inclusion criteria
were: age>18 years, malnourish state (BMI <19 and/or albumin ≤3,5),
dry weight reduction >5% in the last six months, poor nutritional introit
associated with any pathology. The exclusion criteria were: severe and
acute infections, patients with a time-life above 6 months, severe liver
disease, diabetes, severe ischemic disease (IV NYHA class) and severe
peripheral vascular disease. The AFB prescription was made according to
the nutritional support therapy criteria (slow infusion flow and acid introit)
The IDPN support was achieved by a bag of 1500ml (1000 kcal provided by
30% of lipids and 70% of glucides). Moreover, the IDPN bag included 5 gr
of amino acids, equal to 31.25 gr of proteins. We evaluated the nutritional
state, measuring every months dry weight (DW), BMI, bio-impedance

Table 1. Results

Baseline 6 month Rep. meas. ANOVA

DW (kg) 45.28 49.55 0.011
BMI (kg/cm2) 17.37 19.34 0.029
PCR (mg/dl) 1.66 0.86 n.s.
albumin (g/dl) 2.93 3.51 n.s.
PA 4.15 5.40 0.025
%ECW 58.8 49.8 0.005
HB (g/dl) 10.47 11.63 n.s.
EPO (U.I./w) 13612 12400 n.s.
KT/V double-pool 1.53 1.63 n.s.
%FE 45 55 n.s.
No. of AHD/die 2.5 1.1 n.s.

parameters and also anti hypertensive drugs (AHD), EPO, Hb, Ejection
Fraction %, PCR and double-pool KT/V. After a screening phase, used as
baseline, the patients were assessed prospectively for six months.
Results: Each patient improved its nutritional status, showing an increasing
trend for all the main parameters (table 1). In particular, the DW and
the Phase Angle (PA) rise is concord to albumin rise and Extracellular
Compartment Water (ECW) reduction. As a consequence, the number of
type of AHD was reduced from 2,5 to 1,1.
Conclusions: Our experience is that IDPN is easy to use during AFB. The
anabolic state induced by IPDN and the reduced inflammation induced by
AFB in the middle period (6 months) were able to improve the nutritional
state. Further studies on larger population could confirm our findings.

Sa497 AN ORIGINAL MODEL FOR DIAGNOSIS AND FOLLOW-UP
OF MALNUTRITION (M)IN HEMODIALYSIS (HD) PATIENTS
(P)

Maria Grazia Chiappini 1 , Thomas Ammann 1, Alessandra Grosso 1,
Valentina Panetta 2. 1Nephrology and Dialysis Unit, AfaR CRCCS, FBF
Hospital, Rome, Italy; 2Medical Statistics and Information Technology,
FBF Association for the Research, Rome, Italy

Introduction and Aims: M in HDP is an important risk factor for quality
of life, morbidity and mortality. We evaluated in HD the prevalence of m,
the modifications in time of the nutritional status and its influence on the
prognosis in relation to age.
Methods: 125 with chronic renal failure HDP from at least 6 months, were
divided into 2 groups: group A: age>70 yrs, 63 p (male 46, female 17,
mean age 76±5 yrs); group B: age<70 yrs, 62 p (male 37, female 25 mean
age 50±12 yrs). For each subject we considered: age, time on dialysis,
the presence of cardiovascular disease and/or peripheral vasculopathy,
dialytic procedure, blood levels of C-reactive protein (CRP), albumin, total
lymphocytes, total cholesterol, nutritional state obtained through Body Max
Index (BMI), Subjective Global Assessment (SGA) and analysis of body
composition derived from bioelectrical impedance analysis: PA = Phase
Angle, BCMI = Body Cell Mass Index. Subjects were followed up from
at least 12 to 60 months. The criteria for diagnosis of m are arbitrary and
not universal. In this study we used the SGA plus the more significant
nutritionals parameters and processed a model for the diagnosis of m,
assigning a score for the different degree of m.

Table 1. Malnutrition Score

SGA ≤1 Diagnosis of m m Score

Albumin <3.5 g/l Risk of malnutrition: SGA o 1 0 Absent
Lynphocyte <1800 mm3 Light: SGA+1 1 Risk of malnutrition
PA <4.8 Moderate: SGA+2 2 Light
BCMI <7 Severe: SGA+>3 3 Moderate
BMI <18.5 4 Severe

Results: At the beginning of the study, according to m score, the prevalence
of m was significantly different in A respect to B p (p<0.001). Normal
nutritional status: A=0%, B=30%; risk of m: A=36%, B=24%; light m:
A=32%, B=30%; moderate m: A=24%, B=9%; severe m: A=8% B=6%.
At the end of the follow up a significant worsening of m was observed: a
reduction of normal p in B and of p at risk of m in both groups; an increase
of the p with moderate (B) and severe m (A p<0.03). P with CRP>1 from
21% at baseline became 43% (p<0.01) in A and from 31% to 52% in B.
The p with albumin <3.5 mg/dl increased from 9.7% to 30% (p<0.02) in
A and from 20% to 15% (p<0.005) in B. The number of p with BCMI <7
increased from 62% to 83% (p<0.05) in A and from 39% to 56% (p<0.001)
in B. Analysis of variance showed a significant reduction in albumin in A
p (p<0.01). The survival curves were significantly different in A respect to
B (p<0.001). Survival curves corrected for cardiovascular disease, age and
diabetes showed that m increased mortality of 73%.
Conclusions: Our data confirm the high prevalence of m in HDP, specially
in elderly people and that, without specific nutritional intervention, m is
getting worse in time. The score of m obtained in this study proved to be an
useful tool for identify p at risk of m and those malnourished. Our results
suggest a strong relationship between m and cardiovascular disease, age and
diabetes, all of them independent risk factors of mortality and that moderate
and severe m independently increases the risk of death in HDP.
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Sa498 MODIFIED MIS (MALNUTRITION-INFLAMMATION SCORE)
SHEET AND NST ACTIVITY TO IMPROVE THE
NUTRITIONAL STATUS ON CHRONIC HEMODIALYSIS
PATIENTS

Ikuto Masakane 1, Kazuyo Ishiwata 2, Mika Seino 1, Yuho Sato 1,
Yumiko Seino 2. 1Dialysis Center, Yabuki Shima Clinic, Yamagata, Japan;
2Department of Nephrology, Yabuki Hospital, Yamagata, Japan

Introduction and Aims: Nutritional status is one of the most important
parameters to assess the mortality risk on chronic hemodialysis patient.
There several nutritional assessment tools for chronic dialysis patients such
as SGA, MIS and GNRI, and the results of these assessments have been
supposed to be closely related to the patient mortality. However, these
nutritional assessment systems have not yet established any strategies to
improve the nutritional status of the patients in daily practice. MIS is a
nutritional assessment tool used for chronic dialysis patients proposed by
Kalantar-Zadeh et al., and it has 10 questions about subjective and objective
nutritional condition. They clarified that MIS was closely related to patient
survival. We modified the original MIS sheet added with CRP and data
of dialysis prescriptions. This study was designed to introduce our NST
activity and clarify the usefulness of the categorization in the nutritional
care for chronic dialysis patient care.
Methods: We started NST meeting with the modified MIS sheet 3 years ago,
and the meeting has been taken placed twice a year. In the NST meeting the
chronic dialysis patients are divided into following 3 groups based on MIS;
MIS 0-3points is good, 4-7 points is mildly malnourished, and more than 8
points is moderately or severely malnourished. We performed NST meeting
on the patients in moderator and severely malnourished patients. Causes of
malnutrition were defined as inflammatory type (CRP more than 0.3 mg/dl),
mal-dietary type (nPCR less than 0.9 g/kg/day) and miscellaneous type. We
evaluate not only the dietary conditions but the dialysis prescriptions and
make a plan to improve the patient nutrition.
The three-year survival rate of 144 chronic hemodialysis patients was cal-
culated using the Kaplan-Meier method and the Log-rank test. Independent
prognostic factors were evaluated from 10 MIS parameters using the logistic
regression analysis.
Results: The prevalence of each nutritional category was 30% in the
good, 47% in the mild and 23% in the moderate or severe. The causes of
malnutrition were 37% in the dietary, 32% in the inflammatory, 31% in the
miscellaneous.
The three-year-survival rate in each category was 100% in the good, 90.8%
in the mild, and 68.5% in the moderate or severe category. A significant
difference was observed between the survival rate in each category (p<0.01).
There were no independent factors which can predict patient survival.
Conclusions: The 3-grade-categorization based on MIS is useful in evalu-
ating the mortality risk of chronic dialysis patients. A comprehensive NST
activity with the modified MIS sheet, which includes dietary conditions
as well as dialysis prescriptions, would be beneficial to improve patient
survival.

Sa499 THE EFFECT OF A NOVEL MICRONUTRIENT
SUPPLEMENT ON GLUTATHIONE PEROXIDASE ACTIVITY
IN MAINTENANCE HAEMODIALYSIS PATIENTS

Peter Garrett 1, Twyla Moffitt 2 , Mary Hannon-Fletcher 3. 1Western Renal
Service, Altnagelvin Hospital, Derry/Londonderry, N Ireland, United
Kingdom; 2Western Renal Service, Tyrone County Hospital, Omagh, N
Ireland, United Kingdom; 3Northern Ireland Centre for Food and Health,
University of Ulster, Coleraine, N Ireland, United Kingdom

Introduction and Aims: Both chronic kidney disease and haemodialysis
are oxidative stresses, possibly contributing to the increased rates of
cardiovascular and malignant disease in maintenance haemodialysis patients.
The body’s defence mechanisms against oxidative insult, including activity
of the antioxidant enzyme glutathioine peroxidase (GPx), are known to be
deranged in this situation.
We studied the effects of a novel micronutrient cocktail containing phys-
iological doses of antioxidant vitamins and trace minerals to determine
whether this could ameliorate the derangement of GPx activity in mainte-
nance haemodialysis.
Methods: 36 patients were randomly assigned to double-blind adminis-

tration of a daily capsule of either placebo or micronutrient supplement.
GPx concentrations in red cells separated from lithium heparin samples
were determined at baseline and after six months of treatment on an ILab
650 analyser using commercially available kits from Randox Laboratories,
Antrim, UK.
Results: Baseline GPx tended to be higher (mean 74.03 iu/gHb) than the
population range (30-55), with 23 of 30 samples above the upper limit
and only 7 lying within the range. GPx levels in the control group did not
change during the study (68.97 vs 79.78, p=0.1546). In the intervention
group, however, GPx levels rose significantly from a mean of 79.82 to 134.60
(p=0.0123) (figure 1). After six months, GPx levels in the intervention group
were highly significantly greater than in the control group (134.60 vs 79.78,
p=0.0001).

Conclusions: These results suggest a beneficial effect of the micronutrient
supplement on antioxidant enzyme activity and indicate a need for large
scale studies to determine whether the findings might translate into improved
clinical outcome measures.
Disclosure: This project was funded in part by an Amgen / Irish Nephrology
Society Research Bursary.

Sa500 PROTEIN MALNUTRITION AS PROGNOSTIC FACTOR IN
HEMODIALYSIS PATIENTS: RESULTS FROM THE
RISCAVID STUDY

Vincenzo Panichi 1, Alberto Rosati 2, Roberto Bigazzi 3, Sabrina Paoletti 1 ,
Sara Beati 1, Giada Bernabini 1, Massimiliano Migliori 1 ,
Emanuela Mantuano 3, Giovanni Manca Rizza 4, Giovanni Grazi 4,
Adamasco Cupisti 5 . 1Nephrology and Dialysis, Versilia Hospital, Italy;
2Nephrology and Dialysis, Lucca Hospital, Italy; 3Nephrology and
Dialysis, Livorno Hospital, Italy; 4Nephrology and Dialysis, Pontedera
Hospital, Italy; 5Nephrology and Dialysis, University of Pisa, Italy

Introduction and Aims: The RISCAVID (Cardiovascular risk in dialysis)
study is a prospective, observational study designed to identify potential
modifiable risk factors associated with mortality in CKD patients receiving
hemodialysis (HD). We herein report on the impact of malnutrition on
mortality and morbidity in HD patients.
Methods: All prevalent HD patients receiving dialysis in the north-west area
of Tuscany in June 2004 for a total of 757 HD patients (mean age 66±14
years, mean dialytic vintage 70±76 months, diabetes 19%) were enrolled
in the RISCAVID study. At baseline, demographic, clinical, laboratory
and medication data were recorded and all-cause and cardiovascular (CV)
mortality was registered during the following 36 months.
Results: Mean baseline serum values of serum albumin (3.7±0.4 g/dl, range
2-5.2) were within recommended targets; however, 256 patients (33.8%)
presented serum albumin concentrations lower than 3.5 g/dl. Similarly,
mean cholesterol values resulted 169±47 mg/dl (range 70-447) with 333 pts
(44%) reporting values lower than 180 mg/dl and only 51 patients (6.8%)
with cholesterol values over 240 mg/dl. At study completion, the overall and
CV mortality were 12.9%/year and 5.9%/year, respectively. Cox’s regression
analysis after adjustments for confounders showed a significant increase in
cardiovascular and overall mortality in patients with albumin values lower
than 3.5 g/dl (p<0.01) When inflammatory markers values, as CRP (high
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sensitivity nephelometric assay) and IL-6- IL-8 (EIA, Bender) were added
to the analysis, patients with high levels of CRP and pro-inflammatory
cytokines and low albumin levels (<3.5 g/dl) reached the highest levels
of risk for CV fatal event (RR 2,1; p<0.001) and overall mortality of 2,7
(p<0.001).
Conclusions: The RISCAVID study confirms the high number of HD
patients suffering malnutrition and gives additional support to the hypothesis
of the role of malnutrition and chronic inflammation (MIA Syndrome) in the
genesis of cardiovascular disease in dialysis patients. Moreover, our results
emphasize that albumin and inflammatory markers have synergic effects on
CV and overall mortality.

Sa501 SELECTION OF A SUBGROUP OF GENETIC AND
PHENOTYPIC FEATURES ASSOCIATED WITH
INFLAMMATORY STATUS OF PATIENTS ON DIALYSIS
USING A DATA MINING METHOD

Leon Bobrowski 1,2 , Tomasz Lukaszuk 2, Bengt Lindholm 3,
Peter Stenvinkel 3 , Olof Heimburger 3, Peter Barany 3, Jonas Axelsson 3,
Juan Jesus Carrero 3, Abdul Rashid Qureshi 3, Karin Luttropp 3 ,
Louise Nordfors 3, Martin Schalling 3, Jacek Waniewski 1. 1Institute of
Biocybernetics and Biomedical Engineering, Warsaw, Poland; 2Computer
Science, Bialystok University of Technology, Bialystok, Poland; 3Karolinska
Institutet, Stockholm, Sweden

Introduction and Aims: Clinical studies increasingly generate large phe-
notypic and genetic data sets with the aim of analyzing characteristics
associated with a selected trait or feature. This may be a problem, in
particular if the number of features outnumbers the number of patients, and
if a combination of features is expected to be most predictive. The answer
could lie in applying novel computerized data mining methods. Our aim was
to select and check one such method for identifying an optimal combination
of genetic and phenotypic features associated with inflammatory status of
patients on dialysis.
Methods: A group of 225 dialyzed patients were characterized by 57
phenotypic (anthropometric, clinical and biochemical) data and 79 genetic
polymorphisms (single nucleotide polymorphism and insertion/deletion;
described by 229 binary genotypic features) and divided into two subgroups
of inflamed and non-inflamed according to the median of CRP plasma level.
The patients were a part of a prospective cohort study on malnutrition,
inflammation, atherosclerosis and the collected data were selected because
of the expected association with these medical complications. The search for
optimal feature subsets was performed using the relaxed linear separability
(RLS) method. Feature subsets were evaluated by using the linear classifiers
designed through minimization of the convex and piecewise linear (CPL)
criterion function. This approach starts from the whole data set, eliminates
stepwise the least informative features, and selects a group of features that
provides the best association assessed as minimal mean cross-validation
error (mCVE, the mean percentage of patients with wrongly attributed
inflammatory status by the linear classifier). It was applied separately for
the phenotypic, genotypic, and combined (phenotypic and genotypic) data
sets.
Results: The algorithmically selected subgroup of 15 (out of 57) phenotypic
features provided mCVE = 15.6%, the selected subgroup of 100 (out of
229) genetic features yielded mCVE = 17.8%, and the selected subgroup of
50 (25 phenotypic and 25 genotypic, out of total 286) combined features
had mCVE = 2.2%. The mCVE for any individual feature and for the
whole starting feature sets were substantially higher than for the selected
subgroups. The features that were previously known to be associated with
inflammation were included into the selected subgroups.
Conclusions: We conclude that the proposed approach can effectively select
a subgroup of features that are optimally associated with the investigated
trait. A combination of genetic and phenotypic features yielded much better
association than each of these feature types separately. The RLS should
be considered as a data mining method that provides important clues for
grouping analyzed features in analysis of associations in medical databases.

Sa502 UPREGULATION OF VON WILLEBRAND FACTOR, VON
WILLEBRAND FACTOR PROPEPTIDE, AND ADAMTS-13 IN
END-STAGE RENAL DISEASE

Vinod Bansal, Rachael Davis, Evangelos Litinas, Debra Hoppensteadt,
Jawed Fareed. Loyola University Medical Center, Maywood, IL, USA

Introduction and Aims: End-Stage Renal Disease (ESRD) is a complex
syndrome, part of which involves systemic vascular pathophysiologic
that result in adverse cardiovascular and cerebrovascular manifestations.
Cardiovascular disease alone is present in over 60% of patients with ESRD
and is a main cause of mortality among this population. Von Willebrand
Factor (vWF) plays a well known role in platelet aggregation and has been
shown to be upregulated in many thromboembolic conditions. However in
many conditions, the role of von Willebrand Factor Propeptide (vWFpp), a
peptide cleaved prior to assembly of active vWF multimers, and ADAMTS-
13, the enzyme responsible for disassembly and deactivation of vWF
multimers, have not been examined. The purpose of this study is to better
characterize the relationship among vWF, vWFpp, and ADAMTS-13 as it
relates to ESRD.
Methods: Plasma samples from 51 patients with ESRD were collected
prior to maintenance hemodialysis. A group of 50 normal individuals,
both male and female, was included as control. Concentrations of vWF
and vWFpp were quantified using the GTI® vWF & Propeptide Assay. A
separate assay was used to measure ADAMTS-13 in these samples (GTi
Diagnostics® Waukesha, WI). This data as well as the ratio of vWF:vWFpp
were analyzed using the Mann-Whitney U test (two-tailed with Gaussian
approximation).
Results: Compared to the controls, there was an upregulation of all three
analytes in patients with ESRD. Levels of vWF were increased 1.3 fold,
(mean 128±69 U/dL, range 9.2 to 308) compared to control (mean 101±60,
range 22 to 332). Similarly, there was a 1.6 fold increase in both vWFpp
(mean 148±92, range 8.0 to 361) compared to (mean 92±23, range 60
to 163) and ADAMTS-13 (mean 131±27, range 67 to 150) compared to
(mean 84±22, range 36 to 128). However, the ratio of vWFpp:vWF (mean
1.2±0.6, range 0.4 to 3.3) was unchanged compared to control (mean
1.2±0.7, range 0.4 to 3.6).
Conclusions: This study shows a previously uncharacterized increase in
vWFpp and further validates the upregulation of vWF in ESRD. The normal
vWFpp:vWF ratio implies an increased production in vWF in response to
endothelial damage without any apparent alteration in vWF degradation
or clearance. The proportional increase in ADAMTS-13 activity suggests
that the increased vWF is being cleaved into inactive monomers. However,
further studies are required to assess the proportion of vWF in each
mulitmeric form and better understand the exact interaction among these
components in ESRD.

Sa503 DECREASE IN HEMODIALYSIS (HD) AND INTRAVENOUS
IRON ASSOCIATED OXIDATIVE STRESS USING HIGH (3
MEQ/L VS 2.5 MEQ/L) DIALYSAYTE CALCIUM
CONCENTRATION

David Tovbin 1, Amir Abd Elkadir 4, Rephael Geri 7, Amos Douvdevani 3 ,
Moshe Zlotnik 1, Sylvia Berman 6, Michael Miroshnik 1 , Yaron Ishai 2,
Valeria Frishman 3, Shimon Storch 5. 1Nephrology, Soroka Hospital; 2Chest
Surgery, Soroka Hospital; 3Nephrology Laboratory, Soroka Hospital;
4Bimedical Engineering, Ben-Gurion University, Beer-Sheva; 5Nephrology,
Bnai-Zion Hospital, Haifa; 6Nephrology Laboratory, Assaf Harofeh
hospital, Zerifin; 7Nephrology, Rivka Ziv hospital, Zefat, Israel

Introduction and Aims: Intradialytic intravenous iron in hemodialysis (HD)
patients (IVIR) is required for anemia correction. However, small amounts
of IVIR compound release iron directly to plasma, where it can bind
to ligands other than transferrin (proteins, potentially dialyzable ligands)
and increase oxidative stress. Proteins (mainly albumin) can get oxidized
to advanced oxidation protein products (AOPP) which are predictors of
atherosclerosis. Potentially dialyzable ligands (mainly citrate) bound iron
may be removed. Calcium (Ca) binding to albumin decreases its’ binding
to iron and releases iron citrate complexes. We hypothesized that high
dialysate Ca (HCa-3 mEq/L vs LCa-2.5mEq/L) decreases albumin binding
to iron and oxidation to AOPP and increases iron binding to dialyzable
ligands and removal.
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Methods: In a prospective randomized crossover 3-center study, 23 HD
patients on high flux dialyzers (FX80, Fresenius) were evaluated on HCa
and LCa (after at least 1 week on each) without and 1 week later with IVIR
(100 mg iron saccharate in first hour to arterial HD line, 2-week washout).
Evaluation, performed mid-weekly at HD start, 1 hour and end, included
plasma AOPP and ionic Ca and dialysate iron levels (atomic absorption).
Statistical analysis used paired non-parametric tests and data is presented as
Mean ± SD.
Results: Plasma ionic Ca increased only on HCa in HD without and with
IVIR from HD start to 1 hour and end (0.94±0.18 mM, 1.08±0.18 mM,
1.11±0.17 mM, p<0.001 and 0.94±0.18 mM, 1.08±0.18 mM, 1.11±0.17
mM, p<0.01, respectively).
HD with IVIR was associated with increase from the levels in HD without
IVIR in plasma AOPP levels at 1 hour of HD on both HCa and LCa (161±57
μM to 249±105 μM and 214±123 μM to 299±136 μM, respectively, both
p<0.01). In HD without IVIR, HCa was not associated with increase in
plasma AOPP levels from HD start and 1 hour timepoints to HD end which
was present on LCa (224±113 μM and 214±123 μM to 246±99 μM,
respectively p<0.05). In HD with IVIR, HCa was associated with lower
than in LCa plasma AOPP levels at end of HD (218±80 μM vs 288±136
μM, respectively, p<0.01, figure1).

Conclusions: HCa as compared to LCA dialysate induced an expected
increase in plasma ionic Ca during HD and was associated with less
increase in plasma AOPP levels in HD without IVIR and prominenently
lower plasma AOPP levels in HD with IVIR.
Thus, HCa may reduce HD and IVIR induced oxidative stress.

Sa504 ELEVATED SERUM CELL FREE DNA (CFD) IN
HEMODIALYSIS (HD) PATIENTS IS ASSOCITED WITH
INCREASED MORTALITY

David Tovbin 1, Hagit Goldshtein 2 , Arkadi Bolotin 3 , Moshe Zlotnik 1 ,
Amir Abd Elkadir 4, Jony Sheynin 4, Valeria Frishman 2,
Amos Douvdevani 2. 1Nephrology, Soroka University Medical Center;
2Nephrology Laboratory, Clincal Biochemistry, Soroka University Medical
Center; 3Epidemiology, Faculty of Health Sciences; 4Bimedical
Engineering, Faculty of Engineering, Ben-Gurion University of the Negev,
Beer-Sheva, Israel

Introduction and Aims: Serum cell free DNA (CFD) appears in states of
cell damage and DNA release such as diabetes and inflammation, which
are common co-morbidities and prognostic factors in hemodialysis (HD)
patients. CFD are high in HD patients and increase during HD. We thus
hypothesized that CFD in HD patients is related to diabetes and inflammation
and is a prognostic marker. This study aimed to assess the determinants of
CFD in HD patients and its relation to prognosis.
Methods: 31 chronic HD patients with no acute disease were evaluated
before and after HD without intravenous iron administration. CFD was
quantified by a rapid non-cumbersome cheap fluorometric assay for CFD
detection recently developed in our laboratory. Results are presented as
mean ± SD.
Results: Post-HD serum CFD levels were higher in the 6 patients who
died in the following year (1120±287 ng/ml vs 763±259 ng/ml, p<0.01).
Serum CFD was higher in diabetic patients (pre-HD levels: 728±348 ng/ml
vs 503±254 ng/ml, respectively and post-HD levels: 1004±278 ng/ml
vs 737±268 ng/ml, respectively, both p<0.05), and was correlated with
post-HD levels of the inflammatory marker Il6 (pre-HD levels; R=-0.49,
p<0.05, post-HD levels: R=-0.52, both p<0.05). Serum CFD was inversely

correlated with pre-HD serum creatinine (pre-HD levels; R=-0.39, p<0.05,
post-HD levels: R=-0.45, p<0.05). Intradialytic absolute and % change
in sserum CFD levels were inversely correlated with hemoglobin and
hematocrit (R=-0.39, -0.4, -0.38, -0.42, respectively, all p<0.05).

Conclusions: CFD in HD patients is associated with diabetes, inflammation,
anemia, low muscle mass reflected by low serum creatinine and increased
mortality. We suggest that CFD reflects integrative biological damage and
that CFD detection by this new method is a cheap applicable tool for
identifying HD patients at risk and their follow up after specific therapy.

Sa505 EVALUATION THE RESULTS OF TWO YEARS OF
PARENTERAL NUTRITION INTRADIALYSIS IN A
HEMODIALYSIS UNIT

Martin Giorgi, Gonzalo Martín Peña, Maria Moya, Jose Antonio
Sanchez Tomero, Guillermina Barril. Nephrology, Hospital U. de la
Princesa, Madrid, Spain; Nutrition, Hospital U. de la Princesa;
Nephrology, Hospital U. de la Princesa; Nephrology, Hospital U. de la
Princesa; Nephrology, Hospital U. de la Princesa, Madrid, Spain

Introduction and Aims: The malnutrition in HD patients appeared between
23-76% of them.
Aim. To analysed the results of two years prescribing Parenteral nutrition
intradiálisis. (PNID)in our HD Unit.
Methods: We prescribed in 2007 and 2008 PNID in 20 patients, 9 in 2007
(5 males) and 11 in 2008 (6 males) according Lazarus criteria.
We administrated during HD sesión (4h) by continuos infusion in venous
chamber. Formula: Lipids (2007-25%) and (2008-50%) MCT/LCT, glucose
100grs, Nitrogen 9grs. Kcal 869 in 2007, 1108 in 2008. Insulin 10U in the
bag. In Short daily HD the quantity was reduced.
Differences beteen 2007 vs 2008
xage: 69.78±11.36 vs 53±11.96 (p0,05), DurationPNID: 3.4± 2.1 vs
4,72±2.1, % of patients with oral suplementation: 44% vs 73%, HD
scheme: 8 standard and 1 in daily HD in 2007 and 5 standard, 4 in
daily HD and 2 in HDF on line in 2008. Vascular access: FAV 11%
vs 44% and catheter 89% vs 55%. xDuration of the session: 233min vs
207min.Mortality: 44,4% vs 36,3%.
Analising the different parameters pre and the final of the PNID:
PCR: 2007: 5,2 vs 8.8, 2008 : 6.4 vs 1,9.
Albumin: 2007 3,25 vs 3,22: 2008: 3,09 vs 4,01 (p0.02). Lost weigh: 2007:
68,34±19.3 vs 64.17±18,26 (p0.05); 2008: 62.10±16.67 vs 60.44±17.12
(pns).
Prealbúmin: 2007: 19,9 vs 21.41, 2008: 15.97 vs 24.42. Total Body Water:
2007: 57,16 vs56,24, 2008: 59,81vs 58,06.We found higher ECBW in 2007
than 2008 pre and better ECBW final in 2008. Total linfocites increased in
both years.
Results: Differences beteen 2007 vs 2008
xage: 69.78±11.36 vs 53±11.96 (p0,05), DurationPNID: 3.4± 2.1 vs
4,72±2.1, % of patients with oral suplementation: 44% vs 73%, HD
scheme: 8 standard and 1 in daily HD in 2007 and 5 standard, 4 in
daily HD and 2 in HDF on line in 2008. Vascular access: FAV 11%
vs 44% and catheter 89% vs 55%. xDuration of the session: 233min vs
207min.Mortality: 44,4% vs 36,3%.
Analising the different parameters pre and the final of the PNID:
PCR: 2007: 5,2 vs 8.8, 2008: 6.4 vs 1,9.
Albumin: 2007 3,25 vs 3,22: 2008: 3,09 vs 4,01 (p0.02). Lost weigh: 2007:
68,34±19.3 vs 64.17±18,26 (p0.05); 2008: 62.10±16.67 vs 60.44±17.12
(pns).
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Prealbúmin: 2007: 19,9 vs 21.41, 2008: 15.97 vs 24.42. Total Body Water:
2007: 57,16 vs 56,24, 2008: 59,81vs 58,06.We found higher ECBW in 2007
than 2008 pre and better ECBW final in 2008. Total linfocites increased in
both years.
Conclusions: 1. PNID appear as a good tool to improve malnutrition in
patients with bad tolerance to oral suplementation or when it is inssuffient.
2. The best results in 2008 could be produced by less catheter as vascular
access, more patients in special HD squemes, higher time with PNID,and
higher experience in it use.
3. Correct prescription is important to obtain the best results.

Sa506 PHYSICAL TRAINING DURING DIALYSIS SESSIONS
IMPROVES THE PATIENT FITNESS DOES NOT AFFECTING
NUTRITIONAL PARAMETERS AND INFLAMMATION
INTENSITY

Tomasz Golebiowski 1 , Waclaw Weyde 1, Mariusz Kusztal 1, Józef Penar 1,
Magdalena Krajewska 1, Beata Strempska 1, Wioletta Dziubek 2,
Katarzyna Madziarska 1, Marian Klinger 1. 1Department of Nephrology and
Transplantation Medicine, Medical University, Wroclaw, Poland; 2The
Faculty of Physiotherapy, University School of Physical Education,
Wroclaw, Poland

Introduction and Aims: The features of metabolic syndrome appear fre-
quently in dialysis population and commonly with loss of muscle mass
increase death risk. The aim of study was to assess the influence of cycle
exercise during hemodialysis (HD) on patient physical proficiency, muscle
strength, nutritional status, lipid metabolism and inflammation intensity.
Methods: 29 HD patients (15F, 14M) (mean age 64.2±13.1 y.) were
recruited to three months of stationary cycle training during each HD
based on written acceptance. The following data were analyzed during the
study: strength of the lower extremities (six-minute wake test, isokinetic
peak torque in knee joint), nutrition parameters (serum albumin, cholesterol,
BMI) inflammation intensity (CRP, IL-6, IL-1β, IL-1ra, TNF values), anemia
correction (hemoglobin level, erythropoiesis-stimulating agent week dose
(ESAs)).
Results: No major complications related to the exercise during HD were
observed. In general, an increase in the strength of the lower extremities was
noticed during the three-month cycle training. In the six-minute wake test
the increase in wake velocity was 4% (3.56 km/h before and 3.73 km/h after
cycle training, p<0.01). At angular velocity of 60º/s, the maximal extension
peak torque in the knee joint rose by 7% (69.77 Nm before and 75.43
Nm after cycle training, p<0.01) and at angular velocity of 300º/s by 4%
(42.50 Nm before and 44.11 Nm after cycle training, p=0.04). Parameters

Parameter Mean SD± p

BMI M0 26,21 4,9
BMI M3 26,15 5,2 0,77
Albumin M0 (g/dl) 3,99 0,5
Albumin M3 (g/dl) 3,97 0,3 0,88
Cholesterol M0 (mg/dl) 208,81 50,6
Cholesterol M3 (mg/dl) 208,95 53,8 0,99
HDL-M0 (mg/dl) 44,11 7,6
HDL-M3 (mg/dl) 43,67 9,4 0,77
LDL-M0 (mg/dl) 127,18 48,8
LDL-M3 (mg/dl) 121,18 49,8 0,44
TG-M0 (mg/dl) 226,67 154,6
TG-M3 (mg/dl) 208,39 78,4 0,55
Hemoglobin M0 (g/dl) 11,07 1,6
Hemoglobin M3 (g/dl) 11,30 1,3 0,51
ESAs M0 (j/week.) 8333 4881
ESAs M3 (j/week.) 9190 4130 0,25
CRP M0 (mg/dl) 13,93 10,4
CRP M3 (mg/dl) 16,03 16,3 0,54
IL-1β M0 (pg/ml) 1,93 2,4
IL-1β M3 (pg/ml) 3,53 7,7 0,17
IL-1ra M0 (pg/ml) 672,15 440,4
IL-1ra M3 (pg/ml) 767,57 434,7 0,07
IL-6 M0 (pg/ml) 13,07 11,1
IL-6 M3 (pg/ml) 14,48 10,9 0,28
TNF M0 (pg/ml) 5,66 3,1
TNF M3 (pg/ml) 4,53 2,3 0,12
Kt/V 1,23 0,3
Kt/V-Exercise 1,24 0,3 0,53

of nutrition, lipid metabolism and inflammation, anemia correction initially
(M0) and after ending (M3) of the program are shown in tabele.
Conclusions: Exercise training during HD session is effective method
to improve physical performance, easy applicable and well accepted by
patients. Three month program does not influence dialysis efficiency as well
as parameters of nutrition, lipid metabolism and inflammation.

Sa507 NOVEL APPROPRIATE EFFECT OF NEW ACETATE-FREE
HEMODIALYSIS (HD) SOLUTION FOR HD PATIENTS

Mayuri Ichinose, Hideki Ogihara, Masae Akao, Takashi Hosono,
Hiroshi Nihei, Tetsuo Chiba. Dialysis Center, Yokohama Dai-ichi Hospital,
Yokohama, Kanagawa, Japan

Introduction and Aims: In general, HD patients cause accelerated severe
atherosclerosis because of several reasons. Incresed oxidative stress (OxSt)
and inflammation are famous risk factors for cardiovascular events for HD
patients. Although several studies have reported that acetate significantly
increased OxSt and endothelial injuries, majority of HD solution is still
acetate-containing. New acetate-free citrate HD solution, Carbostar, has
been distributed in Japan from June 2007 and its clinical benefit has just
examined.
Methods: We compared Carbostar and usual acetate-containing dialysate,
AK-solita DP; acetate concentration 8 to 10 mmol/L, to reveal the original
effect of this new solution. We studied 36 patients on maintenance HD,
mean age 65±12 years old and mean HD duration for 11to 86 (42.3±27.4)
months. These patients were separated into two groups; one was treated with
acetate-free solution and the other was usual acetate-containing solution. HD
using acetate or acetate-free dialysate had been performed and examined for
six months. Blood samples were collected before HD to determine. Blood
urea nitrogen, serum creatinine, sodium, potassium, calcium, phosphorus,
Hemoglobuline (Hb), blood coagulation tests and blood gas analyses were
measured every month during the terms of the surveillance. An equilibrate
of single pool Kt/V urea for each patient was confirmed every month to
examine the efficiency of dialysis. We also measured malondialdehyde-low
density protein (MDA-LDL)as Oxidative LDL (OxLDL), which is well-
known anti-oxidative biomarker predicting cardiovasucular complication,
and high sensitive CRP (hs-CRP) as inflammatory biomarker before and
after surveillance for six months.
Results: Our study did not show any difference in blood coagulant tests,
electrolyde levels and Hb levels. Plasma carbonate levels were increased
from 18±2.4 to 21.7±2.6 mEq in the acetate-free HD group. Two significant
findings were clear reduction in MDA-LDL (-47.1% P=0.01; figure1) and
hs-CRP (-43.3% P=0.01) in Acetate-free HD group.

Mean systolic pressure was almost the same in two groups. However,
reduction ratio of pre and post dialysis systolic pressure was +4.2%(P=0.06)
in acetate-free HD group. Kt/V urea was always over 1.0 and no case was
significantly different between the two groups.
Conclusions: This is the first study to investigate the effectiveness for
OxLDL using Carbostar. Our results suggest that this new acetate-free
dialysate, Carbostar, could have a preventive effect of cardiovascular
complication, which is a notorious cause of morbidity and mortality for HD
patients. Some data may need further study or extended observation. We
may nevertherless conclude that Carbostar could ease patients’ burden on
maintenance dialysis without intricate technique.
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Sa508 PROTEIN-ENERGY WASTING IN DIALYSIS PATIENTS

Olga Vetchinnikova, Inna Pichugina, Andrey Vatazin. Dialysis, Moscow
Regional Clinical and Research Institute named after M.F. Vladimirsky,
Moscow, Russian Federation

Introduction and Aims: protein-energy wasting (PEW) is common compli-
cation in dialysis patients and strongly associated with increased morbidity
and mortality. Aim of this study was to investigate malnutrition risk factors
and essential ketoamino acids treatment in dialysis patients.
Methods: Nutritional status was investigated in 168 patients (77 males and
in 91 females; at average age of 42,4±11,5 y.o.) who received continuous
ambulatory peritoneal dialysis (CAPD) (n=112) or hemodialysis (HD)
(n=56).
Analysis of subjective global assessment (SGA), dietary interviews and food
diaries, anthropometry, biochemical parameters and bioelectrical impedance
(BIA) was performed. KT/V and protein catabolic rate (PCR) were calcu-
lated by formulas.
Results: PEW was found in 64 patients on CAPD (57%) and in 33 patients
on HD (59%). PEW severity on CAPD correlated with inadequate nutrients
intake (p<0,001), proteinuria and daily protein discharges through dialysis
fluid (r=0,238, p=0,004), peritonitis incidence (p<0,001), residual function
decline (p=0.048), peritoneal transport (p=0,025), anemia (p=0,031), serum
albumin level (r=0,344; p=0,023), CRP (r=0,217, p=0,042) and α1-globulin
fraction (r=0,344, p=0,023).
PEW severity on HD correlated with inadequate nutrients intake (p<0,001),
dialysis du-ration (r=0,0337; p=003), co-morbidity rate (r=0,498; p=0,01),
CRP and α2-globulin frac-tion (p=0,01). Both groups demonstrated corre-
lation between fat mass at BIA and PEW severity (r=0,6; p<0,001).
Continuous course of essential ketoaminoacids treatment (8-12 months)
resulted in in-creased protein intake, improvement in SGA scores and
BIA parameters, increased se-rum albumin and branch amino acids level,
whereas inflammation proteins and CRP level reduced (p=0,01). Serum
urea, creatinine, KT/V were stable.
Conclusions: PEW.is common complication in CAPD and HD patients.
Continuous course of ketoaminoacids treatment demonstrated positive
effects on PEW and improved serum protein and brunch amino acids
concentration.

Sa509 SERUM-AMYLOID A (SAA) AS MARKER OF
BIOCOMPATIBILITY IN HD PATIENTS: EFFECT OF
DIFFERENT MEMBRANES

Carmelo Libetta, Michele Canevari, Vincenzo Sepe, Pasquale Esposito,
Valentina Portalupi, Elisa Margiotta, Ivano Riccio, Antonio Dal Canton.
Nephrology, Dialysis and Transplantation, Fondazione Policlinico S.
Matteo and University of Pavia, Italy

Introduction and Aims: Hemodialysis (HD) causes chronic micro-
inflammation, these effects have been essentially attributed to activation
of monocytes with increased production of proinflammatory cytokines
(IL-1, IL-6 and TNF), which stimulate hepatocytes to synthesize acute
phase proteins. The hepatic induction, in particular by IL-6, of acute phase
response, decreases the capacity to synthesize of other proteins, such as
albumin and transferrin, causing the malnutrition of uremic patient in
hemodialysis. Furthermore, oxidative stress may play an important integral
part in the associations among inflammation and malnutrition. One of the
most important proteins of the acute phase is the serum-amyloid A (SAA),
which embraces a heterogeneous family of apolipoproteins and its haematic
levels increase due to inflammatory causes as well 1000 times. Usually,
serum level of SAA is correlated with serum level of C-reactive protein
even if different studies describe the first as a more sensible marker of
inflammation state and, recently, of cardiovascular risk too. The aim of this
study was to analyze the effect of different haemodialysis membranes on
serum levels of amyloid-A in uremic patients on haemodialysis treatment.
Methods: 40 HD patients (23 males and 17 females) in haemodialysis
treatment at least 6 months, were included in the study and randomized
in 3 groups: the first was treated with new cellulosic membranes (CUP,
n=15), the second group with polysulfone membranes (PSS, n=14) and the
third group with polysulfone membranes with vitamin E (PSE, n=11). All
patients were in good and stable clinical conditions and were treated with
bicarbonate dialysis. Blood samples were collected before the session of the

second dialysis of the week and it was repeated for the following 3 months.
SAA was measured by Nephelometry (BN II Dade Behring).
Results: Serum levels of SAA in the group CUP (89.3±83.6) were
significantly higher than other groups at first month (PSS=13.7±12.6,
PSE=11.5±11.1; p<0.05), at second month (CUP=102.6±81.9,
PSS=29.8±24.9, PSE=7.03±3.8, p<0.05) and at third month
(CUP=60.2±62.7, PSS=15.1±11.8, PSE=9.6±8.0, p<0.05). At second
month SAA of patients treated with PSE (7.0±3.8), resulted significantly
less than levels of the group treated with membranes of standard polysul-
fone too (29.8±24.9, p<0.05). Moreover, our results displayed a straight
relationship between serum levels of SAA and dialysis age (r=0.785,
p<0.05).
Conclusions: In conclusion, early results of this study show that SAA is
a good marker of micro-inflammation and then of biocompatibility in HD
patients, in fact serum level of SAA were significantly less in groups treated
with polysulfone vs. cellulosic membranes. Moreover, this study suggests
that polysulfone added to vitamin E further decreases micro-inflammation
compared with standard polysulfone and the better biocompatibility is
probably linked to antioxidant activity of vitamin E.
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Sa510 EFFICACY AND TOLERABILITY OF ONCE-MONTHLY
HEMATIDE™ (PEGINESATIDE) IN PATIENTS WHO ARE
UNDERGOING CHRONIC HEMODIALYSIS AND NOT ON
ESA TREATMENT

A. Gurevich 1, A. Yampolskiy 2, G. Timokhovskaya 2, H. Tang 3, K. Polu 3,
A.M. Duliege 3. 1St Petersburg MAPS, Russian Federation; 2AFX01-15
Peginesatide Study Group; 3Affymax Inc., Palo Alto, CA, USA

Introduction and Aims: Peginesatide, under phase 3 development for the
treatment of anemia associated with CKD, is an investigational peptide-
based ESA that was designed and engineered to specifically interact with
the erythropoietin receptor that governs erythropoiesis. The current analysis
evaluated the efficacy/tolerability of once-monthly (Q4W) peginesatide in
chronic HD patients who were not treated with an ESA.
Methods: Preliminary data were included from a randomized, active-
controlled, open-label, phase 2 study. Patients who had not received ESA
treatment for at least 12 weeks and had Hb concentrations ≥8.0 g/dL
and <11.0 g/dL were randomly assigned (1:1:1 ratio) to receive IV Q4W
peginesatide (0.04 or 0.08 mg/kg) or thrice-weekly (TIW) epoetin alfa (50
U/kg); doses were subsequently adjusted to maintain Hb levels between
11.0-12.0 g/dL. Study duration was 28 weeks (Correction Period, Weeks
0-20; Evaluation Period, Weeks 21-28). Efficacy was assessed by the Hb
change from Baseline to the Evaluation Period and the Hb response rate
(percentage of patients who exhibited a Hb increase of ≥1 g/dL above
Baseline and a Hb concentration ≥11 g/dL without transfusion during the
previous 8 weeks) in each group.
Results: Patients (N=114) had a mean age of 49.7 years and were primarily
men (61%). See Table for efficacy results. 14 patients (12%) experienced
AEs considered possibly treatment related (peginesatide 0.04 mg/kg group,
6/39 patients [8%]; peginesatide 0.08 mg/kg group, 3/37 patients [8%];
epoetin group, 5/38 patients [13%]); hypertension, injury, poisoning and
procedural complications, and vascular disorders were the only treatment-
related AEs that occurred in >1 patient. SAEs were reported in 18 (16%)
patients (peginesatide 0.04 mg/kg group, 6/39 patients [15%]; peginesatide
0.08 mg/kg group, 8/37 patients [22%]; epoetin group, 4/38 patients [11%]).
Two SAEs (hypertension worsening in the 0.08 mg/kg peginesatide group

Peginesatide Peginesatide Epoetin
0.04 mg/kg 0.08 mg/kg 50 U/kg

Mean Hb change from Baseline to 2.2 2.4 2.4
Evaluation Period, g/dL (95% CI) (1.8 to 2.5) (2.1 to 2.7) (2.1 to 2.7)

Least squares mean difference from epoetin, –0.25 –0.02 NA
Baseline to Evaluation period (97.5% CI) (–0.8 to 0.3) (–0.6 to 0.5)

Hb response rate through the end of the
Evaluation Period, % 92 97 100

Hb response rate relative to epoetin though 0.92 0.97 NA
the end of the Evaluation Period (95% CI) (0.84 to 1.01) (0.92-1.03)
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and arteriovenous fistula thrombosis in the epoetin group) were considered
possibly treatment related.
Conclusions: Results indicate that Q4W peginesatide increased Hb concen-
trations in CKD-HD patients who had not previously been receiving ESA
treatment. The safety profile of peginesatide appears to be similar to that of
epoetin. Compared with TIW epoetin-treated patients, the mean Hb change
from Baseline to the Evaluation Period and the Hb response rate appeared
to be similar for once-monthly peginesatide-treated patients.
Disclosure: This study was supported by and Dr. Gurevich received a grant
as a primary investigator from Affymax Inc.

Sa511 LONG-TERM CLINICAL EXPERIENCE WITH HEMATIDE™
(PEGINESATIDE) IN PATIENTS UNDERGOING
HEMODIALYSIS

B. Schiller 1, E. Martin 2, P. Pergola 2, S. Zeig 2, F. Whittier 2 , R. Leong 3,
C. Francisco 3, A.M. Duliege 3. 1Satellite Healthcare Inc., Mountain View,
CA; 2AFX01-03/09 Peginesatide Study Group; 3Affymax Inc., Palo Alto,
CA, USA

Introduction and Aims: Peginesatide is an investigational peptide-based
erythropoiesis-stimulating agent that was designed and engineered to specif-
ically interact with the erythropoietin receptor governing erythropoiesis.
Peginesatide is in phase 3 development for the treatment of anemia in
patients with chronic kidney disease. Results from 2 initial phase 2 (com-
pleted) studies and 2 ongoing long-term extension studies with once-monthly
peginesatide are reported herein.
Methods: This post hoc analysis included 100 hemodialysis patients
who had stable hemoglobin (Hb) levels on epoetin alfa (baseline) before
entry into the initial studies. Each patient received ≥24 weeks of once-
monthly peginesatide treatment in an initial study and continued to receive
peginesatide in an open-label extension study; the peginesatide dose was
adjusted as necessary to maintain a Hb level of 10 to 12 g/dL (updated from
the original 2006 target of 11 to 13 g/dL in the protocols of the 2 long-term
studies).
Results: Mean Hb levels were maintained within 1 g/dL from baseline
(Figure). Adverse events were reported for 93 patients (93%). Of these
patients, 6 (6%) had AEs possibly related to peginesatide; each type of
AE occurred once. Serious AEs were reported in 67 patients (67%), most
commonly (occurring in ≥10% of patients) pneumonia and congestive heart
failure. A single patient experienced a serious AE that was considered
possibly peginesatide related (fatal pulmonary embolism).

Conclusions: These results indicate that long-term once-monthly pegine-
satide treatment was generally well tolerated. In addition, once-monthly
peginesatide maintained mean Hb levels within 1 g/dL from baseline over
a period of 36 months. Phase 3 studies of once-monthly peginesatide are
ongoing.
Disclosure: The study was supported by and Dr. Schiller is a scientific
advisor for Affymax Inc.

Sa512 PTH AS A TRIGGER FOR EPO RESISTANCE?

Helmut Bink 1, Dirk Hondelmann 2, Helmut Steil 3, Judith Kirchgessner 3,
The German EuCliD User Group. 1Dialyse am Hellweg, Dortmund,
Germany; 2Nephrologischer Verbund Duisburg, Duisburg, Germany;
3Fresenius Medical Care GmbH, Bad Homburg, Germany

Introduction and Aims: In haemodialysis patients erythropoietin-resistance

is common and has been reported amongst others to be related to hyper-
parathyroidism. The present analysis aims to assess the relationship of EPO
dosage and PTH levels in HD patients.
Methods: 4485 patients of 59 dialysis units of German EuCliD (European
Clinical Database)-users receiving HD treatment for at least 3 months and
with a valid application of EPO in 2009 were included.
Patients (age 68±14 yrs, 43.5% females) were divided into 4 groups
according to their prescribed EPO dosage (1: <8000 IU/week; 2: >=8000-
12000; 3. >=12000-20000; 4. >=20000). A one-way between-groups
analysis of variance was conducted to explore the impact of age, time on
HD, ferritin, haemoglobin (Hb), albumin, C-reactive protein (CRP) and
PTH. Results were expressed as mean ± SEM.
Results: There was a statistically significant difference between the 4 groups
at the p<0.05 level for age, time on HD, Hb, albumin and PTH. Patients
with high EPO dosages were younger, longer on HD, had lower Hb and
albumin but higher PTH values. No significant difference for ferritin and
CRP was observed.

EPO groups 1 2 3 4

Age (yrs) 70±0.47 70±0.53 68±0.33 66±0.4
Time on HD (yrs) 3.9±0.12 4.0±0.15 4.5±0.1 5.2±0.12
Hb (d/dL) 11.6±0.04 11.5±0.05 11.4±0.03 11.3±0.04
Albumin (g/dL) 3.9±0.02 3.8±0.02 3.8±0.01 3.7±0.01
PTH (ng/L) 229±18 240±19 235±10 306±14

Despite the application of high EPO dosages the Hb level was found to
be relatively low in EPO group 4 with significantly elevated PTH levels.
In contrast, the highest Hb values were found in the lowest EPO dosage
group with low PTH levels. This correlation might be explained as an
EPO-resistance or -antagonism triggered by PTH.
Conclusions: The results confirm the correlation between PTH levels and
renal anaemia in HD patients. It might be assumed that this correlation leads
to higher EPO requirements as a result of PTH related EPO resistance. Time
on HD and the related progression in hyperparathyroidism has to be taken
into account. When considering the high health care expenditure related to
EPO therapy, lowering PTH levels could facilitate cost reduction besides
the well known medical benefits.

Sa513 EXPERIENCE WITH LARGE DOSES OF THREE
DIFFERENT INTRAVENOUS IRON PREPARATIONS IN
PRE-DIALYSIS CHRONIC RENAL FAILURE PATIENTS

Konstantinos Salpiggidis, Georgia Bagiatudi, Danai Stavrianaki,
Evangelos Sarris. Department of Nephrology, Western Attica General
Hospital, Athens, Greece

Introduction and Aims: The therapeutic role of intravenous (IV) iron
supplementation is well established in haemodialysis patients especially
in those treated with erythropoietin (Epo). It is well known that iron
deficiency is a very common cause of anaemia, Epo hypo responsiveness
and high dose Epo regimens. Iron stores in patients (pts) with chronic
renal disease (CRDpts) stage 3 or 4 are moderately depleted and usually
oral supplementation is insufficient to met iron demands for many reasons
(gastrointestinal impairment in uremia, low protein intake and iron content,
no compliance). Many reports suggested that in CRDpts IV iron corrects
iron deficiency, Epo hypo responsiveness and decrease significantly Epo
dosage. The use of large doses of IV iron is not well established although
there are data in the literature reassuring the safety of large doses with
different IV iron preparations.
We performed an open label prospective randomized study in order to
compare efficacy in anemia correction and side effects of large doses of
IV iron – sucrose (IS), iron – low molecular weight dextran (ID) and iron
carboxymaltose (IC), in CRDpts stage 3 and 4.
Methods: From 478 pts who were followed in outpts clinic, 97 fulfilled
the criteria and entered the study for a six months follow up. Pts were
considered for IV iron infusion if their Hb was < 10g/dl, serum ferritin
(SF) < 100 μg/l despite oral supplementation for at least 3 months, were on
Epo therapy or required high doses. Patients with CRP >5mg/l, evidence
of folic acid and vitamin B12 deficiency, known haematology disorder or
previous hypersensivity to IV iron infusion were excluded. The large dose of
IV infusion was in accordance with each pharmacy manufacturer’s product



Saturday, June 26, 2010 Anaemia and ESA 1 iii211

instructions and the total dose for each patient was 1 g. A test dose was
administered in patients received IS or ID. The 97 patients were randomly
assigned into 3 groups. In 33 patients 200mg of IS was administered each
day in 2 hours, in 29 patients 300mg of ID in 2 hours and in 35, 1g of IC in
15 minutes.
Results: Of the 33 pts in IS group 2 had an episode of anaphylaxis to the
test dose and 10 (30.3%) experienced serious phlebitis in the infusion sites.
In the ID group 2 pts had an episode of anaphylaxis and 2 (6.8%) minor
phlebitis as well. There was not any episode of side effects in the IC group.
The mean hemoglobin in all pts rose from a baseline value of 9.6±5.2
g/dl to 12.3±1.8 g/dl at six months (p<0.0001). Mean SF levels rose
from 91.2±14.3 μg/dl to 381.6±163.8μg/dl (p<0.0001). The Epo dosage
decreased from a mean 6.102.9 IU/week (epoeitin beta) and 56.2 mcg/week
(darbepoeitin alpha) to 4.250.6 IU/week and 35.4mcg/week respectively
(p<0.001).
Conclusions: The three large doses of IV iron preparations are effective in
the correction of anaemia in CRDpts stage 3 and 4 and decrease significantly
Epo requirements, although IS and ID should always be given with full
precaution due to side effects. IC seems to offer reduced administration time
and large amount of iron in one dosage with substantial potential cost saving
for health providers, coupled with the fact that no test dose is required.

Sa514 DIAGNOSTIC VALUE OF IRON INDICES IN HEMODIALYSIS
PATIENTS

Maria Tsiatsiou 1, Efstathios Mitsopoulos 1 , Eleni Intzevidou 1 ,
Ourania Kougioumtzidou 1 , Georgios Visvardis 1,
Dorothea Papadopoulou 1, Ploumis Pasadakis 2, Vasilios Vargemezis 2,
Dimitrios Tsakiris 1. 1Department of Nephrology, Papageorgiou General
Hospital, Thessaloniki, Greece; 2Department of Nephrology, Medical
School, Democritus University of Thrace, Alexandroupolis, Greece

Introduction and Aims: Iron deficiency constitutes a significant cause of
anemia in hemodialysis patients and is evaluated by the use of hematological
and biochemical indices. The study was aimed to estimate the diagnostic
value of conventional iron indices, ferritin and transferrin saturation (Tsat),
in comparison to alternative indices: percentage of hypochromic erythro-
cytes (Hypo%), erythrocyte hemoglobin content (CHr) and concentration
(CHCMr), concentration of soluble transferrin receptor (sTfR) in serum and
sTfr index (sRfR/log(ferritin)).
Methods: 98 stable-state hemodialyis patients (52 men) were included
in this study. All patients were on stable rHuEPO maintenance dose
and had no transfusions or per os/parenteral iron administration for at
least 2 months. Their mean age was 65 years and the mean duration
of hemodialysis was 62 months. Detailed medical history and routine
analysis, along with all the above iron indices (ferritin, Tsat, HYPO%,
CHr, CHCMr, sTfR and sTfR/log(ferritin)) were reported at baseline. Each
patient received 1000mg iron sucrose intravenously, distributed among 10
consecutive dialysis treatments. A response to intravenous iron was defined
as an increase in hemoglobin value equal or greater than 10% from baseline
values, detected at least in two recordings, during two months following the
end of iron loading.
Results: Twenty nine patients responded to iron loading and were considered
iron deficient. Receiver operating characteristic (ROC) curve analysis
showed that the test with the largest area under the curve (AUC) was
CHCMr, followed by the ratio sTfR/log ferritin, sTfR, HYPO%, ferritin,
CHr, Tsat. These tests had a predictive value to detect iron deficiency, and
this was the case also with values of CHr increase at the end of the first
week. However, although the AUC in the ROC analysis was significantly
different from 0.5, the combined sensitivity and specificity of these markers
to diagnose iron depletion was <80% at any cutoff value.
Conclusions: The tests CHCMr, CHr, sTfR, sTfR/log ferritin, HYPO% were
superior to conventional iron indices ferritin and/or Tsat, in the assessment
of iron deficient patients. However, no index at any cutoff value provided
combined sensitivity and specificity >80%.

Sa515 ONCE MONTHLY C.E.R.A. IN HEMODIALYSIS PATIENTS
PROVIDES STABLE Hb LEVELS – RESULTS FROM THE
NON-INTERVENTIONAL SESAM STUDY

Thomas Weinreich 1, Frank Leistikow 2, Hagen-Georg Hartmann 3,
Günter Vollgraf 4 . 1Dialysezentrum, Villingen-Schwenningen, Germany;
2Nierenzentrum-Mannheim, Mannheim, Germany; 3MVZ Saarbrücken
GmbH, Saarbrücken, Germany; 4Nephrologische Praxis – Dialyse,
Dortmund, Germany

Introduction and Aims: C.E.R.A. (Mircera) has recently been approved
as a new long acting erythropoiesis stimulating agent (ESA) in patients
(pts.) suffering from renal anemia. The SESAM trial was an observational
study to test stability of anemia control and drug safety of CERA in routine
clinical practice in hemodialysis patients.
Methods: This non-interventional study was conducted in 92 German
centers. Data of 924 hemodialysis pts. were collected over 8 months/9
visits. Analysis of the collected data was done in a descriptive way.
Results: 910 pts. formed the Full Analysis Set (FAS), and for 710 pts. (Per
Protocol Set, PPS), data on application of Mircera and Hb measurements at
least twice between months 7 and 9 were available. In 856 pts. information
about previous ESA treatment was recorded (Table):

Previous ESA treatment (SS, multiple entries possible)

Darbepoetin α Epoetin α Epoetin β Epoetin δ Epoetin unspecified C.E.R.A.

208 (22,7%) 171 (18,7%) 391 (42,7%) 51 (5,6%) 6 (0,7%) 189 (20,6%)

During the evaluation period (EP: visit 6-8 after study start) for the PPS, 469
(66.1%), 110 (15.5%), 194 (27.3%) and 286 (40.3%) of pts. were stable in
the ranges of 10-13/11-12/11-12.5/10-12 g/dL Hb, respectively (Figure 1).

Mean intra-individual fluctuation of Hb values during EP was 0.50±0.43
g/dL. In 728 (90.5%) pts. of the FAS, during EP, the intra-individual Hb
fluctuation was ≤1.0 g/dL (Figure 2).

The monthly dose of Mircera changed from 116±71.9 to 129.9±78.3
μg from start to last application, respectively. In total, 130 adverse drug
reactions (ADR) were reported from 80 (8.7%) pts., mainly Hb decrease
(42), gastrointestinal (10), infections (6), vascular (6) and cardiac (4)
disorders. In 46 pts. ADR were graded ’serious’, 2 deaths occurred and in 4
pts. ADR lead to trial discontinuation.
Conclusions: Once monthly CERA treatment maintained stable Hb values
with low intra-individual variability in this non-interventional study on
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hemodialysis pts. converted from frequent-applicable ESA. Treatment with
once-monthly Mircera was practicable and safe, with a low incidence of
drug-related events being reported.
Disclosure: The author was coordinating investigator of the study. The study
was sponsored by Roche Pharma AG, Germany, and the author received a
grant for participation in the study.

Sa516 ABSENCE OF CARDIAC DISEASE AND RECOMBINANT
HUMAN ERYTHROPOIETIN (r-HuEPO) INDEPENDENCE IN
CHRONIC HEMODIALYSIS PATIENTS

Olimpia Ortega, María Sánchez, Ramiro Callejas, Nuria Laso,
Isabel Rodríguez, Paloma Gallar, Juan Carlos Herrero, Milagros Ortiz,
Carmen Mon, Aniana Oliet, Ana Vigil. Nephrology, Hospital Severo
Ochoa, Leganés, Madrid, Spain

Introduction and Aims: We have observed a substantial proportion of
dialysis patients with high haemoglobin level without r-HuEPO supplements
at our single centre, where a strategy of strict volume control has been
adopted for many years. Our aim was to analyse the characteristics of these
patients and to compare them to all others.
Methods: This is an observational retrospective study performed at our
single dialysis centre where a strategy of strict volume control has been
adopted. This strategy consists on a low sodium diet prescription, the use
of long dialysis sessions and continuous assessment and reassessment of
dry weight in each session. A total of 86 stable prevalent dialysis patients
(on dialysis > 180 days) were included. Of them, 15 patients (17%) were
(r-Hu)EPO independent. EPO independence was defined as Haemoglobin
(Hb) > 12 g/dl and no use of EPO for at least 12 months. Demographic
characteristics, clinical, haematological and biochemical data, dialysis tech-
niques and comorbidities were compared between EPO dependent and
EPO independent patients. Cardiac disease (previous hystory of angina,
myocardial infarction, heart failure or arrythmias) was analysed indepently
of other comorbidities. For all biochemocal data, a mean value of the
multiple measurements during the last 12-month period was included.
Results: Comparing to the EPO dependent patients, our EPO independent
patients had higher Hb level (13.2±0.4 vs 11.9±0.9 g/dl; p<0.001), showed
a higher proportion of men (p=0.02), were more frequently (p<0.05) on
on-line hemodiafiltration, had less frequently clinical evident cardiopathy
(20% vs 62%; p<0.005) and showed lower levels of NT-proBNP (median
value 2360 vs 5620 pg/ml; p<0.001) despite they were on dialysis for a
longer (not significant) period (median dialysis vintage: 6 vs 3.5 years;
p:NS). Logistic multivariate regression analysis showed that only male
gender and absence of cardiopathy were independent predictors of high Hb
levels without EPO supplements. We found no differences between the two
groups in other comorbidities not related to cardiac disease, patients’ age,
iron stores, nutritional data, CRP, PTH levels or the proportion of patienys
with vitamin D supplements. Systolic BP was also similar (129±14 vs
127±17 mmHg; p: 0.8). BP was well controlled with a low proportion of
patients with antihypertensives (13% vs 22%; p:NS) in both groups.
Conclusions: Comparing to other reports, the proportion of EPO indepen-
dent patients at our single centre with a strategy of strict volume control is
high. Absence of cardiac disease seems to be the key factor associated with
the likelihood of having high Hb without needing EPO supplements. Our
results highlight the importance of continuous prevention of fluid overload
in order to prevent myocardial damage and suggest an interaction between
cardiac damage and anemia also among dialysis patients.

Sa517 ATORVASTATIN DECREASES SERUM HEPCIDIN,
IMPROVES IRON BIODISPONIBILITY AND AMELIORATES
ERYTHROPOIETIN (rHuEPO) RESPONSIVENESS IN
ANEMIC CHRONIC HEMODIALYSIS PATIENTS

Anca Rusu 1, Anca Cristea 2, Ioan Mihai Patiu 3, Costel Spanu 4, Mirela
Gherman Caprioara 4. 1Rena Clinic Hemodialysis Center, Cluj Napoca,
Romania; 2Emergency County Hospital, Immunology Department, Cluj
Napoca, Romania; 3Nefromed Dialysis Center, Cluj Napoca, Romania;
4Nephrology Clinic Mihai Manasia, University of Medicine and Pharmacy,
Cluj Napoca, Romania

Introduction and Aims: Hepcidin is an acute phase protein involved in

functional iron deficiency. The aim of this prospective study was to evaluate
the effect of atorvastatin on hepcidin levels, iron biodisponibility and
rHuEPO responsiveness in chronic hemodialysis patients.
Methods: 69 chronic hemodialysis patients treated with rHuEPO were
included. Those with absolute iron deficiency (serum feritine<100ng/dl and
transferine saturation<20%), blood loss, malignancies, vitamin B12 and
folates deficiency, severe hyperparathyroidism, underdialysis were excluded.
Serum hepcidin was measured using ELISA kit at started and after 8 weeks.
rHuEPO doses (U/kg/week) were recorded. rHuEPO responsiveness index
was calculated as rHuEPO U/week/hematocrit. A poor response was
defined as a rHuEPO responsiveness index>200. Hemoglobin, hematocrit,
serum iron and serum feritine were determined monthly. Serum transferine
was measured at started and after 8 weeks. Fuctional iron deficiency
was defined as serum feritine>100ng/dl and transferine saturation<20%.
Patients with serum hepcidin>200pg/ml were divided in group A (n=14)
treated with rHuEPO and atorvastatin 10 mg/day for 8 weeks and group
B (n=19) treated with rHuEPO only. Group C (n=30) consisted of patiens
with hepcidin<200pg/ml, treated with rHuEPO. Statistical analysis was
performed with Sigma Stat program.
Results: Hepcidin displayed a negative correlation with hemoglobin
(p<0.001, R0.693), a positive correlation with rHuEPO doses (p<0.001,
R0.453) and with rHuEPO index (p<0.001, R0.674) as well as a neg-
ative correlation with transferine saturation (p=0.002, R0.455). Hepcidin
was higher in patients with functional iron deficiency than in those
with normal iron status (477.5±106.4 vs 157.5±76.6pg/ml,p<0.001).
Hemoglobin, hepcidin, serum feritine, transferine saturation, rHuEPO doses
and rHuEPO index did not differ significantly between group A and
group B before atorvastatin administration. Atorvastatin treated patients
decreased their hepcidin, increased transferine saturation and improved
rHuEPO responsiveness when compared with initial values (110.7±60.4
vs 566.1±175.0pg/ml,p<0.001; 22.4±0.8 vs 17.9±1.1%,p<0.001 and
rHuEPO index 162.9±85.9 vs 405.9±102.9,p<0.001 respectively). After
atorvastatin patients from group A significantly increased their hemoglobin
than group B (11.3±1.0 vs 9.9±1.3g/dl,p=0.003), hepcidin was lower in
group A than in group B (110.7±60.4 vs 368.3±174.5pg/ml,p<0.001) and
transferine saturation ameliorated in group A than in group B (22.4±0.8 vs
19.1±1.4%,p=0.002); patients treated with atorvastatin displayed a better
response to rHuEPO as compared to group B (rHuEPO index 162.9±65.9
vs 336.5±102.5,p<0.001).
Conclusions: We conclude that atorvastatin significantly decreases serum
hepcidin, improves iron biodisponibility and ameliorates rHuEPO respon-
siveness in anemic chronic hemodialysis patients.

Sa518 ONCE-MONTHLY C.E.R.A. IN CHRONIC KIDNEY DISEASE
PATIENTS NOT ON DIALYSIS PROVIDES EFFICIENT HB
CONTROL IN DAILY USE – RESULTS FROM THE
NON-INTERVENTIONAL SUPRA STUDY

Stefan Heidenreich 1, Frank Leistikow 2, Andreas Atzeni 3,
Gert-Peter Dragoun 4. 1KfH-Nierenzentrumw, Aachen, Germany;
2Nierenzentrum Mannheim, Mannheim-Käfertal, Germany; 3Dialysepraxis
Osnabrück, Osnabrück, Germany; 4Nephrologische Praxis, Aschaffenburg,
Germany

Introduction and Aims: The SUPRA trial was designed to monitor the use
of once-monthly C.E.R.A. (Mircera) in every day clinical practice in anemic
chronic kidney disease (CKD) patients (pts.) not on dialysis without the
constraints of an interventional protocol. The study investigated if Mircera
maintained stable Hb levels in this clinical setting, and whether satisfaction
of once-monthly administration could be demonstrated.
Methods: This non-interventional trial was conducted in 46 German
centers. Data of 335 pre-dialysis pts. treated with once-monthly Mircera
were captured over an 9-month-treatment period. Analysis of the collected
data was performed in a descriptive way.
Results: 335 pts. were treated and formed the safety population. We present
data from 259 (77.3%) pts. from whom at least one Hb measurement
was available in month 7-9 (efficacy evaluation period). Patients who
had been previously switched (n=135; 52.1%) from frequent-applicable
erythropoiesis stimulating agents to Mircera, and pts. who had been started
de novo on Mircera were included. Main reasons for pre-terminal renal
disease were hypertensive nephrosclerosis (38.6%), diabetic nephropathy
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(29.3%) and glomerulonephritis (13.9%). The baseline Hb was 10.7±1.1
g/dL, and 11.3±1.1 g/dL at study end. In months 7-9 57 (22.0%), 115
(44.4%), 116 (44.8%), and 179 (69.1%) patients had all measured Hb values
in the ranges of 11-12/11-13/10-12/10-13 g/dL b, respectively. The mean
monthly Mircera dose at the final visit was 87.6 μg (median 75 μg). In
average, each patient underwent 1 dose increase, 0.9 dose reduction and
0.9 dosing interruption during the 9 month observation time. Altogether,
there were 13 pts. experiencing adverse drug reactions during the study. In
the final assessment, 46.3% and 48.6% of the pts. and treating physicians
respectively were very satisfied and 53.3% and 50.2%, respectively, were
satisfied by the once-monthly Mircera therapy.
Conclusions: Data collected within this non interventional trial on CKD
patients exposed to once-monthly Mircera therapy indicated good efficacy,
a low incidence of drug-related events and a high degree of satisfaction for
both the patient and the treating physician.
Disclosure: The author was coordinating investigator of the study. The study
was sponsored by Roche Pharma AG, Germany, and the author received a
grant for participation in the study.

Sa519 EVALUATION OF OXIDATIVE STRESS AND
INFLAMMATORY PARAMETERS IN KIDNEY OF RATS
TREATED WITH DIFFERENT IRON SUCROSE SIMILAR
SUBSTANCES FROM ASIAN COUNTRIES

Jorge Toblli, Gabriel Cao, Leda Oliveri. Laboratory of Experimental
Medicine, Hospital Aleman, University of Buenos Aires

Introduction and Aims: This study compares the effects of iron sucrose
(IS) with six recent Asian ISS preparations to determine their effects on
oxidative stress and inflammatory markers in kidney of normal rats.
Methods: Eight groups of rats: G1 ISSFERP, G2 ISSFERI, G3 ISSFERO, G4
ISSENCI, G5 ISSBACK, G6 ISSLIB, G7 IS; G8 Control. G1,G2, G3, G4, G5,
G6, and G7 with a weekly IV dose (40mg iron/kg bw) of the corresponding
iron compound, and G8 normal saline solution at 1,7,14, 21 and 28 days.
Animals were killed after the last iv dose (day 29). In kidney homogenates,
oxidative stress parameter were evaluated. Ferritin, IL6, and TNF-alpha
were also performed by immunohistochemistry.
Results: Table 1and 2 illustrate the main findings.

Table 1. Data at the end of 4 week

Mean ± SD Hb SI TSAT Tissue Ferritin Proteinuria Cr. Cl
(g/dl) (ug/dl) (%) (%/area) (mg/day) (ml/min)

G1 ISS FERP 16.4±0.2 478.0±45.0* 84.4±4.0* 3.6±0.5* 35.5±7.0* 2.1±0.1*
G2 ISS FERI 16.5±0.3 458.9±60.0* 89.9±6.1* 3.0±0.5* 31.8±8.2* 2.2±0.1*
G3 ISS FERO 16.5±0.2 486.3±43.1* 88.9±5.3* 2.7±0.7* 30.7±5.9* 2.2±0.1*
G4 ISS ENCI 16.4±0.2 453.7±41.2* 89.0±5.7* 3.3±0.4* 39.4±8.2* 2.3±0.1*
G5 ISS BACK 16.5±0.6 469.0±56.1* 84.8±5.2* 3.6±0.3* 35.0±6.8* 2.1±0.2*
G6 ISS LIB 16.5±0.2 487.9±39.9* 86.6±4.4* 3.4±0.6* 29.8±7.9* 2.4±0.2*
G7 IS 16.4±0.2 395.7±21.0 70.1±4.1 6.1±0.7* 6.3±3.0 2.7±0.2
G8 Control 16.1±0.6 301.2±10.8 47.2±4.6 0.2±0.1* 3.8±2.8 2.9±0.1

*p<0.01 versus IS and Control.

Similar results were observed in liver and heart.
Conclusions: These results confirm the harmful effects of the ISS prepa-
rations tested and raises significant questions as to their suitability as
clinical therapies. The results also highlight the potentially deleterious
effects that subtle structural modifications, generated through variations in
manufacturing procedures, might have on existing compounds.
Disclosure: This study was supported by Vifor Pharma.

Abstract Sa519 – Table 2. Oxidative stress and Inflammatory markers at the end of 4 week

Mean ± SD TBARS (nmolMDA/g prot) CuZnSOD (U/mg) GSH (nmol/mg) Catalase (U/mg) GPx (U/mg) IL6 (%/area) TNFalpha (%/area)

G1 ISS FERP 195.5±21.0* 22.8±3.2* 50.2±4.1* 193.8±13.8* 135.8±11.8* 6.2±0.8* 4.3±0.3*
G2 ISS FERI 176.2±16.9* 23.9±3.8* 47.8±5.5* 199.9±15.3* 143.1±12.0* 5.9±1.0* 4.0±0.6*
G3 ISS FERO 178.4±16.1* 26.1±1.6* 45.1±6.0* 188.2±12.7* 139.9±12.1* 6.6±1.2* 3.9±0.6*
G4 ISS ENCI 167.9±18.9* 23.4±2.0* 47.1±6.1* 182.6±11.7* 141.8±9.9* 5.8±1.0* 4.1±0.4*
G5 ISS BACK 170.9±20.0* 22.1±2.9* 42.9±5.9* 198.0±16.1* 130.9±17.8* 6.0±1.3* 3.8±0.5*
G6 ISS LIB 178.9±16.9* 21.4±2.8* 42.8±6.7* 200.8±10.7* 128.8±16.9* 5.9±1.1* 4.3±0.4*
G7 IS 70.40±12.2 7.9±2.0 70.7±6.1 150.0±12.7 88.9±10.8 1.2±0.5 0.5±0.1
G8 Control 66.1±7.4 6.9±1.8 74.4±4.9 144.2±15.4 87.1±9.3 0.2±0.1 0.1±0.1

*p0.01 versus IS and Control.

Sa520 FREQUENT LOW-DOSE IRON SUPPLEMENTATION IN
HAEMODIALYSIS PATIENTS: BETTER RESPONSE TO EPO
AND SMALLER YEARLY AMOUNT OF IRON

Marko Malovrh 1, Nina Hojs 2, Vladimir Premru 1. 1Department of
Nephrology, University Medical Centre, Ljubljana, Slovenia; 2Medical
Faculty Ljubljana, Ljubljana, Slovenia

Introduction and Aims: Anaemia is important complication of chronic
kidney disease. Treatment includes the use of epoetin (EPO) and iron
supplementation. However, the optimal schedule of iron supplementation
remains to be defined.
Methods: Out of 60 patients included in our prospective observational
study, 31 completed the study. Patients were treated for one year (period
1) with EPO and an intermittent pulse regimen consisting of 100 mg of
iron sucrose, administered after different dialysis sessions, depending on
serum ferritin and other laboratory values, but no more than once per week.
During the next three years (period 2), patients were treated with EPO and
need-based, continuous, low-dose iron. Iron doses were determined on the
basis of values and changes of serum ferritin and transferrin saturation every
fourth week after the longest interdialysis time interval. Iron doses ranged
from 10-60 mg of iron sucrose, and were given one to three times per week.
If grounded, we gradually reduced or even abolished the iron doses.
Results: Results are shown in table 1.

Dose and laboratory measure Period 1 Period 2 p-value*

ESA-weekly dose (IU) 6680.7±4346.2 7090.9±5680.9 0.495
ESA (IU/kgBW/week) 106.6±84.3 112.6±106.26 0.483
Iron-dose per year (mg) 2168.6±855.2 860.7±317.1 0.0001*
Haemoglobin (g/L) 121.9±9.1 127.3±7.1 0.0001*
Haematocrit 0.37±0.03 0.38±0.02 0.0001*
Hypochromic erythrocytes (%) 2.3±1.9 2.1±1.1 0.305
Thrombocytes (×109/L) 208.7±47.5 210.1±52.3 0.738
Serim ferritin (μg/L 744.7±210.9 670.7±111.5 0.030*
Saturation of transferrin (%) 26.7±6.6 24.3±5.1 0.018*
TIBC (μmol/L) 50.9±3.9 47.9±4.0 0.0001*
Parathyroid hormone (ng/L) 208.8±47.5 210.1±52.3 0.738
Serum albumins (g/L) 42.5±2.0 45.2±11.9 0.215
CRP (mg/L) 11.9±13.3 11.5±13.3 0.698
Kt/V 1.64±0.31 1.71±0.27 0.009*

*p<0.05 = statistical significance.

A significant increase in the haemoglobin concentration and haematocrit
during period 2 in comparison with period 1 was observed. The use of
EPO did not change significantly during period 2, while the dose of iron
per year was significantly lower in period 2. Significantly lower values
were obtained for serum ferritin, saturation of transferrin, and total serum
iron-binding capacity (TIBC) during period 2 versus period 1. We did not
find any significant differences in PTH, CRP, and albumins during period 2
in comparison with period 1.
Conclusions: Our study shows that a better response to EPO therapy is
achieved with need-based, continuous, low-dose iron replacement. This is
reflected in the significantly higher values of haemoglobin and haematocrit
for period 2, with the use of a significantly smaller yearly amount of iron
during period 2. Moreover, we may infer that our treatment leads to the
smaller use of expensive EPO for preserving the same haemoglobin value.
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Sa521 EPO TREATMENT AT THE START RATHER THAN END OF
HEMODIALYSIS EFFICIENTLY IMPROVED IRON
UTILIZATION AND RENAL ANEMIA

Noritomo Itami 1, Yasushi Shimonaka 2, Yusuke Sasaki 2,
Kazushi Tsuneyama 1, Taishi Nakashima 1. 1Kidney Center, Nikko
Memorial Hospital, Muroran, Hokkaido, Japan; 2Product Research Dept.,
Chugai Pharmaceutical Co.,Ltd, Kamakura, Kanagawa, Japan

Introduction and Aims: Iron is essential for erythroid progenitor matura-
tion. In clinical practice, EPO is usually injected at the end of hemodialysis
(HD) for renal anemia treatment. We hypothesize that EPO treatment in
advance of HD is adequate because we expect that concentrated iron during
HD results in an ample iron supply for erythroid maturation after EPO stim-
ulus. To test this hypothesis, we measured iron parameters and serum levels
of hepcidin-25 after EPO treatment. This pilot study would also determine
whether the EPO dose could be reduced by altering EPO treatment at the
start of HD.
Methods: Ten HD patients provided written informed consent and were
enrolled in Study I. Inclusion criteria were serum ferritin above 200ng/mL
and no apparent hematological disorders. Group 1 (n=5): EPO (3000IU)
was injected at the end of HD. Group 2 (n=5): EPO (3000IU) was injected
at the start of HD. Blood was collected before and 0, 1, 3, 6, 24 hours
after HD. At the next HD, these patients did not receive EPO treatment, and
blood was collected before and 0, 1, 3, 6, 24 hours after HD. Laboratory
tests were performed and serum levels of hepcidin-25 were measured.
In Study II, written informed consent was obtained from 33 HD patients.
At the start of the study, EPO treatment was changed from the end of
HD (period I) to the start of HD (period II). Other anemia treatment was
carried out as usual. EPO dose was altered biweekly to maintain a target
hemoglobin (Hb) level of 11-12g/dL. After 15 weeks, average EPO dose
and clinical parameters were examined.
Results: In Study I, without EPO treatment, serum iron was elevated and
serum levels of hepcidin-25 were decreased immediately after HD. Six
hours after HD, serum levels of hepcidin-25 returned to the levels shown
before HD. In Group 1, although EPO did not affect serum iron and serum
levels of hepcidin-25 at 6 hours after HD, EPO suppressed hepcidin-25
at 24 hours after HD. On the other hand, serum iron and serum levels of
hepcidin-25 showed sustained suppression in Group 2 by EPO treatment.
In Study II, Hb was unchanged at the end of both periods (10.93±0.69g/dL
and 11.00±0.62g/dL, p=0.76). The frequency of iron treatment (46% and
39%, p=0.80) and serum ferritin were unchanged (177±102ng/mL and
197±106ng/mL, p=0.25). Average EPO dose in 4 weeks of the end of the
period was significantly reduced from 5564±2298 IU/week in period I to
4591±1991 IU/week in period II (p=0.025).
Conclusions: These results indicate that EPO treatment at the start of HD
was more effective for iron utilization than EPO treatment at the end of HD.
Concentrated serum iron by HD was effectively utilized for erythropoiesis by
EPO treatment in advance. Moreover, sustained suppression of hepcidin-25
by EPO treatment at the start of HD is favorable for iron utilization.
It was confirmed that improved iron utilization reduces EPO dose, although
Hb level and iron treatment were unaffected. Although a longer and more
detailed study is necessary, these results indicate that an efficient EPO
treatment should be reconsidered.
Disclosure: We wish to thank Chugai Pharmaceutical Co.Ltd. for their
assistance in measuring hepcidin-25.

Sa522 IMPROVEMENT OF ANEMIA AFTER CINACALCET
THERAPY FOR SECONDARY HYPERPARATHYROIDISM IN
HEMODIALYSIS PATIENTS

Shigeru Otsubo 1, Aiji Yajima 2, Miwa Ishihara 1, Masayo Naito 1,
Naoki Kimata 3, Keiko Uchida 4, Takashi Akiba 3, Kosaku Nitta 4.
1Department of Blood Purification, Sangenjaya Hospital, Tokyo, Japan;
2Towa Hospital, Tokyo, Japan; 3Department of Blood Purification, Tokyo
Women’s Medical University, Tokyo, Japan; 4Department of Medicine,
Kidney Center, Tokyo Women’s Medical University, Tokyo, Japan

Introduction and Aims: Anemia is a common disorder in dialysis patients.
Certain factors in dialysis patients contribute to hyporesponsiveness to
erythropoietin. Secondary hyperparathyroidism (SHPT) is usually listed as
one of the possible reasons for impaired responsiveness to erythropoiesis-

stimulating agents (ESA) in patients with chronic kidney disease. SHPT
is a common complication in these patients and is known to induce bone
marrow fibrosis, impairment of erythropoiesis, and inhibition of endogenous
production of erythropoietin. On the other hand, the calcimimetic drug
cinacalcet, which increases the sensitivity of the parathyroid calcium-
sensing receptors to calcium, is a newly introduced drug for the treatment
of SHPT in patients with chronic kidney disease. To determine the effect
of cinacalcet treatment on renal anemia, we investigated the response to
erythropoiesis-stimulating agents (ESA) in hemodialysis patients started on
cinacalcet.
Methods: Twenty patients on maintenance hemodialysis started on treatment
with cinacalcet were enrolled in this study. Serum levels of intact parathyroid
hormone (i-PTH), albumin, calcium, phosphorus, alkaline phoshatase, c-
reactive protein (CRP), iron, total iron-binding capacity and hemoglobin
were measured before and at 1, 4, 8 and 12 months after the start of
cinacalcet therapy. Darbepoetin Alfa (DPO) was used as the ESA. We also
compared the required dose of ESA.
Results: Cinacalcet therapy resulted in an immediate decrease of the
serum i-PTH from the pre-treatment level of 854±293 pg/ml to 503±421
pg/ml (p<0.0001) at 1 month and further to 283±243 pg/ml (p<0.0001)
at 12 months. Hemoglobin level was not statistically changed from the
pre-treatment level of 10.2±1.2 g/dl to 10.3±1.2 g/dl at 12 months. There
were also no significant changes in the serum albumin or CRP levels or of
the transferrin saturation in the patients. The dose of DPO was gradually
decreased. As compared with the pre-treatment dose (24.0±16.7 μg/week),
the dose of DPO was significantly lower at 8 months (15.0±20.1 μg/week,
P<0.05) and at 12 months (14.0±16.4 μg/week, P<0.05, as shown in figure
below).

Conclusions: Addition of cinacalcet to conventional SHPT therapy may be
associated with an improved response to ESA administered for the treatment
of renal anemia.

Sa523 USE OF A NEW TANDEM MASS SPECTROMETRY ASSAY
TO MEASURE SERUM HEPCIDIN: A COMPARISON OF
LEVELS IN HAEMODIALYSIS PATIENTS WITH HEALTHY
CONTROLS AND PATIENTS WITH HEREDITARY
HAEMOCHROMATOSIS

Stephan Brincat 1, Sukhvinder S. Bansal 2, Adrian Bomford 3,
Leela Goldstein 1 , Iain C. Macdougall 1. 1Department of Renal Medicine,
King’s College Hospital, London, United Kingdom; 2Pharmacaeutical
Sciences Division, King’s College London, London, United Kingdom;
3Institute of Liver Studies, King’s College Hospital, London, United
Kingdom

Introduction and Aims: Hepcidin, a 25-amino acid peptide hormone
discovered in the last decade, is a key regulator of iron metabolism. It
is modulated in response to anaemia, inflammation, and hypoxia. Until
recently, methods have been unavailable for measuring blood levels of this
peptide in renal patients, and urinary measurements in this population are
unhelpful.
Methods: We have developed a novel validated liquid chromatography
tandem mass spectrometry assay (LC MS/MS) for the measurement of
hepcidin in serum, using synthetic isotopically labelled hepcidin-25 as an
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internal standard. We used this method to measure levels in a randomly
selected population of haemodialysis patients, and compared the results
with those obtained from healthy controls and patients with hereditary
haemochromatosis. To date, results are available for 10 haemodialysis
patients (3 males, age range 40-73 years), with another 30 samples awaiting
analysis. Data from 50 healthy subjects (30 males, age range 24-50 years)
and 20 patients with hereditary haemochromatosis (17 males, age range
34-65 years) were used for comparison.
Results: Hepcidin levels ranged from 0.69 to 11.60nmol/L in the 50
healthy controls, 0.24 to 3.02nmol/L in the 20 patients with hereditary
haemochromatosis, and 8.94 to 61.2nmol/L in the 10 haemodialysis patients
[Figure 1]. Median hepcidin levels were 3.98nmol/L, 1.40nmol/L and
28.82nmol/L, respectively.

Conclusions: Using a novel mass spectrometry assay which utilises syn-
thetic hepcidin-25 as an internal standard, we have found much higher
hepcidin levels in haemodialysis patients compared to the other two groups
studied, with minimal overlap. These preliminary results require further
evaluation in a larger cohort of patients. Higher hepcidin levels in chronic
kidney disease could be caused by enhanced hepcidin production and/or
decreased urinary clearance, and further investigations are underway to
elucidate this.

Sa524 RELATIONSHIP BETWEEN RED BLOOD CELL (RBC)
LIFESPAN ESTIMATED USING ALVEOLAR RESPIRED
CARBON MONOXIDE (CO) AND REQUIREMENT FOR
ERYTHROPOIESIS-STIMULATING AGENTS (ESA) IN
PATIENTS ON HEMODIALYSIS

Yasuyuki Sato 1, Takashi Mizuguchi 2, Keiko Chujyo 1, Jyun Minakuchi 1,
Syu Kawashima 1. 1Urology, Kawashima Hospital, Tokushima, Japan;
2internal Medicine, Kamojima Kawashima Clinic, Yoshinogawa,
Tokushima, Japan

Introduction and Aims: A shortened RBC life span that is one of the
causes of renal anemia have not yet been sufficiently investigated. Although
the RBC lifespan has been measured by labeling with radioisotopes such
as 32P and 51Cr, these methods are hazardous and time-consuming. We
applied a simple and practical method for determining RBC lifespan based
on measurements of alveolar carbon monoxide. We measured alveolar CO

Abstract Sa525 – Table 1. Results at the end (4 weeks) of the experiment

Mean ± SD G1 (n=7) IS G2 (n=7) ISS Portugal G3 (n=7) ISS Colombia G4 (n=7) ISS Argentine G5 (n=7) Control

Haemoglobin (g/dl) 16.4±0.4 16.1±0.4 16.1±0.3 16.2±0.4 15.9±0.3
Serum Iron (ug/dl) 371.3 ± 17.7** 431.4±14.1 426.4±10.6 455.0±21.9 317.1±14.8*
TSAT (%) 68.5±5.7** 85.0±3.5 82.0±6.4 83.1±7.1 44.4±4.9*
TBARS (nmol MDA/g prot.) 217.8±18.8** 309.1±20.6 322.7±21.1 315.4±25.0 191.2±21.5**
GSH/GSSG ratio 6.0±1.2** 3.5±1.2 3.8±1.3 3.9±0.7 6.7±1.1**
Nitrotyrosine (+cells/area) 2.1±1.4** 6.7±2.1 6.3±1.4 6.1±2.1 1.0±0.7**
TNF-alpha (+ cells/area) 3.6±0.8** 10.9±3.5 9.3±1.4 9.0±2.1 2.0±0.7**
IL6 (+ cells/area) 4.2±1.8** 9.8±2.5 9.4±2.7 10.1±2.8 1.4±0.6**
HSP70 (+ cells/area) 5.5±2.3** 11.2±2.9 13.0±3.5 11.5±1.9 2.7±1.2**
Caspase-3 (+ cells/area) 0.7±0.4** 4.1±1.0 3.5±0.9 3.8±0.6 0.4±0.5**

*p<0.01 versus all groups **p<0.01 versus G2, G3 and G4.

and then estimated RBC lifespan in patients on hemodialysis (HD), and
examined their ESA requirement, HD dose and serum levels of inflammatory
cytokines.
Methods: We enrolled 140 patients who had undergone intermittent HD to
participate in this study. Among them, 31 had not been administered with
ESA, 79 had received recombinant human erythropoietin (rHuEpo), and
30 had received darbepoietin-a (Dpo). Twelve healthy volunteers served
as controls. All of the participants were non-smokers. The patients were
divided into groups with respect to their ESA dose requirements and Dpo
doses were converted into rHuEpo doses; that is, Dpo dose × 200. The
patients were grouped as follows: an Epo requirement of 0 units/week,
group I (n = 31); 750 – 4500 units/week, group II (n = 67); 4500 – 9000
units/week, group III (n = 28); > 9000 units/week, group IV (n = 14).
The alveolar CO concentration was analyzed using a carbolyzer (TMmBA-
2000; Taiyo Co., Osaka, Japan). The RBC lifespan was estimated using
the formula described by Strocchi et al. as follows: RBC lifespan =
(Hb ·K)/CO (ppm) (K = 13.8dl ·day/g). We measured Hb, reticulocyte ratio
(%) and count, BUN, serum creatinine, serum β2-microglobulin, KT/V,
serum interleukin-1β (IL-1β), serum IL-6 and serum tumor necrosis factor-α
(TNF-α).
Results: The RBC lifespan of healthy volunteers and of HD patients was
128±28 vs. 84±27 days (means ± SD). The RBC lifespans in groups I, II,
III and IV were 102±29, 88±22, 74±23 and 63±27 days, respectively, and
those of all HD groups were significantly shorter than that of the healthy
volunteers. The RBC lifespan significantly and negatively correlated with
ESA requirement (r = -0.497, p<0.0001) in the patients. Neither the RBC
lifespan nor the ESA requirement significantly correlated with reticulocyte
ratio (%), reticulocyte count, KT/V, serum creatinine, β 2-microglobulin,
IL-1β, IL-6 and TNF-α.
Conclusions: The RBC lifespan was significantly shorter in HD patients
than in healthy volunteers and a larger ESA requirement was associated
with a shorter RBC lifespan. A shortened RBC lifespan seemed to rather
significantly affect the ESA requirement. The HD dose and inflammatory
cytokines that were suspected to influence RBC lifespan did not significantly
correlate with RBC lifespan in the patients. This finding suggests that other
factors are involved in the shortened RBC lifespan in patients on HD.
Measuring RBC lifespan can predict the ESA dose required to correct
anemia in individual HD patients. Alveolar CO is very useful for selecting
appropriate ESA therapy in anemic patients on HD.

Sa525 EFFECTS OF DIFFERENT IRON SUCROSE COMPOUNDS
ON THE OXIDATIVE-NITROSATIVE STRESS IN THE RAT’S
CENTRAL NERVOUS SYSTEM

Jorge Toblli, Gabriel Cao, Leda Oliveri. Laboratory of Experimental
Medicine.Hospital Aleman, University of Buenos Aires

Introduction and Aims: Intravenous (i.v.) iron therapy is widely used in
HD and in pre-dialysis patients. Nevertheless, IV-iron may cause a different
degree of oxidative stress and tissue inflammation in central nervous system
(CNS) structures. Taking into account that pre-dialysis/HD patients may
receive IV-iron for a long time, the awareness of its potential toxicity in
CNS acquires importance. In this study, we evaluated possible differences
on oxidative stress, nitrosative stress and inflammatory response in brain
between original iron sucrose (IS) and IS similar (ISS) substances from
different countries in normal rats.
Methods: Five groups of Sprague Dawley rats: G1 (IS); G2 (ISS Portugal);
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G3 (ISS Colombia); G4 (ISS Argentina), G5 (Control saline solution).
G1,G2,G3 and G4 were treated with a weekly i.v.dose (40mg iron/kg
bw) of the corresponding iron compound, and G5 normal saline solution
at 1,7,14, 21 and 28 days. Animals were killed after the last IV dose
(day 29). In brain homogenates, TBARS and GSH/GSSH ratio were
evaluated. Immunohistochemistry (IHC) techniques using antibodies against
Nitrotyrosine, IL6, TNF-alpha, heat shock protein-70 (HSP70) and caspase-
3 were also performed.
Results: At the end of the study (4 weeks) haemoglobin presented no
significant differences between groups. However, serum iron, TSAT, as well
as, makers of oxidative stress, nitrosative stress, inflammation and apoptosis
(caspase-3) showed significant (p<0.01) differences between groups. Table
1 illustrates the main findings.
Conclusions: These findings demonstrate that these ISS lead to substantial
oxidative and nitrosative stress, increased inflammatory response and apop-
tosis in the normal rat brain. A possible explanation for these observations
may be that labile iron increased in ISS due to low stability of the iron
complex.
Disclosure: This study was supported by Vifor Pharma.

Sa526 DARBEPOETIN ALFA ADMINISTERED ONCE MONTHLY IN
PATIENTS WITH CHRONIC KIDNEY DISEASE NOT ON
DIALYSIS

Michael Suranyi 1, Janet Addison 2, Ian Bridges 2, Kathleen Claes 3,
Salvatore Di Giulio 4 , Mourad Farouk 5, Jan Galle 6, Alain Guerin 7,
Hans Herlitz 8, Istvan Kiss 9, Chris Winearls 10, Gerhard Wirnsberger 11.
1Liverpool Hospital, Sydney, Australia; 2Amgen Ltd, Cambridge, United
Kingdom; 3UZ Gasthuisberg, Leuven, Belgium; 4Ospedale San Camillo
Forlanini, Rome, Italy; 5Amgen (Europe) GmbH, Zug, Switzerland;
6Klinikum Luedenscheid, Luedenscheid, Germany; 7CH FH Manhes,
Fleury Merogis, France; 8Sahlgrenska University Hospital, Gothenburg,
Sweden; 9Fov. Onk. Szent Imre Korhaz, Budapest, Hungary; 10Jesus
College, Oxford, United Kingdom; 11Medizinsche Klinik, Graz, Austria

Introduction and Aims: EXTEND is an ongoing observational study in
Europe and Australia assessing subcutaneous darbepoetin alfa (DA) at
extended dosing intervals to treat anaemia in patients with chronic kidney
disease (CKD) who are not on dialysis (NOD). This subgroup analysis
examines patients who initiated DA once monthly (QM).
Methods: Patients aged ≥18 years, with CKD stages 3–5 NOD who initiated
DA once every 2 weeks (Q2W) or QM, were eligible. Data on treatment
and haemoglobin (Hb) were collected retrospectively/prospectively for the

6 months prior to initiation and 12 months thereafter. Mean Hb levels and
erythropoiesis-stimulating agent (ESA) dose were calculated for 3- and
1-month intervals, respectively. ESA dose was normalised to a geometric
mean weekly equivalent.
Results: Of 4278 patients enrolled, 527 (12%) commenced DA with QM.
The mean age of the QM group was 66.5 years, 32% had stage 3 CKD,
49% stage 4, and 15% stage 5. Prior to commencement, 267 patients were
ESA-naïve (no ESA in the 6 months prior to initiating DA QM), while 260
had been receiving other ESA dosing regimens. In the ESA-naïve group,
mean Hb increased to levels >11 g/dL after initiation of QM treatment and
then stabilized. Mean Hb levels remained >11 g/dL in the prior ESA group.
ESA-naïve patients were started on a DA dose that was increased over
time, with a geometric mean (95% CI) of 11.0 μg/wk (10.2–11.9 μg/wk)
at commencement and 13.6 μg/wk (12.3-14.9 μg/wk) at 12 months (Figure
A). For ESA-prior patients, the geometric mean dose ranged from 10.0-11.7
μg/wk during the 12 months after commencement (Figure B).
At 10-12 months post-commencement, the mean Hb level (±SD) was 11.55
g/dL (1.25) for ESA-naïve patients, with 71% having Hb levels >11 g/dL.
Corresponding values for prior ESA users were 11.76 g/dL (1.18) and 77%,
respectively. At month 12, dosing data were available for 447/527 patients
who initiated DA QM with 329 receiving DA QM, and 63, 31, and 24
receiving DA Q2W, DA once weekly, and other ESA regimens, respectively.
Conclusions: These data indicate that CKD patients NOD can achieve and
maintain Hb levels >11 g/dL with DA QM. ESA-naïve patients required an
increase from the starting dose, while a smaller dose increase was observed
in prior ESA users after switching to DA QM.
Disclosure: This study was sponsored by Amgen (Europe) GmbH, Zug,
Switzerland.

Sa527 STABLE HEMOGLOBIN LEVELS AFTER A CHANGE OF
EPO TO C.E.R.A IN PATIENTS WITH CHRONIC KIDNEY
DISEASE NOT ON DIALYSIS

Miguel Uriol 1, Leonor Periañez 2, María Munar 1. 1Nephrology Unit,
Hospital Universitario Son Dureta, Islas Baleares, Spain; 2Pharmacy Unit,
Hospital Universitario Son Dureta, Islas Baleares, Spain

Introduction and Aims: The objective of this study was to determine
the percentage of patients that remain stable hemoglobin (Hb) levels
after a change of weekly Erythropoietin (EPO) to once-monthly Methoxi
polyethylene glycol-epoetin beta (C.E.R.A).
Methods: A retrospective and observational study was conducted in Unit of
pre-dialysis of department of Nephrology. Patients older than 18 years
old, chronic kidney disease (glomerular filtration rate (eFGR) ≤ 30
ml/min/1.73m2) due to any etiology (including renal transplant) and prior
treatment with EPO were included. The follow up was of 9 months, eval-
uation were 6 months prior to treatment with C.E.R.A., 3 months prior to
treatment with C.E.R.A and 3 months during C.E.R.A. Stable haemoglobin
was considered when the variation of Hb was ≤ to 1 mg/dl.
Results: 35 patients were included, 69% were men with mean age of 71.0
years (Standard Desviation (SD)=13). The kidney disease more frequent
was interstitial nephropathy (40%) followed by nephroangiosclerosis (37%)
and diabetic nephropathy (17%). The mean ferritin level was 167mg/dl
(SD=125) and IST was 23% (SD=9). The mean time in treatment with EPO
was 21 months (SD=15) and the mean dose at 6 months prior to the change
was 3,140 UI (SD=1,686). The mean initial C.E.R.A. dose was 84 mcg
(SD=34) and at 3 months after change was 102 mcg (SD=51). The average
dose of conversion recommended by the specification sheet was 120 mcg
once-monthly. 13 patients (37%) required increase dose adjustment and 1
dose reduction. The mean Hb during the observed period was 11.6 mg/dl
(SD=1.1), 11.7 mg/dl (SD=1.2) and 11.8 mg/dl (SD=1.0) respectively. 80%
of patients remained stable Hb after the treatment change. Patients received
oral iron salt in 60% and 11% intravenous iron salt.
Conclusions: Subcutaneous C.E.R.A. once-monthly maintains Hb levels in
patients not on dialysis and weekly EPO.
The average dose of C.E.R.A necessary to keep Hb’s levels stable to
3 months of the conversion was lower than the recommended in the
specification sheet.
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Sa528 INTRAVENOUS FERRIC CARBOXYMALTOSE IMPROVES
HEALTH-RELATED QUALITY OF LIFE IN PATIENTS WITH
CHRONIC HEART FAILURE AND IRON DEFICIENCY
IRRESPECTIVE OF RENAL FUNCTION AND ANAEMIA
STATUS: AN ANALYSIS FROM THE FAIR-HF STUDY

Josep Comin-Colet 1 , Mitja Lainscak 2, Kenneth Dickstein 3,
Gerasimos Filippatos 4 , Patrick Johnson 5, Thomas F. Lüscher 6,
Claudio Mori 5, Ronnie Willenheimer 7, Piotr Ponikowski 8 , Stefan
D. Anker 9. 1Cardiology, Hospital del Mar, Barcelona, Spain; 2Cardiology,
University Clinic, Golnik, Slovenia; 3Stavanger University Hospital,
Stavanger, Norway; 4Athens University Hospital Attikon, Athens, Greece;
5Vifor Pharma, Glattbrugg, Switzerland; 6University Hospital, Zürich,
Switzerland; 7Health Heart Group, Malmö, Sweden; 8Military Hospital,
Wroclaw, Poland; 9Cardiology, Charite Campus Virchow-Klinicum, Berlin,
Germany

Introduction and Aims: Patients with chronic heart failure (HF) show
impaired health-related quality of life (HRQoL).Chronic kidney disease
(CKD) is common in HF, and iron deficiency (ID) may contribute to poor
physical status. The FAIR-HF trial evaluated the effect of iron repletion
on HRQoL using intravenous ferric carboxymaltose (FCM) in chronic
HF patients with ID. Here we explore the influence of FCM on HRQoL
according to anaemia status and presence or absence of CKD.
Methods: The FAIR-HF trial randomized 459 patients with chronic HF,
impaired sistolic function and ID with or without anaemia, to FCM or
placebo (2:1). HRQoL data, assessed using the Kansas City Cardiomyopa-
thy Questionnaire (KCCQ) and the generic EQ-5D questionnaire (Visual
Analogue Scale), were available at baseline in 449 patients and measured
after 4, 12, and 24 weeks of therapy. Higher scores mean better HRQoL.
Adjusted mean treatment differences (SD) at each visit were calculated
using the repeated measures analysis model.
Results: HRQoL was low at baseline (mean VAS 54.3±16.4; KCCQ overall
summary score: 55.9±18.7) compared to previously published, age-matched
reference population data (mean VAS: 79.8±17.5) and directly correlated
with haematinic parameters (ferritin and percent transferrin saturation:
r= 0.11-0.18, p<0.05 for all). FCM improved mean differences from
baseline in KCCQ overall, clinical and total symptom scores at all time
points: all p<0.001 vs placebo, and improved all KCCQ domain mean
scores (p≤0.05), except for self-efficacy. VAS scores were improved at
all time points in response to FCM (all p<0.001 vs placebo), and 4 of
the 5 EQ-5D dimension scores significantly improved (mobility: p=0.006,
self-care: p<0.001, pain/discomfort: p=0.010, anxiety/depression: p=0.016,
usual activity: p=0.09 all vs placebo). FCM improved HRQoL in patients
both with and without anaemia (p-values for interaction: 0.93[VAS] and
0.66[KCCQ overall score]). CKD (GFR<60 mL/min/1.73m2) was identified
in 42% (194/459) of patients and FCM improved HRQoL similarly in
patients with and without CKD (p-values for interaction: 0.36[VAS] and
0.24[KCCQ overall score].
Conclusions: Health-related quality of life in iron-deficient patients with
chronic heart failure is relatively poor, making it an important therapeutic
target. Intravenous ferric carboxymaltose significantly improved quality of
life during 24 weeks of therapy. The positive effects were seen after 4 weeks
of treatment, and were independent of anaemia status and the presence of
chronic kidney disease.

Sa529 PENTOXIPHYLLINE IN IMPROVEMENT OF
ERYTHROPOIETINE – RESISTANT ANEMIA IN END STAGE
RENAL DISEASE

Heshmatollah Shahbazian, Ali Ghorbani, Ali Ehsanpour, Abdoreza Belali.
Nephrology, Dialysis and Transplantation, Ahwaz Jondishapour University
of Medical Sciences, Ahwaz, Khouzestan, Islamic Republic of Iran

Introduction and Aims: One of the most important causes of anemia in
ESRD patients is increase of inflammatory cytokines in these patients. In
this study Pentoxifylline was assessed for improvement of anemia, because
of its anti inflammatory and anti cytokines effect and relatively its safety.
Methods: In this study 39 ESRD patients with anemia (Hb <11 g/dl)
were selected. They were divided in two groups. Case group (19 patients)
received EPO 9000-12000 unit/wk as S.C injection adequate dose of iron and
Pentoxifylline 400 mg daily. Control group (20 patients) received only EPO

and iron without pentoxifylline as ordered for case group. Duration of study
was 6 month. In the beginning and then monthly, Hb, Hct and Albumine
was measured and quantitative CRP was measured in the beginning and
after 6 month.
Results: Hemoglobin and Hct increased significantly in the pentoxifylline
treated patients (9.33±1.25 g/dl and 28.08±3.88% at baseline; 11.22±1.26
g/dl and 34.02±3.72% at the 6th month, P=0.01) whereas no significant
variation was seen in control group. Serum quantitative CRP level decreased
significantly in patients receiving pentoxifylline (basal 16.2±12.89 mg/dl);
6th month 1.53±5.18 mg/dl, P=0.001), but not in control group.
Conclusions: Pentoxifylline seems to be effective and safe for improvement
of EPO – resistant anemia in ESRD patients.
Disclosure: This abstract was possible thanks to a grant given by Ahwaz
Jondishapour University of Medical Sciences.

Sa530 MANAGING ANAEMIA IN THE POST-RENAL TRANSPLANT
(PRT) PATIENT WITH DARBEPOETIN ALFA AT EXTENDED
DOSING INTERVALS

K. Claes 1, J. Addison 2 , I. Bridges 2, S. Di Giulio 3, M. Farouk 4, J. Galle 5,
A. Guerin 6, H. Herlitz 7, I. Kiss 8, M. Suranyi 9, G. Wirnsberger 10. 1UZ
Gasthuisberg, Leuven, Belgium; 2Amgen Ltd, Cambridge, United Kingdom;
3Osp. San Camillo Forlanini, Rome, Italy; 4Amgen (Europe) GmbH, Zug,
Switzerland; 5Klin. Luedenscheid, Luedenscheid, Germany; 6CH FH
Manhes, Fleury Merogis, France; 7Sahlgrenska Univ. Hosp., Gothenburg,
Sweden; 8Fov. Onk. Szent Imre Korhaz, Budapest, Hungary; 9Liverpool
Hosp., Sydney, Australia; 10Medizinsche Klinik, Graz, Austria

Introduction and Aims: Anaemia is common in PRT patients (pts). We
report data of PRT pts participating in EXTEND, an ongoing, observational
study in Europe and Australia in CKD pts not on dialysis (NOD) treated
with the ESA darbepoetin alfa (DA) at extended dosing intervals. To assess
the impact of initiating or switching from other ESA therapy to DA extended
dosing, we stratified data by prior ESA history.
Methods: This subgroup analysis included pts who had undergone renal
transplant before enrolling in EXTEND. CKD pts NOD at least 18 y of
age were eligible if they had commenced SC DA every 2 weeks (Q2W), or
once monthly (QM). Data were collected retrospectively/prospectively for
6 months before and 12 months after commencement. Mean haemoglobin
(Hb) levels and ESA doses were calculated for 3- and 1-month intervals,
respectively. For ESA dose, epoetin regimens were converted to μg using
a 200 IU: 1 μg ratio; all ESA regimens were normalised to a weekly
equivalent.
Results: The PRT cohort included 451 pts (49% stage 3, 44% stage 4, 4%
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stage 5): prior ESA=285; ESA-naïve=166 (no ESA in 6 months prior to DA
Q2W/QM). Mean age was 52.1 and 51.2 y for prior ESA and ESA-naïve,
respectively, with 50% and 46% women, and 18% and 13% reporting
history of diabetes. In the prior ESA group, 69% were receiving ESA once
weekly (QW), immediately before starting DA Q2W/QM. Extended DA
dosing was initiated at Q2W in 87% and 84% of prior ESA users and
ESA-naïve pts, respectively (86% overall), while 13% and 16% received
DA QM (14% overall). In the prior ESA group, mean Hb levels were
increasing prior to the start of DA Q2W/QM, continued to increase for the
initial post-commencement period, then stabilized (A). There was a notable
drop in mean geometric dose at the time of commencement to 22.1 μg/wk
that slightly further decreased at study end. In the ESA-naïve group, mean
Hb levels decreased prior to commencement, increased after starting DA
Q2W/QM, and then stabilised by months 4 to 6 (B).
Geometric mean weekly dose was 17.9 μg/wk at commencement and
remained stable thereafter. At 12 months, 391 PRT pts had dosing data with
29% on DA QM, 48% on DA Q2W, 9% on DA QW, and 14% on other ESA
regimens.
Conclusions: In this PRT cohort, mean Hb increased to levels >11 g/dL
then stabilized in ESA naïve pts after initiation of DA at extended dosing
intervals, while mean Hb remained >11 g/dL in pts with prior ESA use.
Dose requirements appeared to be relatively stable regardless of ESA
history.
Disclosure: This study was sponsored by Amgen (Europe) GmbH, Zug,
Switzerland.

Sa531 DARBEPOETIN ALFA ONCE EVERY TWO WEEKS IN A
COHORT OF HAEMODIALYSIS PATIENTS, WITH OR
WITHOUT COMORBIDITIES, FROM THE ALTERNATE
STUDY

J. De Meester 1, I. Bridges 2, M. Farouk 3, M. Feriani 4, B. Molemans 5,
W. Pronai 6, J. Rottembourg 7 , L. McMahon 8. 1AZ Nikolaas, Sint-Niklaas,
Belgium; 2Amgen Ltd, Cambridge, United Kingdom; 3Amgen (Europe)
GmbH, Zug, Switzerland; 4Ospedale dell’Angelo, Mestre, Italy; 5Amgen
Ltd, Uxbridge, United Kingdom; 6Barmherzige Brüder Eisenstadt,
Eisenstadt, Austria; 7Centre Suzanne Levy, Paris, France; 8Eastern Health,
Melbourne, Australia

Introduction and Aims: Treating anaemia in haemodialysis (HD) patients
is particularly challenging in clinical practice because of the presence
of multiple comorbidities. Our aim was to compare fortnightly (Q2W)
administration of darbepoetin alfa (DA) in treating anaemia in HD patients
with, or without, diabetes plus/minus a history of cardiovascular disease
(CVD). The cohort was derived from the ALTERNATE observational study
in Europe and Australia.
Methods: Dialysis patients aged 18 years or more who initiated DA Q2W
were eligible for enrolment regardless of previous or current erythropoiesis-
stimulating agent (ESA) use. No stable Hb period was required prior
to conversion. Data were collected retrospectively/prospectively 6 months
prior to and 12 months after initiation of DA Q2W. Endpoints included
haemoglobin (Hb) concentration 12 months after initiation and maintenance
on Q2W DA.
Results: The cohort included 5171 HD patients who recorded diabetes
and CVD history: diabetes/CVD (n=1079); diabetes/nonCVD (n=337);
nondiabetes/CVD (n=1960); nondiabetes/nonCVD (n=1795). Type I and II
diabetes comprised 13% and 87% of the diabetes/CVD subgroup and 22%
and 78% of the diabetes/nonCVD subgroup. Immediately prior to initiation
of DA Q2W, once weekly DA was the most common ESA regimen
(range: 76.7% to 79.8%). Mean Hb concentrations were comparable across
subgroups at the start of DA Q2W and over the subsequent 12 months.
The geometric mean weekly starting dose of DA Q2W ranged from
23.1μg/wk for nondiabetes/nonCVD to 26.6 μg/wk for diabetes/CVD. There
was a consistent trend of higher dosing in the CVD vs nonCVD subgroups
throughout the study, with the diabetes/CVD subgroup consistently having
the highest dose of the 4 subgroups. The diabetes/CVD subgroup had
the highest hospitalisation rate (50.8%), while the nondiabetes/nonCVD
subgroup had the lowest (34.1%). The proportion of patients taking the
DA Q2W regimen 12 months after initiation (range 76.8-79.9%) was not
influenced by diabetes or CVD history.
Conclusions: After initiation of DA Q2W dosing, mean Hb concentra-

tions remained between 11-12 g/dL for 12 months among HD patients
with/without diabetes plus/minus CVD, with comparable trends in dosing
patterns. Data indicate that the presence of diabetes or CVD may necessitate
higher ESA dosing to achieve Hb concentrations similar to those seen in
patients without these comorbidities.
Disclosure: This study was sponsored by Amgen (Europe) GmbH, Zug,
Switzerland.

Sa532 HEPCIDIN AND FUNCTIONAL IRON DEFICIENCY IN
HEMODIALYZED PATIENTS

Jacek Malyszko 1, Jolanta Malyszko 1, Piotr Kozminski 2,
Ewa Koc-Zorawska 1, Michal Mysliwiec 1, Iain Macdougall 3. 1Nephrology,
Medical University, Bialystok, Poland; 2Dialysis Unit, Regional Hospital,
Dzialdowo, Poland; 3Nephrology, King’s College, London, United Kingdom

Introduction and Aims: Hepcidin has emerged as a key regulator of iron
homeostasis and is believed to play an important role in the functional iron
deficiency that is seen among patients with chronic kidney disease, including
those receiving chronic dialysis. Hepcidin is a small defensin-like peptide
whose production by hepatocytes is modulated in response to anaemia,
hypoxia or inflammation. Functional iron deficiency is characterised by the
presence of adequate iron stores as defined by conventional criteria, but
with the inability to sufficiently mobilise this iron to adequately support
erythropoiesis with the administration of erythropoietin. NGAL neutrophil
gelatinase-associated lipocalin) binds small-iron carrying molecules (so-
called siderophores) and it is critical in various states including bacterial
infection and kidney injury. In this study, we tested the hypothesis that
hepcidin and/or NGAL is related to functional iron deficiency (defined as
ferritin above 200 ng/ml with TSAT below 20%) in 200 haemodialysis
patients (mean age 63 years, mean time on HD 46 months).
Methods: Iron status (serum iron, total iron binding capacity-TIBC, ferritin,
transferrin saturation-TSAT), complete blood count, creatinine, albumin,
and serum lipids were assessed using standard laboratory methods. Soluble
transferrin receptor (sTFR), high sensitivity CRP, TNF-α, IL-6 were mea-
sured using commercially available kits. Prohepcidin was assayed in serum
using a commercially available kit from DRG, Germany. Hepcidin was
assayed using an RIA kit from Bachem, UK. Serum NGAL was assessed
using kits from BIOPORTO, Gentofte, Denmark.
Results: Functional iron deficiency was present in 21% of the studied HD
population. Serum NGAL (p<0.001), hepcidin (p<0.01), ferritin (p<0.001),
ESA dose (p<0.01), IL-6 (p<0.05), hsCRP (p<0.01), prevalence of dia-
betes (p<0.01), use of ACE inhibitors (p<0.05) were significantly higher
in haemodialysis patients with functional iron deficiency, whereas serum
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albumin (p<0.05), serum iron (p<0.001), TSAT (p<0.001), residual renal
function (p<0.05), Kt/V (p<0.05), and serum creatinine pre-and post HD
(p<0.001) were significantly lower in this population. In addition to a low
TSAT and high ferritin, the presence of functional iron deficiency was as-
sociated with inflammation and high NGAL in multiple regression analysis.
Conclusions: Functional iron deficiency is common in hemodialysis pa-
tients, and is associated with high hepcidin levels and inflammatory markers.
These data support the concept that haemodialysis patients are inflamed,
and this population should be investigated for underlying and potentially
reversible causes. Furthermore, such patients may benefit from more ag-
gressive dialysis treatment.

Sa533 DETERMINING THE IRON OVERLOAD BY MAGNETIC
RESONANCE IMAGING AND THE RELATION WITH SERUM
IRON PARAMETERS IN HEMODIALYSIS PATIENTS

Ercan Türkmen 1, Aysun Aybal 1, Bülent Altun 1, Günes Arik 1,
Gonca Eldem 2, Tuncay Hazirolan 2, Engin Yilmaz 3, Mustafa Arici 1,
Çetin Turgan 1. 1Department of Internal Medicine, Nephrology Division,
Hacettepe University, Faculty of Medicine, Ankara, Turkey; 2Department of
Radiology, Hacettepe University, Faculty of Medicine, Ankara, Turkey;
3Medical Biology Department, Hacettepe University Faculty of Medicine,
Ankara, Turkey

Introduction and Aims: Recently, the issues stem from overload of iron
that is intensively used for therapy of anemia in hemodialysis patients
are frequently debated. Hematological parameters (ferritin and transferrin
saturation) are used in the evaluation of iron stores in daily practice.
Magnetic resonance imaging (MRI) is a reliable, non-invasive method for
showing iron overload. This study compared serum iron parameters with
MRI findings for detection of iron overload and investigated factors that
effect on iron accumulation, including genotype.
Methods: Totally 36 hemodialysis patients (18 female, 18 male and mean
age 51.3±15.6 years) were taken into the study. The mean duration of
dialysis of the patients were 103.4±79.0 months. The average Hb, ferritin,
transferrin saturation values and the average dose of erythropoietin and iron
that they have used in the last 2 years were calculated. 1.5 Tesla multiTE gra-
dient echo MRI was performed to the patients to determine the iron overload
in the liver and myocardium. That the T-score was <7 msn at liver and <20
msn at myocardium was evaluated to be in favor of overload. Gene mutations
were determined using HFE strip assay by reverse hybridization method.
Results: According to T scores, iron accumulation was observed in
nine patients. No differences between mean Hb values, average doses of
erythropoietin were detected in patients that iron overload had been detected
and not. The average ferritin and transferrin saturation values were higher in
patients with overload (604,0±505,4 vs. 432,9±263,7 ng/ml and 34,0±6,6
vs. 30,9±10,2) but did not reach statistical significance (p> 0.05). Patients
without iron overload were treated with higher dose iron (55,8±52,7 vs
105,4±97,7 mg/month) but statistically significant difference was not found.
The mean dialysis duration was similar in both of the groups. Interestingly,
most of the patients with iron overload had the values of ferritin between 300
and 500 ng/ml, transferrin saturation <%40 and iron dose <50 mg/month.
Multivariable logistic regression analysis shows that only risk factor for iron
overload was HFE gene mutation positivity (OR: 11.6).
Conclusions: In this study, it is shown that there wasn’t any significant
difference regarding serum iron parameters and dose of iron administered,
between patients with and without iron overload in myocardium and liver.
Serum parameters were found to be inadequate for evaluation of the iron
overload. Iron overload can be seen with iron supplementation although
serum parameters are within the target range suggested for treatment.
Genotype is an important risk factor for iron overload.

Sa534 ANAEMIA MANAGEMENT IN CHRONIC KIDNEY DISEASE
PATIENTS WITH MYELODYSPLASTIC SYNDROMES

Muhammad Naeem Raza, Besley Caroline, Jackie Rogers, Baig Israr,
Banks Richard. Renal Medicine, Gloucestershire Royal Hospital,
Gloucester, United Kingdom

Introduction and Aims: Management of anaemia in patients with chronic
kidney disease (CKD) can be complicated by concomitant presence of

primary bone marrow disorders such as myelodysplastic syndromes (MDS).
Response to treatment with erythropoietin stimulating agents (ESAs) in
these patients is variable [1]. We designed this retrospective observational
study to assess Hb response to ESAs in patients with CKD who also had
MDS.
Methods: All patients with CKD and MDS (group M) in our unit were
identified. Patients who had red cell transfusion were excluded and only
ESA treated patients were studied. Closely matched CKD patients without
MDS were identified as control group (group C) and results compared
(one way ANOVA). The doses of the 10 patients receiving darbepoetin
were converted to epoetin beta equivalent using the summary of product
characteristic (SPC).
Results: Thirty five patients were on record with a diagnosis of MDS along
with CKD. Only 13 were alive at the time of data collection in July 2009,
10 had not been transfused. Equal numbers of patients in each group were
on epoetin beta and darbepoetin alfa given subcutaneously. Similar numbers
were on RRT (2 in each group). Baseline characteristics and other variables
were closely matched in both groups as shown in the table.

Baseline characteristics and other findings

MDS group-M Control group-C p value
Median (range) Median (range)

Number 10 10
Age- years 78 (62-89) 77 (61-89) ns
Baseline Hb, g/dL 9.3 (6-10) 9.8 (8.6-10.8) ns
Latest Hb, g/dL 11.1 (9.2-12.4) 11.7 (10.8-13.1) ns
Albumin mg/L 35 (24-41) 37 (31-41) ns
Baseline Creatinine μmol/L 233 (115-998) 205 (143-482) ns
Latest Creatinine μmol/L 166 (134-623) 181 (129-647) ns
Latest eGFR mls/m 30 (6-40) 24 (5-37) ns
Baseline Ferritin mg/L 163 (7-1199) 149 (22-315) ns
Latest Ferritin mg/L 218 (19-803) 210 (90-835) ns
No of Iron infusions 2 (0-10) 2 (1-10) ns

Starting median dose of ESA was same in both groups (4000 IU/week of
epoetin beta). All patients responded with a rise in Hb. Target Hb response
(Hb 10.5-12.5g/dl) was reached in 80% of group M (2 patients had Hb
9.2 & 10.2) vs. 100% of group C. Final maintenance dose of ESA was
significantly higher in group M (6000 vs. 2250 units, p<0.001). Similarly
average required dose of ESA (over median period of 50 months) was also
higher in group M (6240 vs. 2916 units, p<0.001).
Conclusions: A response to ESA was observed in all the CKD patients
with MDS and was maintained over extended period of time. However the
required maintenance ESA dose was more than double the dose required in
CKD patients without MDS. The increased cost might at least in part be
offset by a decrease in transfusion requirements.
Reference:
1. Vadhan-Raj et al: Regulation of endogenous EPO level in anaemia
associated with MDS. Blood 1990 75: 1749-1750

Sa535 C.E.R.A. ONCE EVERY 4 WEEKS (Q4W) CORRECTS
ANAEMIA IN PATIENTS WITH CHRONIC KIDNEY DISEASE
(CKD) NOT ON DIALYSIS AND DEMONSTRATES
COMPARABLE SAFETY TO DARBEPOETIN ALFA WEEKLY
(QW) OR ONCE EVERY 2 WEEKS (Q2W)

S.D. Roger, on behalf of the CORDATUS Study. Department of Renal
Medicine, Gosford Hospital, Gosford, NSW, Australia

Introduction and Aims: C.E.R.A., a continuous erythropoietin receptor
activator, provides stable haemoglobin (Hb) maintenance at a once-monthly
dosing interval in patients with anaemia of CKD. In the correction setting,
C.E.R.A. is approved at a Q2W schedule. The aim of this Phase III
randomised controlled trial (CORDATUS) was to demonstrate anaemia
correction in patients not on dialysis with CKD who were administered
C.E.R.A. Q4W.
Methods: Adult patients (≥18 yr) with CKD stage 3/4 were randomised
1:1 to receive subcutaneous C.E.R.A. Q4W at a starting dose of 1.2 μg/kg
or darbepoetin alfa QW or Q2W according to labelling specification for
28 weeks (20 weeks correction; 8 weeks evaluation). Two primary efficacy
endpoints were assessed in a hierarchical manner. First, the Hb response
rate (the proportion of patients with an Hb increase ≥1.0 g/dL compared
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to baseline and Hb of ≥10.0 g/dL without red blood cell transfusion
before response) was tested to demonstrate that the lower limit of the
95% confidence interval (CI) for C.E.R.A. was >60%. Second, a non-
inferiority comparison of C.E.R.A. Q4W and darbepoetin alfa QW/Q2W
was performed to demonstrate that the lower limit of the 95% CI for
the group difference in average Hb change from baseline to evaluation
did not exceed -0.75 g/dL. To test both primary endpoints with 90%
power, 150 patients per arm were required in the intent-to-treat population
(all patients randomised). Additionally, results were tested in the eligible
population (defined by a set of protocol-specified violations at baseline)
and the per-protocol population (a subset of the eligible population defined
by pre-specified on-study deviations). Safety was assessed in all patients
administered at least one dose of study drug.
Results: Of 307 patients randomised, 153 received C.E.R.A. and 154
darbepoetin alfa. In the first primary efficacy analysis, response rate was
comparable between C.E.R.A. Q4W and darbepoetin alfa QW/Q2W (94.1%
vs 93.5%, respectively), and the lower limit of the 95% CI for C.E.R.A.
was >60% (95% CI 89.1, 97.3; p<0.0001). In the second analysis, the
difference between groups was small (-0.036); the lower limit of the 95%
CI of the difference was -0.252, demonstrating non-inferiority of C.E.R.A.
Q4W to darbepoetin alfa QW/Q2W (p<0.0001). Results were similar in
the eligible and per-protocol populations. The incidence of adverse events
was comparable with C.E.R.A. (72.7%) and darbepoetin alfa (79.4%), as
were serious adverse event rates (18.7% vs 25.2%) and deaths (2.7% vs
4.5%). Events were characteristic of the population under study, the most
frequent being hypertension (16% vs 23.9%). None of the differences were
statistically significant.
Conclusions: In a randomised controlled study, C.E.R.A. Q4W demon-
strated successful correction of anaemia in CKD patients not on dialysis,
with a safety and tolerability profile similar to that of darbepoetin alfa QW
and Q2W. These data confirm that CKD patients not on dialysis can be
treated with C.E.R.A. Q4W from initial correction through to maintenance.
Disclosure: Scientific advisor: Amgen, Roche, Sandoz & Vifor. Honoraria:
Amgen, Roche, Sandoz & Vifor

Sa536 RELEASE OF HEMATOPOIETIC PROGENITOR CELLS
AS RESPONSE TO ANAEMIA IN UREMIA: A CROSS-
SECTIONAL STUDY

Luciano De Paola 1, Giuseppe Coppolino 2 , Gianmarco Lombardi 1,
Crispino Giulino 1 , Luigi Lombardi 1. 1UOC Nephrology and Dialysis,
“Pugliese-Ciaccio” Hospital, Catanzaro, Calabria, Italy; 2UOC
Nephrology, Magna Grecia University, Catanzaro, Calabria, Italy

Introduction and Aims: Bone marrow physiologically increase the release
of hematopoietic progenitor cells (HPC) as response to anaemia. In uremic
patients the concentration of HPC is extremely low despite recombinant
erythropoietin (rHuEPO) treatment. The aims of our study were to evaluate
the difference in HPC discharge between patients affected by chronic
kidney disease anaemia and a group after peripheral anaemia, and to look
for possible relationships with target haemoglobin (Hb) levels.
Methods: In a cross-sectional observational study were enrolled 79 patients
on haemodialysis (HD) and 76 patients with peripheral anaemia with normal
renal function. Patients’ clinical and hemodynamic conditions were stable.
All patients with normocytic anaemia (MCV between 80 and 100 fl) and
stability at different levels of Hb in the last 6 months reached only in
HD group by rHuEPO. Exclusion criteria were the presence of significant
bleeding requiring blood transfusion, hypoplastic anemia, malignancy,
thyroid or infectious diseases.The two sets were divided into groups based on
Hb levels: less than 10.5 g/dL (Low-Hb), between 10.5 and 11.5 g/dL (Mid-
Hb) and more than 11.5 g/dL (High-Hb). HPC were quantified using a flow
cytometer (Beckman-Coulter®) according to International guidelines. Each
analysis included 100,000 events. For immunophenotyping, monoclonal
antibodies were used: CD45-FITC combined with CD34-PC5 and with
c-Kit+ (CD117)-PE. Reticulocyte maturation indexes allowed to check bone
marrow function with these parameters: Reticulocyte Hb content (CHr),
reticulocyte fluorescence intensity low (LFR), middle (MFR), high (HFR)
fluorescence ratio. Within each group individual variables were related to
Hb groups in a univariate analysis (ANOVA) and through a multivariate
logistic regression model (full-reduced models).
Results: Peripheral anaemia group: HPC levels did not differed in relation

to Hb levels. Reticulocyte indexes differed significantly in Low-Hb respect
to High-Hb. HFR reticulocyte resulted independent predictors of low-Hb
(OR 1,28 IC1,08-1,51) while LFR (OR 1,09 IC1,01-1,17) and cHr (OR
1,24 IC 1,03-1,49) of High-Hb with multivariate regression analysis. HD
group: HPC were significantly reduced in High-Hb (0,42 cell/μl) respect
to Mid-Hb (0.90 cell/μL) (P<0.01) and Low-Hb group (0,68cell/μL) (P
<0,05). Multivariate logistic regression analysis permitted us to demonstrate
HPC level was an independent predictor of Mid-Hb (OR 5,41 IC 1.13-25,8)
and High-Hb (OR 0,08 IC 0,008-0,93).
Conclusions: Bone marrow response to anaemia is different in uraemia
respect to patients after peripheral anaemia. Reticulocyte maturation indexes
weren’t independent prognostic factors of response in uremic patients.
Correlation of HPC with growing Hb targets indicates a decrease in
the bone marrow reserve for more elevated targets of Hb (Low-Hb=not
significant; Mid-Hb=direct; High-Hb= indirect). These findings suggest than
Hb levels between 10.5 and 11.5 g/dL are directly correlated with HPC
number and exert the optimal effect on HPC mobilization.

Sa537 LONG-TERM EFFICACY AND SAFETY OF INTRAVENOUS
FERRIC CARBOXYMALTOSE IN THE TREATMENT OF
IRON DEFICIENCY ANAEMIA IN NON-DIALYSIS
DEPENDENT CHRONIC KIDNEY DISEASE

Wajeh Qunibi 1, Simon D. Roger 2. 1Department of Medicine, University of
Texas Health Science Center and Texas Diabetes Institute, San Antonio, TX,
USA; 2Renal Unit, Gosford Hospital, Gosford, Australia

Introduction and Aims: Iron supplementation is recommended in guide-
lines for the treatment of anaemia in chronic kidney disease (CKD) patients.
However, data about the long-term effect of intravenous (i.v.) iron in non-
dialysis dependent (NDD)-CKD patients is limited. The aim of this study
was to evaluate the safety and efficacy of i.v. ferric carboxymaltose (FCM)
used as long-term therapy in NDD-CKD patients with iron deficiency
anaemia (IDA).
Methods: This long-term study (up to 44 weeks) was an open-label,
uncontrolled, extension of a previously conducted study comparing i.v.
FCM to oral iron in anaemic NDD-CKD patients. FCM was administered
as 15 mg iron/kg bodyweight i.v. over 15 min to a maximum of 1000 mg
iron in patients with TSAT <25% and ferritin <300 micrograms/L; the
dose was reduced to 500 mg iron if the TSAT was <30% and ferritin was
<500 micrograms/L. Changes in ESA use were permitted. Clinical and
laboratory findings, and adverse events (AEs) were monitored. Hb and iron
parameters were measured every 4 weeks. Efficacy (clinical success) was
defined as the percentage of subjects with Hb ≥11.0 g/dl, TSAT 30-50% and
ferritin 100-800 micrograms/L at any single visit. The efficacy population
comprised those who received at least one FCM infusion in either trial and
had at least one clinical and laboratory assessment in the present study
(N=140). The safety population comprised those who received at least one
FCM infusion (N=127).
Results: A total of 145 subjects were enrolled at 28 centers in North
America and Australia. Of these, 104 (71.7%) completed the study. The
mean baseline values were: Hb 10.36 g/dl, TSAT 17.22% and ferritin
115.46 microgram/L. The mean (±SD) dose of iron as FCM was 1622±940
mg which was administered in a median of 2 doses during the study
period. Clinical success was achieved in 51.4% (72/140) of patients. Similar
proportions of subjects who received FCM or oral iron in the previously
conducted study achieved clinical success in this study (52.3% FCM, 50.0%
oral iron). Overall, 87.9%, 75.7% and 99.3% of subjects reached Hb, TSAT
and ferritin targets, respectively, at any time during the study. No significant
differences were observed for the proportions of subjects who achieved
clinical success when stratified by baseline GFR, ESA use, race, or gender.
During the study, at least one AE was experienced by 66.1% (84/127) of
subjects. Most AEs were classified as mild or moderate in severity, and
were drug-related in 4.7% (6/127) of subjects. At least one serious AE
was reported in 18.1% (23/127) of subjects, including 2 deaths (intestine
perforation due to diverticulitis 98 days after the last dose of FCM; upper
GI bleed following exploratory laparotomy 46 days after the last dose of
FCM); none were considered related to FCM. Premature discontinuation
from treatment due to AEs occurred in 4.7% (6/127) patients.
Conclusions: In this study, FCM was shown to be effective and well
tolerated in the long-term treatment of IDA in NDD-CKD patients.
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Disclosure: This study was supported by American Regent, Shirley, NY,
USA.. Speaker’s Bureau/Research Grants.

Sa538 DISCARGE OF ENDOTHELIAL PROGENITOR CELLS AND
RECOMBINANT ERYTHROPOIETIN IN UREMIA: A CROSS-
SECTIONAL ANALYSIS

Luciano De Paola 1, Giuseppe Coppolino 2 , Gianmarco Lombardi 1,
Crispino Giulino 1 , Luigi Lombardi 1. 1UOC Nephrology and Dialysis, AO
“Pugliese-Ciaccio” Hospital, Catanzaro, Calabria, Italy; 2UOC
Nephrology, Magna Graecia University, Catanzaro, Calabria, Italy

Introduction and Aims: Basal number of circulating endothelial progenitor
cells (EPCs) is significantly reduced in haemodialysis (HD) patients and is a
predictor of morbidity and mortality contributing to endothelial dysfunction,
as an early event in atherosclerosis, and to poor collaterization as a late event
leading to ischemic disease progression. Different stimuli were recently
investigated as operating on bone marrow inducing direct mobilization of
EPCs. Erythropoietin (EPO) is a potent physiologic stimulus for EPCs
mobilization (Blood 2003) such as acute administration of recombinant
EPO (rHuEPO) types. The aims of our study was to analyze the effect on
EPCs discharge of two type of rHuEPO: a long-acting (Darbepoetin alpha)
vs. a short acting type Epoetin Alpha and subsequently to explore possible
correlations with other factor related to uraemia.
Methods: In a cross-sectional observational study, 89 HD patients were
enrolled. All patients affected by anaemia on rHuEPO therapy (40 on Epoetin
alpha thrice for week and 49 Darbepietin alpha twice for month). Patients’
clinical and hemodynamic conditions were stable. Exclusion criteria were
the presence of significant bleeding requiring blood transfusion, hypoplastic
anaemia, malignancy, thyroid or infectious diseases. All patients were
treated with intention to achieve a level of haemoglobin between 11 and
12 gr/dl. EPCs were quantified using a flow cytometer (Beckman-Coulter®)
according to International Society of Hematotherapy and to a standard
protocol. Each analysis included 100,000 events. For immunophenotyping,
the following monoclonal antibodies were used: CD45-FITC combined with
CD34-PC5 conjugated antibody and with CD31-PE. Two sets of patients
were considered by ESA types: long-acting type (darbopoietin alpha) vs.
short-acting type (alpha EPO). Differences of EPCs were evaluated by
unpaired T-test, before and after stratification for haemoglobin level (Hb)
(higher or less than 11 gr/dL), by ferritin (higher or less than 400 ng/ml),
by PCR (higher or less than 8 mg/L). In patients with Hb <11g/dl and
ferritin <400 ng/ml, a multivariate regression analysis was also performed
to evaluate the strength and entity of this correlation.
Results: Patients treated with short-acting rHuEPO showed higher EPCs
levels than Long-acting type (1.85±0.67 cell/μL vs 1.33±0.78 cell/μL
p<0.03). This difference was lost for Hb values higher than to 11gr/dl
(1.89±0.78 vs. 1.38±0.56 p<0.26), for ferritin values higher than 400
ng/ml (0.97±0.34 vs. 1.47±0.67 p<0.49) and for PCR values higher than 8
(1.64±0.87 vs. 1.59±0.56 p<0.87). Patients with Hb <11g/dl and ferritin
<400 ng/ml, the relationship between EPC concentration with short-acting
ESA was significant (R2= 0,93) (β standardized coefficients: Hb= 0,63
p<0,006; alphaEPO=0,52 p 0,02).
Conclusions: Short-acting type was more efficient to arise up EPCs
concentration respect to long-acting type rHuEPO. This effect seems to be
correlated to anaemia correction phase (Hb< 11 gr/dl) and supported by
low inflammatory levels.

Sa539 NEUTROPHIL GELATINASE ASSOCIATED LIPOCALIN
(NGAL): A NEW MISSING LINK BETWEEN INFLAMMATION
AND UREMIC ANEMIA?

Davide Bolignano 1 , Giuseppe Coppolino 1,2 , Luigi Lombardi 2,
Michele Buemi 1. 1Department of Internal Medicine, University of Messina,
Italy; 2Nephrology, Dialysis and Transplantation Unit, Hospital
“Pugliese-Ciaccio”, Catanzaro, Italy

Introduction and Aims: Anemia, a condition frequently observed among
chronic hemodialysis (HD) patients, constitutes an important cause of
morbidity and mortality. Despite the deficiencies of erythropoietin and
iron represent the main causes, several other factors related to uremia can
contribute to the impairment of hematopoiesis; most of these are, unfor-

tunately, unknown at present. Recently, clinical nephrology has discovered
Neutrophil Gelatinase-Associated Lipocalin (NGAL), a small inflammatory
cytokine, as one of the most promising biomarkers in the diagnostic field of
kidney diseases. NGAL can predict the early onset of acute kidney injury
after treatments potentially detrimental to kidney, as well as the progression
of chronic renal diseases. However, in parallel other studies have uncovered
the unexpected property of this factor to physiologically inhibit human
erythropoiesis through an inhibitory auto-feedback. The aim of the present
study was to analyze the eventual relationships between NGAL and the
levels of circulating haematopoietic stem cells (HSCs) in a small cohort of
40 chronic HD patients.
Methods: Common biochemical parameters were measured in the blood
before the start of a single, mid-week HD session. NGAL was analyzed
using a commercial available ELISA assay (Bioporto, Gentofte, Denmark).
HSCs levels were quantified in the blood by flow cytometric analysis
(EPICS-XL Beckman-Coulter®), considering the contemporary presence of
the three surface biomarkers CD45+/CD34+/c-kit+ which characterizes an
early eryhroid bone-marrow derived population.
Results: HD patients showed increased NGAL values compared to healthy
subjects (453±90 vs 38±13 ng/mL; p=0.01) as well as HSCs levels
(0.79±0.19 vs 0.59±0.09 cells/μL; p=0.04). Direct significant correla-
tions were reported between NGAL and hsC-Reactive Protein (R=0.31;
p=0.03), serum ferritin (R=0.21; p=0.04) and Erythrocyte Sedimentation
Rate (R=0.20; p=0.04), three well-known indexes of systemic inflammation;
on the contrary, an interesting close inverse relationship was found between
NGAL and HSCs levels (R=-0.41; p=0.02).
Conclusions: Collectively, these data show another important proof of
the altered hematopoietic activity present in HD patients. The increase in
HSCs may reflect a sustained effort to contrast anemia but also represent
a defective capacity of these cells to originate mature and functional
erythrocytes. Furthermore, the close inverse correlation between NGAL
and HSCs gives a clinical dimension to experimental evidence for the
first time, confirming this protein as a potential inhibitor of erythrocyte
maturation. In particular, NGAL could represent a new missing link between
chronic inflammation and impaired bone marrow activity in uremia. Further
studies are required to establish the potential utility of NGAL and HSCs
measurement in the management of anemia in HD patients and to evaluate
if future therapeutic measures targeting NGAL levels may be useful to
ameliorate this same condition.

Sa540 FREQUENCY AND PROGNOSTIC ROLE OF MILD ANEMIA
IN NON-DIALYSIS CKD (CKD-ND): A MULTICENTRIC
PROSPECTIVE COHORT STUDY IN ITALIAN RENAL
CLINICS

Luca De Nicola 1, Roberto Minutolo 1 , Paolo Chiodini 2 ,
Pasquale Zamboli 1, Giuseppe Conte 1, Carmine Zoccali 3, TABLE-CKD
Investigators 4 . 1Nephrology-2nd University, Naples, Italy;
2Biostatistics-2nd University, Naples, Italy; 3Nephrology-CNR, Reggio
Calabria, Italy; 4Target Blood Pressure Levels in CKD-Italian Society of
Nephrology Study Group, Italy

Introduction and Aims: Guidelines recommend that diagnosis of anemia in
adult CKD-ND should be made when hemoglobin (Hb) <13.5 g/dL in males
and <12.0 g/dL in females. These threshold values were defined exclusively
on the basis of the distribution of Hb values in general population. Aim of
the study was to investigate frequency and prognostic role of mild anemia
(MA) in CKD-ND.
Methods: We considered eligible all the consecutive patients with diagnosis
of CKD and estimated GFR <60 ml/min/1.73m2 consulting the 26 partic-
ipating outpatient renal clinics in the period Jun-Dec 2003. We excluded
patients with kidney transplant, changes of GFR >30% in the previous 6
months, follow-up in the clinic <6 months, and those with Hb <11 g/dL
and/or ESA-treated at 1st visit. MA, defined as Hb levels (g/dL) in the
range 11-13.5 in males and 11-12 in females, was evaluated in the first two
visits (baseline period, lasting 17 mo). Patients were classified, according
to anemic status in the two visits, in 4 groups: normal (NOR, no MA at
both visits), recovering (REC, MA at 1st visit and no MA at the 2nd visit),
persisting (PER, MA at both visits) and progressing (PRO, from no-MA or
MA at 1st visit to MA or Hb<11/ESA at the 2nd visit). For renal survival
analysis, patients were followed until ESRD, death or 3/31/2009.
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Results: We studied 668 pts (62% males, age 65±13y, diabetes 23%,
previous cardiovascular disease-CVD 28%) with estimated GFR 36±13
mL/min/1.73 m2 (stage III: 65%, stage IV: 31%; stage V: 4%). At 1st visit,
Hb was 12.7±1.2 in females and 13.7±1.5 in males; MA was present
in 29.1% females (stage 3 to 5: 17.5%, 41.3%, 62.5%) and 48.7% males
(stage 3 to 5: 42.9%, 60.3%, 75.0%). We classified 41.9% of pts as NOR,
9.7% as REC, 21.9% as PER and 26.5% as PRO. After baseline period, pts
were followed for a median of 41 mo; in this period, 123 pts progressed
to ESRD and 94 died (22 after ESRD). Table shows significant predictors
of outcomes by Cox analysis (HR and 95%CI) stratified for centre and
adjusted for gender, smoking, diabetes, systolic BP and previous CVD.

ESRD Death

Age (5 y) 0.96 (0.88-1.04) 1.67 (1.45-1.92)
eGFR (mL/min/1.73m2) 0.94 (0.92-0.96) 1.01 (0.99-1.03)
Proteinuria (g/24h) 1.24 (1.10-1.39) 1.24 (1.06-1.45)
use of CEI/ARB 0.58 (0.38-0.88) 0.37 (0.22-0.60)
sPhosphate (g/dL) 1.58 (1.23-2.02) 1.08 (0.79-1.49)
Anemia status (NOR as ref)

REC 1.41 (0.61-3.27) 1.13 (0.44-2.94)
PER 2.00 (1.12-3.57) 1.20 (0.64-2.22)
PRO 2.16 (1.23-3.74) 1.97 (1.09-3.58)
ESRD (time-dependent variable) – 1.95 (1.01-3.77)

Conclusions: In CKD-ND, mild anemia is prevalent and associated with
increased risk of ESRD, emphasizing the need to identify patients with this
condition and evaluate therapeutic interventions aimed at preventing even
moderate decreases of Hb levels.

Sa541 EFFECTS OF IRON AND DARBEPOETIN ALFA DOSING
ALGORITHM ON HAEMOGLOBIN VARIABILITY IN
HAEMODIALYSIS PATIENTS

Ryuzi Aoyagi 1, Ryo Koda 1, Ryohei Kaseda 2. 1Nephrology, Tachikawa
General Hospital, Nagaoka, Niigata, Japan; 2Nephrology, Ojiya General
Hospital, Ojiya, Niigata, Japan

Introduction and Aims: It is important to minimize haemoglobin (Hb)
variability in the treatment of anaemia in dialysis patients. The causes
of Hb variability are divided into patient factors like inflammation or
nutritional status and factors associated with medical care patterns, such
as major alteration in dosage of erythropoiesis stimulating agent, iron
supplementation, or a narrow target Hb range. In order to control the Hb
variability caused by medical factors and maintain Hb within the target
range, we developed iron and darbepoetin alfa (DA) dosing algorithm for
anaemia management in haemodialysis patients.
Methods: Clinically stable patients receiving haemodialysis ≥3 months
(n=116) were included in the study. Patients with malignancy, infection,
inflammation, hepatic disease, or hospitalization or haemorrhagic event
within 3 months of the observation period were excluded. Target Hb range
was defined as 10.5 to 12.5 g/dl. Iron was supplemented intravenously once
weekly for a total of six times, if serum ferritin was 120 ng/ml or less.
DA was injected intravenously once weekly or once every two weeks and
adjusted within the range of 25 to 50% based on the trend in Hb values
during the last 4 months. If the Hb was 13.0 g/dl or greater, DA was
suspended until fall to less than 12.4 g/dl, then resumed at one dose level
lower. The algorithm was introduced in January 2009. Hb variability during
the 4 months from August 2009 was compared to the same period last year.
Maintenance of Hb within the target range and standard deviation (SD) and
coefficient of variation (CV) of individual Hb were used as the indicators of
Hb variability.

Before After p-value

Individual Hb (g/dl) 10.5±0.7 11.4±0.8 <0.01
Individual Hb within 10.5–12.5 (%) 53±40 78±29 <0.01

below 10.4 (%) 45±40 13±26 <0.01
SD of Individual Hb (g/dl) 0.40±0.24 0.43±0.21 NS
Serum ferritin (ng/ml) 98±122 163±97 <0.01
Patients of Iron receiving (%) 37 67 <0.01
Iron dose (mg/4 months) 250±110 260±140 NS
Patients of DA receiving (%) 90 92 NS
DA dose (μg/week) 19.5±11.2 17.5±11.7 NS

NS: not significant.

Results: Individual mean Hb values increased from 10.5±0.7 to 11.4±0.8
g/dl after introducing the algorithm (p<0.01). The probability of maintaining
Hb in the target range increased from 53±40 to 78±29% (p<0.01). SD and
CV of individual Hb were unchanged. The rate of Iron use and mean ferritin
label were increased. Iron and DA dose and the rate of DA administration
were unchanged. – i.e.
Conclusions: The introduction of an anaemia management algorithm
improved the achievement of target Hb range without increasing Hb
variability.This algorithm is useful for the control of Hb variability caused
by medical care patterns and to stabilize Hb levels in haemodialysis patients.

Sa542 THE MIRACEL STUDY – STABLE
HEMOGLOBIN-RESPONSE AFTER SWITCHING FROM
SHORT-ACTING ESA TO ONCE MONTHLY C.E.R.A.

Frank Dellanna 1, Fuat Bozkurt 2, Stephanie Graf 3, Markus Schmidt 4,
Martin Götz 5, Danilo Fliser 6. 1Dialysezentrum Düsseldorf, Düsseldorf,
Germany; 2Gemeinschaftspraxis Nephrologie, Daun, Germany;
3KfH-Nierenzentrum, Fulda, Germany; 4Nephrologie Marien-Hospital,
Marl; 5Dialysepraxis Neuruppin, Germany; 6Dept. Internal Medicine IV,
Saarland University Medical Center, Homburg/Saar, Germany

Introduction and Aims: The MIRACEL study was the first post-approval
trial to investigate hemoglobin (Hb) levels in CKD stage V patients (pts)
receiving hemodialysis, directly switched from short-acting erythropoiesis-
stimulating-agents (ESA) to once monthly C.E.R.A. (continuous erythro-
poietin receptor activator, Mircera) in pre-filled syringes. Primary endpoint
of the study was to evaluate the proportion of patients with stable Hb values
under this regimen. Here we present an in-depth analysis on the individual
response to therapy.
Methods: 424 (64.1%) pts formed the safety population. Only patients who
had been previously treated with epoetin α, β, δ, or darbepoetin α on stable
dosages, were included. After a 2 months screening phase, patients were
switched to once monthly C.E.R.A. iv, regardless of their previous ESA,
route of administration or dosing interval. After a titration phase (5 months)
an evaluation phase (3 months) followed. Hb levels were measured monthly.
In order to better capture treatment response, we had included an ’adverse
event (AE) of interest’, defined as a drop of Hb ≥ 2g/dl between two
consecutive visits, which was processed like a SAE, regardless of clinical
significance. This analysis presents the data from these AE.
Results: Data on efficacy and safety of this study have been reported
elsewhere (ERA/EDTA 2009, ASN 2009). 51 (12.0%) of the 424 pts
presented with a drop of ≥ 2g/dl Hb between two consecutive visits. In
11 (21.6%) pts a relationship to study-drug was suspected. Overall, for 17
(33.3%) pts, parameters for iron metabolism were outside the normal range
at least at one time point during the study. In 9 (17.6%) pts the Hb-drop
reflected the therapeutic decision of withholding a monthly application, and
another 14 (27.5%) pts experienced the decrease of Hb in association with a
surgical/medical co-morbidity (active bleeding, coagulopathy, infection). 20
(39.2%) pts with normal iron-parameters and lacking an apparent clinical
cause experienced a drop of ≥ 2g/dl Hb: in 16 (80%) pts a increasing
the dose resolved the situation, while 4 (20%) pts were discontinued on
these grounds. In summary, >92% of pts experiencing a significant Hb-drop
during the study, the underlying (clinical) cause could be identified and
treatment successfully adapted.
Conclusions: The findings from this large multi-centre trial document the
efficaciousness of C.E.R.A. therapy in daily clinical practice. These data
compare favourably with the phase III study results of Mircera and other
published studies from shorter acting ESA.
Disclosure: The author was one of the leading investigators and recruiters
of the study. The study was sponsored by Roche Pharma AG, Germany, and
the author received compensation for participation in the study.

Sa543 SEVERE HYPERHOMOCYSTEINEMIA IMPROVES
ERYTHROPOIESIS STIMULATING AGENT RESISTIVITY
INDEX IN HEMODIALYSIS PATIENTS

Marco Righetti, Gianmichele Ferrario, Paola Serbelloni, Silvana Milani,
Adalberto Tommasi. Dialysis Unit, Vimercate Hospital, Vimercate, Italy

Introduction and Aims: About 80 years ago Lucy Wills showed that
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folic acid therapy improved anemia in pregnant women. Later it has been
discovered that vitamin B therapy improved anemia in vitamin B depleted
patients. Hemodialysis patients often show vitamin B deficiency. Vitamin
B therapy should improve anemia in these patients, but until now there are
contrasting data. Homocysteine is frequently high in vitamin B deficient
hemodialysis patients. Hyperhomocysteinemia is an interesting risk factor
of vascular and bone disease, but we do not know whether homocysteine
may interact with erythropoiesis processes. In view of these interesting
considerations, we started a study about the effects of vitamin B therapy
on homocysteine, hemoglobin and erythropoiesis stimulating agents (ESA)
doses in hemodialysis patients.
Methods: We performed a long, retrospective study. Hemoglobin values
and ESA doses were assessed every month; homocysteine, folate and
vitamin B12 values were measured every 4 months. We considered suitable
for the study vitamin B treated patients without residual renal function,
hemorrhagic accidents and blood transfusions during 2-years follow up.
Patients were split by 3 groups, according to the mean homocysteine level:
group A with normal homocysteine level (6 pts), group B with moderate
hyperhomocysteinemia (23 pts with mean homocysteine level between 15
and 30 μmoles/litre) and group C with severe hyperhomocysteinemia (4
patients with mean homocysteine level higher than 30 μmoles/litre).
Results: Patients of group C had both higher hemoglobin levels and lower
ESA resistivity index (ESA RI) than patients of group A and B (respectively
for hemoglobin and ESA RI: 12,0 vs.10,9 vs. 11,4 g/dl – p<0,05; and
4,2 vs. 13,3 vs. 11,6 – p<0,05) suggesting a direct association between
hyperhomocysteinemia and red blood cells production. Figure 1 shows the
inverse relationship between homocysteine and ESA RI.

There were no significant differences for folate, vitamin B12, ferritin and C
reactive protein between the 3 groups. Furthermore, patients of group B and
C showed higher platelet count than patients of group A (respectively: 233
vs. 241 vs. 182; p<0,05), and ESA RI was inversely associated to vitamin
B12 levels (r = 0,44; F= 7,5; p< 0,05).
Conclusions: Patients with severe hyperhomocysteinemia have lower ESA
RI than patients with normal or moderately high homocysteine levels.
Vitamin B deficiency, favouring anemia, may be counterbalanced by
hyperhomocysteinemia, hypothetically able to increase red blood cells
count. Hyperhomocysteinemia or, probably, homocysteinilation may up-
regulate erythropoietin receptor in hemodialysis patients. These results
should stimulate basic studies to verify this hypothesis.

Sa544 MAINTENANCE OF Hb IN CLOSE TARGET RANGE WITH
MIRCERA IN HAEMODIALYSIS PATIENTS

Muhammad Raza, Baig Israr, Williams Anthony. Renal Medicine,
Gloucestershire Royal Hospital, Gloucester, Gloucestershire, United
Kingdom

Introduction and Aims: Anaemia in haemodialysis patients is almost uni-
versal, and effective management is often labour intensive, time consuming
and expensive. We designed this retrospective observational and prospective
interventional study to assess both efficacy and the efficiency of direct con-
version from short acting ESA to longer acting ESA in stable haemodialysis
patients.
Methods: In December 2008, 53 stable haemodialysis patients attending
a satellite dialysis unit were approached for direct conversion from short
acting ESAs administered subcutaneously (NeoRecormon and Aranesp)
group NA, to long acting ESA administered intravenously (Mircera) group
M. After titration period of three months, patients were monitored for further
6 months. Mircera dose was adjusted each month by the renal pharmacist.
The target Hb range (measured monthly) was 10.5 to 12.5g/dl, and the
desired range for ferritin was 200-500 mg/L, and TSATs >20%, measured
3 monthly.

Results: Total 49 patients were included in the study, 4 excluded (1 declined
to participate, 1 reported migraine and 2 developed mild hypersensitivity
reaction). More patients in group M (68% vs. 58%, p=ns) achieved desired
Hb range of 10.5-12.5g/dL, although this was not significant. However
significant higher proportion of group M (34% vs. 24%, p=0.01) maintained
close target range of 11-12g/dl. Comparing M vs. NA groups, no difference
observed in % of patients with Hb equal or above 14 g/dl (3 vs. 1, p=ns) or
under 10g/dl (4% vs. 9%, p=ns), similarly no difference for CRP (36.6 vs.
78.9 p=ns) and total white cell count (7.2 vs. 7.3, p=ns).
Average number of dose adjustments were significantly hire in the group M
(35% vs. 19%, p=0.006), group M also had higher monthly ferritin levels
mg/L (577 vs. 490, p=0.01) and TSAT (33% vs. 28%, p=0.05). However
monthly median total iron consumption was less in the group M (122 vs.
245 mg, p=ns).
Estimated total injections per year using Mircera (IV into the dialysis tubing)
would be 540 compared to 5,200 sc injections for patients remaining on
short acting ESAs. Estimated cost saving calculated on the basis of required
dose adjusted for relevant preparations was £119 per month, in addition
significant nursing time saving -233 hours per year (27hours vs. 260 hours-
calculated on the basis of single injection administration time of 3 minutes)
Conclusions: Mircera was equally affective in achieving and maintaining
Hb in desired range when used once monthly in selected stable HD patients.
With closer monitoring Mircera was better in maintaining Hb with in tight
target range over extended period and may prove cost effective in the
long-term. Prescribing ESAs by renal pharmacist was successful and safe.

Sa545 FACTORS AFFECTING HEMOGLOBIN VARIATIONS IN
HEMODIALYSIS PATIENTS

Mustafa Topal, Siren Sezer, Nurhan Özdemir Acar. Nephrology, Baskent
University, Ankara, Turkey

Introduction and Aims: Anemia, increases the risk of developing cardio-
vascular (CV) diseases which is the leading cause of death among chronic
renal failure (CRF) patients, and mortality. Treatment of renal anemia by
recombinant human erythropoietin (EPO), decreases the risk of CV diseases.
Recommendation of target hemoglobin (Hb) in a very tight range as 11 to
12 g/dl by anemia guidelines, results in unsystematic usage of EPO and
fluctuations in Hb values (Hb variability). There are several methods to
asses inflammation, which frequently influences Hb variability. One of the
most used methods is the malnutrition inflammation score (MIS), when
taken together with malnutrition. In addition, the red cell distribution width
(RDW) is taken as an inflammatory parameter in recently published studies.
Studies reported in last several years, established a relationship between Hb
variability and mortality.
Methods: In this study we planned to examine the clinical and laboratory
parametres that affect Hb variability. For this purpose, we studied the
clinical and laboratory parameters of 70 CRF patients who were on chronic
hemodialysis program.
Results: In these cases Hb variability showed positive correlation with
C reactive protein (CRP) levels, white blood cell (WBC) count, MIS
and RDW values, which is used as an inflammatory parameter in recent
years (p=0,000, p=0,000, p=0,003, p=0,035 respectively). We established
a negative relationship between the Hb variability and, body weight and
body mass index (BMI) (p=0,023, p=0,010 respectively). In addition to
these findings, Hb variability coefficient showed a positive correlation with
hip circumference and negative correlation with hemodialysis age (p=0,016,
p=0,011 respectively).
Conclusions: Hb variability is seem to be affected negatively by inflam-
matory parameters as CRP, RDW, white cell count and the MIS. Increasein
body weight and BMI, decreases the Hb variability. So, it have to be the
first aim to fight against malnutrition and inflammation to have more stable
Hb levels.



iii224 CKD-related bone disease 1 Saturday, June 26, 2010

CKD-related bone disease 1

Sa546 ROLE OF COX2 IN SECONDARY
HYPERPARATHYROIDISM IN UREMIA

Qian Zhang, Haiming Li, Junsi Qiu, Yong Gu, Chuanming Hao, Jing Chen.
Nephrology, Huashan Hospital, Fudan University, Shanghai, China

Introduction and Aims: Secondary hyperparathyroidism in patients with
chronic kidney disease is characterized by hyperplasia of the parathyroid
gland. Aberrant cyclooxygenase-2 (COX2) expression has been shown
to promote the epithelial cell proliferation in a number of tumors and
precancerous lesion. We have previously shown that COX2 is expressed
in the parathyroid glands of uremic patients, the present studies examined
potential role of COX2 in hyperplasia of the parathyroid gland in 5/6-
nephrectomized (Nx) rats and uremic patients.
Methods: Forty-five 5/6-Nx and fifteen sham operated rats were assigned
to 4 groups: Sham group: sham-operated +normal diet (P0.8%,Ca1.2%);
Prophylactic COX2 inhibition group: Nx + high phosphorus diet +celecoxib
100mg ·kg-1 ·d-1 for 3 months; Therapeutic group: Nx + high phospho-
rus diet +celecoxib 100mg ·kg-1 ·d-1 starting at the second month of the
5/6 nephrectomy; and vehicle group: Nx + high phosphorus diet (P1.2%,
Ca 1.2%); The expression of COX2, COX1, and PCNA were deter-
mined by immunohistochemistry, immunoblot and Real-time PCR. Freshly
excised hyperplastic PTGs from hemodialysis patients with refractory hy-
perparathyroidism were incubated for 5 hours in a medium containing a
normal phosphate concentration (1mmol/L) or a high phosphate concen-
tration (4mmol/L) in the presence or absence of COX2 inhibitor NS398
(10-6mmol/L). The tissues were incubated at 37°C in 10ml polypropylene
tubes on a shaker. COX1 and COX2 expressions were determined by
immunoblot and Real-time PCR. Cell proliferation was assessed by PCNA
expression and the size of the PTG.
Results: COX2 immunoprotein was detected in the chief cells of PTG from
Nx rats on a high phosphorus diet. Immunoblot and real-time PCR showed
that COX2 expression in PTG from Nx rats were markedly increased com-
pared with the sham group. PCNA positive cells were increased in PTGs
of Nx rats by immunohistochemistry. Increased PCNA expression was also
detected by Western-Blot and Real-time PCR in PTGs of Nx group. COX2
inhibitor celecoxib significantly reduced PCNA expression (P<0.05). The
size of PTGs were significantly increased in Nx rats fed with high phospho-
rus diet compared to those in control rats (0.461±0.0889 vs. 2.436±0.372
mm2/kg body weight, p<0.05). Celecoxib treatment reduced the PTG area
by 51.13% compared to the Vehicle group (p<0.05).In primary cultured
human parathyroid tissue, high phosphorus markedly increased COX2 ex-
pression (19% more than normal phosphorus, p<0.05). The expression of
COX1 was not altered after. PTG tissues incubated in high phosphorus
concentration released significantly more PTH. NS398 treatment signifi-
cantly attenuated the increase in PTH release (251.17±28.70 vs.25.77±8.32
pg/μg protein, p<0.05). High phosphorus incubation increased the PCNA
expression, which was significantly attenuated by COX2 inhibitor NS398
(25% less than in HP group, p<0.05).
Conclusions: Increased COX2 expression was detected in PTG in 5/6-Nx
rats and uremic patients. The expression of COX2 is associated PTG
cell proliferation. COX2 elective inhibitor suppresses the hyperplasia of
parathyroid. The present studies suggest that COX2 plays an important role
in the pathogenesis of hyperparathyroidism.

Sa547 THE LOWER SERUM CREATININE ASSOCIATES WITH
HIGHER PREVALENCE AND INICIDENCE OF HIP
FRACTURE IN HEMODIALYSIS PATIENTS

Naohiko Fujii, Takayuki Hamano, Masatomo Taniguchi, Tetsuo Shoji,
Takashi Shigematsu, Shigeru Nakai, Kunitoshi Iseki,
Yoshiharu Tsubakihara. Committee of Japanese Renal Data Registry,
Japanese Society for Dialysis Therapy, Tokyo, Japan

Introduction and Aims: It is reported that nutritional indices such as serum
albumin (Alb) and body mass index (BMI) are predictive of incidence of
bone fracture in hemodialysis (HD) patients (KI 2006). Therefore, it is
reasonable to hypothesize that muscle mass also predicts the incidence. The
aim of this study is to know if lower serum creatinine (Cr) is a risk factor

for prevalence or incidence of hip fracture after adjustment for dialysis dose
in Japanese hemodialysis population.
Methods: We used the nationwide dialysis database of Japanese Society for
Dialysis Therapy (Japanese Renal Data Registry; JRDR-08102) performed
at the end of years 2007 and 2008. The prevalence of hip fracture was
studied in these two consecutive surveys, making it possible to calculate
the incidence of hip fracture in those who had never experienced fracture
at the end of 2007. Enrolled patients are those who underwent HD 3
times/week and had been dialyzed for at least 2 years. Those who had
a history of peritoneal dialysis, kidney transplantation, parathyroidectomy,
or percutaneous ethanol injection therapy for hyperparathyroidism were
excluded from the analysis. Potential explanatory variables are age, sex,
BMI, dialysis vintage, diabetes, CRP, dialysis dose in Kt/V, intact parathyroid
hormone, serum adjusted calcium, phosphate, Alb, creatinine, and prior
history of cardiovascular disease (CVD) (myocardial infarction, cerebral
infarction, cerebral hemorrhage, and amputation of lower extremities).
Logistic regression analysis for the prevalence and incidence of hip fracture
was performed.
Results: The number of patients for the analysis of prevalent fracture was
122,625 and that for the analysis of incident fracture was 89,793. Protein
catabolic rate and hemoglobin level were not significant in both analyses.
Lower serum Alb, lower BMI, and lower Cr were significantly and indepen-
dently associated in a linear manner with higher risk for prevalence of hip
fracture as well as incidence. Moreover, the odds ratio of serum Cr highest
quintile was higher than those of Alb or BMI highest quintile, indicating
that serum Cr was the most powerful predictor in the nutrition marker.

Conclusions: This largest observational study of hip fracture in the world
revealed that serum Cr as a marker of muscle mass associates with the
incidence and prevalence of hip fracture independently of serum Alb as a
global nutritional marker and of BMI as a makeup marker.

Sa548 PHOSPHATE LEVELS SOON AFTER STARTING
HEMODIALYSIS (HD): ASSOCIATION WITH MORTALITY
AMONG PARTICIPANTS IN THE DIALYSIS OUTCOMES
AND PRACTICE PATTERNS STUDY (DOPPS)

F. Tentori 1, L. Tong 1, Y. Li 2, T. Akiba 3, J. Bommer 4, S.H. Jacobson 5,
H. Morgenstern 2, E. Young 2, F.K. Port 1, B.M. Robinson 1,2 . 1Arbor
Research Collaborative for Health; 2Univ. of Michigan; 3Tokyo Women’s
Medical University; 4Dialysezentrum Heidelberg; 5Danderyd Hospital

Introduction and Aims: Elevated serum P may contribute to the high
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mortality reported in the early period on dialysis. We describe P levels
and phosphate binder (PB) use over the first year of HD and assesses their
associations with mortality among DOPPS participants.
Methods: The sample comprised 8,800 patients on HD <90 days at study
entry (1996-2008) in the three DOPPS regions (North America [NA]=US+
Canada; Europe [Germany, UK, Sweden, Belgium, France, Spain, Italy] +
Australia and New Zealand [Eur/ANZ] and Japan [JP]). The association of
P levels at (1) study entry and (2) averaged over the next 8 months with
subsequent mortality was assessed in adjusted Cox models.
Results: Descriptive – At study entry, PB prescription was common across
all P levels, but a high % of patients with elevated P was not on a PB:

PB prescription was more common at study entry in Eur/ANZ (72%) than
in NA (63%) and JP (49%) [p<0.001], and at month 12 in NA (85%) than
in Eur/ANZ (81%) and JP (76%) [p=0.0002].The % of patients with normal
P (2.5-4.4 mg/dl) was higher at study entry in NA (36%) than in Eur/ANZ
and JP (both 29%) [p<0.0001] and similar across regions at month 12 (27
to 31%, p=0.18). At both time points, achievement of KDOQI target P
(3.5-5.5 mg/dl) was less common in Eur/ANZ (44 to 45%) than in NA and
JP (49 to 52%) [p<0.05]. In all regions P decreased among patients not on
a PB at study entry (overall from mean 5.3 to 4.8 mg/dl; p<0.001).
Associations – Patients with baseline P <3.5 (HR=1.16 [95% confidence
interval: 1.01-1.34]) and > 5.5mg/dl (1.24 [1.12-1.38]) had higher mortality
than those with P in KDOQI target. Mortality was not elevated for P 4.5-5.5
mg/dl compared to P 3.5-4.4 mg/dl (1.02 [0.89-1.18]). At any P level,
mortality tended to be lower for patients prescribed a PB (vs. not, data not
shown). Compared to patients with P<5.5 at both time points, mortality was
higher for patients with high baseline P whose P remained high over the
first 8 study months (1.35 [1.16-1.58]). Mortality was marginallyelevated
for patients with high baseline P and normal P at month 8 (1.15 [0.98-1.36],
p=0.08) and those with normal baseline P and high P at month 8 (1.10
[0.93-1.29], p=0.3).
Conclusions: In this international cohort of incident HD patients, P levels
were high and a high % of patients with elevated P was not on a PB.
Low (<3.5) and high (>5.5) P levels were associated with mortality, with
higher rates for patients not on a PB. While additional study of the effect of
lowering P on clinical outcomes is warranted, these findings identify a likely
opportunity to improve care for incident HD patients in current practice.
Disclosure: DOPPS is supported by scientific research grants from Amgen
(since 1996), Kyowa Hakko Kirin (since 1999, in Japan), Genzyme (since
2009), and Abbott (since 2009) without restrictions on publications.

Sa549 CALCIUM AND PHOSPHATE OVERLOAD ARE
ASSOCIATED WITH OSTEOBLAST APOPTOSIS IN
UREMIC RATS

Daniella Batista, Veronica Gouveia, Elizabeth Oliveira, Luciene dos Reis,
Fabiana Graciolli, Wagner Dominguez, Katia Neves, Rosa Moyses,
Vanda Jorgetti. Nephrology, Universidade de Sao Paulo, Brazil

Introduction and Aims: Impaired renal function leads to a progressive
deterioration in Calcium (Ca) and calcitriol homeostasis, as well as changes
in parathyroid hormone (PTH), fibroblast growth factor 23 (FGF-23) and

phosphate (P). As a result, bone abnormalities are found in nearly all patients
with CKD, causing alterations in static and dynamic histomorphometric
parameters, thereby compromising the integrity of the skeleton. We have
previously shown that P restriction prevents osteopenia in CKD rats (Kidney
Int; 66,6:2237-44, 2004). However, the mechanism by which high serum
P causes osteopenia remains unknown. In addition, there are no data on
whether high serum Ca also causes bone loss.
Methods: We evaluated the isolated effects of Ca and Ca/P overload on
bone in Wistar rats submitted to parathyroidectomy and 5/6 nephrectomy
(Nx) to induce CKD. Animals were divided into 3 groups:
– Control (n=8)–Sham-operated+normal Ca/P diet (0.7%/0.7%, vehicle
only)
– Nx+HCa (n=8)–Nx+high-Ca diet (1.2%)
– Nx+HCa/P (n=8)–Nx+high-Ca/P diet (1.2%/1.2%)
After Nx, PTH activity was restored by continuous PTH infusion. At post-
procedure month 2, biochemistry, bone histomorphometry and bone tissue
apoptosis were analyzed.
Results: Serum creatinine and P were higher in all Nx rats. Nx+HCa/P
group rats developed hypocalcemia. Continuous infusion of PTH was
effective in Nx animals. There were no differences among the groups
regarding serum levels of FGF-23. Histomorphometric analysis revealed
that trabecular volume (BV/TV) was decreased in all Nx rats. There were
no differences among the groups regarding bone formation, resorption or
dynamics. However, osteoblast apoptosis was more extensive in the Nx
groups than in the control group.

Biochemical and histomorphometric data

Parameter Control Nx + HCa Nx + HCa/P

Cr (mg/dl) 0.40±0.02* 0.8±0.05 0.8±0.04
iCa (mmol/L) 1.13±0.06 1.0±0.07 0.78±0.04*
P (mg/L) 6.48±0.34* 8.7±0.3 9.3±1.1
PTH (pg/ml) 67.01±15.2 62.38±16.2 71.18±20.6
FGF 23 (pg/ml) 170.7±24.2 204.5±87.67 321.6±69.58
BV/TV (%) 19.39±2.0* 13.16±1.5 11.84±1.5
OS/BS (%) 13.74±2.64 9.17±1.46 11.53±3.65
ES/BS (%) 11.97±1.94 8.39±1.80 9.29±1.58
BFR/BS (μm3/μm2/day) 0.067±0.015 0.053±0.017 0.047±0.029
Osteoblast apoptosis 1.263±0.187* 2.006±0.221 1.93±0.174

Cr: creatinine; iCa: ionized calcium; BV/TV: trabecular bone volume;OS/BS: osteoid
surface; ES/BS: eroded surface; BFR/BS: bone formation rate. *p<0.05: vs. all.

Conclusions: Our findings demonstrate that Ca and Ca/P overload lead to
osteopenia, probably by increasing osteoblast apoptosis. This suggests that
the management of uremia requires proper control of dietary Ca and P, with
PTH adjustment, in order to ensure adequate bone remodeling.

Sa550 ASSOCIATION OF FGF-23 WITH HISTOMORPHOMETRIC
PARAMETERS AND BIOMARKERS OF BONE
METABOLISM IN CHRONIC HAEMODIALYSIS PATIENTS

Dominiki Economidou 1, Aikaterini Papagianni 1, Etfathios Mitsopoulos 2 ,
Eudoxia Ginikopoulou 2 , Chrysostomos Dimitriadis 1,
Apostolos Tsiantoulas 1, Dimitrios Tsakiris 2, Dimitrios Memmos 1.
1University Department of Nephrology, Hippokration General Hospital,
Thessaloniki, Greece; 2Department of Nephrology, Papageorgiou General
Hospital, Thessaloniki, Greece

Introduction and Aims: Phosphatonin FGF-23 is a hormone produced by
osteoblasts and osteocytes which is involved in phosphate homeostasis as
well as 1,25(OH)2D3 and parathormone (PTH) production. The aim of this
study was to evaluate FGF-3 levels in chronic haemodialysis (HD) patients
and their probable association with histomorphometric indices and classic
biomarkers of bone metabolism.
Methods: In 38 HD patients (mean age 62±12years, mean HD duration
72±30 months) a bone transiliac biopsy was performed. At the time
of biopsy blood samples were obtained for calcium (Ca), phosphorus
(P), alkaline phosphatase (AP) and iPTH as well as intact for FGF-23
level measurements. In addition, mean serum Ca, P, AP and iPTH values
during the two trimesters preceding bone biopsy were recorded. Plasma
intact FGF-23 levels were measured by ELISA (Immunotopics) and serum
iPTH levels with chemiluminescent enzyme-labeled immunometric method
(DPC, Reagents). Bone histomorphometric analysis was performed using
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Osteomeasure software by Osteometrics. The histomorphometric parameters
examined included Osteoid Surface (OSBS), Osteoblast surface (ObSBS),
Osteoid Thickness (OTh) and Trabecular Thickness (TbTh).
Results: Mean iFGF-23 levels were (M±SD) 771±727 pg/mL and they
were significantly correlated with AP (M±SD 86±35 IU/L) (r= -0.433,
p<0.02) and iPTH (M±SD 279±207 pg/mL) (r=0,574, p=0.001) at the
time point of bone biopsy. iFGF-23 levels were also significantly correlated
with ALP (p=0.026) and iPTH (p=0.022) values three months pre-biopsy.
No significant correlation of FGF-23 was observed with any of the
histomorphometric parameters. In contrast, iPTH levels were correlated
significantly with OSBS (p<0.02) and ObSBS (p<0.01) and ALP was
correlated with OSBS (p<0.02), ObSBS (p<0.05), OTh (p<0.001) and
TbTh (p<0.03).
Conclusions: FGF-23 levels are increased in chronic haemodialysis patients
and they are associated with iPTH, and alkaline phosphatase values.
However, we were unable to demonstrate any significant correlation of
FGF23 with the examined bone histomorphometric indices.

Sa551 BONE SPECIFIC ALKALINE PHOSPHATASE IS STRONGLY
ASSOCIATED WITH MORTALITY IN INCIDENT DIALYSIS
PATIENTS

Christiane Drechsler 1,2, Marion Verduijn 1, Stefan Pilz 3, Olav
A. Gressner 4, Raymond Krediet 5, Friedo Dekker 6, Christoph Wanner 2,
Markus Ketteler 6, Elisabeth Boeschoten 7, Vincent Brandenburg 8. 1Dept of
Clin Epidemiology, LUMC, Leiden, Netherlands; 2Div of Nephrology,
University of Wuerzburg, Germany; 3Div of Endocrinology and Nuclear
Medicine, University of Graz, Austria; 4Dept of Clinical Chemistry, RWTH
University of Aachen, Aachen, Germany; 5Dept of Nephrology, AMC,
Amsterdam, Netherlands; 6Dept of Nephrology, Hospital Coburg, Coburg,
Germany; 7Hans Mak Institute, Naarden, Netherlands; 8Dept of
Cardiology, RWTH University of Aachen, Aachen, Germany

Introduction and Aims: Alkaline phosphatase (AP) is related to vascular
calcification and mortality in hemodialysis patients, but derives from various
tissues of origin. The aim of this study was to assess the effect of bone-
specific alkaline phosphatase (BAP) on morbidity and mortality in dialysis
patients, and to investigate the predictive value of BAP as compared to total
AP.
Methods: From a prospective cohort study of incident dialysis patients
in the Netherlands (NECOSAD), we selected all patients with measured
BAP and AP at 12 months after the start of dialysis, the baseline for our
study (n=800, age 59±15yr, BAP=18±13 U/l, AP=110±80 U/l). By Cox
regression analyses, we assessed the impact of BAP and AP levels on early
(6 months follow-up) as well as long-term mortality (4 years follow-up).
The predictive value of BAP was compared to total AP by receiver operating
characteristic (ROC) curve analyses.
Results: BAP was positively correlated with AP and parathyroid hormone.
High levels of BAP strongly affected short-term mortality. After adjustment
for confounders, patients of the highest BAP tertile had a 6 fold increased
risk of death within 6 months (HR 6.1, 95% CI 2.2-17.0) compared to
patients of the lowest tertile. The effects applied for both cardiovascular (HR
5.0, 95%CI 1.3-19.0) and non-cardiovascular mortality (HR 8.1, 95%CI
1.6-41.7). In comparison, the associations of total alkaline phosphatase with
short-term mortality were less strong. Adjusted HRs were 2.1 for both
cardiovascular mortality (95% CI 0.8-5.8) and non-cardiovascular mortality
(95% CI 0.6-7.2), respectively. The discriminative ability of the multivariate
model including BAP was higher than the one including total AP (area under
the ROC curve: 0.83 vs 0.80, respectively). BAP by trend also increased
mortality during 4 years.
Conclusions: High levels of bone-specific alkaline phosphatase were
strongly associated with short-term mortality in dialysis patients, point-
ing out the important impact of uncontrolled bone disease. Longitudinal
assessments of total and particularly bone-specific alkaline phosphatase may
be useful in clinical practice for the treatment monitoring of patients with
end-stage renal disease.

Sa552 MBD OUTCOMES STUDY FOR JAPANESE CKD STAGE 5D
PATIENTS (MBD-5D STUDY): DESIGN AND BASELINE
DATA

Masafumi Fukagawa 1,2, Hirotaka Komaba 1,2, Yoshihiro Onishi 1,3 ,
Shunichi Fukuhara 1,4, Tadao Akizawa 1,5. 1The MBD-5D Study Group,
Japan; 2Division of Nephrology and Metabolism, Tokai University School
of Medicine, Isehara, Japan; 3Institute for Health Outcomes and Process
Evaluation Research, Kyoto and Tokyo, Japan; 4Department of
Epidemiology and Healthcare Research, Kyoto University Graduate School
of Medicine, Kyoto, Japan; 5Division of Nephrology, Showa University
School of Medicine, Tokyo, Japan

Introduction and Aims: Mineral and bone disorder (MBD) contributes
to increased morbidity and mortality in patients with chronic kidney
disease (CKD), particularly those receiving dialysis (stage 5D). The MBD
Outcomes Study for Japanese CKD stage 5D patients (MBD-5D Study) is
a multicenter, prospective observational study that examines the impact of
MBD-related treatment practices and other factors on outcomes of dialysis
patients in Japan.
Methods: This is a 3-year prospective observational study with a case-
cohort and a cohort design. Eligibility criteria were: receiving hemodialysis
for more than three months; and having intact PTH levels higher than 180
pg/ml; and/or receiving vitamin D receptor activator (VDRA) as of Jan 1,
2008. The whole cohort was planned to assess rare clinical events such
as cardiovascular and all-cause death, and the subcohort, a random sample
(40%) of the whole cohort, was planned to assess more frequent clinical
events and longitudinal laboratory and medication data.
Results: A total of 8,229 patients were registered from 86 facilities as the
whole cohort, and 3,276 patients were randomly selected as the subcohort.
Among patients in the subcohort, mean age was 61.9±12.7 years and
mean dialysis vintage was 122±101 months. Intravenous VDRAs were
used in 48.4% (caicitriol, 11.3%; maxacalcitol, 36.8%) and oral VDRAs
were used in 30.4%. Use of phosphate binders was calcium carbonate in
66.7%, sevelamer hydrochloride in 41.1%, and both in 23.0%. Previous
history of surgical parathyroidectomy was noted in 6.2%. The proportions
of patients achieving the Japanese Society for Dialysis Therapy targets
for serum calcium (8.4 to 10.0 mg/dl) and phosphorus (3.5 to 6.0 mg/dl)
were 64.6% and 62.7%, respectively, and 40.9% of patients achieved
both targets simultaneously. Logistic regression analysis showed that the
severity of secondary hyperparathyroidism (SHPT) was associated with a
lower likelihood of achieving the target ranges of calcium and phosphorus,
showing odds ratio of 1.003 (95%, CI 0.811 to 1.240), 0.583 (95% CI, 0.461
to 0.736), and 0.358 (95% CI, 0.271 to 0.472) for patients with intact PTH
180 to 300, 300 to 500, and >500 pg/ml, respectively, with intact PTH 60
to 180 pg/ml as the reference category. By contrast, patients with a history
of parathyroidectomy were more likely to achieve the targets of calcium
and phosphorus as compared with those who had not underwent surgical
parathyroidectomy despite high PTH levels (>500 pg/ml) (odds ratio, 1.410
[95% CI, 0.957 to 2.069]).
Conclusions: These results suggest that the severity of SHPT is associated
with practical difficulty in managing mineral metabolism in CKD. Further
prospective follow-up will determine which practices of MBD management
lead to better outcomes among these patients.
Disclosure: The MBD-5D Study is supported by research grants from
Kyowa Hakko Kirin.

Sa553 SPECTRUM OF BONE DISEASES IN CHRONIC KIDNEY
DISEASE PATIENTS ON REGULAR HEMODIALYSIS AS
ASSESSED BY BONE HISTOMORPHOMETRY: A STUDY
FROM A TERTIARY CARE CENTRE IN INDIA

Suman Lata Nayak 1, Sandeep Mahajan 1, Alok Sharma 2,
Rajesh Khadgawat 3, Sandeep Guleria 4, A.K. Dinda 2, Suresh
Chand Tiwari 1. 1Nephrology, All India Institute of Medical Sciences, New
Delhi, Delhi, India; 2Pathology, All India Institute of Medical Sciences;
3Endocrinology, All India Institute of Medical Sciences; 4Surgery, All India
Institute of Medical Sciences

Introduction and Aims: It is known that biochemical parameters and
skeletal survey are poor predictors of type and severity of renal bone
disease. Therefore, bone biopsy has remained a gold standard for the same.
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Contrary to previous studies which had showed high-bone turnover disease
to be more common, recent studies have shown that the low-bone turnover
disease is more common in the dialysis population. The changing profile of
the different types of bone turnover has likely occurred because of changes
in the therapy of renal osteodystrophy, dialysis techniques, and in patient
populations. Hence we studied the spectrum of bone diseases in India.
Methods: The study group included 50 adult patients with ESRD on
maintenance hemodialysis for more than 1 month in the Department of
Nephrology at AIIMS. The technique of Double Tetracycline Labelling is
as follows: First labelling dose of Tetracycline 500 mg BD was given for 2
days, then patient was off-drug for next 8-15 days. Second labelling dose
of Tetracycline 500 mg BD for 4 days was given after 14 days of first dose.
Bone biopsy was performed after 4-6 days of the second dose and analyzed
by histomorphometry.

Results: Out of 50 bone biopsies, 43 could be reported. Osteitis Fibrosa
was reported in 27 (62.7%) patients; adynamic in 2 (4.6%); mild form in
1 (2.3%), and osteomalacia and mixed uremic osteodystrophy in 1 (2.3%)
each. In 11 (25.6%) patients the biopsies were reported as normal. Hence,
osteitis fibrosa was the most common histological diagnosis followed by
normal biopsy. Rest of subgroups like adynamic, mild form and mixed
uremic osteodystrophy were present in only few patients.

Conclusions: Our study revealed osteitis fibrosa is the predominant type of
histological lesion in our patients with renal bone disease while adynamic
bone disease is uncommon. This can be explained by different demographic
profile of our patients which included younger patients, less number of
diabetics, and all patients were on hemodialysis. Therefore conditions
favouring adynamic were less prevalent in our study group.

Sa554 SECONDARY HYPERPARATHYROIDISM MIGHT BE
REFRACTORY TO CINACALCET HYDROCHLORIDE IN
PATIENTS WITH MULTIPLE NODULAR HYPERPLASTIC
GLANDS

Akiko Takeshima 1, Hiroaki Ogata 1, Keiko Takahashi 4, Kanji Shishido 4 ,
Chiaki Kumata-Maeta 2, Masahide Mizobuchi 2, Masahiro Yamamoto 1,
Fumihiko Koiwa 3, Tadao Akizawa 2, Eriko Kinugasa 1. 1Department of
Internal Medicine, Showa University Northern Yokohama Hospital,
Yokohama, Japan; 2Department of Nephrology, Showa University School of
Medicine, Shinagawa, Tokyo, Japan; 3Department of Internal Medicine,
Showa University Fujigaoka Hospital, Yokohama, Japan; 4Internal
Medicine, Sekishin-kai Kawasaki Clinic, Kawasaki, Kanagawa, Japan

Introduction and Aims: Previous studies have reported that larger parathy-
roid gland (PTG), whose volume is more than 500mm3 or whose longest
axis is more than 10mm, is like to be nodular hyperplastic and to be
refractory to active vitamin D. However, cinacalcet hydrochloride (CH) has

been demonstrated to manage serum intact parathyroid hormone levels in
hemodialysis (HD) patients with secondary hyperparathyroidism (SHPT)
refractory to conventional treatment.
Methods: In the present study, we investigated clinical factors, including
PTG volume, influencing therapeutic response of CH in long-term HD
patients with refractory SHPT. Fifty-seven patients (female, 31.6%; age,
59.0±1.0 years; HD vintage, 15.1±1.0 yrs; iPTH, 570.4±40.3 pg/mL) were
orally administrated CH (25mg/day) and the dose of CH was titrated to
achieve optimal iPTH level (60-180pg/mL, Japanese Society for Dialysis
Therapy Clinical Guidelines). PTG volume was estimated by ultrasonogra-
phy immediately before the start of CH treatment.
Results: CH significantly decreased PTH levels after 28 weeks. The response
of CH was categorized into two groups (Group A, iPTH ≤180pg/mL; Group
B, iPTH >180pg/mL at 24 wks). At baseline, PTH and P in Group B were
significantly higher than those in Group B. The estimated volume of the
largest PTG and the number of enlarged PTGs (estimated volume >500mm3

or longest axis >10mm) in Group Bwere larger than those in Group A.
Clinical factors affecting therapeutic response of CH was evaluated by
multivariate logistic regression analysis and only the number of enlarged
PTGs ≥2 was a significant factor (odds ratio 6.12, P=0.0340).

Multivariate Logistic Regression Analysis

Parameter Estimate (β) Exp(β) SE P value

Age -0.6864 0.5034 0.0436 0.1161
Female -0.3659 0.6936 0.4231 0.3872
P 0.059 1.0059 0.4500 0.6110
iPTH -0.0039 0.9961 0.0018 0.8242
Volume of the largest PTG 0.0104 1.0105 0.0010 0.3066
No of enlarged PTG≥2 -0.7947 0.4517 0.3749 0.0340
NTx 0.0126 1.0127 0.0031 0.6848

Age, every 10 yrs; P, every 1mg/dL; iPTH, every 100pg/mL; PTG volume, every
100mm3; NTx, every 100nmol/BCE/L.

Conclusions: CH could decrease serum PTH level even in patients with
refractory SHPT. However, patients with two or more enlarged PTGs might
be refractory to CH.

Sa555 HAS ORAL PARICALCITOL ADDITIVE EFFECT TO
WELL-KNOWN ANTIPROTEINURIC AGENTS?

Liliana Ana Tuta 1, Gianina Gabriela Sotila 2, Alina Mihaela Stanigut 3.
1Nephrology and Dialysis, Emergency Clinical County Hospital, Ovidius
University; 2Nephrology and Dialysis; 3Nephrology and Dialysis,
Constanta, Romania

Introduction and Aims: Proteinuria is a marker of cardiovascular and renal
disease in patients with chronic kidney disease (CKD) and decreasing in
proteinuria has been associated with improved outcomes in this patients.
Active vitamin D sterols influence the renin-angiotensin system and has im-
munomodulatory, anti-inflammatory and antiatherosclerotic properties.Their
renoprotective effects have already been demonstrated, but in a few, small
sample size clinical studies.
The objective is to determine the effect of oral paricalcitol on protein ex-
cretion in patients with proteinuric, moderate kidney disease and secondary
hyperparathyroidism.
Methods: A double, open-labelled randomized study of 70 adults (34 in the
control group A, 36 in the paricalcitol group B) with an estimated glomerular
filtration rate of 30-89 ml/min/1.73 sqm and urinary albumin:creatinine ratio
(UACR) greater than 500mg/24h, was performed.The criteria of inclusion
were: mean intact parathyroid hormone (iPTH) level of >150 pg/ml a serum
calcium level of 8.0-10.0 mg/dl and a serum phosphorus level of <5.2
mg/dl. Exclusion criteria: use of active vitamin D the last 4 week before
screening, uncompliant patients for salt-restriction, as well as uncontrolled
BP (blood pressure).There were no significant differences in baseline
clinical or demographic attributes between the groups. Patients from group
B received 6 months of treatment with paricalcitol, 1mcg/day.Both groups
received therapy with ACEI’s and atorvastatine.The primary end point was
to compare change in UACR berween the baseline measurement and the last
study evaluation (6 months in the study completers) between the groups.
Results: At baseline, mean urinary albumine-creatinine ratios were 2.25
(group A) and 2.38g/g (group B) and at the final evaluation, mean ratios
werw 2.09 and, respectively, 1.97. Changes in protein excretion from
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baseline to last evaluation were 11.9% for controls and 16.5% for the
paricalcitol group (P=0.04). A 20% decrease in proteinuria occurred in 23%
of controls and 56,6% of the paricalcitol group (P=0.028).
Conclusions: In condition of careful monitoring of blood pressure (BP)
and salt intake, oral paricalcitol seems to determine a signifiant reduction
in protein excretion in patients with proteinuric renal disease under antipro-
teinuric agents, like ACEI’s and statines, but the relatively small size limits
generalized conclusions at the time being.

Sa556 EFFICACY AND SAFETY OF LANTHANUM CARBONATE
(FOSRENOL®) FOR HYPERPHOSPATAEMIA IN PATIENTS
ON DIALYSIS – RESULTS OF A POST-MARKETING
SURVEILLANCE STUDY

Frank Dellanna 1, Helmut Reichel 2, Frank Seibt 3. 1Nephrology Center
Karlstrasse, Duesseldorf, Germany; 2Nephrology Center,
Villingen-Schwenningen, Germany; 3Dialysis Center Am Treptower Park,
Berlin, Germany

Introduction and Aims: As a consequence of CKD-Mineral and Bone
Disorder (CKD-MBD) more than 80% of patients on dialysis suffer
from osteopathy and cardiovascular calcifications. Disorders of mineral
metabolism, in particular an elevated serum phosphate [SP], and increased
serum calcium [SC] are major risk factors for these diseases. Both are
associated with an increased mortality1 . Lanthanum carbonate [LC], a non-
calcium, non resin, and non aluminum phosphate binder, has been licensed
for the treatment of hyperphosphataemia in Germany since the end of 2006.
In this post-marketing surveillance study, efficacy and tolerability of LC
were examined during daily clinical practice.
Methods: Patients on dialysis received LC to reduce their elevated SP.
Serum phosphorous and calcium levels were measured. Previous therapy
with phosphate binder, co-medication and adverse events were documented.
Results: 698 patients on dialysis from 116 German dialysis centres were
included. 89.0% of the patients had received other phosphate binders pre-
viously. Lack of efficacy of the previous therapy was the reason for change
in 78.5% of these patients,. Under the previous therapy, mean SP had been
2.33 (SD 0.59) mmol/l. Under LC therapy, a significant reduction of mean
SP to 2.04 (SD 0.59) mmol/l was reached within 2 weeks. After 6 months
the mean SP decreased to 1.93 (SD 0.57) mmol/l (p<0.0001). The average
daily dose of LC reached 2509 (SD 936) mg/day, distributed over 3.22 (SD
1.05) chewable tablets. Patients had taken 6.1 tablets (SD 3.4) per day under
the respective previous therapy. During the observation period, 113 adverse
events were reported in 53 patients (7.6% of all subjects). Fourteen patients
experienced 23 drug-related events, mainly of gastrointestinal origin (n=20),
as well as restlessness, malaise and pruritus (each n=1).
Conclusions: In this study, a significant reduction of SP was observed after
change of therapy to LC, a non-calcium, non-resin phosphate binder, devoid
of aluminium. As previously demonstrated in clinical trials2,3, the efficacy
and tolerability of LC was confirmed in this observational study.
References:
1. Block GA et al. J Am Soc Nephrol 2004; 15: 2208-2218
2. Hutchison AJ et al. Nephron Clin Pract 2006; 102: c61-c71
3. Finn WF Clin Nephrol 2006; 65: 191-202

Sa557 TETRAPLEGIA FOLLOWING PARATHYROIDECTOMY IN
HAEMODIALYSIS PATIENTS

Angelo Mercieri 1, Marco Mercieri 2, Tiziana Mauro 1, Paolo Longhi 1,
Cinzia Conca 1, Paolo Rubin 1, Maria Giovanna Manenti 1, Luigi Finazzi 1,
Maria Di Marco 1, Francesco Casella 1, Raffaello Furlan 1. 1Internal
Medicine, Bolognini Hospital, Seriate-Bergamo, Italy; 2Intensive Care
Unit, S. Andrea Hospital- Rome University, Roma, Italy

Introduction and Aims: Postoperative tetraparesis is an extremely rare
complication of surgery that does not involve the cervical spine. Possi-
ble mechanisms proposed to explain this complication include ischaemic
damage due to overstretching of the spinal cord. We report two cases of
iatrogenic tetraparesis which occurred in two different hospitals but under
similar circumstances. In both cases, the complication occurred in long-term
haemodialysis patients undergoing surgical parathyroidectomy. We discuss
the possible mechanisms which may be involved in this severe complication.

Methods: A 54 year old man with a 27 year history of haemodialysis for
chronic glomerulonephritis, underwent surgery for subtotal parathyroidec-
tomy. The patient had treatment- resistant secondary hyperparathyroidism
(iPTH = 98 pmol.l)1) with normal calcium and phosphate serum levels. A
47 year old man with chronic IgA glomerulonephritis and a 26 year history
of haemodialysis was scheduled for total parathyroidectomy (iPTH = 45
pmol.l)1). On admission, his serum levels of calcium and phosphate were
normal and controlled by medical therapy. The patient had no history of
diabetes, hypertension, smoking or any other disease with cardiovascular
impact.
Results: On awakening, the patients showed moderate tetraparesis (upper
limb power 3/5 proximally and 2/5 distally; lower limb power 3/5). An
MRI of the cervical spine disclosed a marked stenosis of the cervical
spinal canal. Narrowing was particularly severe between C3 and C7 due to
multiple disc bulging and thickening of the posterior longitudinal ligament.
The patient underwent immediate three level (C4–C6) corpectomy, titanium
mesh implant and C3–C7 anterior plating. The motor deficit remained
unchanged throughout the postoperative course.
Conclusions: On the balance of probabilities, we believe that acute myelopa-
thy developed in these patients with spinal stenosis as a consequence of
prolonged neck extension under general anaesthesia. The spinal abnormal-
ities frequently seen in this group of patients (long-term haemodialysis)
may also have played a role in the genesis of their spinal cord injuries.
In our opinion a thorough pre-operative neurological evaluation should
be performed in patients who undergo surgical procedures requiring neck
extension, in particular if on long-term haemodialysis. Symptoms or signs
of stenosis, even if subtle, should be further investigated by imaging. If
cervical stenosis is discovered, consideration should be given to treatment
of this condition, before other surgery is undertaken.

Sa558 BONE PAIN INTENSITY IN END STAGE RENAL DISEASE:
ASSESSMENT WITH PAIN SCALES AND RELATIONSHIP
WITH HEALTH-RELATED QUALITY OF LIFE

Rengin Elsurer 1, Baris Afsar 1, Esra Mercanoglu 2. 1Department of
Nephrology, Zonguldak Ataturk State Hospital, Zonguldak, Turkey;
2Department of Anesthesiology and Reanimation, Zonguldak Ataturk State
Hospital, Zonguldak, Turkey

Introduction and Aims: Bone pain is a common clinical manifestation
of renal osteodystrophy and limits patients’ health-related quality of life
(HRQoL). We aimed to assess the intensity of bone pain via visual analogue
scale (VAS) and four-point categorical verbal rating scale (VRS), and
investigated the relationship between intensity of bone pain, determined
by VAS and VRS, and HRQoL in end-stage renal disease patients in
hemodialysis.
Methods: Totally, 95 patients (male/female; 49/46, mean age; 53.9±14.3
years, median hemodialysis vintage; 48 months) were recruited. Patients
underwent routine biochemical testing and were asked to rate the intensity
of bone pain by VAS and VRS. Depressive symptoms and HRQoL were
assessed by Beck Depression Inventory (BDI) and Medical Outcomes Study
Short-Form 36 (SF-36) questionnaire, respectively.
Results: VAS was positively correlated with parathyroid hormone (r:
+0.322, P: 0.001), ferritin (r: +0.286, P: 0.005), phosphorus (r: +0.300,
P: 0.003), alkaline phosphatase (r: +0.275, P: 0.009), and was negatively
correlated with physical component summary score (r: -0.320, P: 0.002)
and mental component summary score (r: -0.247, P: 0.016) of SF-36.
VRS was positively correlated with parathyroid hormone (r: +0.261, P:
0.011), hemodialysis vintage (r: +0.269, P: 0.008), ferritin (r: +0.250, P:
0.015), phosphorus (r: +0.220, P: 0.032), and was negatively correlated with
physical component summary score (r: -0.212, P: 0.039). In multivariate
linear regression analysis, VAS was independently associated with gender
(Beta: +0.205, P: 0.034), parathyroid hormone (Beta: +0.433, P< 0.0001),
BDI (Beta: +0.188, P: 0.043) and physical component summary score
(Beta: -0.564, P: 0.016). Gender (Beta: +0.208, P: 0.035), hemodialysis
vintage (Beta: +0.239, P: 0.014), parathyroid hormone (Beta: +0.420, P<

0.0001), calcium (Beta: -0.189, P: 0.044) and physical component summary
score (Beta: -0.579, P: 0.015) were independently associated with VRS in
regression analysis.
Conclusions: In conclusion, VAS and VRS are correlated with parameters
of renal osteodystrophy and may be used to assess intensity of bone pain in
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hemodialysis patients. Intensity of bone pain, determined by VAS and VRS,
is related with HRQoL in end-stage renal disease patients in hemodialysis.

Sa559 THE EFFECT OF TERIPARATIDE, IBANDRONATE AND
CINACALCET ON BONE MINERAL DENSITY OF
HAEMODIALYSIS (HD) PATIENTS

Efstathios Mitsopoulos 1 , Evdoxia Ginikopoulou 1 ,
Dominiki Economidou 2, Ourania Kougioumtzidou 1 , Eleni Intzevidou 1 ,
Marinos Soulakelis 1 , Dimitrios Memmos 2, Vassilios Vargemezis 3,
Dimitrios Tsakiris 1. 1Dept. of Nephrology, Papageorgiou General Hospital,
Thessaloniki, Greece; 2University Dept. of Nephrology, Hippokration
General Hospital, Thessaloniki, Greece; 3Dept. of Nephrology, Democritus
University in Thrace Hospital, Alexandroupolis, Greece

Introduction and Aims: Insufficient evidenced-based information is avail-
able for the treatment of osteoporosis in HD patients. The aim of this study
was to describe the effect of teriparatide, ibandronate and cinacalcet on
bone mineral density (BMD) of HD patients suffering from osteoporosis.
Methods: Twenty-eight HD patients (mean age: 63 years, males: 18) who
were diagnosed as having osteoporosis by two sequential dual-energy X-ray
absorptiometry (DXA) measurements at an interval of 16 months, underwent
bone biopsy in order to identify the type of renal osteodystrophy. Those
who were diagnosed with secondary hyperparathyroidism (n=15) received
either the calcimimetic cinacalcet (n=8) or ibandronate (1 mg/month) with
paricalcitol (n=7) both for a mean period of 16 months, while those with
adynamic bone disease (n=8) received teriparatide (20mcg 3 times per
week) for a mean period of 13 months. Five patients with findings of mild
lesions in bone biopsy received no treatment and were considered as control
group. In all the patients a third DXA measurement was repeated at the end
of the treatment.
Results: The rate of change of BMD from negative turned positive in
the teriparatide group in both spine and hip (from -0.0017 to 0.0020
mg/cm2/month and from -0.0030 to 0.0005 mg/cm2/month p=0.09, respec-
tively). In the group of cinacalcet the rate of change of BMD deteriorated
significantly in spine and hip (from 0.0022 to -0.0050 mg/cm2/month,
p=0.01 and from 0.0020 to -0.0012 mg/cm2/month, p=0.07, respectively).
No significant difference was observed in the rate of BMD change in both
ibandronate and control group. A significant i-PTH increase from 128 to
212 pg/ml (p=0.04) was observed in the teriparatide group and a significant
reduction in the calcium levels from 9.2 to 8.5 mg/dl (p=0.01) in the
cinacalcet group, whereas in the same group there was a borderline decrease
in i-PTH levels from 439 to 344 pg/ml (p=0.09).
Conclusions: In conclusion, it appeared that only teriparatide had a tendency
to increase BMD in HD patients with osteoporosis.

Sa560 RISK FACTORS FOR VASCULAR CALCIFICATION IN A
SELECTED CKD POPULATION

Goce Spasovski 1, Jelka Masin-Spasovska 1, Angel Oncevski 1,
Petar Dejanov 1, Momir Polenakovic 1, Griet Glorieux 2, Isabelle Six 3,
Ziad Massy 3, Raymond Vanholder 2. 1Dept. of Nephrology, Un. of Skopje,
Macedonia, The Former Yugoslav Republic of; 2Dept. of Nephrology, Un.
Hospital Gent, Belgium; 3Division of Clinical Pharmacology &
Nephrology, Un. of Picardie and Amiens Un. Hospital, France

Introduction and Aims: Chronic kidney disease (CKD) patients are ex-
posed to vascular calcification (VC) and cardiovascular problems due to
the classical risk factors for atherosclerosis and mineral and bone disorders,
though, serum uremic toxins may play a role in VC development. The
aim of our study was to evaluate findings of VC on plain radiograms and
vessel histology in a selected non-diabetic and steroid non-treated CKD
stage 5 cohort and their association with various uremic toxins and other
biochemical and clinical data.
Methods: In a cross-sectional study on 100 CKD patients (mean age
54.8±15.8 years, male 63%) scheduled for creation of arterio-venous fistula
we obtained 3x1 mm arterial wall sample for evaluation of the presence
of VC by Von Kossa staining. Blood samples were collected for various
biochemical and uremic toxins (uric acid, hippuric acid, CMPF, indoxyl
sulphate, indol acetic acid and para cresyl sulphate) analysis. We compared
the patients with VC findings on plain radiograms and vessel histology

to those being VC free. Also, patients with previous vascular problems
(myocardial infarction and cerebro-vascular insult) were compared to those
without such problems. Finally, the group of patients who developed any
CVD event or died within the next 2 years of follow up were compared to
the others who remained CVD free. The comparisons were performed with
t-test or Man-Whitney U test for various nominal, and with Chi-square for
categorical parameters, as appropriate.
Results: VC on plain radiograms (confirmed by vessel wall histology) were
found in 32% of patients. Interestingly, these patients had a significantly
lower blood pressure, decreased levels of magnesium (1.0±0.2 vs 1.1±0.3
mmol/l) and carboxy-methyl-propyl-furanpropionic acid (CMPF), as well
as higher levels of serum ferritin. Patients with a history of previous CVD
events, were older, with lower PTH, cholesterol and blood pressure levels,
but with significantly higher levels of total and free indoxyl sulfate (2.4±1.2
vs 1.7±0.9 and 0.3±0.2 vs 0.14±0.11 mg%, respectively). Patients who
developed serious CVD events or death after 2-years of follow up were
older, with higher levels of cholesterol, a greater proportion of previous
serious CVD events, and with lower PTH and ferritin levels compared to
the patients who remained disease free, being not significantly different in
the evaluated uremic toxins.
Conclusions: Vascular calcification development could not be always
explained by the traditional risk factors and CKD MBD disorders. Low
PTH, considered as an adynamic bone status, remains as one of the
culprits for VC development. The role of uremic toxins needs to be further
elucidated in order to possibly prevent and manage the development of VC
and clinical outcome in CKD patients stage 5, but at least in two analysis
indoxyl sulphate and CMPF correlated with previous events, corroborating
the suggested association of this compound with vascular damage.

Sa561 COMBINED EFFECTS OF ASCORBIC ACID AND
PHOSPHATE ON VASCULAR SMOOTH MUSCLE CELLS
CALCIFICATION: AN IN VITRO STUDY

Mario Cozzolino, Paola Ciceri, Elisa Volpi, Diego Brancaccio. Renal
Division, Univerisity of Milan, San Paolo Hospital, Milan, Italy

Introduction and Aims: Vascular calcification is a relevant complication
in chronic kidney disease leading to increase in cardiovascular disease
mortality. Vascular calcification is characterized by a passive deposition of
calcium phosphate and an active transformation of vascular smooth muscle
cells (VSMCs) in osteoblastic-like cells. In order to evaluate the mechanism
of vascular calcification, we tried to set up a reproducible model on rat
VSMCs.
Methods: Rat VSMCs were cultured in different conditions and challenged
with inorganic phosphate (Pi) to induce calcification. Calcium deposition
was evaluated by an histological analysis (Alizarin Red staining) and
quantified by colorimetrical method (o-cresolphthaleine complexone).
Results: We tried different experimental conditions to induce VSMCs
mineralization at different time-points, changing both serum percentage in
the calcification medium and Pi concentration. The calcification conditions
were: 10 days of challenge with 5 mM Pi in 15% serum medium. In
these mineralizing conditions, rat VSMCs showed positive staining with
Alizarin Red compared to control cells. At the same time, we observed a
significant increase in calcium levels from 0.7±0.3 to 12.8±0.8 μg Ca++/mg
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protein. A challenge with 5mM Pi was necessary since no calcification was
detectable with Pi 3,2 mM. Addition of phosphonoformic acid (PFA),
an inhibitor of cellular Pi intake, resulted in a complete prevention of
Pi-induced calcification of rat VSMCs. Adding ascorbic acid (50 μg/ml) to
calcification medium enhanced vascular calcification after challenge with Pi
5 mM (from 12.8±0.8 to 32.5±4.7 μg Ca++/mg protein).
Conclusions: In this study, a reproducible model of vascular calcification
on rat VSMCs has been optimized. In our model, the Pi dependence of
vascular calcification has been demonstrated by the dose response effect
of Pi and by the complete prevention of calcium deposition by PFA.
Moreover, we found a combined effect of ascorbic acid and Pi in inducing
calcium deposition in rat VSMCs. This effect is probably due to the role
of ascorbic acid as cofactor in intracellular collagene biosynthesis, alkaline
phosphatase activity, and extracellular calcium deposition in osteoblasts and
osteoblastic-like cells.

Sa562 EXPRESSION OF OSTEOPROTEGERIN AND THE
RECEPTOR ACTIVATOR OF NF-κB LIGAND IN
UNDECALCIFIED BONE BIOPSIES IN HEMODIALYSIS
PATIENTS

Fabiana G.A. Tabegna 1, Samirah A. Gomes 1, Fellype C. Barreto 1, Daniela
V. Barreto 1, Rosa M.A. Moysés 2, Vanda Jorgetti 2, Maria Eugenia
F. Canziani 1, Aluizio B. Carvalho 1. 1Nephrology Division, Federal
University of São Paulo, São Paulo, Brazil; 2Nephrology Division,
University of São Paulo, Brazil

Introduction and Aims: Disturbances in mineral and bone metabolism are
prevalent and associated with increased mortality rates in hemodialysis (HD)
patients (pts). Attempt at using serum biomarkers of bone metabolism, in-
stead of bone biopsy, has produced conflicting results. Once Osteoprotegerin
(OPG) and the receptor activator of NF-κB ligand (RANKL) are important
regulators of bone remodeling, this study aimed to evaluate the expression
of OPG (OPGi) and RANKL (RANKLi) by immunohistochemical analysis
in bone samples.
Methods: Fifty-two HD pts (age 47.3±13.2 yrs, 65.4% male, 61.5%
caucasian, time on HD 37.3±24.8 mo) were submitted to tetracycline
double-labeled bone biopsy followed by histomorphometric analysis. OPGi
and RANKLi was measured by the point-counting technique in undecalcified
bone slices. Control group for these cytokines was postmortem bone sample
from healthy subjects. Static and dynamic bone histomorphometry as well
as serum biochemical tests were performed. Low (LT) and high (HT)
turnover bone disease were defined as bone formation rate (BFR/BS) <

0.06 (male) and <0.04 (female) μ3/μ2/day. Positive OPGi and RANKLi
were considered when > 1 SD above the mean of controls.
Results: Laboratorial parameters were: ionized calcium 1.24±
0.94mmol/L, phosphorus 6.1±1.7mg/dL, iPTH 400.9±347.6pg/mL, OPG
173.8±65.4pg/mL, RANKL 4.9±7.2pg/mL, bone alkaline phosphatase
(BAP) 31.0±34.4U/L, deoxypyridinoline (DPD) 116.5±138.9nmol/L. His-
tomorphometric data showed trabecular bone volume 17.1±6.5%, trabecular
thickness 111.2±20.7mm, trabecular number 1.5±0.4/mm, osteoid volume
4.2±4.3%, osteoblast surface 6.4±7.8%, eroded surface 6.2±5.3%, osteo-
clast surface 1.0±0.9% and BFR/BS 0.04±0.05μ3/μ2/day. LT and HT were
observed in 73.1 and 26.9% of the pts, respectively. OPGi and RANKLi were
significantly higher than controls (1.7±1.3 vs 0.14±0.15%) and (1.4±1.0 vs
0.27±0.24%), respectively. Comparing HT to LT, OPGi was higher in HT
(2.41±1.43 vs 1.45±1.25%, p=0.002). Pts with positive RANKLi showed
higher OPGi (2.01±1.35 vs 0.58±0.52%, p=0.00), iPTH (443.27±370.82 vs
243.18±177.64pg/mL, p=0.01), DPD (170.3±175.9 vs 65.2±27.9nmol/L,
p=0.01) and BFR/BS (0.05±0.05vs0.02±0.02 μ3/μ2/day, p=0.01). In pts
with positive OPGi only higher RANKLi (1.63±0.98 vs 0.48±0.45%,
p=0.002) was observed. Both OPGi and RANKLi correlated with iPTH
(r=0.35 and r=0.30, p<0.05), BAP (r=0.28 and r= 0.36, p<0.05), DPD
(r=0.40 and r=0.49, p<0.05), BFR/BS (r=0.34 and r=0.29, p<0.05) and
osteoid thickness (r=0.37 and r=0.35 p<0.05), respectively.
Conclusions: 1. OPGi and RANKLi in undecalcified bone samples is a
reliable method that can be performed in HD patients. 2. OPGi and RANKLi
correlate with biochemical and bone histomorphometric parameters in a
manner according to the physiopatology of bone and mineral disturbances.
3. Bone microenvironment is best accessed by local OPG and RANKL, than
their serum pairs.

Sa563 THE EFFECT OF PA21, AN ORAL IRON BASED
PHOSPHATE BINDER, ON THE REDUCTION OF
HYPERPHOSPHATEMIA IN HEMODIALYSIS-DEPENDENT
CHRONIC KIDNEY DISEASE (HD-CKD) PATIENTS

Rudolf P. Wuthrich 1, Edward Chong 2, Sylvain Gaillard 2. 1Division of
Nephrology, University Hospital, Zurich, Switzerland; 2Vifor Pharma,
Glattbrugg, Switzerland

Introduction and Aims: Hyperphosphatemia is a common problem in
patients with chronic kidney disease (CKD). PA 21 is a novel, oral iron(III)-
oxyhydroxide phosphate binder (PiB) which has shown in vitro, high
phosphate-binding capacity at the low pH values seen in the upper GI tract,
and which also retains phosphates at higher pH values. The aim of this
study was to determine the ability of different doses of PA21 to lower serum
phosphate (Pi) levels in HD-CKD patients.
Methods: This was a randomized, parallel-group, active-controlled, multi-
center, open-label, dose ranging study. It consisted of a screening phase (up
to 1 week), a 2-week washout phase, a 6-week fixed dose treatment phase
and a 2-week run-out phase. Patients ≥18 years on HD thrice per week
for at least 3 months prior to screening, and with a stable dose of PiB and
calcium content in the dialysate for at least 1 month prior to screening, were
eligible for inclusion. In addition, all patients were to be on a restricted
Pi diet, with stable doses of erythropoiesis stimulating agents, vitamin D
and vitamin D analogues if administered. Following the washout of the
previous PiB, patients whose Pi levels had increased to >1.78 mmol/L
were randomized equally to 1 of 5 PA21 treatment arms (1.25 [n=26], 5.0
[n=26], 7.5 [n=25], 10.0 [n=26], or 12.5 [n=23] g/day) or the control arm
of sevelamer hydrochloride (SEV) 4.8 g/day (n=23). The primary efficacy
endpoint was the change in serum Pi concentration from baseline to the end
of treatment. The efficacy analyses were performed on the intent-to-treat
(ITT) population and the per protocol (PP) population.
Results: Overall 154 patients were enrolled into the trial and 119 completed
the study per protocol. For the primary efficacy endpoint, in the ITT
population (n=147) all but the lowest dose of PA21 (1.25g/day) showed
a statistically significant (p≤0.006) change from baseline with a decrease
of 0.42, 0.41, 0.53, and 0.59 mmol/L for the 5.0, 7.5, 10.0 and 12.5
g/day respectively. SEV showed a decrease of 0.41 mmol/L (p≤0.006).
Similar results were seen in the PP population. The most common treatment
emergent adverse events (TEAEs) were gastrointestinal (feces discoloration,
diarrhea and constipation). PA21 showed no dose dependent trend in GI
TEAEs, and similar GI tolerability to SEV. There were no discontinuations
due to GI events in the PA21 groups but 2 events in the SEV group. PA21
demonstrated a dose dependent trend in hypophosphatemic events as well
as dose dependent discontinuations due to hypophosphatemia (defined as a
Pi <1.13 mmol/L).
Conclusions: PA21 exerted a significant dose dependent serum phosphate
lowering effect within the dose range of 5.0 to 12.5 g/day. PA21 doses of
5.0 g/day and 7.5 g/day appeared to be comparable to SEV 4.8 g/day in
lowering serum Pi. PA21 was well tolerated and there were no dose limiting
TEAEs. Therefore PA21 appears to be a promising, novel non-calcium
containing Pi binder.
Disclosure: This study was supported by Vifor Pharma, Glattbrugg, Switzer-
land.

Sa564 EFFECTS OF PARICALCITOL E.V BOLUSES ON FETUIN-A
SERUM LEVELS IN ESRD PATIENTS: A SURPRISING
RESULT

Lucio Manenti, Mattia Corradini, Giovanni Lindner, Tiziano Lusenti,
Silvia Mattei, Alfredo Stefani, Sonia Pasquali. Nephrology and Dialysis,
ASMN Reggio Emilia, Reggio Emilia, Italy

Introduction and Aims: Fetuin-A is a major circulating glycoprotein
synthesized by hepatocytes that secreted into blood accumulates in the
skeleton during mineralization, due to its high affinity for hydoxyapatite.
Fetuin-A is able to inhibit the ectopic CaxPO4 ion precipitation, hindering
undesirable calcification in tissues and circulation.
Mice lacking fetuin-A can develop soft tissue and intravascular calcifica-
tions, especially when challenged with Vitamin D. In rats with vitamin
D-induced artery calcification a 70% reduction in serum fetuin-A was
observed after 3 treatment days, probably due to the accelerated clearance
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of the fetuin-A mineral complex from the serum. Moreover fetuin-A is
downregulated during inflammation and is considered a negative acute
phase reactant.
Due to this concerns low fetuin-A levels are associated with poor outcome in
ESRD patients; moreover some authors consider that fetuin-A upregulation
may serve as a systemic defence mechanism and a physiological attempt to
counteract early vascular calcifications.
Hyperparathyroidism treatment in ESRD patients consists generally in the
administration of oral or endovenous vitamin D analogues boluses after
every haemodialysis session. In our knowledge multiple longitudinal serum
measurements of fetuin-A circulating levels in vitamin D analogues (VDA)
treated ESRD patients are unavailiable and it is not possible to exclude, as
suggested by animal models, an harmful lowering of fetuin-A serum levels
due to VDA.
Aim of this study was to evaluate the variation of fetuin-A levels in
haemodialysis patients naïve for VDA before and after paricalcitol boluses.
Methods: Between March 2009 and October 2009 10 consecutive
haemodialysis (HD) patients naïve for VDA suffering hyperparathyroidism
were enrolled in the study. After every HD session paricalcitol 5 μg (15
μg/week) was administered; before the first dose (t0) and after 1 week (t1),
4 weeks (t4) and 8 weeks (t8) fetuin-A, PTH, Calcium, Phosphorus and
high sensibility C-reactive protein (HSc-RP) were measured.
Results: All the patients completed the study. PTH reduction was obtained;
mean CaxPO4 serum product were slightly augmented. Surprisingly in
almost all the patients we observed a two fold increase of fetuin-A levels
(mean values from 38,8 to 99.3 ng/ml) after 8 weeks of paracalcitol boluses
administration (p<0.01), in the absence of mean c-RP changes.

Conclusions: Our results are astonishing; we observed a significant fetuin-A
serum level augmentation in almost all the patients, signifing hypothetically a
direct positive effect of paracalcitol on fetuin-A production. This preliminary
data would partly explain the cardiovascular protective effect of VDA in
ESRD patients being progressively documented in diverse studies.

Sa565 CLINICAL AND CYTOGENETIC STUDIES AND GNAS 1
MUTATIONS IN SAGLIKER SYNDROME (SS).
INTERNATIONAL STUDY OF UGLYFYING HUMAN FACE
APPEARANCES IN LATE AND SEVERE CKD

Y. Sagliker, I. Yildiz, O. Demirhan, L. Zhang, O. Golea, C.H. Chen,
J.P. Rome, N. Paylar, K. Eyupoglu, M. Esenturk, D. Tasdemir, E. Tunc.
Nephrology, Cukurova University, Turkey; Cukurova University, Turkey;
Cukurova University; China Japan Hospital; Bucharest University;
Taichung Hospital; DF Nacional Siglo XX1; Sagliker Unit; Duzce
Hospital; Malatya Hospital; Cukurova University; Cukurova University

Introduction and Aims: Study designed to explain possible pathogenesis
of SH occurs in late and severe CKD as unique entity called SS. Skull and
face differences in late and severe SS are still based on thirty years earlier’
s textbooks. Old definitions show necessity for new investigations.
Methods: This is an international study contains 60 patients from different
countries (Turkey, India, Maleysia, Romania,Egypt,Tunisia,China, Taiwan
and Mexica) and for genetical study we included 15 patients arrived
easily from near region.PTH, T3 and T4, TSH, calcitonin, ALP, CA, P,
FSH, LH, testosteron and vitamin D evaluated. Evaluation for osteoporosis
made by bone densitometry. Samples taken from patients and first degree
relatives to investigate chromosom abnormalities by cytogenetic analyses.

We examined samples for GNAS 1 gene mutation published to be responsible
for achondroplasies especially McCune-Albright syndrome.
Results: We planned this international study to continue four years.At first
there was no striking results for vitamin D deficiency for bone deformities.
We didn’t find thyroid function defect responsible for growing deficiency.
We didn’t find sex hormone disease produces early cicatrization of epyphisis
syndrome. We showed osteoporosis thought to be caused by SS. At this
early stage we couldn’ t find any chromosal abnormalities in patients and
first degree relatives in cytogenetical studies.We also didn’t find GNAS 1
gene mutation in SS.

Conclusions: New entity SS published in 2000 first for frequency around
% 0,5 in poor and miserable patients. Causes not totally understood yet
and new studies are underway. We din’t find any preliminary chromosomal
abnormality and GNAS 1 gene mutations. Hormonal and biochemical
causes ruled out. We thought bone diseases were due to severe and late
SH and late treatment modalities particularly due to monetary deficiencies,
sosyoechonomic insufficiencies and iatrogenical mistreatments.Treatments
must start as early and proper as possible by squiled personel in sophisticated
centers with advanced medicines.This is a sine qua non humanity task.

Sa566 THE RELATIONSHIP BETWEEN CORONARY ARTERY
CALCIFICATIONS AND BONE METABOLISM. THE ROLE
OF FIBROBLAST GROWTH FACTOR 23 (FGF 23)

Marek Kuzniewski 1, Danuta Fedak 2, Wladyslaw Sulowicz 1,
Monika Krasnicka 1, Beata Kusnierz-Cabala 2, Paulina Dumnicka 3,
Mieczyslaw Pasowicz 4, Bogdan Solnica 2. 1Department of Nephrology,
2Department of Clinical Biochemistry, 3Department of Medical
Diagnostics, 4Institute of Cardiology, Jagiellonian Univeristy, Collegium
Medicum, Cracow, Malopolskie, Poland

Introduction and Aims: In the last decade it has been confirmed that
fibroblast growth factor 23 (FGF 23) is a hormone produced by osteocytes,
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that circulates in blood and acts on the kidney to influence vitamin D
and phosphate metabolism, and hence bone mineralization. An increased
amount of phosphate in the arteries is an independent risk factor for arterial
calcifications – often leading to cardiovascular disease. This phenomenon is
particularly seen in end stage renal disease (ESRD) patients.
The aim of the study was to investigate the relationship between FGF 23 and
markers of mineral homeostasis, bone metabolism as well as the incidence
of vascular calcifications in the population with ESRD.
Methods: Studied group: 76 patients (36 female and 40 male) of average
age 60±12 years on maintenance hemodialysis (25±5 months). Calcium
scoring (CaSc) was assessed by multi-slice spiral computed tomography
(MSCT), serum/plasma levels of: Ca, Pi and iPTH were measured by
routine methods, bone alkaline phosphatase (bALP), tartrate resistant acid
phosphatase (TRAP), carboxylated osteocalcin (GlaOC), undercarboxylated
osteocalcin (GluOC) and osteoprotegerin (OPG), were determined by
ELISA.
Results: Our result confirmed elevated plasma concentrations of FGF 23
in ESRD patient (12086±6269). The level of FGF 23 correlates well
with duration of dialysis, iPTH, Ca, Pi and CaSc. Although FGF 23 does
not correlate with bone turnover rate markers- we confirmed significant
relationship with GlaOC and GluOC.

Table 1. Correlations between FGF 23 and studied parameters

Parameter FGF 23

r (Spearman’s) p

Duration of dialysis treatment 0.47 <0.0001
iPTH 0.29 0.0169
Ca 0.33 0.0054
Pi 0.59 <0.0001
Ca x Pi 0.69 <0.0001
bALP 0.11 NS
TRAP 0.19 NS
GlaOC 0.31 0.0064
GluOC 0.46 <0.0001
OPG 0.35 0.0031
CaSc 0.58 <0.0001

Conclusions: 1. The interrelations between FGF 23 and Pi and Ca seem to
be synergistic, as FGF 23 correlates better with Ca x Pi than with Ca or Pi
alone.
2. The bone turnover does not influence FGF 23 concentration, and vice
versa the elevated level of FGF 23 does not have impact on bone metabolism
(no correlation between bone markers and FGF 23).
3. On the contrary the second bone derived hormone (osteocalcin, especially
GluOC) strongly correlates with FGF 23 concentration.
4. The strong positive relationship between FGF 23 and CaSc indicates
that FGF 23 may be a causative factor for arterial calcifications in ESRD
patients.

Sa567 CLINICAL AND PATHOLOGICAL FEATURES OF
HEMODIALYSIS PATIENTS WITH SECONDARY
HYPERPARATHYROIDISM REFRACTORY TO
CINACALCET HYDROCHLORIDE WHO UNDERWENT
PARATHYROIDECTOMY

Michio Nakamura 1, Keiichi Sumida 1, Yoshifumi Ubara 1, Kiho Tanaka 1,
Yuji Marui 1, Fumi Takemoto 1, Kenmei Takaichi 1, Kenichi Ohashi 2,
Shinji Tomikawa 1. 1Nephrology, Toranomon Hospital, Tokyo, Japan;
2Pathology, Toranomon Hospital, Tokyo, Japan

Introduction and Aims: Cinacalcet hydrochloride (cinacalcet), a cal-
cimimetic, is a new modality for secondary hyperparathyroidism (SHPT)
refractory to conventional treatment with calcium supplement, phosphate
binders, and active vitamin D analogs. However, for some patients with
uncontrollable SHPT while on cinacalcet, parathyroidectomy (PTx) may
be indicated for optimal SHPT management as proposed in the K/DOQI
guidelines. This study aimed to assess the clinical and pathological features
of hemodialysis patients who required PTx due to severe SHPT refractory
to cinacalcet treatment.
Methods: Twenty-three patients with severe SHPT who required PTx
were enrolled at our institute from January 2008 to December 2009. The
patients were divided into two groups according to the treatment for SHPT

with (n=11) and without (n=12) cinacalcet treatment. Preoperative clinical
and laboratory data (i.e., age, gender, hemodialysis duration, serum intact
parathyroid hormone (PTH), serum corrected calcium, serum phosphate,
serum alkaline phosphatase, and number of swollen parathyroid gland (PTG)
on ultrasonography), and histopathological findings (i.e., total and maximal
PTG weight, and ratio of maximum to total PTG weight) were compared
between the two groups. Comparisons included immunohistochemistry
analysis of calcium sensing receptor (CaSR)/vitamin D receptor (VDR) and
cell proliferation. Four normal PTGs obtained from patients with benign
thyroid tumors who underwent thyroidectomy were used as the controls.
Results: There were no significant differences in age, gender, and hemodial-
ysis duration between the two groups. The maximal PTG weight was
significantly higher in the patients with cinacalcet treatment than in those
without cinacalcet treatment (P<0.05). Preoperative levels of serum cor-
rected calcium and serum intact PTH tended to be low, and the ratio of
maximum to total PTG weight tended to be high in the patients with
cinacalcet treatment compared with those without cinacalcet treatment. In
the patients with cinacalcet treatment, histopathological findings showed
interstitial atrophy with edema around the area predominantly composed of
chief cells, and nodular hyperplasia of oxyphil cells. The expression levels
of CaSR and VDR in the PTG from the patients who underwent PTx were
reduced compared with those in normal glands.
Conclusions: The ratio of maximum to total PTG weight in patients with
cinacalcet tended to be high. Results from the examination of removed PTGs
suggest that PTGs shrunk with cinacalcet and PTGs that are unaffected
and still swollen may both be present within a single individual. The
expression levels of CaSR and VDR in such large PTGs from the patients
who underwent PTx were characteristically reduced. Our study revealed the
clinical and pathological features of hemodialysis patients with cinacalcet
refractory SHPT who underwent PTx.

Sa568 DECREASES IN PARATHYROID GLAND VOLUME AFTER
CINACALCET TREATMENT IN HAEMODIALYSIS PATIENTS
WITH SECONDARY HYPERPARATHYROIDISM

Mitsuru Ichii 1, Eiji Ishimura 1, Senji Okuno 2, Hidenori Chou 2,
Tomoyuki Yamakawa 2, Hideaki Shima 1, Katsuhito Mori 1,
Masaaki Inaba 1, Yoshiki Nishizawa 1. 1Osaka City University Graduate
School of Medicine, Osaka, Japan; 2Shirasagi Hospital, Osaka, Japan

Introduction and Aims: Secondary hyperparathyroidism is a serious com-
plication of long-term dialysis patients. Although phosphate binders and
vitamin D have been administered to treat secondary hyperparathyroidism,
there are cases that are refractory to the therapy. Recently, cinacalcet hy-
drochloride, an allosteric modulator of the calcium sensing receptor, has
become available for treatment of secondary hyperparathyroidism. In this
study, it was examined whether reduction of parathyroid gland volume was
induced by cinacalcet treatment in haemodialysis patients with secondary
hyperparathyroidism.
Methods: Cinacalcet, 25mg to 75 mg, was administered in 58 patients
in whom serum corrected calcium was greater than 9.0mg/dL and intact
parathyroid hormone (PTH) levels were more than 200 pg/mL, even with
treatment of vitamin D and/or phosphate binders. Ultrasonography of
parathyroid glands was performed to examine changes in parathyroid gland
volumes, calculated with use of the ellipsoid formula, 12.0±3.6 months
before, at the start of, and 6.8±3.0 months after cinacalcet treatment in 58
patients.
Results: Intact PTH was significantly increased in 12 months before
cinalcalcet treatment (500±279 to 594±276 pg/mL, p<0.01), and signifi-
cantly decreased in 6 months after cinacalcet treatment (245±131 pg/mL,
p<0.0001). Total volume of the parathyroid glands was significantly in-
creased in 12 months before cinacalcet treatment (681±638 to 942±747
mm3 p<0.0001), and was significantly decreased in 6 months after cinacal-
cet treatment (708±550 mm3, p < 0.0005).
There was a significant positive correlation between parathyroid gland
volumes at the start of cinacalcet treatment and volume reduction in
parathyroid glands (r=0.716, p<0.0001), showing that larger glands were
more decreased in volume after treatment. Of 58 patients, total volumes
of parathyroid glands were decreased in 42 patients, and increased in
16, although doses of cinacalcet, phosphate binders or vitamin D were
not significantly different. Baseline total volume of parathyroid glands in
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patients with decreased total volume after cinacalcet treatment tended to be
larger than that with increased total volume (1054±811 vs. 594±276 mm3,
p=0.0647). In both groups, intact PTH levels were significantly decreased
after cinacalcet treatment.
Conclusions: Cinacalcet treatment in patients with secondary hyperparathy-
roidism significantly reduced total volumes of the parathyroid glands in a
short six-month period, particularly of larger glands. This study suggests
that cinacalcet treatment may postpone parathyroidectomy and/or reduce its
cases.

Sa569 THE CALCIMIMETIC R-641 IMPROVES THE BONE
DEFECTS IN EXPERIMENTAL CHRONIC KIDNEY DISEASE
(CKD); NO ADDED BENEFIT OF PTH TREATMENT

Thilo Krueger 1, P. Boor 1, C. Schafer 2, R. Westenfeld 3, V. Brandenburg 1,
G. Schlieper 1, W. Jahnen-Dechent 2, M. Ketteler 4, W. Jee 5, X. Li 6,
V. Shalhoub 6, Jürgen Floege 1. 1Nephrology and Clinical Immunology,
University Clinic Aachen, Aachen, Germany; 2Biomedical Engineering,
Helmholtz Institute Aachen, Aachen, Germany; 3Cardiology,
Heinrich-Heine-University, Duesseldorf, Germany; 4Nephrology, Hospital
Coburg, Coburg, Germany; 5Anatomy, University of Utah, Salt Lake City,
USA; 6Amgen Inc., Thousand Oaks, CA, USA

Introduction and Aims: Secondary hyperparathyroidism is a frequent
complication of CKD and contributes to the development of renal os-
teodystrophy. Calcimimetics lower parathyroid hormone (PTH) secretion by
activating the calcium sensing receptor in the parathyroid gland. Constant
suppression of PTH secretion, however, may lead to low bone turnover
adynamic bone disease. Cycling of serum PTH levels is regarded to be ben-
eficial to avoid this. Here we investigated whether alternating administration
of a calcimimetic and PTH is able to improve bone histology in a rat CKD
model.
Methods: CKD was induced in rats by adenine diet for 4 weeks. Four
treatment protocols then continued for further 4 weeks: vehicle, PTH-(1-34),
R-641+vehicle, R-641+PTH-(1-34). R-641 or vehicle were administered
every third day. In the R-641+PTH group each R-641 dose was followed 48
hrs later by 80 μg/kg PTH s.c. Bones were labelled with calcein (10 mg/kg)
by injection 10d and 3d prior to sacrifice. Femoral bones were subjected
to histomorphometry and blood samples collected weekly. PTH-(1-84) was
measured by ELISA.
Results: Compared to healthy controls, adenine treatment increased osteoid
area. Osteoblast and osteoclast numbers increased. Adenine reduced bone
area compared to controls. Treatment with R-641 reduced osteoblast
numbers and significantly decreased osteoid area. Treatment with PTH
alone preserved high osteoblast numbers and osteoid area. Combination
treatment did not result in significantly increased osteoid and bone area
compared to R-641 treatment although a trend was detected for bone area.

BFR O.Ar./B.Ar Ob.Pm Oc.Pm B.Ar/TA
n %/yr % % % %

Healthy control (7) 548 (±241) 0 16.7 (±5.4) 4.1 (±0.5) 17.7 (±5.7)
CKD control (3) n.a. (0) 64 (±17) 27.1 (±14.4) 7.3 (±3.9) 9.9 (±6.8)
CKD+PTH (4) n.a. (2) 45 (±25) 28.7 (±10.8) 4.2 (±2.7) 14.2 (±9.3)
CKD+R-641 (6) 622 (±396) 12 (±15) 16.3 (±4.9) 4.4 (±1.8) 12.5 (±3.8)
CKD+R-641+PTH (6) 1123 (±256) (4) 5 (±6) 15.9 (±2.7) 4.6 (±1.9) 15.4 (±5.8)

Serum PTH was significantly lower in R-641 treatment groups (alone and
+PTH) compared to CKD rats (939 and 902 vs 3212 pg/ml).
Conclusions: After 4 weeks treatment, combination of R641+PTH was not
superior to single treatment with the calcimimetic R641 in improving high
turnover bone histology.

Sa570 CHOLECALCIFEROL TREATMENT AND
1-A-HYDROXYLASE AMONG 69 HEMODIALYSIS PATIENTS

Andrea Galassi, G. Santagostino, L. Pisano, G. Santorelli, F. Prolo,
M. Pozzi, R. Scanziani. Dialysis Unit, AO-Desio-Vimercate, Desio, Italy

Introduction and Aims: Reduced 1-25(OH)2D leads to CKD_MBD. Defi-
ciency of 1-25(OH)2D depends on impaired renal 1-α-hydroxylase activity,
but in ESRD extrarenal sources of 1-25(OH)2D seem still active via ex-
trarenal 1-α-hydroxylase. A significant increase of 1-25(OH)2D levels with
cholecalciferol therapy has been shown in HD, but without a control group.
This observational study compares 6 months variation of 1-25(OH)2D
between choelclaciferol treated HD patients and controls.
Methods: 25(OH)D3 (ng/ml) and 1-25(OH)2D (pg/ml) were assessed
in 72 prevalent HD patients in June 09. 25(OH)D3 status: nor-
mal (25(OH)D3>30), insufficient (16≤25(OH)D3< 30), mildly deficient
(5≤25(OH)D3≤15), severely deficient (5< 25(OH)D3). 69 (95%) patients
had 25(OH)D3≤30 ng/ml and were divided in 2 groups: 47 patients who
started a weekly dose of 5000 UI oral cholecalciferol, 22 controls. Other
therapies were unchanged during follow up. 25(OH)D3 and 1-25(OH)2D
were reassessed at 6 months.
Results: 69 patients characteristics are reported in Table1.

Baseline characteristics

Controls Cholecalciferol treated p-value

N 22 (32) 47 (68)
Age (years) 65 ± 15 71±14 0.093
Gender (male) 10 (46) 26 (55) 0.445
Diabetes 6 (27) 8 (17) 0.324
PTH pg/ml 461 ± 242 257 ± 184 0.001
25(OH)D3 16.9 ± 5.9 13.2 ± 4.9 0.009
1-25(OH)2D 5.8 + 4.2 4.0 + 3.4 0.06
25 OH Severe deficiency 1 (4.5) 3 (6.4) 0.028
Mild deficiency 6 (27.3) 28 (59.6)
Insufficinecy 15 (68.2) 16 (34)
Calcium (mmol/l) 2.52 ± 0.25 2.36 ± 0.27 0.024
Phosphate (mmol/l) 1.54 + 0.45 1.21 + 0.37 0.002
Calcitriol 12 (55) 29 (62) 0.573
Paricalcitol 2 (9) 2 (4) 0.423
Cinacalcet 5 (23) 6 (13) 0.292
Calcium salts 9 (41) 20 (43) 0.897

At 6 months 25(OH)D3 decreased in controls and significantly increased in
treated group (Fig. 1).

Figure 1

At study end, 6 of treated patients (12.8%) reached normal values of
25(OH)D3, against 0 in controls (p<0.001). 1-25(OH)2D increased sig-
nificantly in treated patients and controls (Fig1), but percentage increase
was greater in those treated (Fig2).In multiple regression model, per-
centage variation of 1-25(OH)D3 was not independently associated with
cholecalciferol.
Conclusions: Conversion of 25(OH)D3 to 1-25(OH)2D exists also in HD
patients not supplemented with cholecalciferol. Activity of extrarenal 1-α-
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Figure 2

hydroxylase is partially increased by cholecalciferol. If not supplemented,
25(OH)D3 deficit may worsen via a direct consumption by extrarenal
1-α-hydroxylase.

Sa571 A ONE-YEAR EXPERIENCE WITH LANTHANUM
CARBONATE IN HAEMODIALYSIS MULTICENTER STUDY

José Lacueva 1, Carmen Santamaría 2, Antonio Bordils 3, Enrique Parra 4,
Emilio Romá 5, Mahé Fernández 1. 1Cediat-Lliria, Alcer-Turia, Lliria,
Valencia, Spain; 2Cediat-Toorent, Alcer-Turia, Torrent, Valencia, Spain;
3Cediat-Aldaia, Alcer-Turia, Aldaia, Valencia, Spain; 4Cediat-Cullera,
Alcer-Turia, Cullera, Valencia, Spain; 5Cediat-Requena, Alcer-Turia,
Requena, Valencia, Spain

Introduction and Aims: Lanthanum carbonate (LC) has modified the
treatment regimens of hyperphosphataemia in haemodialysis (HD). We
analysed its efficacy based on its phophorus-lowering activity, the evolution
of renal osteodystrophy parameters, and the use of various types of binding
agents.
Methods: We studied 77 patients from five HD units. 47 men and 30
women, mean age 61.4 years and mean time of stay on HD of 50.78 months.
We analyzed the following parameters: Calcium (Ca), Phosphorus (P),
calcium-phosphorus product (CaxP), PTHi, type and dose of binding
agents, dose of Paricalcitol and Cinacalcet.
LC was introduced and we studied the evolution of the variables mentioned
for one year. Side effects and intolerances were registered also.
It was a retrospective study and the population was not selected.
Results: The data previous to starting LC were: Ca 9.48±0.8 (from 8.4
to 9.5 in 44.9%), P 6.56±1.17 (P<5.5 in 21.7%), CaxP 62.1±12.0 (<55
in 25.5%), PTHi 380±329; 51.9% of patients were on calcium chelating
agents (1192 mg Ca/day), 48.1% on Sevelamer (5794 mg/day) and 11.7%
on aluminium (958 mg/day); 40 patients were treated with a single binding
agent, 22 with double and 2 with triple therapy; 18 patients started LC
monotherapy; 16 patients on Cinacalcet (32.8 mg/day) and 40 on Paricalcitol
(8.5 mcg/day).
A clinical and laboratory follow-up was performed for one year.
The following results were obtained: Ca 9.26±0.54 (from 8.4 to 9.5 in
66.6%), P 5.26±1.29 (P<5.5 in 72.2%) (p<0.01), CaxP 49.9±12 (<55 in
72.2%) (p<0.01), PTHi 375±278; 32.9% patients were on calcium bindings
agents (1174 mg/day), 31.6% on Sevelamer (4928 mg/day) and 2.59% on
aluminium (466 mg/day). Gastric intolerance occurred in 7.79%.
Conclusions: 1. LC has allowed for markedly improving the treatment of
hyperphosphataemia in HD.
2. LC has succeeded a reduction in the use of calcium-based agents and
Sevelamer, and the virtual disappearance of aluminium hydroxide binders.
3. With LC a higher number of patients show osteodystrophy biochemical
parameters within recommended ranges.

Sa572 CALCIUM FREE PHOSPHATE BINDERS: TO SWITCH OR
NOT TO SWITCH

Mobin Mohteshamzadeh, Rachel Thomas, Caroline Heuberger. Renal Unit,
Royal Berkshire NHS Foundation Trust, Reading, United Kingdom

Introduction and Aims: The cost of phosphate binders has almost reached

parity with erythropoietin (BNF 58). The cost of 6 tablets a day of Sevelamer
for a month is £118, 3g a day of Lanthanum for a month costs £161, whereas
6000units of Eprex per week for a month costs £137. We are presently
unable to prescribe calcium free phosphate binders for all, as the comparator
Calcichew only costs £9 for a months supply.
Methods: We designed simple criteria for the use of Lanthanum in our unit
and set up an audit project supervised by a dietitian and physician to assess
it’s usefulness. Patients studied were those on renal replacement therapy
needing a calcium free phosphate binder as part of their treatment to control
phosphate. The groups studied were:
1. Those on 6 or more Sevelamer and a phosphate of greater than 1.7mmol/L
2. Those on 9 or more Sevelamer (to reduce pill burden)
3. Those intolerant of Sevelamer
Results: 30 patients agreed to take part between November 2008 and
September 2009.
12 patients were intolerant of Lanthanum, and these patients were all in
groups 1 or 2 and so switched back to Sevelamer. 18 patients continued
Lanthanum for more than 4 months (9 group 1, 6 group 2 and 3 group 3).
We analysed 1, 2, 3 and 4 month bone parameters (calcium, phosphate and
PTH) and found a phosphate improvement that was maintained in those that
tolerated Lanthanum.

Table 1. Bone parameters; Calcium and phosphate are measured in mmol/L and
parathyroid hormone (PTH) is measured in pmol/L

Lanthanum intolerant Lanthanum continued

Median Maximum Minimum Median Maximum Minimum

Baseline Calcium 2.42 2.58 2.04 2.36 2.6 2.08
Phosphate 1.59 2.29 1.04 1.86 2.12 1.21
PTH 22.3 77.2 6.6 47 115 8.3

1 month Calcium 2.4 2.65 2.22 2.35 2.63 2.01
Phosphate 1.48 2.01 0.98 1.8 2.69 0.94
PTH 42.3 66.7 18.2 44.7 97.3 12.6

2 month Calcium 2.38 2.64 1.97 2.38 2.62 2.14
Phosphate 1.56 2.93 0.91 1.77† 2.2 0.73
PTH 47.5 130 7.7 40.1 65.4 12.5

3 month Calcium 2.39 2.47 1.9 2.38 2.72 2.13
Phosphate 1.6 2.82 1.07 1.5†† 2.43 0.85
PTH 25.8 51.7 18.5 32.7 63.4 6.3

4 month Calcium 2.36 2.54 2.13 2.39 2.73 2.13
Phosphate 1.31 2.13 0.8 1.55††† 2.49 0.72
PTH 22.2 65.4 7.6 26.7 130 13.1

†p<0.02, ††p<0.001 and †††p<0.01 compared with baseline data.

Conclusions: Sevelamer remains the first choice calcium free phosphate
binder, dictated by price, but there is clearly a role for Lanthanum in those
intolerant of Sevelamer and those suitably motivated to reduce their pill
burden to improve adherence and hence phosphate control.

Sa573 THE INTRODUCTION OF LANTHANUM CARBONATE
FACILITATES BETTER MANAGEMENT OF SERUM TRAP5b
IN HEMODIALYSIS PATIENTS

Satoshi Mikami 1, Takayuki Hamano 2, Makoto Iba 1, Takuya Inoue 1,
Mitsunobu Toki 1, Hiroshi Mikami 1, Yoshihiro Takamitsu 1,
Masamitsu Fujii 1 . 1Internal Medicine, Higashikohri Hospital, Hirakata,
Osaka, Japan; 2Medicine, Center for Clinical Epidemiology and
Biostatistics University of Pennsylvania, Philadelphia, PA, USA

Introduction and Aims: The efficacy of lanthanum carbonate (LC) as a
calcium-free phosphate binder is well studied. However, it is not fully under-
stood if the introduction of LC with adjustment of calcium-based phosphate
binder is efficient for controlling bone mineral metabolism especially in
the patients receiving more amounts of calcium-based phosphate binder
than recommendation.Tartrate-resistant acid phosphatase 5b (TRAP5b) is a
useful bone resorption marker in hemodialysis (HD) patients because of no
accumulation or interference by residual renal function. A novel TRAP5b
assay system, fragments absorbed immunocapture enzymatic assay was
developed in Japan. Unlike the former assays for TRAP5b, this method
detects only active TRAP5b specific from osteoclasts, not interfered by
TRAP5a or inactive TRAP5b. We had already found that serum TRAP5b
by this assay decreased gradually after parathyroidectomy (Hamano, Bone
2009). Here we studied the effect of introduction of LC with adjustment of
calcium carbonate (CC) on serum TRAP5b in HD patients.
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Methods: We performed a prospective interventional study enrolling 15 HD
outpatients who had received CC of 3.1g/day or more (average 5.4g/day).
We decreased the dose of CC to 3.0g/day in all patients and substituted LC
for CC. LC was initially prescribed in 750 or 500 mg/day and titrated to
achieve the target of serum phosphate (P) and calcium (Ca) within 3.5-6.0,
8.4-10.2 mg/dL, respectively. The dose of sevelamer hydrochloride was not
changed. We also titrated the dose of vitamin D analogue (VitD) using the
Japanese guideline for controlling secondary hyperparathyroidism (target
of intact PTH (iPTH); 60-180 pg/mL). During the study we measured
the following parameters including TRAP5b, bone alkaline phosphatase
(BSAP), serum Ca and P.
Results: The final dose of LC was 1150±639mg/day. Serum P decreased
significantly by the introduction of LC (6.0→4.8mg/dL, p<0.05). Serum
Ca did not change despite the increase in dose of VitD in the seven subjects
who had had higher iPTH than the target range at the beginning. IPTH
decreased significantly in these 7 patients (276→127pg/mL, p<0.05). We
classified the subjects into High, Normal, and Low Group with reference
to the normal ranges of TRAP5b (male: 170-590, post menopausal female:
120-420 mU/dL). In High group, LC introduction allowed us to increase
the dose of VitD without causing hypercalcemia, leading to reduced iPTH
along with the decrease in TRAP 5b (799.4→473.2 mU/L, p<0.05). In Low
group, lowering calcium load by the prescription of LC increased iPTH
leading to normalization of TRAP5b. As a result, the numbers of Normal
group increased from 7 to 14. The numbers of patients in target range of
iPTH increased from 3 to 8. BSAP did not change during the study.
Conclusions: The introduction of LC with correcting overdose of CC
facilitated better management of TRAP5b as well as serum P and iPTH in
HD patients.

Sa574 ADENINE-INDUCED CKD IS NOT AN EFFECTIVE MODEL
OF PHOSPHATE BINDER EFFECTS

Guaraciaba O. Ferrari 1, Juliana C. Ferreira 1, Katia R. Neves 1, Cássia
M. Puci 1, Raquel T. Cavallari 1, Wagner V. Dominguez 1, Fabiana
G. Graciolli 1 , Luciene M. dos Reis 1, Jutta Passlick-Deetjen 2,
Vanda Jorgetti 1, Rosa M.A. Moyses 1. 1Nephrology, Universidade de São
Paulo, Brazil; 2Fresenius Medical Care, Germany

Introduction and Aims: Adenine-induced CKD has often been used to
evaluate bone disease and vascular calcification (VC). However, few studies
have employed this model in evaluating the effects that phosphate (P)
binders have on such complications.
Methods: For 4 wks, rats were fed normal chow or an adenine-enriched diet
(0.75% for 2 wks; 0.50% for 2 wks), after which adenine was discontinued
and rats were divided into 4 groups: CaAc (3% calcium acetate); CaMg [3%
CaAc/magnesium carbonate (OsvaRen

®
)]; CKD (untreated); and control

(normal diet/untreated). After 4 wks of therapy, we performed biochemical
and histomorphometric analyses, as well as von Kossa staining of aortic
sections.
Results: VC was seen in all adenine-fed groups, which also presented higher
creatinine, bio-iPTH, P and Mg than did the Control. P binders did not reduce
serum P but decreased fractional excretion of P (FeP). In the CaMg group,
Mg was slightly elevated and iPTH was lower than in the other uraemic
groups. Adenine-fed rats presented features of mixed bone disease, with
findings typical of hyperparathyroidism, as well as greater osteoid and min-
eralization lag time. P binders therapy was able to decrease bone resorption,
but was associated with a trend to an increased mineralization defect.

Biochemical data

Group Creatinine iPTH iCa P FeP Mg
(mg/dl) (pg/ml) (mmol/L) (mg/dl) (%) (mg/dl)

CaMg (n=9) 1.6±0.3 362±122 1.07±0.11 7.6±1.2 2.5±1.5 3.2±0.6
CaAc (n=10) 1.6±0.4 688±778 1.12±0.10 7.2±1.7 3.7±4.0 2.6±0.4c

CKD (n=10) 1.6±0.3 630±354c 1.07±0.07 7.4±0.7 21.2±10.9a,c 2.4±0.4a,c

Control (n=10) 0.6±0.1a,b,c 125±79b,c 1.15±0.08b 5.7±0.9a,b,c 9.1±4.8a,b,c 1.8±0.1a,b,c

iCa ionized Ca; p<0.05: avs. CaAc; bvs. CKD; cvs. CaMg.

Conclusions: Like with other models, in this adenine model of CKD leading
to severe mixed bone disease, P binders, despite reducing FeP, could not
prevent the mineralization defect. Therefore, this is probably not the best
model for evaluating the effects of P binders on CKD bone disease.

Bone Histomorphometry

Parameter Control CKD CaMg CaAc

BV/TV (%) 27.4±5.0 31.1±6.7 30.3±9.3 26.8±11.7
OV/BV (%) 0.5±0.2a,b 1.8±1.1a 5.1±5.7 8.2±5.5
OS/BS (%) 9.4±5.0a,b 30.1±7.4 30.1±20.5 35.9±14.3
O.Th (μm) 1.9±0.4a,c 2.6±1.3a 5.3±2.8 7.3±2.4
Ob.S/BS (%) 7.8±4.5a,b,c 25.3±6.2a 18.0±9.2 17.9±6.8
Oc.S/BS (%) 4.0±2.6b 7.4±2.8a 5.53±3.6 3.6±2.4
ES/BS (%) 14.3±5.7b 24.5±6.3a,c 16.1±9.4 10.8±4.2
BFR/BS (μm3/μm2/d) 0.04±0.04 0.11±0.08 0.05±0.03 0.05±0.03
MLT (d) 6.8±5.6a 35.8±57.0 44.1±26.0 59.0±46.7

BV/TV: trabecular bone volume; OV/BV: osteoid (Ost) volume; OS/BS: Ost surface
(surf); O.Th: Ost thickness; Ob.S/BS: osteoblast surf; Oc.S/BS: osteoclast surf; ES/BS:
eroded surf; BFR/BS: bone formation rate; MLT: mineralization lag time; p<0.05: avs.
CaAc; bvs. CKD; cvs. CaMg.

Disclosure: This study was supported by Fapesp and Fresenius Medical
Care; JPD is employee of Fresenius Medical Care.

Sa575 ULTRASONOGRAPHIC ALTERATIONS IN ACHILLES
TENDON IN RELATION TO PARATHORMONE IN CHRONIC
HEMODIALYSIS PATIENTS

Sofia Kalogeropoulou 1 , Kostas Syrgiannis 2, Velissarios Ginis 1,
Athina Drakou 1, Dimitra Bacharaki 1, Elias Broutzos 2,
Dimitrios Vlachakos 1. 1Nephrology, Attikon University Hospital, Athens,
Greece; 2Radiology, Attikon University Hospital, Athens, Greece

Introduction and Aims: Bone alterations and soft-tissue calcifications are
often encountered in patients with end-stage renal disease and have com-
prehensively investigated. Less common musculoskeletal manifestations,
such as spontaneous tendon ruptures, have been sporadically reported. Their
etiology and predisposing factors remain unknown.
Methods: Achilles tendons in 59 hemodialysis patients (mean age
60,3±12,4 years, mean duration of hemodialysis 4,6±3,1 years) and 42
Achilles tendons in 21 age- and sex-matched healthy controls were studied
by high-resolution ultrasound. Ultrasonographic features were evaluated
and compared. Clinical (duration of hemodialysis) and biochemical (serum
intact parathormone levels) predictors were correlated to detected tendon
abnormalities of the patient cohort.
Results: Anteroposterior diameter of the Achilles tendon exceeded 6mm at
the distal and middle third in 30,5% and 32,2% of patients, respectively.
Distorted tendon echostructure was found in 44,1% and calcific foci in
23,7%, while altered peritenon and pain during probe palpation were
identified in 35,6% and 11,9% of patients, respectively. In the cohort
of healthy controls, no defects were found. Abnormal tendon thickness
was significantly more frequent in patients with parathormone levels >

300pg/mL and <150 pg/mL. Mean duration of hemodialysis of >6years
was significantly correlated to tendon abnormalitities.
Conclusions: Ultrasonographic Achilles tendon abnormalities can be found
in 30% of patients with end-stage renal disease, especially after a mean
duration of hemodialysis of 6 years. In creased thickness (>6mm) charac-
terizes patients with parathormone levels outside the recommended range
of 150-300 pg/mL.

Sa576 SERUM PHOSPHATE IS ASSOCIATED WITH CORONARY
ARTERY CALCIFICATION IN PATIENTS WITH NORMAL
RENAL FUNCTION

Ana L.E. Cancela 1, Raul D. Santos 2, Silvia Titan 1, Luiz A.M. César 2,
Carlos E. Rochitte 2, Eulógio Martinez 2, Russell Gotschall 3,
Brian Kelley 3, Susan Schiavi 3, Vanda Jorgetti 1, Rosa M.A. Moysés 1.
1Nephrology, Universidade de São Paulo, Brazil; 2Instituto do Coração,
Universidade de São Paulo, Brazil; 3Genzyme Co, USA

Introduction and Aims: High serum phosphate (P) has been associated
with increased mortality and cardiovascular events in individuals with and
without CKD. High-normal serum P has also been related to coronary artery
disease severity. Fibroblast growth factor 23 (FGF-23) is a phosphaturic
hormone that participates in phosphate metabolism and has recently been
associated with atherosclerosis in the general population. We investigated
the relationships among P, FGF-23 and other mineral metabolism players,
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as well as the occurrence of coronary artery calcification (CAC), in patients
with suspected coronary artery disease and normal renal function.
Methods: We evaluated 290 clinically stable patients with suspected coro-
nary artery disease and normal renal function (MDRD clearance > 60
ml/min/1.73 m2) who were undergoing coronary angiography. CAC was
assessed by multislice CT, and Agatston scores were assigned. We also
analyzed blood biochemistry, including serum P, ionized calcium (iCa),
lipid profile, alkaline phosphatase (AP), parathyroid hormone (PTH), 25-
hydroxyvitamin D [25(OH)D] and FGF-23 (measured through an AlphaL-
ISA, which measures intact FGF-23). Patients were divided in two groups
by Agatston score (AS): >10 (CAC; n=169); and ≤10 (non-CAC; n=121).
Groups were compared and logistic analysis (univariate and multivariate)
was performed.
Results: In the sample as a whole, the mean age was 58.1 9.3 years, 81%
of the patients were hypertensive, and 35.5% of the patients were diabetic.
Median serum P, FGF-23 and clearance were 3.6 mg/dl, 59 pg/ml and 92
ml/min/1.73 m2, respectively. There was a positive correlation between AS
and serum P (r=0.15; p<0.05), and a negative correlation between AS and
serum FGF-23 (r=-0.14; p<0.05). In the CAC group, patients were older
(60.4±8.9 vs. 54.7±8.8, p<0.0001), serum P was higher (3.6 vs. 3.5 mg/dl,
p<0.05), FGF-23 was lower (51 vs. 102 pg/ml; p<0.05), PTH trended lower
(60.4±31.8 vs. 66.7±33.2 pg/ml, p=0.059), and the proportion of males
was greater, as was that of patients with hypertension or diabetes. There
were no differences between the groups regarding iCa, AP or 25(OH)D. In
the univariate analysis. we found an association between estimated serum
P and CAC risk (OR=1.61, CI: 1.04-2.51), as well between estimated
serum FGF-23 and CAC risk (OR=0.80, CI: 0.66-0.97). The association
between serum P and CAC persisted after multivariate analysis (OR=1.67,
CI: 1.01-2.75), whereas this was not observed for FGF-23.
Conclusions: In a clinically stable population with suspected coronary
artery disease and normal renal function, we found a consistent relationship
between CT-confirmed CAC and serum P levels. Our data support the
association between high or high-normal serum P and vascular calcification,
even in a population with normal renal function. The question of whether
serum P is a marker or a potential mechanism of vascular calcification
merits further study.
Disclosure: RG, BK and SC are employees of Genzyme Co.
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Sa577 INFLAMMATION AFFECTS ENDOTHELIAL PROGENITOR
CELLS IN PATIENTS ON MAINTENANCE DIALYSIS
THERAPY

Detlef H. Krieter 1, Regina Fischer 1, Horst-Dieter Lemke 2, Karin Merget 3,
Andreas Morgenroth 4 , Bernard Canaud 5, Christoph Wanner 1.
1Nephrology, University Hospital, Würzburg, Germany; 2R & D,
Membrana GmbH, Wuppertal, Germany; 3EXcorLab GmbH, Obernburg,
Germany; 4Dialysis Center, Elsenfeld, Germany; 5Nephrology, Lapeyronie
University Hospital, Montpellier, France

Introduction and Aims: Patients with chronic renal failure have reduced
numbers and an impaired function of endothelial progenitor cells (EPCs),
which is associated with increased cardiovascular risk. Enhancing middle
molecule removal of dialysis treatment is considered to exert beneficial
effects on EPCs in maintenance dialysis patients.
Methods: In a prospective, randomized, cross-over trial, 18 maintenance
dialysis patients were subjected to 4 weeks of each low-flux HD (LF-HD),
high-flux HD (HF-HD), and online predilution hemodiafiltration (HDF).
EPCs were determined at baseline and at the end of each 4 week period.
A cohort of 16 healthy volunteers served as control. EPCs derived from
isolated peripheral blood mononuclear cells (MNCs) were determined
in colony assays after culture on fibronectin (CFU-Hill) and collagen-1
(ECFC), respectively, and were further analyzed for the coexpression of
CD34, CD45, and VEGFR2-KDR.
Results: Despite a clear separation in middle molecular uremic toxin
removal, there was no difference in the effects of LF-HD, HF-HD, and
HDF on EPCs. Differences only were found between dialysis patients and
healthy controls consisting of a lower total number of ECFCs (median from
5.4×103 to 12.7×103 (range 0.2×103 to 101×103) vs. controls 75.9×103

(32.0×103 to 318×103) per 107 MNC; p<0.001) and reduced fraction of
vital ECFCs (mean between 54±25% and 68±20% vs. controls 86±9%;
p<0.05), whereas the formation of endothelial cell colonies (ECC) was
increased in the dialysis patients (median between 0.0 and 0.8 (range 0.0
to 17.5) vs. controls 0.0 (0.0 to 0.3) per 107 MNC; p<0.05). The number
of prototypical EPCs (ECFC with the immunophenotype CD34+/VEGFR2-
KDR+/CD45-) was similar between patients and controls. Furthermore,
correlations of the CRP plasma level with the ECC count (r=0.556;
p<0.001), the CFU-Hill colony count (r=0.223; p=0.016) as well as the
CD34+/VEGFR2-KDR+/CD45- subpopulation of both ECFC (r=0.364;
p<0.001) and CFU-Hill cells (r=0.372; p<0.001) were observed.
Conclusions: Enhanced middle molecule removal by convective extracor-
poreal renal replacement therapy has no favorable effect on EPCs. A reduced
vitality of EPCs and enhanced ECC formation in maintenance dialysis pa-
tients suggest growth induction of impaired EPCs in chronic renal failure. In
this respect, inflammation, which is associated with atherosclerosis, seems
to play an important role.
Disclosure: The study was supported by a grant from Membrana GmbH,
Wuppertal, Germany. I have received lecturer fees from Membrana GmbH.

Sa578 A RANDOMIZED, DOUBLE-BLIND, PLACEBO-
CONTROLLED, DOSE-RANGING STUDY USING
GENZ-644470 AND SEVELAMER CARBONATE IN
HYPERPHOSPHATEMIC CHRONIC KIDNEY DISEASE
PATIENTS ON HEMODIALYSIS

Moustafa Moustafa 1, Lawrence Lehrner 2, Fahd Al-Saghir 3, Mark Smith 4,
Sunita Goyal 5, Maureen Dillon 5, John Hunter 5, Geoffrey Block 6. 1South
Carolina Nephrology & Hypertension Center, Inc.; 2Kidney Specialist of
Southern Nevada; 3Michigan Kidney Consultants; 4Kidney Care
Associates, LLC; 5Genzyme Corporation; 6Denver Nephrology

Introduction and Aims: Genz-644470 is a non-absorbed polymer designed
to more selectively bind phosphate. The purpose of this clinical study was
to compare the effects of Genz-644470 with the effects of placebo and
sevelamer carbonate.
Methods: This was a multi-center, randomized, double-blind, dose-ranging
study. Following a 2-week phosphate binder washout to confirm serum
phosphorus >5.5 mg/dL, 349 hemodialysis patients were randomized to
one of seven fixed-dose treatment groups: (1) Placebo, (2) Genz-644470
tablets 2.4 g/day (3) Genz-644470 tablets 4.8 g/day, (4) Genz-644470 tablets
7.2 g/day, (5) sevelamer carbonate tablets 2.4 g/day, (6) sevelamer carbonate
tablets 4.8 g/day, or (7) sevelamer carbonate tablets 7.2 g/day. Indicated total
daily doses were administered in divided doses TID with meals. Subjects
maintained this fixed dose for 3 weeks.
Results: Dose dependent reductions in serum phosphorus were seen with
both Genz-644470 and sevelamer carbonate. The mean decrease in serum
phosphorus from baseline to end of treatment was significantly greater for
all three of the Genz-644470 dose groups compared to the placebo group
(all p-values < 0.05). However, Genz-644470 did not show an improvement
in phosphorus lowering compared to sevelamer carbonate at any dose.

Overall, the safety profile was similar between active treatment groups. The
safety profile of sevelamer carbonate was consistent with prior studies and
the established safety profile of sevelamer.
Conclusions: In this study, both Genz-644470 and sevelamer carbonate



Saturday, June 26, 2010 Pathophysiology of kidney disease 1 iii237

effectively lowered subjects’ serum phosphorus levels. The trial met its
primary endpoint, which was to show that Genz-644470 lowered phosphorus
levels effectively compared to placebo. However, Genz-644470 did not show
an improvement in phosphorus lowering compared to sevelamer carbonate.
Disclosure: Sunita Goyal, Mauren Dillon, and John Hunter are employees
of Genzyme Corporation.

Sa579 VANCOMYCIN AND GENTAMICIN CLEARANCE IN
HEMODIAFILTRATION WITH ADSORPTION (HFR)

Lucile Mercadal 1, Marcia Venditto 1, Dorota Szumilak 1,
Vincent Launay-Vacher 1, Jerome Robert 2, Thierry Petitclerc 3,
Gilbert Deray 1. 1Nephrology, Pitie Salpetriere Hospital, Paris, France;
2Bacteriology, Pitie Salpetriere Hospital, Paris, France; 3Nephrology,
AURA Paris, France

Introduction and Aims: Vancomycin is poorly metabolized and total body
clearance only depends on glomerular filtration rate. Vancomycin easily
diffuses through high flux (HF) dialysis membranes and not diffuses through
low flux (LF) membranes. Vancomycin clearance varies from less that 10
ml/min with cuprophan, to 5 to 20 ml/min with LF polysulfone, and 50 to
130 ml/min with HF polysulfone (ref). In hemodiafiltration with adsorption
(HFR), vancomycin clearance results from removal by diffusion through
the LF membrane and by coupled convection through the HF membrane
and adsorption in the resin cartridge. In vitro study clearly indicates that
vancomycin is highly adsorpted by the HFR resin cartridge. Gentamicin is
a smaller molecule that is filtrated even through LF membrane. We study
the total vancomycin and gentamicin clearance on HFR.
Methods: Vancomycin and gentamicin clearances were evaluated by direct
quantification using partial dialysate collection (PDC) and partial collection
from the ultrafiltrate (PUFC) before and after the resin cartridge. Partial
collections were ended at the end of the third hour of dialysis, just before
the antibiotic infusion.
Antibiotic clearance = (Q antibiotic dialysate + Q antibiotic cartridge)/
[(Cantibiotic start – Cantibiotic end)/n (Cantibiotic start/Cantibiotic end)]
Q antibiotic dialysate is the quantity of antibiotic evaluated by PDC; Q
antibiotic cartridge, the quantity epurated by adsorption; Cantibiotic start
and end, the antibiotic concentrations in plasmatic water at the start and at
the end of the third hour of the dialysis session. Q antibiotic dialysate was
calculated as follow: (Qd + Qf) x Cout dialysate, where Qd dialysate flow,
Qf the ultrafiltration rate and Cout dialysate the antibiotic concentration
into the PDC. Q antibiotic cartridge was calculated as follow: Qcartridge x
(Cin – Cout), where Qcartridge was the ultrafiltration rate passing through
the resin cartridge, Cin and Cout the antibiotic concentration in the PUFC
before and after the cartridge respectively.
Results: Vancomycin clearance was evaluated on 7 patients and gentamicin
clearance on 4 patients.

Table 1. Results

Antibiotic Dialysate Cartridge Antibiotic
mass transfer (mg/3h) mass transfer (mg/3h) Clearance (mL/min)

Vancomycin 115±77 80±29 78±17
Gentamycin 17±19 5±4 90±16

Conclusions: The vancomycin concentration in the ultrafiltrate was reduced
by a factor 6 after the resin cartridge, confirming the in vitro study.
Vancomycin is nearly half epurated by adsorption (42%) and half by
diffusion (58%). The adsorption mechanism allowed restoring a vancomycin
clearance similar to the one of gentamicin. Caution must be paid for very
high vancomycin concentrations because the adsorption could get saturated.
The vancomycin dose infused in chronic hemodialysis patients should be
nearly equivalent to the one given in patient dialyzed with HF dialysis
membrane and multiplied by 2 to 3 compared to the one given in patient
dialyzed with LF membrane.
Reference:
1. Launay-Vacher V and al, Critical Care 2002, 6: 313-316

Sa580 ASSOCIATION BETWEEN DIFFERENT LEVEL OF
DIALYSATE BICARBONATE AND INTRADIALYTIC
HYPOTENSION IN STABLE CHRONIC HEMODIALYSIS
PATIENTS

Churailuk Pongsom, Pongsathorn Gojaseni, Anan Chuasuwan,
Thaweepong Pajareya, Anutra Chittinandana. Division of Nephrology,
Department of Medicine, Bhumibol Adulyadej Hospital, Bangkok, Thailand

Introduction and Aims: Intradialytic hypotension (IDH) is a common
complication in hemodialysis (HD) patients. Dialysate pH has been shown
to be one of the factors influencing blood pressure (BP) level during HD.
We therefore performed the study to evaluate the effect of bicarbonate
concentration in the dialysis fluid on the occurrence of IDH episode and
intradialytic BP changes in HD patients.
Methods: A prospective, single-blind, crossover design clinical trial was
performed in end stage renal disease patients undergone HD with stable
clinical condition. A total of 144 hemodialysis sessions in these patients
were included. Each patient was switched from HD session with a dialysate
bicarbonate concentration of 26 mEq/L (low bicarbonate session, LB) to
a dialysate bicarbonate concentration of 34 mEq/L (standard bicarbonate
session, SB), alternatively. During the period of HD session, we evaluated
the incidence of IDH and BP changes. Blood pH changes and symptoms
related to hypotension were also recorded.
Results: The results have shown a significant reduction of IDH episode in
LB group when compared to SB (29% in LB, and 37% in SB, p=0.007).
Intradialytic systolic BP, intradialytic diastolic BP and postdialytic diastolic
BP were significantly decreased from predialytic BP in SB group (p<0.01).
There was no reduction of intradialytic and postdialytic BP in LB group.
Blood pH had increased from 7.370±0.049 to 7.440±0.051 (p<0.001)
during hemodialysis session in SB group. On the contrary, there was no
change of blood pH in the LB group.
Conclusions: Mild metabolic alkalosis resulting from standard bicarbonate
concentration (34mEq/L) may induce symptomatic hypotension. While
normalizing chronic metabolic acidosis is desirable, reducing bicarbonate
concentrations to 26 mEq/L should be considered as an option to reduce
intradialytic hypotension.

Sa581 HOW TO TREAT UREMIC PRURITUS?

Ikuto Masakane 1, Tokiko Abe 1, Satoko Ito 1, Hideki Tanida 2, Minoru Ito 2.
1Dialysis Center, Yabuki Shima Clinic, Yamagata, Japan; 2Department of
Nephrology, Yabuki Hospital, Yamagata, Japan

Introduction and Aims: Uremic pruritus is one of the most frequent uremic
complications as 45% of dialysis patients are suffering from. It is not only
a severe problem deteriorating the QOL in dialysis patients but also one
of the significant predictors for mortality risk. However, we have not yet
established a strategy to treat uremic pruritus. We have focused itchy sense
of the patients as a parameter for evaluating the dialysis quality, and changed
the dialysis prescriptions based on the patient complaint. We studied what
is the important factor to relieve uremic itchy skin.
Methods: 273 chronic dialysis patients were enrolled to the study. The
prevalence of uremic pruritus has been monitored by our original QOL
assessment sheet, the Patient Oriented Dialysis (POD) sheet. The POD
sheet includes 20 questions about their subjective symptoms related to the
dialysis therapy. The logistic regression analysis was conducted to evaluate
significant predictors for uremic pruritus. The dialysis prescriptions, such as
dialysis dose, dialysis membrane material and prevalenve of on-line HDF,
were compared between our facility and the Japanese Society of Dialysis
Therapy (JSDT).
Results: 15% of 273 chronic dialysis patients complaint moderate or severe
itchiness (figure). Age and PTH were calculated as independent factors for
itchiness; however, other factors which had been reported as significant fac-
tors in previous studies were not significant. The main dialysis prescription
in JSDT was hemodialysis with polysulfone (PS) membrane whereas on-line
HDF and hemodialysis with polymethylmethacrylate (PMMA), ethylene-
vinyl alchol copolymer (EVAL) membrane were main in our facility. Kt/V
was higher and serum level of beta-2 microglobulin was lower in our facility.
Conclusions: PS membrane with sharp sieving property around at the
molecular weight of beta-2 microglobulin is the most frequently used
membrane for recent hemodialysis therapy. Some side effects sich as
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Figure 1. Prevalence of uremic pruritus.

allergic reaction, thrombocytopenia and emaciation are reported in the
relation to PS membrane, and one of these harmful side effects are supposed
to be caused by some chemical compound of the membrane such as
polyvinylpyrrolidone or bisphenol A. In conclusion, the sufficient dialysis
dose by On-line HDF or with biocompatible membrane (PMMA, EVAL) is
important to relieve uremic pruritus.

Sa582 SBR759, A NOVEL PHOSPHATE BINDER, IS SUPERIOR
TO SEVELAMER HCl IN CONTROLLING
HYPERPHOSPHATEMIA IN ASIAN PATIENTS ON
HEMODIALYSIS

J.B. Chen 1, S.S. Chiang 2, H.C. Chen 3, S. Obayashi 4, M. Nagasawa 5,
J.M. Hexham 6, A. Balfour 7, N. Cretin 7, T. Akiba 8, M. Fukagawa 9. 1Dept.
of Nephrology, Chang Gung Memorial Hospital-Kaohsiung Medical
Center, Kaohsiung, Taiwan; 2Dept. of Nephrology, Shin Kong Wu Ho-Su
Memorial Hospital, Taipei, Taiwan; 3Dept. of Nephrology, Kaohsiung
Medical Univ., Kaohsiung, Taiwan; 4Clin. Nephrology/Dialysis Treatment,
Kinashi Obayashi Hospital, Kagawa, Japan; 5Dept. of Nephrology, JA
Shinonoi General Hospital, Nagano, Japan; 6Novartis Pharma Co., NJ,
USA; 7Novartis Pharma AG, Basel, Switzerland; 8Dept. of Blood
Purification, Tokyo Women’s Medical Univ., Tokyo, Japan; 9Dept. of
Nephrology and Metabolism, Tokai Univ., Isehara, Japan

Introduction and Aims: SBR759 is a calcium-free, polymeric, iron(III)-
based phosphate binder in development for the treatment of hyperphos-
phatemia. Efficacy and safety of SBR759 vs sevelamer hydrochloride (HCl)
were assessed in a 12 wk, open-label, dose-titration study. Primary objective
was to determine the SBR759 dose for reduction of serum phosphate levels
to ≤5.5mg/dL at Wk 12. Secondary objectives were proportion of patients
achieving target phosphate and calcium-phosphate product (CaxPO4) level
≤55mg2/dL2.
Methods: 203 Japanese and Taiwanese patients with CKD on hemodialysis
were stratified by baseline phosphate levels (< or ≥7.5mg/dL i.e., low or
high) and randomized 2:1 to starting doses of 3g or 4.5g SBR759 (N=135)
or 2.4g or 4.8g sevelamer HCl (N=68). Daily doses were up-titrated every
2 wks by 3g (SBR759) or 2.4g (sevelamer HCl) to reach target serum
phosphate level ≤5.5mg/dL at 72 h post-dialysis. Safety was monitored
over 12 wks.
Results: Serum phosphate target at 12 wks was achieved with ≤6g SBR759
in 61.1% of low stratum patients and with ≤10.5g SBR759 in 54.8% of
high stratum patients. In the pooled strata, significantly more SBR759 than
sevelamer HCl treated patients achieved target phosphate levels at Wk
12 (82.8% vs 53.7% patients; p<0.0001). Mean phosphate reduction was
significantly greater with SBR759 treatment. Percentage of patients with
CaxPO4 ≤55mg2/dL2 was also significantly greater with SBR759 (83.6%
vs 67.2%, p=0.0173) (Table).

Respective overall incidences of AEs were similar with SBR759 and

sevelamer HCl (90.3% vs 94.1%). SAEs were infrequent and not drug-
related (5.2% and 4.4% for SBR759 and sevelamer, respectively). Diarrhea
was more frequent with SBR759 (19.4%: mild 17.9%, moderate 0.7%,
severe 0.7%) vs sevelamer HCl (10.3%: mild 8.8%, moderate 1.5%, no
severe). Constipation (5.2% vs 25%) and abdominal distension (3% vs 25%)
affected more patients on sevelamer HCl. Study discontinuation due to AEs
occurred in fewer SBR759 patients (3.7%) vs sevelamer HCl (13.2%).
Conclusions: SBR759 was superior to sevelamer HCl in achieving target
serum phosphate levels in hemodialysis patients and was well tolerated.
Further studies are ongoing to evaluate the efficacy and safety of SBR759
in other populations.
Disclosure: Scientific Advisor for SBR759 committed by Novartis Pharma
K.K, Japan.

Sa583 TWO CLINICAL TRIALS EXPLORING SAFETY AND
IMMUNOGENICITY OF A NOVEL HEPATITIS B (HBV)
VACCINE ADJUVANTED WITH IMMUNOSTIMULATORY
SEQUENCE (ISS) IN PATIENTS WITH CHRONIC RENAL
FAILURE (CRF)

Alberdina de Boer 1, Shelly McNeil 2, Norman Lunde 3, Randy Hart 4,
Ajit Sawhney 5, Mark Miller 6, Tyler Martin 1. 1Dynavax Technologies,
Berkeley, CA, USA; 2Dalhousie University, Halifax, NS, Canada; 3Twin
Cities Clinical Research, Brooklyn Center, MN, USA; 4White Hills Medical
Clinic, St. John’s, NL, Canada; 5West Coast Clinical Trials, Costa Mesa,
CA, USA; 6Jewish General Hospital, Montreal, QC, Canada

Introduction and Aims: Achieving lasting protection against HBV is crit-
ical for patients with chronic renal failure in which underlying immune
deficits make them hyporesponsive to HBV vaccines. Currently recom-
mended schedules require 3 or 4 immunizations with up to 8 doses.
HEPLISAV™ (H) is an investigational vaccine containing recombinant
HBV surface antigen (HBsAg) and 1018 ISS, a Toll-like Receptor 9 agonist
adjuvant.
Methods: These were two single-blind, randomized, multi-center studies
of 87 subjects, > 40 years of age, with chronic renal failure (glomerular
filtration rate [GFR] ≤ 45 mL/min/1.73 m2) and no history of previous
HBV infection or vaccination. In the first study, subjects were randomized
in three cohorts to receive either H half dose or H single dose at week 0, 4,
24 with placebo at week 8 or Engerix-B (E) double dose at week 0, 4, 8, 24.
In the second study subjects were randomized 1:1 to receive either H single
dose or H double dose, at week 0, 4 and 24. Anti-HBsAg concentrations
were measured at baseline and weeks 4, 12, 24, 28 and 50. Immunogenicity
endpoints included seroprotection rate (SPR) and serum geometric mean
concentrations (GMC). Safety of all study vaccines, including local and
systemic reactogenicity and adverse events was assessed.
Results: A total of 87 subjects with a mean age of 65 years (range 37-87)
and mean GFR of 26 mL/min/1.73 m2 were enrolled in the two studies.
Fifteen subjects were on dialysis. A total of 82 subjects received H at week
0, 4 or E at week 0, 4, 8 and provided sera for the week 12 analysis. Due
to premature discontinuation of the second study due to an FDA clinical
hold that was subsequently removed; a total 38 subjects received complete
dosing regimens of H or E between the two studies. The SPR for H vs E
was 48% (33/69) vs 44% (4/9) at week 12 and 87% (34/39) vs 75% (6/8) at
week 24. For the subjects that received a complete regimen of H, at week
28 SPR for the combined H groups 97% (28/29) vs 88% in the E group, and
at week 50 SPR for H was 96% (22/23) vs 83% in the E group that received
a complete regimen. GMC in the combined H groups vs E was 22.7 vs
9.8 IU/mL at week 12, 57.2 vs 26.9 IU/mL at week 24, 1193.5 vs 120.4
IU/mL at week 28 and 350.7 vs 46.2 IU/mL at week 50. No significant
differences were observed in subjects pre-dialysis or on dialysis. The most
frequently reported local and systemic reactogenicity events for H were
pain at the injection site and fatigue that did not increase with consecutive
immunizations.
Conclusions: HEPLISAV was immunogenic and well-tolerated and pre-
liminary results suggest the potential of lasting protection against HBV in
patients with chronic renal failure with fewer doses compared to Engerix-B.
Disclosure: Employee of the manufacturer of HEPLISAV.
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Sa584 DYSFUNCTIONAL HDL FROM PATIENTS WITH
END-STAGE RENAL DISEASE (ESRD) RECOVER AFTER
SUCCESSFUL RENAL TRANSPLANTATION

Markus Tölle, Tao Huang, Mirjam Schuchardt, Annette Wiedon,
Walter Zidek, Markus van der Giet. CC10 Neprologie and Transplantation,
Charité – Campus Benjamin Franklin, Berlin, Germany

Introduction and Aims: The monocyte chemoattractant protein-1 (MCP-1)
plays an important role in the recruitment of monocytes to sites of injury and
infection. High density lipoproteins (HDL) have strong anti-inflammatory
protective properties. It is known that HDL from patients with end-stage
renal disease (ESRD) does not correlate with the cardiovascular outcome
suggesting a dysfunctionality of HDL. Here, we show that HDL from ESRD
is dysfunctional but can recover to functional HDL after successful renal
transplantation.
Methods: HDL was using gradient salt density ultracentrifugation pro-
cedure. MCP-1 protein concentration was quantified using Luminex™
technology.
Results: Thrombin (8 IE/ml) led to a significant increase of MCP-1
secretion from VSMCs compared with basal conditions ([MCP-1]: 1464±95
pg/mg vs. 253±19 pg/mg, p<0,001; n≥6). HDL from healthy controls
significantly decreased this MCP-1 secretion in a dose-dependent manner
(EC50 [μg/ml]: HDL 31±4, [MCP-1]: 545±35 pg/ml; n≥6). HDL from
patients with ESRD also significantly decreased this MCP-1 secretion in
a dose-dependent manner (EC50 [μg/ml]: HDL 321±153, 734±35 pg/ml;
n≥6), but there was a significant right shift of the dose-response curve
and a lower maximum decrease of MCP-1 secretion compared to HDL
from healthy controls. MCP-1 inhibiting capacity in HDL from patients
after successful renal transplantation was measured (n=7). Patients before
renal transplantation showed a reduced MCP-1 inhibitory capacity (EC50
[μg/ml]: HDL 341±143; 716±37 pg/ml; n=7). Four weeks after renal
transplantation functionality of HDL in these patients was tested with good
functioning graft (eGFR 54±12 ml/min/1.72 m2) (EC50 [μg/ml]: HDL
58±7, 590±37 pg/ml; n=7). Functionality of HDL significantly induced.
Conclusions: This study demonstrated for the first time that there is
a significant functional difference between HDL from healthy controls
and patients with ESRD, which seems to be dysfunctional under uremic
conditions. After renal transplantation HDL functionality recovers. This
might be again a relevant factor to inhibit the progression of vascular
disease.

Sa585 CEREBRAL BLOOD FLOW CHANGES ASSOCIATED WITH
SYMPTOM IMPROVEMENTS AFTER DIALYSIS IN DRUG
NAÏVE DEPRESSIVE END-STAGE RENAL DISEASE
PATIENTS: STATISTICAL PARAMETRIC MAPPING
ANALYSIS OF Tc-99m ECD BRAIN SPECT

Sang Heon Song 1, Ihm Soo Kwak 1, Soo Bong Lee 1, Eun Young Seong 1,
Jungmin Son 1, Jung Sub Kim 1, Seong-Jang Kim 2, Dong Won Lee 1.
1Divison of Nephrology, Dept of Internal Medicine, Pusan National
University Hospital, Pusan, Republic of Korea; 2Dept of Nuclear Medicine,
Pusan National University Hospital, Pusan, Republic of Korea

Introduction and Aims: Depression is the most common psychopatho-
logical condition among patients with end-stage renal disease (ESRD).
Depression itself has been known that it was associated with prognosis of
ESRD and affected functional disability. The current study investigated re-
gional cerebral blood flow (rCBF) changes of ESRD patients with depressive
symptoms.
Methods: Fourteen patients with ESRD underwent Tc-99m ethylcysteinate
dimer (Tc-99m ECD) brain single photon emission computed tomography
(SPECT) and were evaluated the severity of depressive mood at pre-dialytic
period and at least 6 months after dialysis initiation. rCBF was analyzed
using statistical parametric mapping in brain SPECT image. The responder
was defined as a decrease of ≥50% in Hamilton Depression Rating Scale
(HDRS) score from baseline HDRS score.
Results: Pre-dialysis brain SPECT did not show any rCBF differences
between responders and non-responders. The follow-up brain SPECT
revealed a significant higher perfusion in left middle temporal gyrus of
responder group compared with non-responder (hemisphere coordinate x, y,
z; -58, -2, -16, peak Z=3.36, p=0.046). In responder, a significant increase

of rCBF was found in right parahippocampal gyrus (hemisphere coordinate
x, y, z; 30, -40,-14, peak Z=3.51, p=0.043). In non-responder, there were
significant decreases of rCBF in left superior frontal gyrus (hemisphere
coordinate x, y, z; -22, 30, 42, peak Z=3.86, p=0.032) and right orbitofrontal
cortex (hemisphere coordinate x, y, z;10, 58, -6, peak Z=3.81, p=0.046).
Orbitofrontal cortex has been known as an important region associated with
major depression and previous study showed that orbitofrontal region was
correlated with depressive mood. In conjunction with previous results, we
may predict that depression symptoms in non-responders were going to
deteriorate in the future (Figure 1).

The paired t-test between pre- and post-dialysis brain SPECT in the
responder group revealed a significant improvement of regional cerebral
blood flow in the right parahippocampal gyrus (BA 36) after dialysis.
Conclusions: The present findings showed the characteristic patterns of
rCBF changes in depressive ESRD patients having maintenance dialysis.
Further investigations in brain blood flow and metabolism are needed to
elucidate the effect of dialysis itself and the difference of according to
dialysis modality in patients having depression and ESRD.

Sa586 USEFULNESS OF CIRCULATING
MALONDIALDEHYDE-MODIFIED LOW-DENSITY
LIPOPROTEIN FOR DETECTION OF CORONARY ARTERY
DISEASE IN CHRONIC HEMODIALYSIS PATIENTS

Masato Nishimura 1, Toshiko Tokoro 2, Masaya Nishida 3,
Tetsuya Hashimoto 3, Hiroyuki Kobayashi 3, Satoru Yamazaki 3, Ryo Imai 4,
Koji Okino 5, Noriyuki Iwamoto 3, Toshihiko Ono 3. 1Cardiovascular
Division, Toujinkai Hospital, Kyoto, Japan; 2Division of Nephrology,
Toujinkai Hospital, Kyoto, Japan; 3Division of Urology, Toujinkai Hospital,
Kyoto, Japan; 4Division of Orthopedics, Toujinkai Hospital, Kyoto, Japan;
5Division of Surgery, Toujinkai Hospital, Kyoto, Japan

Introduction and Aims: Oxidized low-density lipoprotein (LDL) plays
a crucial role in the development of atherosclerosis. Malondialdehyde-
modified (MDA)-LDL is related with small dense LDL, and circulating
MDA-LDL is a useful marker for coronary artery disease (CAD) in general
population. In this study, we investigated whether serum levels of MDA-
LDL could be a biomarker for detecting CAD in patients on maintenance
hemodialysis.
Methods: We measured serum MDA-LDL concentrations in 371 hemodial-
ysis patients (243 men and 128 women, mean age, 65±12 years; dialysis
duration, 9.6±8.6 years) by sandwich enzyme-linked immunosorbent assay
using monoclonal antibody to MDA-LDL. The presence or absence of CAD
had been identified by coronary angiography in all patients. Of the 371
patients, 100 had significant stenotic coronary lesions (>50% of diameter
stenosis).
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Results: The mean serum MDA-LDL concentration of all subjects was
92.7±41.6 U/l. In multiple regression analysis, serum MDA-LDL levels
correlated inversely with male gender (β = -0.144, t = -2.757, p = 0.006)
and positively with presence of CAD (β = 0.242, t = 4.621, p <0.001).
The mean serum MDA-LDL concentrations were higher in patients with
CAD than in those without (108.6±53.1 U/l [n = 100] versus 87.2±35.0
U/l [n = 271], p = 0.001), but did not differ between men and women. In
logistic regression analysis, serum MDA-LDL levels were associated with
the presence of CAD (10 U/l: odds ratio, 1.117; 95% confidence interval,
1.057-1.180; p <0.001). This positive association of serum MDA-LDL
levels with CAD remained to be significant when adjusted with age, male
gender, and presence of diabetes mellitus (10 U/l: odds ratio, 1.136; 95%
confidence interval, 1.066-1.211; p <0.001).

Conclusions: Circulating MDA-LDL could be a useful biomarker for
indicating the presence of CAD in patients on hemodialysis. Measurement of
circulating MDA-LDL concentrations is expected to contribute to detecting
asymptomatic CAD among this population.

Sa587 STUDY OF CARBOHYDRATE METABOLISM-RELATED
BIOMARKERS IN NON-DIABETIC HAEMODIALYSIS
PATIENTS ON A TRANSPLANT WAITING LIST

Beatriu Bayés 1, Mª Luisa Granada 2, Francesc Moreso 3, Maribel Troya 1,
Joan Manel Diaz 4, Alberto Martinez-Castelao 5, Ramón Romero 1,
Josep Bonet 1. 1Nephrology Service, Hospital Universitari Germans Trias i
Pujol, Badalona, Catalonia/Barcelona, Spain; 2Clinical Biochemistry
Department, Hospital Universitari Germans Trias i Pujol, Badalona,
Catalonia/Barcelona, Spain; 3Nephrology Service, Hospital Valle de
Hebron, Barcelona, Catalonia, Spain; 4Nephrology Service, Fundació
Puigvert, Barcelona, Catalonia, Spain; 5Nephrology Service, Hospital
Universitari Bellvitge, Hospitalet de Llobregat, Catalonia/Barcelona,
Spain

Introduction and Aims: 1. To analyse the prevalence of alterations in
carbohydrate metabolism (ACM) in non-diabetic patients on haemodialysis
(non-DM-HD) on a transplant waiting list using an oral glucose tolerance test
(OGTT). 2. To analyse the relationships between several blood biomarkers
and the presence of ACM and insulin resistance (IR).
Methods: Multicentre, transverse study of 104 non-DM-HD patients (mean
age: 54±12 years; 64% men). An OGTT was performed out in each patient
and HOMA index was calculated; HbA1c, fructosamine, adiponectin,
TG/HDL cholesterol ratio and 25-hydroxyvitamin D were analysed.
Results: 31.3% of the patients had some form of ACM. The most frequent
ACM was oral glucose intolerance (19.2%). Patients with ACM were
older (p=0.039), had a greater body mass index (BMI) (p=0.04) and
a higher percentage of HbA1c (normoglycaemia (NG): 4.94±0.33% vs
ACM: 5.18±0.28%; p=0.004). Patients with greater IR (HOMA>P50) had
a higher BMI (p=0.004), waist circumference (p=0.011), glucose (p=0.009),
TG/HDL cholesterol ratio (p=0.008) and HbA1c (p=0.062) and lower
adiponectin levels (p=0.001). Logistic regression analysis showed HbA1c
to be the only independent marker of ACM, while HbA1c and adiponectin
were independent indicators of IR. The ROC curve for predicting ACM
showed a cut-off for HbA1c of 4.9%.
Conclusions: ACM occurs frequently in non-DM-HD patients on transplant
waiting lists. HbA1c is an independent marker of ACM and IR but was

within normal range in these patients. Adiponectin is an independent marker
of IR but not ACM. Our results suggest the need to perform an OGTT in
non-DM-HD patients to identify patients at risk.

Sa588 MATRIX METALOPROTEINASE-2 AND -3 ALTERATIONS
DURING HIGH AND LOW FLUX HEMODIALYSIS SESSION

Fotini Christidou, Argiri Aggelou, Athina Ifantidou, Rafail Papadopoulos,
Gramati Galactidou, Stelios Fragidis, Konstandinos Sispanis,
Theodor Bishiniotis. Renal Unit and Microbiological Laboratory,
Chalkidiki’s General Hospital, Polygyros, Chalkidiki, Greece; Research
Laboratory, Theagenio Anticancer Hospital, Thessaloniki, Greece

Introduction and Aims: Cardiovascular diseases are the major cause of
death in haemodialysis patients. The matrix metalloproteinases (MMPs)
have been demonstrated to play a significant role in tissue remodelling
in a number of pathological processes, as left ventricular dilation (LV)
and myocardial remodelling. The present study tested the effect of a
haemodialysis (HD) session with a biocompatible (HF) and with a no
biocompatible (LF) membrane, on the MMP-2, MMP-3 and the inhibitor of
MMP-2, TIMP serum levels.
Patients and Methods: A crossover study performed in 40 HD patients (29
men, 11 women, mean age 68, 57±11, 68, 14 diabetics and 15 hypertensive,
who were on HD for 33, 22±22, 66 months), using in 20 patients a HF
and in 20 a LF HD membrane. The two groups had no significant different
characteristics. 30 healthy volunteers served as controls. Measurements of
serum MMP-2, -3 and TIMP performed at the beginning and 5 min after
HD session.
Results: 1) The mean values of MMP-2, MMP-3 and TIMP were signif-
icantly elevated in HD patients compared to controls (p<0.01). 2) For all
patients post HD session, there was a significant decrease in MMP-2 (19.7%,
p<0.001), in TIMP (20.2%, P<0.01), and MMP-3 (13.4%, p<0.01). 3) In
both groups MMP-2 and TIMP values were significantly lower post HD
(P<0.01). Mean MMP-3 values were significantly lower post HD only in
HF HD patients (p<0.001). 4) The percentage of MMP-2 reduction was
significantly greater at the end of a HF HD session.
Conclusions: There is a significant reduction of MMP-2, and MMP-3 fol-
lowing a HD session, especially a biocompatible one. The parallel reduction
of TIMP probable is due to the disturbance of inhibitory mechanisms, con-
cerning myocardial remodelling in haemodialysis patients. Further studies
are needed to evaluate the net effect of volume expansion and LV dilation
on MMPs and their inhibitor levels.

Sa589 COMPARISON OF EFFECTS OF SILDENAFIL AND
VARDENAFIL ON ERECTILE DYSFUNCTION AND
HEALTH-RELATED QUALITY OF LIFE IN HEMODIALYSIS
PATIENTS: A PROSPECTIVE RANDOMISED CROSS-OVER
STUDY

Suleyman Turk 1, Yalcin Solak 1, Seyfullah Kan 2, Huseyin Atalay 1,
Mehmet Kilinc 3, Erhan Agca 4, Said Bodur 5. 1Nephrology, Selcuk
University, Meram School of Medicine, Konya, Turkey; 2International
Medicine, Selcuk University, Meram School of Medicine, Konya, Turkey;
3Urology, Selcuk University, Meram School of Medicine, Konya, Turkey;
4Nephrology, Numune State Hospital, Konya, Turkey; 5Public Health,
Selcuk University, Meram School of Medicine, Konya, Turkey

Introduction and Aims: Erectile dysfunction (ED) is prevalent in end-stage
renal disease (ESRD). The aim of this randomized cross-over study was to
compare changes in HRQoL measures and ED scores with sildenafil and
vardenafil treatments and determine safety profile of vardenafil in ESRD
patients.
Methods: ED and HRQoL were evaluated by SHIM and SF–36 surveys in
32 hemodialysis patients with ED, respectively. Patients randomized into
sildenafil and vardenafil groups (Fig. 1).
After 4-week treatment and a 2-week wash-out period, with a cross-over,
another 4-week treatment was administered. Survey forms were applied
once at the end of the study. Adverse effects were evaluated by interview.
Mann-Whitney U test and Spearman correlation were used in analyses.
Results: SHIM and SF–36 scores were significantly improved by both
sildenafil and vardenafil compared to pretreatment values. There was



Saturday, June 26, 2010 Pathophysiology of kidney disease 1 iii241

Figure 1

no difference between sildenafil and vardenafil with respect to studied
parameters.

Comparison of SHIM and physical and mental component scores of SF–36 in entire
study population before and after sildenafil citrate and vardenafil treatment, respectively

Before After Before After
Sildenafil Sildenafil Vardenafil Vardenafil

SHIM Score 13,0±6,1 21,0±3,9† 12,7±5,9 20,7±4,0†

Physical Component Score 65,2±24,3 83,3±19,0† 67,7±22,6 83,6±18,7†

Bodily pain 77,6±26,4 87,0±23,0† 79,5±22,3 91,8±18,1†

Physical functioning 77,0±23,5 91,2±11,1† 79,3±20,5 90,4±12,0†

Role-physical 51,5±46,2 81,2±37,0† 57,0±41,2± 78,9±38,1†

General health perception 54,6±23,1 73,9±20,4† 55,2±25,2 73,5±21,6†

Mental Component Score 55,0±19,6 71,2±16,6† 56,8±18,7 69,6±17,7†

Mental health 69,3±21,0 85,0±18,1 70,6±19,5 83,8±18,0†

Role-emotional 54,1±46,9 81,2±36,8† 58,3±39,7 77,0±39,2†

Social functioning 30,4±11,4 36,7±3,0† 30,0±11,8 34,3±9,5†

Vitality 66,2±25,5 82,1±17,7† 68,4±22,0 83,4±18,2†

SHIM: Sexual health inventory for male (Also known as IIIF–5 score), †<0,05.

Adverse effect profiles were also similar. No patient dropped out due to side
effects.
Conclusions: Sildenafil and vardenafil improved both ED and HRQoL,
however, there was no difference between the drugs. Vardenafil was well
tolerated in hemodialysis patients.

Sa590 ZINC SULFATE FOR THE RELIEF OF PRURITUS IN
PATIENTS ON MAINTENANCE HEMODIALYSIS

Mojgan Mortazavi, Gita Faghihi, Afsoon Emami Naeini,
Maryam Monghad, Sayed Mohsen Hosseini. Nephrology Department,
Isfahan Kidney Research Center, Isfahan University of Medical Sciences,
Isfahan, Islamic Republic of Iran; Dermatology Department, Isfahan
University of Medical Sciences, Isfahan, Islamic Republic of Iran;
Nephrology Department, Isfahan Kidney Research Center, Isfahan
University of Medical Sciences, Isfahan, Islamic Republic of Iran; Isfahan
University of Medical Sciences, Isfahan, Islamic Republic of Iran;
Biostatistics and Epidemiology Department, Isfahan University of Medical
Sciences, Isfahan, Islamic Republic of Iran

Introduction and Aims: Introduction: Pruritus is a common complaint
in patients undergoing maintenance hemodialysis. The pathophysiology of
pruritus in these patients is not well known, but the role of histamine release
from mast cells has been reported. According to the inhibitory effects
of Zinc on histamine release and reported low levels of serum Zinc in
hemodialysis patients, we aimed to evaluate the effects of Zinc Sulfate for
the relief of pruritus in these patients.
Methods: This double-blind, randomized, placebo-controlled trial was
conducted on 40 adults with end stage renal disease (ESRD) who were on
maintenance hemodialysis in two university hospitals in Isfahan. Patients
were randomized to receive either Zinc Sulfate (440mg/day) or placebo for
two consecutive months. Pruritus was assessed at baseline and then every
two weeks using a numerical rating scale from 0 to 10 till one month after
treatment. Drug side effects were also assessed along with pruritus.
Results: There were 40 patients with the mean age of 55.5±15.2 (72.5%
male) who completed the study. The two groups were similar in baseline
characteristics. Pruritus was decreased in both groups after treatment but

there was a significantly more decrease in Zinc Sulfate group compared
with placebo (P=0.019). Patient’s compliance was good and no sever side
effect was observed.
Conclusions: Zinc Sulfate (440 mg/day) is more effective than placebo for
the relief of pruritus in patients under maintenance hemodialysis. Further
studies with larger sample size, longer treatment duration and follow-up,
and with various dosages of Zinc Sulfate are recommended.

Sa591 REGULAR GUM CHEWING NEITHER ALLEVIATES
XEROSTOMIA NOR REDUCES OVERHYDRATION IN
CHRONIC HEMODIALYSIS PATIENTS

Marta Jagodzinska, Michal Nowicki. Dept. Nephrology, Hypertension and
Kidney Transplantation, Medical University of Lódz, Lódz, Poland

Introduction and Aims: Gum chewing has been a part of adjunctive medical
treatment of cancer-related xerostomia. Non-adherence to fluid restriction
in hemodialysis (HD) patients caused by unrestricted thirst and xerostomia
leads to excessive interdialytic weight gain (IWG). The effectiveness of
gum chewing in reducing thirst in HD patients has been evaluated so far
in only one study with a short 2-week intervention period. The aim of the
present study was to assess an effect of the 3-month regular use of sugar-free
chewing gum on xerostomia, thirst and hydration status in HD patients
Methods: In a prospective pre-post 3+1 month study 38 chronic HD
patients (14F, 17M; mean age 59±10 years, time on dialysis 48±45
months) with mean mid-week IWG >1 kg, persistent xerostomia and/or
thirst were included. Seven patients did not complete the study including
3 due to suspected side-effects of gum chewing (diarrhea or paradoxically
increased thirst). After a 2-week run-in period the subjects received a
specified number of packs of low-tack, sugar-free chewing gum and
specially-designed dairies. Basic biochemistry and multifrequency electric
bioimpedance were performed at baseline and after each of the 3 months of
intervention period. Xerostomia and thirst questionnaires were filled by the
patients at baseline, at the end of the study, and 4 weeks after the end of the
intervention. Body weight (for IWG assessment) and blood pressure were
measured at start of each dialysis for the whole duration of the study.
Results: The mean number of chewing gum pastilles used during the first
and the third month of the study was 137±56 and 139±59, respectively
(ns). The intensity of xerostomia and thirst did not change during the study.
Total body water content assessed with bioimpedance did not decrease
(41.9±8.9 baseline vs 42.7±9.1 kg at the end of the study). No change of
extracellular mass (31.9±6.4 vs 32.6±6.6 kg), extracellular water (18.0±5.2
v 18.3±5.0 kg) and phase angle (4.6±0.8 vs 4.6±0.8) was observed. Mean
IWG between two mid-week HD sessions also did not change (2.3±0.8
kg before vs 2.3±0.9 kg at the end of the study). No significant changes
of thirst, xerostomia or IWG was noticed 4 weeks after the end of the
intervention period.
Conclusions: Chronic gum chewing is well tolerated by most HD patients
but do not alleviate xerostomia or excessive thirst and do not reduce
interdialytic weight gain.

Sa592 RESTLESS LEGS SYNDROME IN CHRONIC
HEMODIALYSED PATIENTS: PRELIMINARY DATA

Giulio Romano 1, Michele Messa 1, Giovanni Merlino 2, Gaetano Ferrara 1,
Roberto Mioni 1, Sabina Leonardi 1, Cleo Fregonese 1, Alessandra Marega 1,
Ivana Iskra 1, Simone Lorenzut 2, Gianluigi Gigli 2, Domenico Montanaro 1.
1Nephrology, S.M. Misericordia University Hospital, Udine, Italy;
2Neurology, S.M. Misericordia University Hospital, Udine, Italy

Introduction and Aims: Restless legs syndrome (RLS) is an intrinsic sleep
disorder described by the patients as an urge to move their legs when at rest,
whether associated with unpleasant sensations or not. It can be distinguished
in idiopathic (primary) and symptomatic (secondary) forms. Prevalence of
primary forms in general population is about 5%. In the last years dialytic
or uremic phase of Chronic Renal Failure (CRF) has been associated with
RLS occurrence.
The goal of our study was to evaluate the degree of association between
RLS and dialytic stages of chronic kidney disease and to detect the possible
risk factors involved in the onset of the sleep disorders in this specific subset
of patients.
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Methods: We have evaluated 56 chronic hemodialysed patients (CHP). The
considered parameters were: creatinine, blood urea nitrogen, serum albu-
min, hemochrome, iron balance, sodium, potassium, chlorine, magnesium,
calcium, phosphorus, parathormone, B-12 vitamin and folates, CRP, and
ESR. Further information on sociodemographic characteristics and habits
(i.e. BMI, daily alcohol and coffee consumption, current or former use of
tobacco), kidney disease (age onset, cause and severity of kidney disease),
medical history and use of medications, filter membrane material, dia-
lytic vintage, morning or afternoon shift, and dialytic efficiency (evaluated
through kt/v ratio) were recorded.
Diagnosis and severity of RLS were evaluated by means of international
validated criteria (International Restless Legs Syndrome Study Group). We
have considered as affected those patients whose symptom frequency was ≥
2 times/week. The chi-square test for the nominal variables and the Student
t-test for the continuous ones were performed to study the possible risk
factors involved in the onset of RLS in CHP.
Results: 12 patients (21.4%) were affected by RLS. The disorder was bilat-
eral, predominantly involving foot and leg, mainly described as restlessness.
These patients had a higher latency of sleep onset (51,25±22,57 min vs
12,05±9,66; p<0,001) and a lower total sleep time (270±44,31 min vs
408,18±73,08 min; p<0,001) with respect to those unaffected. The female
sex appeared as the only related risk factor (50% vs 22,75; p=0,048). The
characteristics of RLS in our population are those of the secondary form.
Conclusions: The results of our study confirm the enhanced (with respect
to general population) prevalence of secondary RLS in CHP. Female sex, in
our population, appears to be the main risk factor. Since poor sleep might
contribute to cardiovascular risk of CHP (by means of inflammation and
hypertension), it is very important for the nephrologists to recognize and
treat this disorder.

Sa593 EFFICACY AND SAFETY OF A WATER BINDING
HYDROGEL FOR HEMODIALYSIS PATIENTS.
PRELIMINARY DATA

Antonio De Pascalis 1, Erasmo Buongiorno 1 , Alessandro Sannino 2.
1Nephrology, Dialysis, Transplantation, “V. Fazzi” Hospital, Lecce, Italy;
2Bioengeneering Department, University of Salento, Lecce, Italy

Introduction and Aims: The rapid intradialytic ultrafiltration still remains
a major factor contributing to the development of symptomatic hypotension,
especially in those patients who routinely acquire a high interdialytic weight
gain. The need to reduce the weight increase has stimulated the idea of using
an agent potentially capable to bind water introduced with diet. To this aim
we have created a cellulosic hydrogel, crosslinked with carbodiimide soluble
in water, inspired by what has already been studied for weight loss diets.
Methods: This hydrogel was formulated in gastro-resistent tablets (0.5
grams each) in order to be introduced orally, bind intestinal water and be
excreted in the feces. We first evaluated its absorption capacity in distilled
water (1 gram of hydrogel binds about 1000 ml of free water in vitro
and 100 ml in vivo) and its biocompatibility, both in vitro and in vivo, in
previous studies.
Results: We then tested the hydrogel for 4 weeks in 20 hemodialysis patients
suffering from recurrent intradialyitic hypotension (PA <100/60 mmHg),
resulting in a lower weight increase than their usual average of the last
month (-1.1±0.3 kg) and a reduction in the number of hypotensive episodes
per dialysis session (-35%). In 2 patients the treatment was discontinued
after one week because of stipsis, no other reported side effects.
Conclusions: In conclusion, the hydrogel tested appears effective to bind
water and then reduce the interdialytic weight gain; further studies in a larger
number of patients need to statistically prove its efficacy and tolerability.

Sa594 LONG TERM EFFECT OF VITAMIN E-COATED DIALYSIS
MEMBRANES ON OXIDATIVE STRESS AND
INFLAMMATION IN HEMODIALYSIS PATIENTS

Afroditi Avdelidou 1 , Pavlos Malindretos 2, Vasiliki Roma 1,
Kali Makedou 2, Areti Makedou 2, Dimitrios Grekas 2. 1Renal Unit,
Grevena General Hospital, Greece; 2AHEPA University Hospital,
Thessaloniki, Greece

Introduction and Aims: Oxidative stress and inflammation are enhanced in

end-stage renal disease (ESRD) patients. These derangements are attributed
to disorders due to Chronic Kidney Disease only partially. Hemodialysis
process increases oxidative stress and inflammation in ESRD patients as
well. Vitamin E plays a critical role as a non-enzymatic anti-oxidant defence
mechanism. The present study aimed to investigate the long term effect
of vitamin E-coated membranes compared to commonly used regenerated
cellulose dialyzers on oxidative stress and inflammatory biomarkers.
Methods: 28 stabilized ESRD (62.71±15.05 years; 17 male and 11 female)
patients on maintenance hemodialysis therapy for a mean period 41.5±29.3
months were included in our study. All patients were treated for a period
of four weeks using regenerated cellulose hollow fiber dialyzers coated
with vitamin E. After that period 12 of the patients continued undergoing
hemodialysis using vitamin E coated membranes, while the rest 16 were
shifted to simple cellulose membranes. The studying period lasted out six
months, starting from the first hemodialysis session using vitamin E-coated
membranes. Serum homocysteine (Hcy), high sensitivity C-reactive protein
(hsCRP), interleukin-6 (IL-6), oxidized LDL (oxLDL) and vitamin E were
determined as biomarkers of inflammation and oxidative stress. All study
variables were assessed at the beginning of the study, after the period of
four weeks using vitamin E-coated membranes in all patients and at the end
of the period of six months using simple cellulose and vitamin E-coated
membranes in 16 and 12 patients respectively.
Results: Serum Hcy levels were significantly reduced after four weeks
of vitamin E-coated filters (from 30.72±14.03 to 19.84±10.34μmol/L,
p<0.001),as well as hsCRP (from 1.96±1.28 to 1.6±1.16 mg/dl, p<0.05)
and oxLDL (from 34.90±1.63 to 24.56±3.42 mU/L, p<0.001), while IL-6
levels were slightly, but not significantly, reduced and vitamin E levels were
increased (from 18.47±3.15 to 22.32±2.61 μmol/L, p<0.05) during the
same period. The subgroup of patients undergoing hemodialysis with vitamin
E-coated filters for six months had significantly lower Hcy levels compared
with the group of patients shifted to conventional membranes (13.59±4.34
vs. 26.29±12.29 μmol/L, p<0.05), as well as hsCRP (0.47±0.12 vs.
3.80±1.68 mg/dl, p<0.01), IL-6 (7.89±2.93 vs. 21.18±8.54 pg/ml, p<0.01)
and oxLDL levels (20.37±2.98 vs. 30.47±3.22 mU/L, p<0.001).
Conclusions: The long term use of vitamin E-coated dialysis membranes
exerts a favorable effect on oxidative stress and inflammatory parameters in
ESRD patients undergoing hemodialysis. The role of vitamin E in reducing
oxidative stress and inflammation has to be further investigated.

Sa595 EFFECTS OF VARDENAFIL AND SILDENAFIL ON SLEEP
QUALITY AND DEPRESSION IN IMPOTENT
HEMODIALYSIS PATIENTS: A PROSPECTIVE
CROSS-OVER STUDY

Yalcin Solak 1, Huseyin Atalay 1, Seyfullah Kan 2, Mehmet Kilinc 3,
Said Bodur 4, Suleyman Turk 1. 1Nephrology, Selcuk University, Meram
School of Medicine, Konya, Turkey; 2Internal Medicine, Selcuk University,
Meram School of Medicine, Turkey; 3Urology, Selcuk University, Meram
School of Medicine, Turkey; 4Public Health, Selcuk University, Meram
School of Medicine, Turkey

Introduction and Aims: Erectile dysfunction (ED) is prevalent in hemodial-
ysis patients. Likewise, both sleep disordered breathing and depression are
frequently seen in this population. ED is closely related to depression. The
relationship is bidirectional. Recent studies suggest an association between
sleep disorders and ED, too. It was shown that treatment of ED with both
sildenafil and vardenafil also improved concomitant depression. The aim of
this study was to compare effects of treatment of ED with sildenafil and
vardenafil on sleep quality and depression in hemodialysis patients.
Methods: 32 patients were included in the study. Sleep quality and de-
pression were evaluated via post-sleep inventory (PSI) and Beck depression
inventory (BDI), respectively. Patients were randomized into either sildenafil
or vardenafil treatment arms. After the first 4-week phase and a 2-week
washout period, crossover was performed and another 4-week treatment
period was conducted. PSI and BDI questionnaires were completed before
and after each phase. Mann-Whitney U test and Spearman correlation tests
were used to analyse data.
Results: Results of this study showed that both sildenafil and vardenafil im-
proved PSI and BDI scores when compared with pretreatment values. There
was no difference between sildenafil and vardenafil regarding improvements
in sleep quality and depression.
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Comparison BDI and PSI scores in entire study population before and after sildenafil
and vardenafil treatment, respectively

n Before After Before After
Sildenafil Sildenafil Vardenafil Vardenafil

BDI score 32 12,4±8,3 3,4±4,0† 7,1±6,9 3,9±5,2†

Bedtime 32 2,2±1,6 0,5±1,1† 1,9±1,3 0,2±0,7†

Quality of nocturnal sleep 32 2,1±1,3 0,5±0,9† 1,5±1,3 0,4±0,9†

Feelings at awakening 32 1,4±1,4 0,4±0,8† 1,0±1,1 0,5±0,8†

BDI: Beck Depression Inventory, PSI: Post Sleep Inventory, †p<0,05.

Conclusions: Treatment of ED either with sildenafil or vardenafil improved
sleep quality and depression in hemodialysis patients. There were no
significant difference between the drugs in terms of studied parameters.
Studies with more subjects and implementing objective sleep evaluation
methods are needed.

Sa596 TREATMENT OF HEPATITIS C INFECTION IN
HEMODIALYSIS PATIENTS WITH PEGYLATED
INTERFERON α 2a

Sandeep Kumar Mandal, Gaurav Sagar, Sanjiv Jasuja. Department of
Nephrology, Indraprastha Apollo Hospital, New Delhi, India

Introduction and Aims: Hepatitis C virus (HCV) infection is associated
with increased mortality in dialysis patients and reduced graft and patient
survival post transplant. Hence, treatment of Hepatitis C is an important
consideration in dialysis patients, particularly those planning renal trans-
plantation. This study was done to determine the efficacy and tolerability
of pegylated interferon α 2a in the treatment of hepatitis C infection in
hemodialysis patients.
Methods: 19 patients undergoing hemodialysis in our unit, diagnosed with
acute/chronic Hepatitis C infection were treated with pegylated interferon
α 2a (Peg-IFN α 2a). Patients who had evidence of decompensated liver
disease, uncontrolled psychiatric illness, ongoing alcohol abuse and severe
cytopenias (Hb<8 g/dl, TLC<2500/cmm, platalets<75000/cmm) were
excluded from the study. PEG-IFN was used in a dose of 135 μg/week
s.c. initially. Response to treatment was monitored by HCV RNA levels
by PCR. Complete blood counts were monitored weekly, liver enzymes
and other biochemical parameters monthly. Adverse clinical events were
noted. IFN dose adjustments were made wherever required, depending on
hematological and clinical parameters.
Results: Baseline characteristics of the patients were: mean age 39 years,
male/female ratio 3.75:1, mean duration of dialysis before diagnosis 9
months, elevated ALT level 15/19 (79%), genotype distribution 1;n=9,
2;n=1, 3;n=9. Mean duration of treatment was 21.2 weeks. 1 patient
expired during treatment. 13/18 (72%) patients cleared the virus by the
end of treatment. 2/9 (22%) patients had a relapse within 6 months. 6
month follow up data was not available for 4 patients who had responded
to treatment. Commonly noted adverse effects were flu-like symptoms
(36.8%) and cytopenias (worsening anemia – 78.9%, thrombocytopenia –
42%, leucopenia – 42%). Dose reduction and discontinuation of therapy
due to adverse effects were required in 8/19 (42%) and 1/19 (5.2%)
patients,respectively.
Conclusions: Peg-IFN α 2a has a satisfactory response in the treatment of
hepatitis C in hemodialysis patients. Adverse effects, particularly cytope-
nias are common, but are manageable with dose reduction or temporary
discontinuation of therapy.

Sa597 EFFECT OF STATIN TREATMENT ON Th1/Th2 RATIO AND
VACCINATION AGAINST HEPATITIS-B IN HEMODIALYSIS
PATIENTS

Mehmet Koc 1, Aysin Tulunay 2, Hakki Arikan 1, Bahtisen Guven 3,
Zekaver Odabasi 4, Emel Eksioglu-Demiralp 2 , Emel Akoglu 1. 1Division of
Nephrology, Marmara University Hospital, Istanbul, Turkey; 2Division of
Immunology, Marmara University Hospital, Istanbul, Turkey; 3Section of
Nephrology, Uskudar State Hospital, Istanbul, Turkey; 4Division of
Infectious Diseases, Marmara University Hospital, Istanbul, Turkey

Introduction and Aims: Th1 cells are increaed in hemodialysis (HD)
patients compared to Th2 cells. IFN-γ, secreted by Th1 cells, inhibits IL-4

secretion from Th2 cells thereby suppressing Th2 response. Suppressed Th2
response is thougt to be one of the factors for poor response to vaccination
against hepatitis-B virus (HBV) in HD patients. Statin treatment reverses
Th1/Th2 ratio. In this study, we investigated the role of statin treatment on
immune functions and response to hepatitis B virus (HBV) vaccination in
hyperlipidemic HD patients.
Methods: Hyperlipidemic (LDL-Kol 100- 130 mg/dl) chronic HD patients
who had no history of vaccination against HBV and no antibody against
hepatitis B surface antigen were included. They were either prescribed 80
mg/day atorvastatin (n=25, statin group) or served as control (n=25, control
group). All of the patients were vaccinated against HBV at 0, 1 and 2
months. Percentage of Th1 and Th2 cells, IL-2, IL-4, IL-6, IL-10, IL-12,
TNF-levels in serum and lymphocyte culture supernatants, HLA-DR and
CD86 expressions on CD14+ monocytes in whole blood were determined
at baseline and at 3 months. CD25, CD28 and CD154 expressions were
determined on both CD4+ and CD8+ T lymphocytes and CD40 expression
was determined on CD14+ monocytes and CD19+ B lymphocytes at baseline
and at 3 months. Antibody titers against hepatitis B surface antigen were
determined at 3 and 6 months of the study.
Results: The percentage of Th1, Th2 cells and Th1/Th2 ratio did not change
in both groups. Similarly, serum and supernatant levels of IL-2, IL-4, IL-6,
IL-10, IL-12, TNF-α and percentage of HLA-DR and CD86 expressing
CD14+ cells and CD25 expressing CD4+ cells did not change in both groups
after vaccination. The percentage of CD4+ cells expressing CD28 increased
significantly but similarly in both control (31.6±10.2% vs 33.7±9.9%,
p<0.05) and statin groups (30.8±9.4% vs 32.4±10.6%, p<0.0001). The
percentage of CD14+ cells expressing CD40 decreased significantly in the
statin group (65±12% vs 58±19%, p<0.05). MFI of CD86 on CD14+ cells
(799±329 vs 887±528, p<0.001), MFI of CD25 on CD4+ cells (1074±954
vs 1155±501, p<0.05), MFI of CD28 on CD4+ cells (273±144 vs 348±131
p<0.05) and MFI of CD40 on CD19+ cells (799±300 vs 990±308, p=0.05)
increased significantly in the statin group after vaccination. The percentage
of CD154 expressing CD4+ cells decreased without significance in both
control and statin groups.
Antibody titers against hepatis B surface antigen increased at 3 months
(489±1592 vs 235±699 mIU/ml, in control and statin groups, respectively)
and at 6 months (585±552 vs 435±537 mIU/ml, in control and statin
groups, respectively) increased significantly but similarly.
Conclusions: Our results suggest that statin treatment in HD patients does
not stimulate immune system and does not improve antibody response to
HBV vaccination.
Disclosure: This work was supported by The Scientific & Technological
Research Council of Turkey, grant number 104S270 to M.K.

Sa598 DEPRESSION AND SLEEP DISORDERS AMONG 400
PATIENTS ON CHRONIC HEMODIALYSIS

Sônia Holanda Araújo, Veralice de Bruin, Elizabeth Daher, Geraldo Silva,
Junior, Gilson Holanda Almeida, Pedro de Bruin. Department of Internal
Medicine, School of Medicine, Federal University of Ceara, Fortaleza,
Ceara, Brazil

Introduction and Aims: Despite several reported associations with in-
creased mortality and hospitalization, guidelines for the evaluation of
depression in hemodialysis patients remain controversial. Presently, we
aimed to identify clinical risk factors for depression and sleep disturbances
in a large group of chronic hemodialysis patients.
Methods: This was an observational cross-sectional study. Depression was
evaluated by the Beck Depression Inventory (BDI≥15); excessive daytime
sleepiness by the Epworth Sleepiness Scale (ESS>10); poor quality sleep
by the Pittsburgh Sleep Quality Index (PSQI>5); high risk of obstructive
sleep apnea (OSA) by the Berlin questionnaire and co-morbidity severity
by the Charlson Comorbidity Index (CCI).
Results: Among 400 patients (59% male), depression was present in 96
(24%), and it was associated with female gender (p=0.001), reduced working
hours (p=0.001), diabetes (p=0.001), heart failure (p=0.009) and low
albumin (p=0.002). Poor quality sleep (N=227, 57%), was associated with
advanced age (p=0.001), low albumin (p=0.03), low transferrin saturation
(p=0.003), higher CCI score (p=0.01) and depression (p<0.005). High
risk of OSA (N=120, 30%) was associated with hypertension (p<0.001),
overweight/obesity (p=0.001), advanced age (p=0.003), depression (p=0.01),
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dialysis duration (p=0.02) and excessive daytime sleepiness (p=0.03).
Excessive daytime sleepiness (N=107, 27%) was associated with anemia
(Hb<11g/dL, p=0.02), stroke (p=0.04) and high risk of OSA.
Conclusions: Diabetes, female gender, elderly, low albumin, poor quality
sleep, higher CCI score, depressive symptoms, reduced school years and
absence of labor activity may add warning signs for the diagnosis and
therapy of mood symptoms in these patients. Despite knowledge of the real
role of depression and sleep disorders as an additional risk factor for burden
of morbidity and mortality in the dialysis not be yet completely understood,
seem be cautious clinicians caring for dialysis patients not overlook the
importance of depressive symptoms and sleep disorders.
Financial Support: CNPq.
Disclosure: This research was supported by the Brazilian Research Council
(CNPq).

Sa599 LOWER LEVELS OF SERUM EICOSAPENTAENOIC ACID
IN HEMODIALYSIS PATIENTS UNDER 60 YEARS OF AGE

Masato Nishimura 1, Toshiko Tokoro 2, Masaya Nishida 3,
Tetsuya Hashimoto 3, Hiroyuki Kobayashi 3, Satoru Yamazaki 3, Ryo Imai 4,
Koji Okino 5, Noriyuki Iwamoto 3, Toshihiko Ono 3. 1Cardiovascular
Division, Toujinkai Hospital, Kyoto, Japan; 2Division of Nephrology,
Toujinkai Hospital, Kyoto, Japan; 3Division of Urology, Toujinkai Hospital,
Kyoto, Japan; 4Division of Orthopedics, Toujinkai Hospital, Kyoto, Japan;
5Division of Surgery, Toujinkai Hospital, Kyoto, Japan

Introduction and Aims: Supplementation of eicosapentaenoic acid (EPA)
is effective for preventing major coronary events in patients with hyperlipi-
demia. The ratios of serum EPA concentrations to serum arachidonic acid
(AA) concentrations is expected to be a new biomarker for indicating future
cardiovascular events in general population.
Methods: We measured serum concentrations of EPA and AA by gas
chromatography in 386 hemodialysis patients (254 men and 132 women;
mean age, 65±12 years; mean dialysis duration, 9.4±8.6 years), and
investigated the characteristic profiles of serum EPA or the ratios of serum
EPA to AA among this population.
Results: The mean serum EPA concentrations and the mean ratios of EPA
to AA in all subjects were 52.8±36.6 μg/ml and 0.43±0.33, respectively.
Since age was correlated with serum EPA levels (r = 0.145, p = 0.004) or
the ratios of EPA to AA (r = 0.148, p = 0.004), patients were divided into
three subgroups depending on their ages: subgroup 1, < 60 years of age, n
= 116; subgroup 2, 60-69 years of age, n = 135; subgroup 3, ≥ 70 years of
age, n = 135. The mean serum EPA concentrations were lower in subgroup
1 (42.9±34.2 μg/ml) than in subgroup 2 (59.3±39.3 μg/ml, p = 002) or
subgroup 3 (54.8±34.4 μg/ml, p = 033). The mean ratios of EPA to AA
were lower in subgroup 1 (0.33±0.31) than in subgroup 2 (0.48±0.35, p =
0.001) or subgroup 3 (0.45±0.30, p = 009).

Conclusions: Circulating EPA levels and the ratios of serum EPA to AA
were significantly reduced in hemodialysis patients under 60 years of age.
This may be one of the characteristics of the lipid profiles in hemodialysis
patients. We need to pay attention to the lower ratios of EPA to AA among
relatively younger hemodialysis patients to protect them from cardiovascular
events.

Sa600 ACETATE-FREE CITRATE DIALYSATE IMPROVES THE
RESTING METABOLIC RATE IN ESRD PATIENTS

Kazuhiko Shibata 1, Tamio Iwamoto 2, Tomoyuki Murakami 2, Syuji Ono 2,
Tomoko Kaneda 2, Rieko Shibata 2, Tadashi Kuji 3, Hidehisa Satuta 4,
Masahiro Nishihara 4, Gen Yasuda 5, Yoshiyuki Toya 5, Satoshi Umemura 5.
1Yokohama Minami Clinic, Japan; 2Saiseikai Yokohamashi Nanbu
Hospital; 3Yokodai Central Clinic; 4Toshin Clinic; 5Yokohama City
University Hospital

Introduction and Aims: A newly available dialysate, Carbostarâ includes
a citric acid instead of acetate, featuring the first acetate-free preparation in
Japan. Clinical studies, so far, revealed that this dialysate eases the sensation
of general fatigue but the reason for this effect has not been explained.
Meanwhile, the use of an indirect calorimetry, which permits determination
of the resting energy expenditure, has become popular and its reliability has
been substantiated in literature. The current study was conducted to find the
effects of acetate-free dialysate on the resting energy expenditure.
Methods: Among 225 hemodialysis patients, who consented to participate in
the study, 110 continued to undergo hemodialysis with the acetate-containing
dialysate (the acetic acid group) and the resting 115 patients switched from
acetate-containing dialysate to the citrate-containing dialysate (the citric
acid group). The general sense of fatigue experienced during hemodialysis
and daily activities were comparatively evaluated using a visual analog
scale (VAS) consisting of a 100-mm line in which 0 means ’no fatigue’,
and 100 means ’the worst possible fatigue’. In 134 patients, an inter-group
comparison was made on the changes in the lactic acid concentration during
hemodialysis. Furthermore, the resting energy expenditure was determined
in the 55 subjects in the citric acid group by using the indirect calorimetry
twice in the period of using acetic acid dialysate and after switching to the
citric acid dialysate.
Results: The value for the subjective symptoms (sensation of fatigue related
to daily activities) expressed by VAS, was significantly reduced in the citric
acid group (from 32.0±23.9 to 26.9 ±23.4, p<0.05), while no significant
changes were noted in the acetic acid group (from 35.2±25.1 to 35.4±23.2)
Similarly, the fatigue sensation following hemodialysis was significantly
reduced in the citric acid group (from 39.9±28.1 to 34.6±26.5, p<0.05). In
the acetic acid group, on the other hand, no significant changes were noted
(from 45.9±28.1 to 44.7±26.2). Lactic acid content was reduced by 0.3 2.6
mg/dl through hemodialysis in the citric acid group, while it increased by
1.5±2.6 mg/dl in the acetic acid group. A significant difference was noted
between these two groups (p<0.05). The resting energy expenditure rose
from 1,106±317 kcal/day during the dialysis using acetic acid to 1,149 337
kcal/day after the introduction of Carboster, showing a significant increase
(p<0.05).
Conclusions: The reason for improvement in the subjective symptoms of
fatigue may be attributed to better energy production in the metabolic
pathway following the citric acid cycle. Phenomena such as reductions in
the lactic acid level and increases in the resting energy expenditure do not
conflict with this hypothesis. Further studies are needed for the usefulness
of the citric acid that is contained in dialysates.

Sa601 FGF23 LEVELS IN CKD AND RENAL TRANSPLANTATION

Sandro Mazzaferro 1, Marzia Pasquali 1, Franco Citterio 2 ,
Antonio Gargiulo 2, Carmina Conte 1, Giusy Mandanici 1, Maria
Luisa Muci 1, Giuliana Pirrò 1, Silverio Rotondi 1 , Lida Tartaglione 1,
Francesco Pugliese 1. 1Dep. Clinical Science, Sapienza University, Rome,
Italy; 2Transplant Center, “Sacro Cuore” University, Rome, Italy

Introduction and Aims: Secondary hyperparathyroidism (SH) is typically
worsening along with progression of CKD, while it is generally improving
following renal transplantation (Tx). Accordingly we hypothesized that
mineral metabolism parameters should somehow reflect these two different
conditions, respectively of growing and tapering SH. We sought, in partic-
ular, for differences in serum FGF23 to explain the expected differences in
serum P (lower in Tx) and 1,25D levels (higher in Tx).
Methods: We assayed biochemical markers of SH (Ca, P, P Excretion
Fraction, PTH, 25D, 1,25D, FGF23, BALP) in two groups respectively of
CKD (30 pts, 59±12 y; eGFR 60±23 ml/min) and Tx (30 pts, 56±9 y;
eGFR 60±22 ml/min) both with stage 2-4 renal insufficiency and who were
comparable for age and renal function.
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Results: As shown in the table, the two populations had different serum
Ca (lower in CKD) and P (increased in CRF), in front of comparable PTH
and BALP values. Based on 25D levels, vitamin D status was not different,
but 1,25D levels were definitely higher in Tx. As a surprise FGF23 were
not different (even though lower in Tx). Interestingly 1,25D levels were
positively correlated with FGF23 in CKD (r=.359, p<.05) but not in Tx
(r=.202, p=ns).

Table 1

CKD Tx p<

n 30 30
Age, years 59±12 56±9 n.s.
eGFR, ml/min 60±23 60±22 n.s.
Ca, mg/dl 9,5±0,5 9,9±1,0 0.05
P, mg/dl 3,5±0,6 3,0±0,6 0.002
PTH, pg/ml 56±29 63±45 n.s.
BALP, U/l 21±10 17±10 n.s.
25 D, ng/ml 25±11 25±11 n.s.
1,25 D, pg/ml 22±11 41±15 0.0001
FGF23, pg/ml 71±50 54±31 n.s.
P EF, % 0.20±0.11 0.26±0.14 n.s.

Conclusions: Our data suggest that, with a similar substrate availabil-
ity, 1alpha-hydroxylase is more efficiently regulated in Tx as compared
to CRF. FGF23, although certainly involved, does not seem to represent
the key factor, thus suggesting that further potentially regulatory mecha-
nisms are at play (e.g. renal klotho synthesis, circulating PTH fragments,
immunosuppressive drugs etc).

Sa602 HBA1C IS RELATED WITH UREMIC PRURITUS IN
DIABETIC AND NON-DIABETIC HEMODIALYSIS PATIENTS

Baris Afsar, Rengin Elsurer. Department of Nephrology, Zonguldak Ataturk
State Hospital, Zonguldak, Turkey

Introduction and Aims: Uremic pruritus (UP) remains a frequent problem
in hemodialysis (HD) patients and is related to mortality. The mechanism
underlying pruritus is poorly understood. Poor glycemic control, as evaluated
by hemoglobin A1c (HbA1c), is also associated with morbidity and mortality
in HD patients. In the current study, we investigated the relationship between
UP and HbA1c in HD patients.
Methods: All patients were receiving 4-hour HD 3 times weekly with
standard bicarbonate dialysis. Dialysis adequacy was assessed by spKt/V.
Sociodemographic, clinical and laboratory variables were recorded. Sever-
ity of depressive symptoms and health related quality of life (HRQoL)
were assessed by Beck Depression Inventory and Short Form-36 (SF-36),
respectively. Severity of UP was evaluated by visual analogue scale (VAS).
The scale consisted of a 10 cm horizontal line marked from 0 (denoting no
itch) to 10 (denoting worst possible imaginable itch).
Results: Totally, 75 patients (male/female; 41/34, diabetic/non-diabetic;
29/46, aged; 51.9±13.5 years) were included. The median VAS pruritus
score was higher in diabetic patients compared to non-diabetic patients (4 vs
3.0, P: 0.015). To determine the independent factors which were related with
VAS pruritus score (as a dependent variable), linear regression analysis was
carried out in diabetic, non-diabetic and whole patient group. As independent
factors; gender, HD duration, spKt/V, hemoglobin, calciumxphosphorus
product, parathyroid hormone, C-reactive protein, HbA1c, Beck Depression
Score, and physical and mental component summary scores of SF-36 were
included.
In diabetics, VAS pruritus score was independently related with calciumx-
phosphorus product (beta: +0.637, P <0.0001), parathyroid hormone (beta:
+0.343, P: 0.017), HbA1c (beta: +0.310, P: 0.027) and Beck Depression
Score (beta: +0.474, P: 0.002). In non-diabetics, VAS pruritus score was
independently related with calciumxphosphorus product (beta: +0.486, P:
0.004), parathyroid hormone (beta: +0.302, P: 0.041) and HbA1c (beta:
+0.341, P: 0.033). in the whole patient group, VAS pruritus score was
independently related with calciumxphosphorus product (beta: +0.372, P:
0.001), parathyroid hormone (beta: +0.241, P: 0.008), HbA1c (beta: +0.227,
P: 0.031) and Beck Depression Score (beta: +0.298, P: 0.003).
Conclusions: In conclusion, in both diabetic and non-diabetic patients,
HbA1c is closely related with pruritus in HD patients.

Sa603 EFFECTS OF DIALYSATE GLUCOSE ON BLOOD
PRESSURE IN CHRONIC HEMODIALYSIS PATIENTS

Jochen G. Raimann 1,2, Anja Kruse 1,2, Viktoriya Kuntsevich 2,
Stephan Thijssen 1,2, Jose A. Diaz-Buxo 3, Nathan W. Levin 1,
Peter Kotanko 1,2 . 1Research, Renal Research Institute, NYC, NY, USA;
2Nephrology, Beth Israel Medical Center, NYC, NY, USA; 3Fresenius
Medical Care NA, USA

Introduction and Aims: There is no consensus about the optimal dialysate
dextrose concentration for chronic hemodialysis (HD) patients; therefore,
dialysate dextrose levels of 0, 100 (D100) and 200 (D200) mg/dL are in
use. Advocates of D200 over D100 claim improved hemodynamic stability.
The aim of this study was to investigate intradialytic blood pressure with
D200 and D100.
Methods: We enrolled diabetic and non-diabetic chronic hemodialysis
(HD) patients in this multi-center randomized, prospective trial. Total study
period was 6 weeks. Patients were randomized to D100 or D200 over three
weeks and thereafter crossed over to the respective dialysate. Systolic blood
pressure (SBP) was determined at baseline and at intervals of 15 minutes
until the end of HD. SBP was compared between D100 and D200 by paired
T-Test.
Results: Twenty-nine patients (14 with diabetes mellitus, age 54±13
years, BMI 29±7 kg/m2) were enrolled. Ultrafiltration rates (UFR) did not
differ significantly between D100 (UFR 810±227 mL/hr) and D200 (UFR
758±319 mL/hr. SBP declined during HD in patients with and without
diabetes mellitus. Intradialytic SBP did not differ between D100 and D200
(Table, Figure).

Table: Systolic blood pressure at the beginning and end of dialysis using dialysate
glucose concentration of 100 and 200 mg/dL

Systolic blood pressure [mm Hg]

Diabetic subjects Non-diabetic subjects

D100 - beginning 143.7±25.7 136.8±23.8
D200 - beginning 145.83±19.8 140.0±24.6
Difference (95% CI) -2.1 (-10.3 to 6.1) 2.7 (-3.8 to 9.2)
D100 - end 126.0±21.5 133.9±22.3
D200 - end 128.6±28 124.8±18.9
Difference (95% CI) 2.7 (-6.2 to 11.5) -9.1 (-18.2 to -0.04)

Conclusions: This study indicates that D200 exerts no hemodynamic
benefits over D100. This finding is independent of diabetic status.

Sa604 ANTI-HEPARIN-PF4 COMPLEX ANTIBODIES INCREASE
ARTERIO-VENOUS FISTULA THROMBOSIS IN
HEMODIALYSIS PATIENTS

Chien-An Chen 1, Yueh-Feng Tsai 1, Pei-Chuan Tu 1, Chieh Kuo 2,
Jyh-Chang Hwang 3, Kao-Chang Lin 4, Jer-Ming Chang 5, Jinn-Yuh Guh 5,
Hung-Chun Chen 5. 1Nephrology, Sinlau Hospital, Tainan, Taiwan;
2Cardiology, Sinlau Hospital, Tainan, Taiwan; 3Nephrology, Chi-Mei
Medical Center, Tainan, Taiwan; 4Neurology, Chi-Mei Medical Center,
Tainan, Taiwan; 5Nephrology, Kaohsiung Medical University, Kaohsiung,
Taiwan

Introduction and Aims: Anti-heparin-platelet factor 4 (PF4) complex
antibodies (HIT antibodies) is found to cause a clinical syndrome-
thrombocytopenia and thrombosis: heparin-induced thrombocytopenia
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(HIT). Unfractionated or low-molecular weight heparins are commonly
used in the renal units to prevent clotting in the extra-corporeal circuit for
hemodialysis patients. There is still controversy as to whether the presence
of HIT antibodies in hemodialysis patients augments peripheral arterial
atherosclerosis and access fistula thrombosis. The aim of this study was to
evaluate the relationship of HIT antibodies with access fistula thrombosis
and peripheral artery disease (PAD).
Methods: We enrolled 111 patients with ESRD undergoing hemodialysis.
The ankle-brachial index (ABI) measurement was performed for evaluating
PAD. The patients that had ABI of less 0.9 was defined to have PAD and
included to PAD group. ELISA was used for determination of HIT anti-
bodies. Correlation factors include PAD, native arterio-venous fistula (AVF)
thrombosis, platelet count, and ischemic cardiopathy with percutaneous
transluminal coronary angioplasty (PTCA).
Results: Thirty-seven of 111 patients (33.3%) presented with anti-HIT
antibodies. Thirty-eight of 111 patients (34%) had PAD. Fourteen of these
patients (36.8%) and 23/73 of patients without PAD (31.5%) were HIT
antibodies-positive (P=N.S). Fifty-two of 111 patients (46.8%) had AVF
thrombosis. Twenty-three of these patients (44.2%) and 14/59 of patients
without AVF thrombosis (23.7%) were HIT antibodies-positive (P<0.05).
The Odds ratio (OR) of having AVF thrombosis was 2.55 (with 95%
CI: 1.14-5.71) for HIT antibodies-positive. Thirty-two of 111 patients
(28.8%) had thrombocytopenia (platelet count<140×103/ul). Eleven of
these patients (34.3%) and 26/79 patients without thrombocytopenia (32.9%)
were HIT antibodies-positive (P=N.S). Ten of 111 patients (9%) had
ischemic cardiopathy with PTCA. Two of these patients (20%) and 35/101
patients without ischemic cardiopathy with PTCA (34.6%) were HIT
antibodies-positive (P=N.S).
Conclusions: In this study, we found that the incidence of HIT antibodies
is higher within hemodialysis patients. HIT antibodies may contribute to
increase AVF thrombosis. The hemodialysis patients that suffer from AVF
thrombosis might be highly suspected to have HIT antibodies.

Sa605 DIALYSATE CALCIUM CONCENTRATION AND
INTRADIALYTIC BLOOD PRESSURE: DOES HIGHER
CONCENTRATIONS PROTECT AGAINST DIASTOLIC
HYPOTENSION?

Rengin Elsurer, Baris Afsar. Department of Nephrology, Zonguldak Ataturk
State Hospital, Zonguldak, Turkey

Introduction and Aims: Hypertension is a frequent problem in hemodialy-
sis (HD) patients. On the other hand, HD patients are prone to blood pressure
(BP) variations during HD session, mainly hypotension. We investigated the
relationship between dialysate calcium concentration and intradialytic BP
measurements in HD patients.
Methods: 107 HD patients (male/female; 58/49, aged; 53.3±15.3 years,
median HD vintage: 36.5 months) were included. Demographic and lab-
oratory parameters were recruited. The patients were prescribed the same
dialysate calcium concentrations for the last three months. Intradialytic
mean systolic and mean diastolic BP were calculated as the average of
hourly monitored measurements and mean arterial pressure was determined.
Results: Among 107 patients, 50 patients (46.7%) were prescribed a
dialysate calcium concentration of 1.25 mmol/L, 51 (47.7%) patients were
prescribed 1.5 mmol/L and 6 (5.6%) patients were prescribed 1.75 mmol/L.
Mean systolic, diastolic and mean arterial BPs were 134.5±21.2 mmHg,
78.6±8.8 mmHg and 97.2±11.9 mmHg, respectively. Dialysate calcium
concentration was positively correlated with diastolic (r: +0.254, P: 0.010)
and mean arterial BPs (r: +0.229, P: 0.020), but not with systolic BP (r:
+0.191, P: 0.053). Linear regression analyses were performed to analyze
possible factors (including age, gender, body mass index, HD vintage,
smoking, coronary artery disease, diabetes mellitus, Kt/V, hemoglobin, and
serum sodium, serum calcium and dialysate calcium concentrations) inde-
pendently related with systolic, diastolic and mean arterial BP as dependent
variables, respectively. In linear regression, systolic BP was independently
related with male gender (Beta: 0.208, P: 0.028) and coronary artery disease
(Beta: -0.311, P: 0.001), and diastolic BP was only independently related
with dialysate calcium concentration (Beta: 0.242, P: 0.015). Mean arterial
BP was independently related with male gender (Beta: 0.202, P: 0.035),
coronary artery disease (Beta: -0.219, P: 0.022) and dialysate calcium
concentration (Beta: 0.208, P: 0.029) in linear regression analysis.

Conclusions: In conclusion, higher dialysate calcium concentration is
associated with higher diastolic and mean arterial BPs, but not with systolic
BP. In order to minimize intradialytic diastolic hypotension, interventions,
such as calcium profiling during a HD session, remains to be questioned.

Sa606 DECREASED LEUKOCYTE GRANULARITY, INCREASED
GRANULAR EXOCYTOSIS AND TOLL-LIKE RECEPTOR
EXPRESSION AND FUNCTION IN HEMODIALYSIS
PATIENTS

Jong-Woo Yoon, Ja-ryong Koo, Young-Ki Lee, Jang-Won Seo, Ji-Eun Oh,
Hyung-Jik Kim, Jung-Woo Noh. Internal Medicine, Nephrology and
Hypertension, Kidney Research Institute, Hallym University, Chuncheon,
Gangwon-do, Korea

Introduction and Aims: ESRD is associated with an exaggerated inflam-
matory response, accelerated oxygen free-radical generation and impaired
immue function. Various endotoxins are commonly detected in the blood of
hemodialysis patients without any clinical evidence of infection. Activation
of circulating leukocyte is essential on all of these mechanisms. Process
of leukocyte activation include variety scenario such as antigen cognition,
activation of adhesion molecules, granular exocytosis and production of var-
ious cytokines. As noted, ESRD patients may associated with activation and
priming of circulating leukocyte, but exact cascade of these inflammatory
mechanisms are not fully understood.
Methods: To explore the effect of End Stage Renal Disease (ESRD) on
the various mechanisms of leukocyte activation, 21 ESRD patients and
age-matched controls were studied. Pre and post-dialysis peripheral blood
were obtained and analyzed for polymorphonuclear (PMN) cell granularity,
cell surface integrin expression (Mac-1, CD11b/CD18), Toll-like receptor
(TLR-2 and TLR-4) expression using flow cytometry. To evaluate function
of TLR, whole blood were incubated with RPMI medium and stimulated
with a TLR4 ligand, lipopolysaccharide (LPS) for 24 hours in CO2 incubator
to assess the production of pro-inflammatory (TNF-α, IL-1 and IL-6) and
anti-inflammatory (IL-10) cytokine by ELISA.
Results: Intra-cytoplasmic granularity of PMN cells were decreased in the
ESRD patients compared to controls (Mean side scattering value 687±53
vs 613±67) and it was linked to increased cell surface integrin expression
that is associated with granular exocytosis and cellular activation (Mean
fluorescence intensity, CD11b 23.39±2.35 vs 28.71±3.23, p=0.04, CD18
85.21±8.53 vs 112.12±7.98, p=0.03). TLR2 and TLR4 expression in periph-
eral blood monocytes and TLR4 expression in neutrophils were significantly
higher in the hemodialysis patients than control group. Stimulation with
LPS resulted in a significantly higher pro-inflammatory cytokine production
in the hemodialysis patients, IL-6 (3071±213 vs 3498±233 pg/mL) and
TNF-α(965±69 vs 1108±98 pg/mL). Anti-inflammatory cytokine, IL-10,
production was not different between both group.
Conclusions: This Results showed that hemodialysis patients revealed
decrease of nutrophil granularity and increase of cell membrane exocytosis
of granules checked by adhesion molecules expression. These mechanisms
are regarded as a part of previously known active inflammatory process
in hemodialysis patients. These inflammatory process were associated
with increased TLR2 and TLR4 expression and inflammatory cytokine
production in circulating leukocyte that is essential to antigen cognition and
propagation of inflammation.

Sa607 RELATIONSHIP BETWEEN CALCIUM – PHOSPHATE
DISORDERS AND SENSORY THRESHOLD IN PATIENTS
WITH END STAGE RENAL DISEASE

Miroslaw Jedras, Magdalena Sowa, Jerzy Przedlacki,
Joanna Matuszkiewicz-Rowinska. Department of Nephrology,
Dialysotherapy and Internal Medicine, Warsaw Medical University,
Warsaw, Poland

Introduction and Aims: Calcium-phosphate disorders (CPD) are acknowl-
edged risk factors of increased morbidity and mortality in patients with end
stage renal disease (ESRD). Also uremic neuropathy (UN) has a proven
impact on the well being and survival of dialyzed patients. The symp-
tomatology of UN is often subclinical, and peripheral sensory neuropathy
appears to be the most notable symptom.
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The aim of this study was to evaluate the relationship between CPD and
sensory threshold (ST) in patients with ESRD.
Material: 114 patients were included in the study (49 F, 65 M), mean
age was 60.46±14.01 years. 87 were treated with hemodialysis, 27 with
peritoneal dialysis.
Methods: ST was estimated with the PAINMATCHER (CEFAR) apparatus.
It produces a square electrical impulse with a modulated time of duration,
which gets steadily stronger with time. Patients were requested to squeeze
the apparatus between thumb and index and release it when they experienced
the slightest sensation. In a previous study we found a significantly higher
ST in patients with ESRD in comparison with the control group (6.14±2.83
v 3.82±1.13; p<0.01).
CPD was expressed as: serum concentrations of calcium (Ca), phosphate
(P), parathormone (PTH), and the extent of abdominal aortic calcification
(AAC). AAC was evaluated with the Discovery A densitometry apparatus
during morphometric examination of the vertebral column. Presence of
calcification in the anterior and posterior aortic walls on the level of L1-L4
vertebra was assessed, and recorded as the widely accepted AAC-8 score.
An AAC-8 score >2 indicates an increased risk of cardiovascular events.
Statistical analysis: the t-Student’s test and Pearson’s correlation coefficient
were employed.
Results: Mean ST was 5.90±2.46, mean Ca 2.18±0.35 [mmol/L], P
1.88±0.75 [mmol/L], PTH 340.23±360.93 [pg/mL], AAC-8 3.62±2.61.
There was no correlation between ST and the calcium-phosphate product
nor parathormone.
Patients were divided into groups: A (ST 2-5) and B (ST 6-12).
Group A patients happened to be significantly younger (55.23±14.85
v 64.84±11.68), and had higher pre-dialysis creatinine concentrations
(9.48±2.66 v 8.49±2.61 [mg/dL]), but did not differ in concentrations of
Ca, P, PTH nor in AAC-8 score.
Next the patients were divided into groups: I (AAC-8 0-2, n=31 pts) and
II (AAC-8 3-8, n=43 pts). Group I patients were younger (54.84±13.76 v
65.02±11.64), but did not differ in concentrations of Ca, P, PTH, nor in ST.
Conclusions: Both the sensory threshold and the extent of abdominal aortic
calcification were found to increase with age. No relationship was found
between ST and concentrations of: Ca, P, PTH, and the AAC-8 score.

Sa608 HEPATITIS C VIRUS CORE ANTIGEN IN VIROLOGICAL
MONITORING OF DIALYSIS PATIENTS

Gioacchino Li Cavoli 1, Carmela Zagarrigo 1, Angelo Tralongo 1,
Onofrio Schillaci 1, Ugo Rotolo 1 , Natalia Li Destri 2, Filippo Spadaro 2,
Concetta Scimeca 2, Rachele Monastero 2. 1Nephrology-Dialysis, Civic
Hospital, Palermo, Sicily, Italy; 2Microbiology-Virology, Civic Hospital,
Palermo, Sicily, Italy

Introduction and Aims: Despite the control of HCV transmission, hepatitis
C is still being observed among patients undergoing dialysis. HCV-positive
patients on long term dialysis have an increased mortality risk compared
with HCV-negative The diagnosis of HCV infection is currently based on
detection of anti-HCVAb but enzyime immunoassays cannot distinguish
between active or cleared infection and aminotransferase activities lack of
diagnostic usefulness. The direct detection of HCV depends on nucleic acid
amplification technology with several problems: frequent unavailability,
considerable skill, limited reproducibility and above all important costs.
From 2009 in Virology Unit of this Hospital has become available the HCV
core antigen enzyme immunoassay. To assess the efficacy of this assay,
we screened a cohort of hemodialysis and peritoneal dialysis patients in
Sicily-southern Italy.
Methods: We evaluated 89 patients on maintenence dialysis: 52 underwent
hemodialysis and 37 peritoneal dialysis. Anti-HCV antibody and HCV core
antigen were assayed by chemiluminescent microparticle immunoassay (Ar-
chitect Abbott); immunoblotting was performed by INNOLIA; HCVRNA
was detected by PCR real time (COBAS TaqMan Roche) and genotype by
Inno-LiPA 2.0.
Results: See Tables 1 and 2. We detected 65 HCVAb-negative patients: all
of these were HCVAg negative; 33 were evaluated for HCVRNA with a
negative result; 24 patients were HCVAb positive: 16 of these subjects were
HCVAg positive: all of these patients were HCVRNA positive; the others
8 HCVAb-positive subjects were HCVAg negative: immunoblotting was
positive in 7 subjects and indetermined in one patient; 5 of these subjects

Table 1. Demographic and clinical caracteristic of patients studied

Total number patients: 89 HCV Positive: 24 HCV Negative: 65
Gender M-F/Age 14-10/64.37 35-30/60.33
Hemodialysis/Peritoneal dialysis 17/7 35/30
HBsAg Positive/HIV Positive 2/1 1/2
HCVAg Positive 16 0
HCVRNA Positive 16 0
Genotype 1b/Genotype 2 15/1 –

Table 2. Results of 24 HCVAb-positive patients

HCVRNA Positive 16
HCVAg Positive 16
AST/ALT 22/22
T. Bilirubine/Albumine 0.55/2.9
Genotype 1 b/2 15/1
Hypertensive disease 11
Diabetes/Amiloidosis 6/1
Tubulointerstitial disease 1
Chronic Glomerulonephritis 4

were HCVRNA negative; from the others we hadn’t sufficient volume to
perform PCR. All HCVAb-positive patients didn’t show any abnormal result
about liver function.
Conclusions: We evaluated HCVAg in a cohort of 89 patients undergoing
dialysis in Sicily-southern Italy. In 54 of these patients analyzed by PCR
we haven’t detect any discrepance between HCVAg test and HCVRNA
test. Serological detection of HCVAg may be an alternative to PCR-
based technology, can improve virological monitoring of dialysis treatment
patients and integrate the diagnosis of acute C virus hepatitis. The minor
costs and its easeness make this assay useful for routine of long-term
dialysis treatment patients.

Sa609 SBR759 DRUG INTERACTION WITH CIPROFLOXACIN:
SEPARATING ADMINISTRATION BY 2 HOURS MAY AVOID
NEED FOR THERAPEUTIC SUBSTITUTION

Alan Slade 1, Sayaka Shimada 1, Mizuki Akahori 1, Stephan de la Motte 2,
Robert Schmouder 1. 1Novartis Institute for Biomedical Research, USA;
2Harrison Clinical Research, Germany

Introduction and Aims: SBR759 is a novel, calcium-free, polymeric,
iron (III)-based phosphate binder being developed for the treatment of
hyperphosphatemia in patients with chronic kidney disease. SBR759 is
an orally-dosed, powder that effectively binds phosphorus in the GI tract.
Ciprofloxacin is a fluoroquinolone antibiotic commonly prescribed to
patients on dialysis. As expected due to the known interaction between
fluoroquinolones and di- and tri-valent metal cations, an interaction between
SBR759 and ciprofloxacin was detected during in vitro testing. This Phase
I study was conducted in healthy volunteers to characterize the safety,
tolerability and pharmacokinetics (PK) of ciprofloxacin when administered
with SBR759.
Methods: An open-label, 3-period, single-dose, cross-over study design was
utilized. Volunteers were enrolled to receive each of three treatments with
a 7-day washout period in a randomized sequence: 250 mg ciprofloxacin
alone, ciprofloxacin in combination with 5 g SBR759 or ciprofloxacin 2
hours before SBR759; the same dose was used in all treatment arms. PK
samples were collected at 0, 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 6, 8, 12 and
24 hours post dose. SBR759 is not absorbed; therefore, only ciprofloxacin
concentrations could be measured. The 250 mg ciprofloxacin dose was
selected based on the expected clinical dose in a population of CKD patient
on dialysis. Similarly, the 5 g dose of SBR759 is the median high dose (15
g/day) anticipated in the clinic.
Results: A total of 36 volunteers were enrolled in the study. All doses were
well tolerated. There were no discontinuations due to adverse events (AEs)
or serious AEs. In total, 23/36 subjects reported 72 AEs during the study. The
most common being discolored stool (11/36), diarrhea (8/36) and flatulence
(8/36). The PK time-concentration curves for the three treatment arms are
shown in the figure. When SBR759 was administered with ciprofloxacin
(dashed line), there was a 68% decrease in PK parameters as defined by the
geometric mean ratios [90%CI] of Cmax and AUC0-inf (0.32 [0.27-0.37]
and 0.31 [0.29-0.34]), respectively). Alternately, when ciprofloxacin was
administered 2 hours prior to SBR759 (dotted line) there was no discernible
interaction (ratio: Cmax 1.04 [0.9-1.21] and AUC0-inf 0.96 [0.88-1.04]).
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Conclusions: Simultaneous administration of ciprofloxacin and SBR759
leads to a significant interaction. Separating administration of ciprofloxacin
by 2 hours prior to SBR759 allows adequate time for ciprofloxacin
absorption and therefore no interaction between the two compounds was
measured in healthy volunteers. These data suggest that with care and
counseling, clinicians can use ciprofloxacin in patients receiving SBR759, a
promising new candidate for the treatment of hyperphosphatemia.
Disclosure: I am an employee of Novartis Institute for Biomedical Research
and this study was conducted as part of the SBR759 development program.
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Sa610 RENAL PKC EPSILON DEFICIENCY ATTENUATES
ISCHEMIA REPERFUSION INJURY VIA IMPAIRED
NEUTROPHIL INFILTRATION AND TNF ALPHA
DEPENDENT APOPTOSIS INHIBITION

Song Rong 1, Christian Clajus 1, Joon-Keun Park 1, Torsten Kirsch 1,
Nelli Shushakova 2, Xia Lu 3, Michael Leitges 4, Hermann Haller 1,
Faikah Güler 1. 1Nephrology, Medical School Hannover, Germany; 2Phenos
GmbH, Hannover, Germany; 3The Transplantation Center of the Affiliated
Hospital, Zunyi Medical College, Zunyi, China; 4The Biotechnology Centre
of Oslo, University of Oslo, Norway

Introduction and Aims: Prolonged cold ischemia time is a major deter-
minant of acute rejection and renal allograft survival. In this study we
investigated the effect of PKC epsilon deficiency on ischemia-reperfusion
injury and ischemic allograft damage after kidney transplantation.
Methods: IR injury was induced by bilateral renal pedicle clamping for
35 min in PKC epsilon deficient mice and in the corresponding wild
type (WT) mice. Renal function, survival, acute tubular necrosis and
neutrophil infiltration was investigated. In a second model, we transplanted
kidneys from H2b PKC epsilon-deficient mice and their corresponding WT
littermates into MHC-incompatible H2d recipients (BALB/c) and induced
ischemic graft injury by prolonged cold ischemia time. Survival, renal
function, expression of active caspase-3, adhesion molecules and leukocyte
infiltration was assessed.
Results: PKC epsilon deficiency resulted in markedly improved survival
and attenuated loss of kidney function after IR injury compared to wild
type (WT) controls. Acute tubular necrosis and neutrophile infiltration was
markedly reduced. To rule out whether the resistance to IR injury is mediated
by local renal cells we studied a life supporting renal transplant model with
ischemic graft injury. In the transplant modell recipients of WT allografts
died within 10 days after transplantation and developed severe renal failure.
In contrast, recipients of PKC epsilon deficient allografts showed improved
renal allograft survival and had significantly reduced s-creatinine elevation
at d6 after transplantation (77±8 vs 160±30 μmol/l in PKC epsilon -/- vs
WT allograft recipients, p<0.05). PKC epsilon deficiency of the allograft
caused decreased radical generation; reduced TNF-alpha up-regulation
resulting in reduced inflammation and tissue damage. Consecutively, PKC
epsilon deficient allografts showed reduced up-regulation of the adhesion
molecule ICAM-1 and attenuated inflammatory cell infiltration six days
after transplantation.
Conclusions: The data suggest that local renal PKC epsilon expression

mediates the up-regulation of pro-apoptotic and pro-inflammatory signaling
molecules mediating acute ischemia reperfusion injury.

Sa611 DIAGNOSIS OF ACUTE REJECTION IN KIDNEY
TRANSPLANTED PATIENTS BY URINARY PROTEOME
ANALYSIS

Jochen Metzger 2, Christos Chatzikyrkou 1 , Verena Broecker 3,
Haralad Mischak 2, Wilfried Gwinner 1. 1Nephrology and Hypertension,
Hannover Medical School, Hannover, Germany; 2Mosaiques-Diagnostics
& Therapeutics AG, Hannover, Germany; 3Pathology, Hannover Medical
School, Hannover, Germany

Introduction and Aims: Diagnosis of acute rejection after renal trans-
plantation requires allograft biopsy which is usually performed in case of
abnormal kidney function or as part of a surveillance protocol. Protocol
biopsies can reveal hidden pathology and uncover rejection at the subclinical
stage, allowing early treatment interventions. However, even with multiple
biopsies it is impossible to capture every rejection episode.
Methods: Capillary electrophoresis mass spectrometry (CE-MS) was em-
ployed to examine the low molecular weight urinary proteome in single
voided urine samples from renal transplant patients with subclinical forms
of acute T-cell mediated tubulointerstitial rejection (according to the updated
Banff 1997 criteria). Urinary peptides for acute rejection were defined by
multivariate statistical comparison of CE-MS spectra from patients’ samples
with (n=20) or without (n=26) rejection. Fourteen peptides with consistent
discriminatory capacity between patients of the two groups were used to
generate a peptide panel for rejection classification. The performance of
the diagnostic model was tested on an independent validation set of renal
transplant patients (n = 68).
Results: Application of the allograft rejection model resulted in correct
classification of 13/14 subclinical and 11/11 clinical rejection samples and
31/43 non-rejection samples in the validation set. An additional set of 17
samples was classified in a blinded manner resulting in an AUC-value of
0.83 (95% CI: 0.57-0.96, p: 0.0028) in the corresponding ROC analysis
(table 2). In the blinded set, the peptide marker panel correctly classified 6
of 7 patients with rejection and 10 of 11 patients without rejection. From the
14 peptides included in the model 3 could be sequenced and were identified
as fragments of collagen 1 alpha (I) (COL1A1). One COL1A1 peptide that
was found up-regulated in the rejection samples contained a PGP-motif at
its C-terminus indicating increased extracellular matrix turnover by matrix
metalloproteases (MMPs). Immunohistochemical staining of the biopsies
with rejection for MMP-8 and MMP-9 revealed exclusive localization in
mononuclear cells within the peritubular capillaries but, unexpectedly, not
in interstitial infiltrates or tubular cells.
Conclusions: Reliable diagnosis of acute rejection appears to be feasible
with the established marker set. Apparently, the marker set contains peptides
which reflect early events in the process of acute tubulointerstitial rejection
like mononuclear invasion of the peritubular capillary.

Sa612 DIFFERENT GENE EXPRESSION PATTERN AFTER
INDUCTION WITH TWO DIFFERENT RABBIT
ANTITHYMOCYTE GLOBULINES

Mariana Urbanova 1, Irena Brabcova 2, Eva Novotna 2, Peter Wohlfahrt 1,
Ondrej Viklicky 1,2 . 1Department of Nephrology, Transplant Center,
Institute for Clinical and Experimental Medicine, Prague, Czech Republic;
2Transplant Laboratory, Institute for Clinical and Experimental Medicine,
Prague, Czech Republic

Introduction and Aims: The polyclonal rabbit antithymocyte globulins
(rATGs) have been widely used for the prevention of allograft rejection
in transplantation. The mechanism of action of rATGs has been primarily
attributed to T- cell depletion. One of the novel mechanisms responsible
for immunomodulatory potential of rATGs is promotion of functional
CD4CD25highFOXP3regulatory T cells expansion after rATG induction in
vitro. The aim of this study was to investigate the impact of two different
rabbit antithymocyte globulins (Thymoglobuline vs. ATG- Fresenius) on the
expression profile of genes in allograft with normal morphology and without
a history of acute rejection within first 3 months after transplantation to
prove this conceptin vivo.
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Methods: We studied the expression of 375 target genes involved in
chemokine defence, apoptosis, inflammation, tolerance and TGF-β sig-
nalling pathways. Gene expressions were determined using quantitative
real-time RT-PCR (2-DDCt) method. Hierarchical clustering was used to
evaluate the association of the gene expression profiles of protocol kidney
biopsies performed 3 months after induction therapy with Thymoglobuline
(n=10) or ATG-F (n=5) in high-risk patients (PRA>50%). The low-risk pa-
tients (PRA<50% without induction therapy) served as control group (n=9).
Results: We found significantly increased expression of 8 genes: AK3L1,
CXCL14, MAPK8, MTHFR, PTGER3, TNFRSF21 (p < 0.05), TMEM
(p<0.01), NKRF (p < 0.001) and decreased expression of 10 genes: CCR10,
CD 80, CLEC4C, HMMR, MYD88, TBXAS1, TLR4 (p < 0.05), CD209,
NLRP1 (p < 0.01), CTLA4 (p < 0.001) in renal tissue of patients in
Thymoglobuline group compared to ATG group. A hierarchical clustering
analysis revealed that the main split in the dendrogram separated clearly
ATG-F group from Thymoglobuline group. Gene expression profiles in
control group were similar to Thymoglobuline group. No difference in
intragraft FOXP3 expression was found.
Conclusions: High immunological risk patients with normal histological
findings in protocol biopsy showed different gene expression profile of
renal allograft 3 months after induction treatment with 2 different rabbit
antithymocyte globulines. The induction therapy with Thymoglobuline
results in the normalisation of gene expression profile in high-risk patients
to the level of low risk patients but no up regulation of tolerance markers
was found.

Sa613 EFFECTS OF SIROLIMUS- OR CYCLOSPORINE-BASED
IMMUNOSUPPRESSION ON T-REGULATORY CELLS:
PRELIMINARY DATA OF CONTROLLED AND
RANDOMIZED STUDY

Carmelo Libetta 1, Valentina Portalupi 1 , Vincenzo Sepe 1,
Massimo Abelli 2, Elisa Margiotta 1, Michele Canevari 1, Federica Meloni 3,
Elena Ticozzelli 2, Monica Morosini 3, Antonio Dal Canton 1. 1Nephrology,
Dialysis and Transplantation, Fondazione Policlinico S. Matteo and
Uiversity of Pavia, Italy; 2Kidney Transplant, Fondazione Policlinico S.
Matteo, Pavia, Italy; 3Respiratory Disease, Fondazione Policlinico S.
Matteo and Uiversity of Pavia, Italy

Introduction and Aims: Peripheral tolerance is controlled by two types of
T-cells, those are: natural T-reg (lymphoid cells CD4+CD25bright+) and
induced T reg (lymphoid cells CD4+ and CD8+). Today factor Forkhead
(the transcriptional factor foxp3) is considered as the most specific marker
of T reg cells, also compared to the more classic CD25bright+. Trials
showed how transplantation tolerance just depends on lymphoid cells T-reg,
although the effect of immunosuppressive therapy on T-reg cells is not
clear yet. Studies on animals have established that rapamycin induces
T-reg cells proliferation. Aim of this study is to evaluate the effect of
different immunosuppressive regimes on regulatory T cell and to verify
the hypothesis that sirolimus may induce tolerance in kidney transplanted
patients, by increasing T-reg cells population.
Methods: It is a prospective controlled trial in parallel groups, which
enrolled 24 patients (14 males and 10 females) randomised before the
kidney transplant and assigned to one of two therapeutic strategy: SRL
group: sirolimus + mycophenolate + prednisone; CsA group: cyclosporine
+ mycophenolate + prednisone. On enrolment blood samples were collected
before the transplant (BAS) and at 6 month after kidney transplantation (Tx
6m). Samples collected were 20 cc heparinated blood for evaluation of regu-
latory T cells. Peripheral blood mononuclear cells were isolated by gradient
density centrifugation and enriched of CD4+ using ImagTM Human CD4
T-Lymphocyte Enrichment Set-DM. Cells will be also labelled with FITC
anti-human CD25, PE anti-human CD4 and Foxp3-PEand will be counted
by a sorter BD FACSAriaTM. The cell will be labelled with anti-FoxP3 too.

(n)/(%) SRL-BAS SRL-Tx CsA-BAS CsA-Tx

CD4+CD25bright+
105±71/1.4±0.93 134±88/2.1±1.2 104±78/1.8±1.2 91±47/1.7±0.8

CD4+Foxp3+ 88±42/1.2±0.4 168±120*/2.7±1.9* 112±40/2.1±0.7 131±73/2.5±1.6
Foxp3+ 113±43/1.6±0.4 206±122*/3.4±2.0* 134±41/2.6±0.9 169±90/3.2±1.9

* p<0.05 vs BAS.

Results: Our data are reported, absolute number (n) and percentage (%) in
the table (average ± SD).
Conclusions: Our preliminary data suggest that CD4+FoxP3+ and FoxP3+
in patients treated with sirolimus, at six months are significantly increased
than compared to the BAS. This phenomenon doesn’t happen in CsA group.
In both groups there is not significant difference in the CD4+CD25bright+
cells number between baseline and after six months. This data, although is
only preparatory preliminary suggests that SRL may improve tolerance in
kidney transplant recipients.

Sa614 CXCR3+ AND CCR5+ TREGS POSITIVELY CORRELATE
WITH RENAL ALLOGRAFT FUNCTION IN PATIENTS
RECEIVING A TACROLIMUS BASED
IMMUNOSUPPRESSION

Andre Hoerning 1, Sebastian Kohler 2, Cao Jun 2, Jiang Fu 2, Hua Fan 2,
Benjamin Wilde 2, Thorsten Feldkamp 2, Andreas Kribben 2, Peter
F. Hoyer 1, Oliver Witzke 2. 1Department of Pediatrics II, University of
Duisburg-Essen, Essen, NRW, Germany; 2Department of Nephrology,
University of Duisburg-Essen, Essen, NRW, Germany

Introduction and Aims: Expression of trafficking receptors enable regu-
latory T cells (Tregs) to differentially migrate to diverse organs or tissue
sites of the lymphoid system. Several chemokine ligands are expressed in
allografts at early and late times post transplantation, and previous rodent
studies have demonstrated that the chemokine receptors CCR5 and CCR7
play a major role in Treg cell recruitment. Here, we investigated whether
the expression of the chemokine receptors CXCR3, CCR5 and CCR7 in
CD4+FOXP3+ Tregs that are circulating in human peripheral blood of
renal transplant patients correlate with allograft function (MDRD) up to 12
months after transplantation.
Methods: Four color FACS analysis of PBMCs of 30 renal transplant
recipients receiving immunosuppressive regimens containing a calcineurin
inhibitor based immunosuppression for CD4, CD39, FOXP3 and CXCR3
or CCR5 or CCR7 was performed. Mean age in the studied group was 51
years (±13), mean time after Tx was 4.4 months (±3), mean cold ischemia
time was 14 hrs (±6.7) and mean MDRD was 45 ml/min/1.73m2 (±11).
Correlation analysis was performed with Pearson’s test.
Results: Among CD4+ cells FOXP3 was expressed at 6.1±2.2% (n=30),
CD39+ at 5.2±2.5% (n=25) and CD39+FOXP3+ at 1.8±0.8% (n=25).
Among the CD4+FOXP3+ subset the mean expression of CXCR3
was 42±7.8% (n=30), of CCR5 23±9.2% (n=30) and of CCR7
20±7.8% (n=30), respectively. The percentage of circulating CD4+FOXP3+,
CD4+CD25+FOXP3+or CD4+CD39+FOXP3+ Tregs did not correlate with
allograft function. However, subgroup analysis revealed that the amount of
FOXP3+ Tregs that express CXCR3 or CCR5 positively correlated with
graft function (r=0.72, p<0.01 and r=0.68, p=0.02) in patients receiving
tacrolimus (n=12), but not CsA (n=18). In addition, we found no correlation
of CCR7 in FOXP3+ Tregs with renal function in neither of the groups.
Among the CD4+CD39+FOXP3+ subset expression of CXCR3, CCR5 or
CCR7 showed no correlation to graft function.
Conclusions: These results suggest a previously unrecognized graft-
protective role of both CXCR3+FOXP3+ and CCR5+FOXP3+ Tregs circu-
lating in the periphery of renal transplant recipients reveiving a tacrolimus
based immunosuppression.

Sa615 EFFECT OF BORTEZOMIB PRECONDITIONING ON
HLA-ANTIBODY TITERS AND SPECIFICITY IN SENSITIZED
PATIENTS AWAITING RENAL ALLOGRAFT
TRANSPLANTATION

Nils Heyne 1, Martina Guthoff 1 , Barbara Schmid-Horch 2, Katja
C. Weisel 3, Alfred Königsrainer 4, Hans-Ulrich Häring 1,
Martina Schnaidt 2. 1Dept. of Endocrinology and Diabetes, Angiology,
Nephrology and Clinical Chemistry, University of Tübingen, Germany;
2Center of Clinical Transfusion Medicine, University of Tübingen,
Germany; 3Dept. of Hematology, Oncology and Immunology, University of
Tübingen, Germany; 4Dept. of General, Visceral and Transplantation
Surgery, University of Tübingen, Germany

Introduction and Aims: Sensitization to human leukocyte antigen (HLA)
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prolongs waiting list time and reduces allograft survival in solid organ
transplantation. Current antibody depleting strategies include B-cell directed
therapy and extracorporeal techniques. Considerable interest has arisen
from initial reports using the proteasome inhibitor bortezomib in antibody
mediated rejection, in addition to standard therapy. Potential benefits
include direct targeting of the antibody producing plasma cell and memory
B-cells with alteration of donor specificity. We have used bortezomib
preconditioning in sensitized patients awaiting transplantation, providing
first clinical data on dynamics and donor specificity of preformed HLA
antibodies in response to bortezomib alone.
Methods: Two highly sensitized patients awaiting third kidney transplan-
tation were given one course of bortezomib (1.3 mg/m2 bsa., days 1, 4, 8,
11). Time-course and levels of HLA antibody titers, as well as specificity to
previous transplant antigens were monitored weekly by luminex.
Results: Bortezomib was well tolerated without side effects. In all patients,
changes in IgG levels were small and no sustained reduction in HLA class I
or II antibody titers was observed following bortezomib preconditioning over
more than 100 days of follow-up. No differences among antibody responses
to donor specific and non-donor specific antigens were oberserved.
Conclusions: Bortezomib preconditioning alone does not result in sustained
reduction of HLA antibody titres in sensitized patients. Also, no change
in specificity of antibody production was observed over a period of time
clearly exceeding half-life of preformed IgG HLA antibodies. Hence, also
in a pretransplant setting, combination immunosuppressive strategies are
required to obtain benefit from proteasome inhibition.

Sa616 REAL TIME MONITORING OF OPTICAL IMAGING OF
LIVING T-LIMPHOCYTES IN RENAL TRANSPLANT
PATIENTS

Vladislav Metelin, Irina Vasilenko, Andrew Vatazin, Aleksey Valov,
Anton Tsalman. Laboratory of Cytomorphometry, Russian Gerontological
Scientific Clinical Center, Moscow, Russian Federation; Laboratory of
Cytomorphometry, Russian Gerontological Scientific Clinical Center,
Moscow, Russian Federation; Kidney Transplantation and Hemodialysis,
Moscow Regional Scientific Research Clinical Insti, Moscow, Russian
Federation; Kidney Transplantation and Hemodialysis, Moscow Regional
Scientific Research Clinical Insti, Russian Federation; Kidney
Transplantation and Hemodialysis, Moscow Regional Scientific Research
Clinical Insti, Russian Federation; Kidney Transplantation and
Hemodialysis, Moscow Regional Scientific Research Clinical Insti, Russian
Federation

Introduction and Aims: Acute rejection is a major complication after renal
transplantation and the most important risk factor for chronic rejection. The
exceeding success of phase and interference computer microscopy is due
to the fact that interferometric quantitative phase microscopy represents a
non-invasive optical assay for monitoring cell behavior, characterizing cell
and subcellular (nuclear) structures of living cells. We hypothesized that
computer real time monitoring of nuclear structures in living circulating
lymphocytes could be used for diagnosis of acute renal allograft rejection.
Methods: We measured the dynamics of lymphocyte nuclear structures in 36
renal transplant recipients before and after transplantation. Renal transplant
patients were treated with mycophenolate mofetil, corticosteroids, and
cyclosporine A or tacrolimus. Morphofunctional status of peripheral blood
lymphocyte nuclei we determined by method of vital computer morphometry
with using computer coherent laser phase-inteference microscope (CPM)
Cytoscan.
We have analyzed the computer nucleus images (three dimensions, different
cross-sections and histogram), the optic-geometrical parameters of each
isolated living lymphocyte and its distribution by optic and geometrical
parameters to detect the heterogeneity of cell population.
Results: We identified the optically dense nucleolus by local increase of
phase thickness within the nucleus. In the cases of emergence of acute
graft rejection we registered the distinct alterations of nuclear structures
dynamics reflecting its reconstruction. We attribute these signals to concrete
intracellular processes connected to early attributes of lymphocyte activation,
when cell chromatin become virtually decondensed and nucleoli change
the morphological architectonics. On the base of data the index of nuclear
functional activity (INFA) was calculated. INFA for healthy volunteers
worked out 1,83±0,1; for patients before allograft – 1,56±0,15; for patients

after transplantation – 1,36±0,1; for patients with (biopsy-confirmed) acute
rejection – 1,71±0,05.
Conclusions: In conclusion, we indicate that nucleous alteration is a com-
mon feature of allograft outcome, which might be explained by clonal
deletion, exhaustion of alloreactive T cells or predominant expression of
particular T-cell subpopulations. Computer laser phase interference mi-
croscopy of living lymphocytes is the useful noninvasive tool for monitoring
the transplant rejection and efficiency of immunodepression treatment.

Sa617 EVALUATION OF SAFETY AND EFFICACY OF H1N1
SWINE-ORIGIN INFLUENZA A VACCINATION IN RENAL
TRANSPLANT PATIENTS

Vinay Rambal 1, Karin Mueller 1, Peter Nickel 2, Jan Horstrup 2,
Peter Friedrich 2, Mikalai Dziubianau 1, Brunhilde Schweiger 3,
Arne Sattler 1, Nina Babel 1,2, Petra Reinke 1,2. 1Berlin-Brandenburg Center
for Regenerative Therapies, Berlin, Germany; 2Department of Nephrology
and Internal Intensive Care,Charité-Campus Virchow Klinikum, Berlin,
Germany; 3Robert Koch Institute, Berlin, Germany

Introduction and Aims: Immunization against influenza is recommended
for transplant patients due to an increased risk of infection resulting from
immunosuppressive therapy. Whereas both humoral and cellular immune
responses to seasonal influenza vaccination were shown to be compromised
in transplant recipients, no data is currently available for H1N1 swine-origin
Influenza A in this population. The aim of this study was to evaluate
the safety and efficacy of a single adjuvant-containing A/California/7/2009
(H1N1) v-like strain vaccine (PandemrixTM) in 18 renal transplant patients
by analysis of H1N1 specific antibody titers and T-cell responses.
Methods: Peripheral blood mononuclear cells (PBMC) were stimulated
with concentrated Pandemrix vaccine and analysed at day (d) 0 and (d)21
by multiparameter flow cytometry for antigen-specific CD4+ and CD8+ T
cells as judged by activation marker expression and cytokine production. In
comparison, T cell responses to seasonal Influenza were examined.
Results: i) Antigen-specific CD4+ T cells were detectable in all transplant
patients after PBMC stimulation with concentrated PandemrixTM vaccine.
ii) Frequencies of H1N1-specific T cells at d21 ranged from 0.02-0.51%
producing IFN-γ (mean percentage ± SEM: 0.2±0.048) and 0.03-0.97%
producing IL-2 (mean percentage ± SEM: 0.3±0.071).
iii) H1N1 antibody titers did not correlate with CD4+ T cell responses
at d21 as only 2/18 patients mounted a humoral response after a single
vaccination.
iv) CD4+ T cell responses against seasonal flu were detected in all patients
before and after vaccination with significant increase in IFN-γ and IL-2
producing cells until d21, indicating cross/bystander activation.
v) immunization was well tolerated with no severe adverse events.
vi) graft function remained stable over the observation period (4 weeks).

Conclusions: These data demonstrate that H1N1 influenza vaccination
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is safe for renal transplant patients without consequences for kidney
function or general health status. We show for the first time that a single
A/California/7/2009 (H1N1) v-like strain immunization is already sufficient
to mount a strong CD4+ T cell response. However, the weak antibody
response in our population is a strong argument for repeated vaccination
in chronically immunosuppressed patients. The use of overlapping peptide
pools rather than protein antigen will allow detecting CD8+ and CD4+ T
cell responses simultaneously.

Sa618 EFFECTS OF MYCOPHENOLIC ACID ON CYTOSKELETAL
PROTEINS IN KIDNEY ALLOGRAFT BIOPSIES

Katrin Zimmerer-Klein 1, Vera Simon 1, Louis Becker 1,
Marie-Luise Gross 2, Martin Zeier 1, Christian Morath 1. 1University of
Heidelberg; 2University of Heidelberg

Introduction and Aims: In a previous study we had shown the down
regulation of cytoskeletal proteins in cultured human fibroblasts as well as
in skin biopsies of patients treated with mycophenolic acid (MPA), giving
an explanation for wound healing problems but also antifibrotic properties
of MPA post kidney transplantation (Am J Transplant 2008;8:1786).
Methods: We compared the expression of the cytoskeletal proteins actin,
tubulin and vinculin using immunhistochemistry in biopsies of kidney trans-
plant recipients treated with MPA (n=15) to the time-zero biopsy of each
patient and to control biopsies of patients treated with an immunosuppres-
sive regimen containing no MPA (n=15). Biopsies of patients >4 months
after transplantation and with rejection episodes >BANFF borderline were
excluded. Fragments with at least 6 glomeruli, an artery sample and two
separated cores containing cortex were considered eligible. Immunohis-
tochemical staining was analyzed using an automatic image analyzing
system ImagePro Plus 6.0 (Media Cybernetics Inc). Results are expressed
as percentage of positive stained area.
Results: The group of patients treated with MPA did not differ significantly
to the control group with respect to age, to serum-creatinine levels or C0
blood concentration of cyclosporine at the time of biopsy. The patients in the
MPA group had a therapeutic MPA-level. We observed a significant down
regulation of the cytoskeletal proteins in the tubulo-interstitial compartement
of the kidney biopsies of transplant recipients treated with MPA compared to
the time-zero biopsy of each patient (for actin 3.97+1.11 vs. 6.53+0.55, for
tubulin 3.72+1.04 vs. 7.03+0.99 and for vinculin 3.86+0.53 vs. 6.43+0.81)
and compared to the patients without MPA treatment (for actin 3.97+1.11 vs.
6.19+1.15, for tubulin 3.72+1.04 vs. 6.59+1.06 and for vinculin 3.86+0.53
vs. 6.58+0.87). The separate analysis of the glomeruli showed also a
significant down regulation of the cytoskeletal proteins of the biopsies in
the MPA group compared to the time-zero biopsies (for actin 5.32+1.31 vs.
7.85+1.31, for tubulin 3.67+0.85 vs. 6.80+0.86 and for vinculin 3.53+0.51
vs. 6.87+1.00) and compared to the control group without MPA (for actin
5.32+1.31 vs. 8.21+1.04, for tubulin 3.67+0.85 vs. 7.27+1.35 and for
vinculin 3.53+0.51 vs. 7.66+1.16).
Conclusions: These data indicate that MPA potently inhibits proliferation
of other cell types than immune cells by the down regulation of cytoskeletal
proteins which may also have implications for kidney allograft fibrosis.

Sa619 PATHWAY MODELING IDENTIFIES A DYNAMIC RETINOIC
ACID, WNT AND HEDGEHOG SIGNALING NETWORK IN
EXPERIMENTAL CHRONIC RENAL ALLOGRAFT DAMAGE

Christine von Toerne 1, Thomas Werner 2, Peter Nelson 1,
Hermann-Josef Gröne 3. 1Mediizinische Poliklink,
Ludwig-Maximilians-University, Munich, Germany; 2Genomatix GmbH,
Munich, Germany; 3Cellular and Molecular Pathology, DKFZ, Heidelberg,
Germany

Introduction and Aims: Chronic renal allograft damage (CAD) is seen
in virtually all transplanted kidneys. CAD is manifested by a smoldering
inflammation leading to diffuse interstitial fibrosis, glomerular changes,
tubular atrophy and loss of tubular structures. The Wnt and HH signaling
pathways have been shown to regulate cell growth and differentiation in
various biologic settings and to play key roles in tissue homeostasis and
repair. We recently showed recapitulation of select aspects of Wnt signaling
pathways during the progressive damage associated with CAD in a Fischer

344 (RT1lvl) to Lewis (RT1l) rat renal allograft model. The retinoid (RA)
pathways are essential for embryonic development and have been shown
to interface with the Wnt and HH pathways during development. While
anti-inflammatory and anti-proliferative actions of retinoid derivatives have
been well demonstrated, the therapeutic effects of RA may also act by
influencing the Wnt and HH signaling pathways. This was evaluated in
detail here.
Methods: Transcriptomic profiling and pathway modeling was performed
on explanted rat renal allografts undergoing chronic damage or with 13cRA
therapy. Experimentally observed changes in the Wnt and Hedgehog path-
way interactions were conceptualized as networks, with the individual genes,
and their interconnections representing the experimental model. Specific
alterations in the canonical Wnt and Hedgehog signaling pathways in the
context of RA treatment were identified. Expression patterns of pathway
and target genes were verified using qRT-PCR and immunohistochemistry.
Results: Subsets of HH/Wnt modules were identified within this experi-
mental system that specifically reiterates the emergence of that phenotype
in patients and linked to the pathophysiology of progressive fibrosis and
chronic dysfunction. Treatment with 13cis-retinoic acid selectively moder-
ated the dysregulation of gene and protein expression seen in the HH and
canonical Wnt pathways during CAD.
Conclusions: RA signaling has been shown to be beneficial in enhancing
morphological and functional aspects of regenerating cilia in sinus mucosa.
The results shown here demonstrate that RA treatment directly influences
the HH and Wnt signaling pathways and prevents disruption of cilia in
the renal tubular regions associated with CAD. From studies in embryonic
development, RA has been shown to act as a major integrator of signaling
pathways that control apoptosis, proliferation and differentiation. Similar
actions appear to explain the positive effects seen in this model. Treatment
with 13cRA, attenuated disease progression and reversed early effects of
CAD. The overall effects of the treatment consist of potentially direct effects
on hedgehog and WNT pathways activation and fibrosis associated gene
expression. The interplay between these three developmental pathways may
help explain the therapeutic effects of retinoic acid treatment in CAD and
may suggest future directions for moderating chronic renal damage.

Sa620 REDUCTION OF THE CHRONIC ALLOGRAFT INJURY
WITH A NEW HTK-BASED PRESERVATION SOLUTION
IN A MURINE HEART TRANSPLANTATION MODEL

Tobias R. Türk 1, Song Su 1, Ursula Rauen 2, Herbert De Groot 2,
Andreas Kribben 1, Oliver Witzke 1. 1Klinik für Nephrologie,
Universitätsklinikum Essen, Universität Duisburg-Essen, Essen, Germany;
2Institut für Physiologische Chemie, Universitätsklinikum Essen,
Universität Duisburg-Essen, Essen, Germany

Introduction and Aims: The aim of the study was to evaluate a new HTK-
based preservation solution on the chronic allograft injury in comparison to
the traditional HTK-solution.
Methods: Hearts of C57BL/6J (H-2b) mice were stored for 15h in 0-
4°C cold preservation solution and then transplanted heterotopicaly into
C57BL/6J (H-2b) mice. Three groups were evaluated: 15 h cold ischemia
time in HTK and in the base solution of the new preservation solution. Hearts
without cold ischemia time served as control group. Time to restoration of
heartbeat was measured (re-beating time). The strength of the heartbeat was
palpated daily and scored on a 4-level scale (palpation score). The animals
were sacrificed after 60 days of observation or at cessation of the heartbeat.
The transplanted hearts were evaluated histologiclly on myocardial damage
(HE), vasculopathy (van Giesson) and interstitial fibrosis (Sirius Red)
as well as immunohistologaly (TGF-β-Expression). The surgeon and all
investigators were blinded to the groups. Statistical analysis was done with
Die ANOVA and LSD post-hoc test.
Results: The re-beating time was significantly shorter in hearts stored in
the new solution (10.3±2.6 min) vs. hearts stored in HTK (14.2±4.1 min;
p<0.01). The palpation score was significantly higher in hearts stored in the
new solution (2.3±0.4) than in hearts stored in HTK (1.6±0.5; p<0.01).
Histological evaluation of myocardial damage and vasculopathy showed no
significant differences. Interstitial fibrosis was reduced in hearts stored in
the new solution (4.8±1.9%) vs. HTK-stored hearts (8.5±3.8%). Hearts
stored in the new solution showed a significantly lower TGF-β-expression
(5.7±0.9%) than HTK-stored hearts (9.7±2.4%; p=0,01).
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Conclusions: The new base solution reduces the chronic allograft injury. A
further protective effect of iron chelators added to the base solution will be
investigated in further experiments.

Sa621 WHICH M-TOR COMBINATION WITH CYCLOSPORINE IS
MORE EFFECTIVE IN EARLY POSTTRANSPLANT
PERIOD?

Vural Taner Yilmaz, Alihan Gürkan, Ayhan Dinçkan, Çaglar Ruhi,
Gültekin Süleymanlar. Nephrology, Akdeniz University Faculty of Medicine,
Antalya, Turkey; General Surgery, Akdeniz University Faculty of Medicine,
Antalya, Turkey

Introduction and Aims: The aim of this study is to compare effectiveness
and reliability of cyclosporine (CSA) combination with sirolimus (SRL)
and everolimus (EVE) in first 3 months.
Methods: Between 2005 and 2008, 202 patients who received a kidney
graft from a live donor were included in this study. Male/Female ratio
was 70.8/29.2%. The protocol of immunosuppressive therapy contained
the use of CSA+Mycofenolic acid (MFA) +Prednisolone during the first 5
days. At Day 6, MFA was discontinued and SRL or EVE were initiated.
CSA dose were decreased after Month 2 and completely discontinued at
Month 3. At Day 80, MFA was re-added to the therapy with a dose
reduction by 25%. After Month 3, the therapy was continued with SRL or
EVE+MFA+Prednisolone. In group I (CsA-SRL) 99 patients and group II
(CsA-EVE) 103 patient were included. The follow-up period was 3 year.
Results: Demographic features of the groups were similar. Acute rejection
rates (21,2%- 19,6%; NS), drugs are used in the treatment of acute rejection
(p=0,100), patient survival (98%- 96,1; NS), graft survival (98%- 93,2%;
NS) in groups were similar. Also new onset posttransplant diabetes mellitus
(8,1%- 4,9%; NS), chronic allograft nephropathy (1%- 3,9%; NS), serum
creatinine, hemoglobin, albumin, lipid levels, glomerular filtration rate,
proteinuria, lymphocele development were similar. Delayed graft function
rate were relatively high in group I (19.4% vs. 4.9%).
Conclusions: According to our results, there is no difference between
m-TOR combination of CsA in first 3 month after living related kidney
transplantation in terms of acute rejection, graft survival and other effects.
As a result, combination of CsA with either SRL or EVE is equivalent for
efficacy and safety.

Sa622 IMPACT OF TOLL-LIKE RECEPTOR 2 EXPRESSION IN
RENAL ALLOGRAFT REJECTION

Tobias Bergler 1, Ute Hoffmann 1, Munhie Rihm 1, Claudia Pace 1,
Bernd Krüger 2, Bettina Jung 1, Petra Rümmele 3, Bernhard Krämer 2,
Bernhard Banas 1. 1Department of Internal Medicine II, University Medical
Center, Regensburg, Bavaria, Germany; 2Medical Clinic I, University of
Bochum-Marienhospital Herne, Herne, NRW, Germany; 3Institute of
Pathology, University of Regensburg, Bavaria, Germany

Introduction and Aims: TLRs have been identified to augment innate
immune defense mechanisms and play an important role in initiation and
modulation of adaptive immune responses. An important role of TLR2 has
been shown in various experimental models of renal ischemia/reperfusion
injury, however, the role of TLR2 in allograft rejection is still inconsistent.
Methods: To study the expression of TLR2 in renal allograft rejection
systematically, we established an experimental rat transplantation model:
Brown-Norway rats served as donors and Lewis rats as recipients and
cyclosporine A (CsA) was used as immunosuppression (5mg/kg). To
discriminate, whether regulation of TLR2 was following immunological
processes after allogeneic transplantation or was a consequence from is-
chemia/reperfusion injury, control animals subjected to syngeneic transplan-
tation or to ischemia/reperfusion damage were investigated. Additionally
TLR2 expression was analyzed in 99 human renal allograft biopsies.
Results: TLR2 mRNA was significantly elevated in rat allografts with acute
rejection on day 6 and decreased spontaneously towards day 28. There was
no induction detected in control rats ± CsA, unilateral nephrectomized rats
± CsA or syngeneic transplanted rats. Enhanced TLR mRNA levels were
significantly associated with higher creatinine concentrations and TLR2
induction also correlated with TLR2 excretion in the urine of allogeneic
transplanted rats.

TLR2 staining was also significantly increased in human allografts with
acute rejection. TLR2 protein could be localized in tubular epithelial cells,
vascular endothelial cells, and in CD68 and CD4 positive infiltrating cells.
Conclusions: In conclusion, TLR2 is markedly upregulated both in experi-
mental and human acute renal allograft rejection. Our data suggest a role for
TLR2 during allogen-dependent graft damage after renal transplantation.

Sa623 RESIDENT MESENCHYMAL STEM CELLS ISOLATED
FROM IN HUMAN GLOMERULI DISPLAY
IMMUNOMODULATORY PROPERTIES

Benedetta Bussolati 1, Stefania Bruno 1, Cristina Grange 1,
Federica Collino 1 , Maria Beatriz Herrera 1, Luigi Biancone 1, Ciro Tetta 2,
Giuseppe Segoloni 1, Giovanni Camussi 1. 1Department of Internal
Medicine, Molecular Biotechnology Center and Research Center for
Experimental Medicine (CeRMS), University of Torino, Torino, Italy;
2Fresenius Medical Care, Bad Homburg, Germany

Introduction and Aims: Mesenchymal stem cells (MSC) have been de-
tected not only in the bone marrow, but also in several other tissues in
association with the vessel wall. We recently isolated from human decapsu-
lated glomeruli a resident population of CD133-CD146+ cells expressing a
mesenchymal stem cell phenotype and differentiative properties, so called
glomerular-MSC (Gl-MSC; Bruno et al, Stem cell dev. 2009). We also
showed that Gl-MSC were able to differentiate in the cell types present in
glomeruli, including endothelial and epithelial cells. We here investigated
whether Gl-MSC could display immunomodulatory properties similar to
that of bone-marrow derived MSC.
Methods: The immunosuppressive effect of Gl-MSC was tested by on
the phytohemagglutinin (PHA)-induced proliferation of peripheral blood
mononuclear cell. In addition, the expression of costimulatory molecules
was evaluated by FACS analysis. The symultaneous detection of 27 cytokines
was performed using a Bioplex platform.
Results: Co-culture of Gl-MSC induced a significant reduction of PHA-
induced peripheral blood mononuclear cell proliferation. In addition, Gl-
MSC failed to express costimulatory molecules such as CD80, CD86
and CD40 and HLA Class II. In source of soluble factors responsible
for immunosuppression, we found that Gl-MSC produced a panel of
immunomodulatory cytokines. In addition, they produced prostaglandin-E2.
Inhibitory experiments with blocking antibodies showed the involvement of
secreted cytokines in the immunomodulatory effect of Gl-MSC. In contrast,
inhibitors of prostaglandin synthesis failed to prevent the effect of Gl-MSC
on lymphocyte proliferation.
Conclusions: In conclusion, we found that resident Gl-MSC display
immunomodulatory properties that could be involved in the local response
during glomerular inflammatory diseases.

Sa624 LOW PRETRANSPLANT SERUM ADIPONECTIN
LEVELS ARE ASSOCIATED WITH ADVERSE
ALLOGRAFT OUTCOME IN KIDNEY TRANSPLANT
RECIPIENTS

Marcel Roos 1, Marcus Baumann 1, Dan Liu 1, Peter Horn 2,
Falko Heinemann 2, Oliver Witzke 3, Tobias Türk 3, Jens Lutz 1,
Uwe Heemann 1, Maximilian von Eynatten 1. 1Nephrology, Klinikum rechts
der Isar, München, Bavaria, Germany; 2Transfusion Medicine,
3Nephrology, Universität Duisburg-Essen, Essen, Germany

Introduction and Aims: In kidney transplant recipients endothelial dys-
function is an almost universal risk factor for allograft failure. Adiponectin
is a adipocyte derived hormone, circulating in different multimers. The
high-molecular weight (HMW) form is believed to be the active form, ex-
erting anti-inflammatory and anti-apoptotic properties on endothelial cells.
This studied evaluated, whether low pretransplant adiponectin may reflect
a proinflammatory milieu in patients undergoing kidney transplantation,
thereby potentially influencing long-term graft survival.
Methods: In 206 renal transplant recipients pretransplant total- and HMW
adiponectin levels were retrospectively measured in serum by ELISA and
Western blot, respectively. The 24 months follow up revealed a 94% patient
surival (13 patients died); 18 patients had graft failures within two years
posttransplantation.
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Results: Pretransplant total- and HMW adiponectin levels correlated with
systemic inflammation, cardiovascular risk factors and markers of glucose
metabolism at baseline. After 2 years follow-up pretransplant adiponectin
levels were significantly inversely associated with the incidence of allograft
loss (adiponectin: r=-0.216; p=0.002: HMW: r=-0.218; p=0.002). In multi-
variable adjusted Cox proportional hazard regression models patients in the
lowest total- and HMW adiponectin quartile had a significant increased risk
for allograft failure: Hazard ratio [95%CI]: 4.25 [1.27-14.24; p=0.019], and
3.35 [1.04-10.76; p=0.042], respectively.
Conclusions: Low circulating levels of total- and HMW adiponectin are
indepenedently asspociated with an increased risk of allograft loss in
kidney-transplanted patients. Measurement of pretransplant adiponectin
levels may identify patients at risk for adverse allograft outcomes after
kidney transplantation.

Sa625 GENETIC VARIATIONS IN THE TOLL LIKE RECEPTOR
SIGNALING MOLECULES MAL AND MYD88 – IMPACT ON
THE OUTCOME OF RENAL TRANSPLANT RECIPIENTS

Andreas Walberer 1, Bernd Krüger 1,2, Michael Fischereder 3,
Bernhard Banas 2, Bernhard K. Krämer 1,2. 1Medizinische Klinik I,
Marienhospital Herne, Klinikum der Ruhr Universität Bochum, Herne,
Nordrhein-Westfalen, Germany; 2Klinik und Poliklinik für Innere Medizin
II, Universitätsklinikum Regensburg, Bayern, Germany; 3Medizinische
Poliklinik Innenstadt, Klinikum der Ludwig-Maximillians-Universität
München, Bayern, Germany

Introduction and Aims: In recent studies different associations of genetic
variations in toll like receptors (TLRs) with kidney transplant outcomes
were described. To date more than 10 human TLRs are known with various
effects on transplant outcome. Besides TLR 3 all receptors use the key
signaling molecules MAL (MyD88 adapter like) and MyD88 (myeloid
differentiation factor 88). Genetic variations in those molecules provide an
elegant method to study the overall role of TLRs in kidney transplantation
and to detect possible targets for future immunosuppressants.
Methods: We screened a representative number of patients (n=48) for
genetic variations in the exons, overlapping areas of the introns, and the 5’-
and 3’-region comprising the MAL gene and the MyD88 gene by SSCP
(s ingle s trand c onformation p olymorphism). Potential polymorphisms
were sequenced for verification. In 352 first kidney transplant recipients of
the University of Regensburg, proven polymorphisms were analysed with
subsequent reconstruction of their haplotypes, followed by forming each
patients’ diplotype according to their incidence. Diplotypes were analysed
by comparing them with clinical outcome.
Results: We found one polymorphism in the MyD88 gene and 9 different
polymorphisms in the MAL gene. Due to significant linkage among them
4 of the MAL gene variations were excluded from further analysis. After
reconstruction we observed 6 different haplotypes, which we stratified into
3 diplotypes. Various outcomes (delayed graft function, acute rejection,
cardiovascular morbidity/mortality, all-cause mortality, graft survival) were
tested in our transplant cohort, but we were not able to show any associations.
Conclusions: We found numerous, in some cases previously unknown,
polymorphisms in the key signal molecules of the TLR-system. However,
different renal transplant outcomes were not affected by any of the
haplotypes/diplotypes. These results represent either the redundancy of the
TLR-system, in which deficient signaling pathways are substituted, or the
finding of non-functional genetic variations. Further studies will be needed
to clarify the functional alterations conferred by these polymorphisms.

Sa626 ROLE OF RAPAMYCIN IN THE INDUCTION OF
OPERATIONAL TOLERANCE THROUGH
UP-REGULATION OF ILT3 AND ILT4 ON DENDRITIC
CELLS IN KIDNEY TRANSPLANTED PATIENTS

P. Pontrelli 1 , G. Stallone 1, B. Infante 1, M. Gigante 1, E. Ranieri 1,
F.P. Schena 2, G. Grandaliano 2, L. Gesualdo 1. 1Department of Biomedical
Sciences and Bioagromed, University of Foggia, Italy; 2Department of
Emergency and Organ Transplant, Section of Nephrology, University of
Bari, Italy

Introduction and Aims: Dendritic cells (DCs) play a critical role in the reg-

ulation of Th1/Th2 bias. CD8+CD28- alloantigen-specific-T suppressor (Ts)
cells induce the up-regulation of Ig-like transcript (ILT)3 and ILT4 on den-
dritic cells (DC), rendering them tolerogenic. Tolerogenic ILT3highILT4high

DC induce anergy in alloreactive CD4+CD45RO+CD25+ T cells converting
them into regulatory-type T cells (Treg).
We investigated in renal transplanted patients if chronic exposure to
rapamycin may drive T cell immune response toward type 2 immunity
leading to tolerogenic DC generation with subsequent induction of anergy
in CD4+ Th cells.
Methods: 40 renal transplanted patients, were enrolled and assigned to either
calcineurin inhibitors (CNI) dose reduction or CNI withdrawal/Rapamycin
introduction. At conversion and after 2 years of treatment, we evaluated
the rapamycin effects on the frequencies and activation state of DC subsets
(BDCA1 and BDCA2), CD4+/CD25hi /Foxp3+ Treg, CD8+/CD28- Ts and
IL17 production in peripheral blood of patients. At the same times, we
assessed rapamycin effects on Th1/Th2 balance on graft biopsies, through
the expression of Tbet and GATA-3.
Results: In rapamycin-treated patients, the percentage of BDCA2+ cells
was significantly increased as well as ILT3 and ILT4 expression on
DC. CD4+/CD25high /Foxp3+/CTLA4+ Treg cells population was higher in
rapamycin-group, as well as CD8+CD28- Ts. IL-17 serum levels were
reduced in rapamycin group. Finally, we observed an increase in GATA-3
expression and a reduction of Tbet on graft biopsies after 2 years of
rapamycin treatment.
Conclusions: Our results suggest that rapamycin promotes Treg-induced
anergy and allows the induction of a good graft function in the face
of a minimal immune-suppression (“operational” tolerance) through up-
regulation of ILT3 and ILT4 on DC.

Sa627 CENTRAL ROLE OF LEPTIN IN SKIN GRAFT SURVIVAL
AND TOLERANCE

Pedro Moraes-Vieira 1, Enio Bassi 1, Rafael Larocca 1,
Alvaro Pacheco-Silva 3, Ronaldo Carvalho Araujo 2, Niels Câmara 1,3.
1Immunology, Institute of Biomedical Sciences, University of São Paulo, SP,
Brazil; 2Biophysics, Federal University of São Paulo, SP, Brazil; 3Division
of Nephrology, Federal University of São Paulo, SP, Brazil

Introduction and Aims: Leptin, an adipose-secreted hormone, links
metabolism and immunity by affecting a variety of immune cells. The
understanding of allogenic immune responses may help in the prevention of
kidney acute and chronic rejection. Our aim is to determine whether leptin
affects alloimmune responses and the allograft survival.
Methods: We performed a CBA mice skin graft survival on Lepob/ob
mice and in control littermates, C57/B6 background. We analyzed the
production of several cytokines, Foxp3 and GATA-3 expression in CD4+ T
cells, by Flow Cytometry, in the draining lymph node (LN), 6 days after
transplantation and the Foxp3 mRNA expression, by qPCR, in the skin
grafted 10 days after transplantation. Furthermore, a lymphocyte mixed
reaction was carried to investigate the capacity of recipient spleen cells to
proliferate in response to donor spleen cells. Data are shown as mean±Std.
Results: CBA skin graft presented a higher percentage of survival in
Lepob/ob animals as compared to WT (50.6±4.69; 12.2±0.37 days).
Moreover, 6 days after transplantation the draining LN of Lepob/ob animals
displayed lower frequency of CD4+ and CD8+ compared with control
animals (16.6±0.55 and 24,47±2.149, 10.36±0.53 and 15.9±1.19). The
analysis of CD4+Foxp3+ and CD4+GATA-3+ T cells in the LN showed that
Lepob/ob animals had higher frequency of this cells compared to control
animals (26.42±1.45 and 18.47±0.84, 0.366±0.197 and 0.93±0.23), pattern
confirmed in the graft 10 days after transplantation qPCR for Foxp3
transcripts in Lepob/ob compared to WT (2.22±0.32 and 0.67±0.15).
Intracellular cytokines analysis in CD4+ T cells showed that CD4+ cells, in
the draining LN, had lower percentages of IFNg and higher IL-4 compared
to WT controls (1.13±0.46 and 2.09±0.23, 2.94±0.47 and 1.08±0.41).
Furthermore, the Lepob/ob animals also displayed higher frequency of
CD4+IL-10+ T cells compared to control littermates (2.95±1.055 and
1.62±0.64). The mixed lymphocyte reaction with Lepob/ob and CBA
splenocytes showed that Lepob/ob had lower percentage of dividing cells
compared with WT control.
Conclusions: The Lepob/ob mice displayed a higher frequency of regulatory
T cells and IL-4+CD4+ T cells and lower IFNg+CD4+ T cells compared
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with WT mice. The Lepob/ob mice presented higher graft survival compared
to WT and lower capacity to respond to allostimulaation indicating that
leptin may have an important role in allograft immune response.

Sa628 ANTI-HLA ANTIBODIES AND KIDNEY ALLOGRAFT
OUTCOMES IN RECIPIENTS WITH DONOR BONE
MARROW CELLS INFUSION

Ghasem Solgi 1, Gholamreza Pormand 2, Abdorasool Mehrsai 2,
Mohsen Taherimahmoudi 2, Mohmmad Hosein Nicknam 3, Ali Seraji 2,
Amir Abbas Asadpour 2, Mandana Moheiyddin 3 , Behroz Nikbin 3 , Ali
Akbar Amirzargar 3. 1Immunology, Ahvaz University of Medical Sciences,
Ahvaz, Khozestan, Islamic Republic of Iran; 2Urology Research Center,
Tehran, Islamic Republic of Iran; 3Molecular Immunology Research
Center, Tehran, Islamic Republic of Iran

Introduction and Aims: Clinical relevance of pre and post-transplant anti-
HLA antibodies following renal transplantation has been shown extensively.
The aim of this study was to evaluate the association between anti-HLA
antibodies and kidney allograft outcomes, particularly in recipients with
concurrently donor bone marrow cells infusion (DBMI).
Methods: Between June 2006 and May 2007, forty living unre-
lated donor kidney transplants consisting 20 recipients with DBMI
(2.19×109±1.13×109 Mononuclear cells/body) and 20 without infusion,
were entered into the study and monitored prospectively for one year. Pre
and post-transplant (days 14, 30, and 90) sera samples were screened for the
presence of anti-HLA class-I and II antibodies, and subsequently positive
sera retested with ELISA specific panel for antibody specification.
Results: Of 40 patients, 9 (22.5%) were experienced acute rejection episodes
(ARE) (6/20 cases in controls versus 3/20 in DBMI group). The prevalence
of anti-HLA antibodies before and after transplantation was higher in
patients with ARE compared to non-rejecting ones (88.8%vs.38.7%, P=0.01
and 66.6%vs.25.8%, P=0.04 respectively). A total of 10% (4/40) of patients
had developed donor specific anti-HLA antibodies (DSA) which 2 of them
(from controls) experienced ARE. All 3 rejecting patients in DBMI group
were negative for DSA and positive for non-DSA. The lower titer of post-
transplant anti-HLA antibodies were shown in DBMI patients compared to
pre-transplantation. Also, the average serum creatinine levels during one
year follow up and even in those patients with ARE were lower compared
to controls.
Conclusions: Our findings reveal an association between pre and post-
transplant anti-HLA antibodies, ARE and early allograft dysfunction. It
is suggestive that, lower incidence of AR, absence of DSA, lower titer
of antibodies concomitant with decrease in serum creatinine levels, better
allograft function and lower percentages of PRA in DBMI patients could be
possible manifestation of partially hyporesponsivenss against allograft.

Sa629 ANGIOTENSIN II BLOCKADE UPREGULATES THE
EXPRESSION OF Klotho, THE ANTIAGING GENE, IN AN
EXPERIMENTAL MODEL OF CHRONIC CYCLOSPORINE
NEPHROPATHY

Hye Eun Yoon 1, Hyun Wha Chung 1, Seok Joon Shin 1, Ho Cheol Song 2,
Young Ok Kim 3, Chul Woo Yang 4. 1Division of Nephrology, Department
of Internal Medicine, Incheon St. Mary’s Hospital, The Catholic University
of Korea, Incheon, Incheon, Republic of Korea; 2Division of Nephrology,
Department of Internal Medicine, Bucheon St. Mary’s Hospital, The
Catholic University of Korea, Bucheon, Republic of Korea; 3Division of
Nephrology, Department of Internal Medicine, Uijeongbu St. Mary’s
Hospital, The Catholic University of Korea, Uijeongbu, Republic of Korea;
4Transplant Research Center, Division of Nephrology, Seoul St. Mary’s
Hospital, The Catholic University of Korea, Seoul, Republic of Korea

Introduction and Aims: Klotho gene plays a role in suppression of aging-
related disorders. It is suggested that activation of renin-angiotensin system
(RAS) or oxidative stress suppressesKlotho in kidney. This study evaluated
the association between Klotho expression and RAS in cyclosporine (CsA)-
induced renal injury.
Methods: Chronic CsA nephropathy in mice was induced by administering
CsA (30 mg/kg) on a low-salt diet (LSD) for 28 days, and a normal-salt diet
(NSD) was used as the control. We performed RT-PCR, Western blot and

immunohistochemistry for Klotho and measured intrarenal RAS activity
using immunohistochemistry for angiotensinogen and oxidative stress with
urinary excretion of 8-hydroxy-2’-deoxyguanosine (8-OHdG).
Results: CsA treatment decreasedKlotho mRNA and protein in mouse
kidney in a time-dependent manner, but concurrent treatment with losartan,
an angiotensin II type 1 (AT1) receptor blocker, reversed the decrease in
Klotho expression with histological improvement. This finding was more
marked in the LSD than the NSD. KLOTHO expression was correlated
with angiotensinogen expression, tubulointerstitial fibrosis score and urinary
8-OHdG excretion.
Conclusions: These results suggest that angiotensin II plays a pivotal role
in regulating Klotho expression in CsA-induced renal injury, and that AT1
receptor blocker may inhibit the aging process by decreasing oxidative
stress caused by CsA.

Sa630 URINARY INTERLEUKIN- 6 IS INCREASED DURING
REJECTION AFTER KIDNEY TRANSPLANTATION

Friederike Bachmann, Philip Burgwinkel, Klemens Budde, Hans-
Hellmut Neumayer, Jens Gaedeke. Department of Nephrology, Charité
University, Berlin, Germany

Introduction and Aims: Despite marked improvement in immunosuppres-
sive therapy, acute rejection episodes are still a problem in the early
post-transplant period. Successful antirejection treatment is dependent on
early diagnosis and prompt treatment. Serum creatinine levels can take more
than a day to accumulate to significant levels. In addition, there is an increas-
ing number of patients taking platelet aggregation inhibition (acetylsalicylic
acid and clopidogrel) or oral anticoagulation (phenprocoumon), who cannot
be biopsied on a timely basis. Interleukin- 6 (IL-6) is a cytokine which is
produced by infiltrating cells in the kidney. Its renal expression and urinary
excretion has been shown to correlate with acute tubulointerstitial damage.
We investigated whether an increase in urinary IL-6 levels predicted an
acute rejection.
Methods: We prospectively measured IL-6 levels in urine of 100 patients
after kidney transplantation. We investigated two cohorts, 21 consecutive
new kidney transplant patients and patients from our outpatient clinic
referred for graft dysfunction. Twenty healthy individuals were studied as
controls. Urine samples were collected before performing renal biopsy. All
new transplant patients received basic immunosuppressive therapy consisting
of methylprednisolone, mycophenolic acid, cyclosporine or tacrolimus and
induction with basiliximab.
Results: The mean IL-6 concentration in healthy individuals was 2±4 pg/ml.
In patients with borderline graft dysfunction the mean IL-6 concentration
was 21.4±1.8 pg/ml. Patients with acute rejection showed elevated levels
of IL-6 which correlated with rejection severity (Banff Ia 23,9±1,3 pg/ml;
Banff Ib 15,3±12,9 pg/ml; Banff IIa-b, III 363±303 pg/ml). After successful
rejection treatment IL-6 concentrations returned towards baseline. In case
of therapy resistant rejection (n=3), elevated IL-6 concentrations persisted.

Conclusions: IL-6 in urine is of diagnostic and prognostic value for acute
rejections. Elevated urinary IL-6 concentrations are found during episodes
of acute rejection. Persisting elevations indicated therapy- resistant rejection,
while successful rejection treatment reduced IL-6 concentrations to normal.
Determination of urinary IL-6 might aid in the clinical management of
patients who cannot be biopsied promptly.
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Sa631 KIDNEY TRANSPLANTATION FROM
NON-HEART-BEATING DONORS: A FRENCH COHORT
EXPERIENCE

Imad Abboud 1, Corinne Antoine 1, Carmen Lefaucheur 1,
Evangéline Pillebout 1 , Tomas Serrato 1, Guillaume Burba 1,
Jérôme Verine 2, Marie-Noëlle Peraldi 1, Denis Glotz 1. 1Nephrology and
Transplantation, Saint Louis Hospital (Assistance Publique – Hôpitaux de
Paris), Paris, France; 2Pathology, Saint Louis Hospital (Assistance
Publique – Hôpitaux de Paris), Paris, France

Introduction and Aims: Because of a growing demand for organs, non-
heart-beating donor (NHBD) kidney retrieval has been introduced into
clinical practice in France since June 2006. Several units have initiated
NHBD programmes utilizing uncontrolled Maastricht categories 1 and
2 donors. We report our results from 46 NHBD renal transplantations
performed in our center from February 2007 to September 2009.
Methods: Uncontrolled donors with a total warm ischemia of <150 minutes
were eligible. A super-rapid technique was used for aortic double-balloon
catheter insertion and organ retrieval. All NHBD kidneys were tested
for viability using the continuous-hypothermic pulsatile preservation system
before transplantation. Immunosuppression protocol included induction with
anti-thymocyte globulins and maintenance with standard dose cyclosporine
(CsA) and mycophenolate mofetil (MMF, 2 g/d) without steroids. Since
november 2007, CsA dosage was minimized and MMF increased to 3 g/d.
Data were expressed as mean (range).
Results: Recipients were 47 (23-61) years old. M/F ratio was 33/13. Their
waiting time on transplantation registry was 22 months (3-66). Mean cold
ischemia time was 13.5hrs (7-18). There was 1 primary graft non function
(cortical necrosis due to prolonged warm ischemia > 150 minutes). One graft
was lost several days after transplantation because of a non immunologic
vein thrombosis (twisting). Of the remaining 44 kidneys, 2 had immediate
and 42 had delayed graft function (mean 18 days). Mean GFR at 3 months
(measured by 51 chrome-EDTA clearance) was 46.3 ml/min (17.2-70.5).
Pre-implantation histological evaluation constantly showed acute tubular
necrosis. Renal biopsies at 3 months showed frequent minimal interstitial
fibrosis-tubular atrophy and signs of calcineurin inhibitors toxicity. Pa-
tients having minimized CNI (i.e. after november 2007) had better GFR
(MDRD) at all time points after transplantation: 43 (11-86) vs. 40 (16-55)
ml/min/1.73m2 at 3 months and 52 (25-99) vs. 41 (33-48) ml/min/1.73m2

at 1 year.
Conclusions: Our experience of NHBD kidneys produced promising results
for graft survival (96%). Immunosuppression protocol needs to be tailored
in view of avoiding CNI toxicity and long term outcome needs further
evaluations.

Sa632 A SIMPLE PHARMACOKYNETIC PARAMETER IDENTIFIES
TACROLIMUS SLOW-METABOLISING TRANSPLANTED
PATIENTS EXPOSED TO HIGHER RISK OF
NEPHROTOXICITY

Marco Quaglia 1, Roberta Fenoglio 1, Riccardo Antoniotti 1 ,
Elisa Lazzarich 1, Andrea Airoldi 1 , Alberto Menegotto 1, Valentina Binda 1,
Izzo Cristina 1 , Tiziana Cena 2, Gennazzani Carlo 3, Piero Stratta 1.
1Clinical and Experimental Medicin. Nephrology and Transplantation,
Amedeo Avogadro University, Novara, Piemonte, Italy; 2Epidemology and
Statistics, Amedeo Avogadro University, Novara, Piemonte, Italy;
3Chemical, Food, Pharmaceutical and Pharmacological Sciences, Amedeo
Avogadro University, Faculty of Pharmacy, Novara, Piemonte, Italy

Introduction and Aims: Tacrolimus (TAC) narrow therapeutic index and
wide inter-individual variability in its metabolism is well known. Ge-
netic polymorphisms of CYP3A4 and of CYP3A5 appear to affect TAC
metabolism efficiency. Aim of the study was to identify a pharmacokynetic
parameter capable of predicting genetic profile of TAC metabolism in a
sample of renal transplanted patients.
Methods: 450 patients treated with TAC who were transplanted at our Center
from 1998 to January 2009, with the end of the follow-up on December
2009, were evaluated by: 1) Calculation of level/dose ratio of TAC (ratio

between blood concentration and dose/kg/day) at different follow-up times to
identify phenotypic profiles of TAC metabolism; 2) Analysis of patient and
organ outcomes in different phenotypes; 3) Genotype analysis of CYP3A5
polymorphisms (CYP3A5*1/3) in 63 patiens to verify correspondence
between genotype and observed phenotype.
Results: 1) Values of tacrolimus level/dose ratio at six months has allowed
identification of 4 phenotypes (“very fast”, “fast”, “slow” and “very slow”)
characterised by very different ratios (from 65±14 ng · ml-1/mg ·kg-1 in very
fast metabolisers to 315±125 ng ·ml-1/mg ·kg-1 in very slow metabolisers).
2) no differences between very fast and very slow metabolisers were
observed in hard end-points which were very rare (deaths = 13/450,
3%; end-stage renal disease = 18/450, 4%), while significant differences
emerged in secondary outcomes: “very slow” metabolisers had earlier
and more severe neoplastic complications, a higher incidence of recurrent
infections (p=0,04) and post-transplant diabetes (17/112, 15%), an earlier
biopsy-proven nephrotoxic damage (100% of cases within 6° month), a
trend towards more severe hypertension (p=0,09) and higher mean serum
creatininemia (sCr) and proteinuria (Pto) both at discharge (sCr 2,07 mg/dl
p=0,07; Pto = 0,44 g/24h) and 6 months afterwards (sCr = 1,8 mg/dl; Pto =
0,28 g/24h, p=0,05). Slow metabolisers are less represented among patients
receiving a higer steroid dose/kg, confirming the impact of steroid therapy
on TAC metabolism.
3) Genotype analysis on 63 patients has shown that CYP3A5*1 polymor-
phism (9/63) is associated with fast phenotypes (9/9= 100%), whereas other
genotypes are evenly distributed across all categories.
Conclusions: Ratio between TAC level/dose is a useful tool to identify
slow TAC metabolisers, who are who seem to be more exposed to the risk
of nephrotoxicity especially when steroid therapy tapering reduces their
metabolic efficiency even more.

Sa633 SHORT-TERM COMPENSATORY INCREASE IN
GLOMERULAR FILTRATION RATE IN REMAINING KIDNEY
AFTER LIVING DONOR NEPHRECTOMY

Geir Mjøen 1, Karsten Midtvedt 1 , Henrik Bergrem 1, Ole Øyen 2,
Hallvard Holdaas 1. 1Medical Department, Oslo University Hospital, Oslo,
Norway; 2Surgical Department, Oslo University Hospital, Oslo, Norway

Introduction and Aims: There have been concerns that elderly and over-
weight kidney donors may have a reduced capacity to increase glomerular
filtration rate (GFR) after donor nephrectomy. We wanted to assess com-
pensatory increase in GFR stratified by age, sex and body mass index (BMI)
after living donor nephrectomy.
Methods: All live kidney donors in Norway in the period 1997-2008 were
included. GFR was estimated per kidney by the standardized Cockroft-Gault
equation. We assessed GFR per kidney prior to and 1 week after donor
nephrectomy stratified by BMI, age and sex
Results: A complete set of data on 1006 out of 1022 donors was available.
Mean age was 47.7±11.8 years, mean BMI 25.3±3.2 kg/m2 and 41.7%
were males. Mean hospital stay was 7.2±2.3 days. Mean creatinine was
75.7±13.3 mmol/l preoperatively and 111.8±20.9 mmol/l at discharge.
Mean GFR per kidney was 48.3±10.7 ml/min preoperatively, increasing
to 65.2±13.1 ml/min at discharge, an overall increase of 35%. In donors
with BMI>25 kg/m2 (n=524), GFR increased from 50.5±10.6 ml/min to
67.2±13.5 ml/min. Corresponding values for donors with BMI<25 kg/m2

were 45.9±10.3 ml/min and 63.0±12.4 ml/min. Accordingly, relative
increase in GFR was 33.1% vs. 37.3%. Female donors (n=587) had a
greater compensatory increase in GFR after donation with 39.6%, versus
28.9% for male donors. Donors older than 60 years of age (n=159) had

Glomerular filtation rate (GFR) per kidney

Category Preoperative GFR discharge Absolute Relative
GFR (ml/min) (ml/min) increase (ml/min) increase (%)

BMI >25 (n=524) 50.5 67.2 16.7 33.1
BMI <25 (n=482) 45.9 63.0 17.1 37.3
Male gender (n=419) 50.8 65.5 14.7 28.9
Female gender (n=587) 46.5 64.9 18.4 39.6
Age >60 years (n=159) 38.5 51.4 12.9 33.5
Age <60 years (n=847) 50.1 67.7 17.6 35.1
Total (n=1006) 48.3 65.2 16.9 35.0

BMI: Body mass index. GFR estimated by standardized Cockroft-Gault equation.
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significantly lower GFR preoperatively (38.5±7.0 ml/min vs. 50.1±10.3
ml/min, p<0.001), and at discharge (51.4±9.2 ml/min vs. 67.7±12.1
ml/min, p<0.001), although the relative increase did not differ.
Conclusions: Compensatory hypertrophy after donor nephrectomy was
significantly greater in female donors. Older donors had a substantial lower
GFR one week after donation. Our finding warrants a close follow-up of
kidney donors older than 60 years.

Sa634 PROTEINURIA REDUCTION IN THE FIRST YEAR AFTER
RENAL TRANSPLANTATION: PROGNOSTIC VALUE ON
GRAFT AND PATIENT SURVIVAL

Asuncion Sancho 1,2, Luis M. Pallardo 1,2 , Eva Gavela 1,2,
Sandra Beltran 1,2, Julia Kanter 1, Ana Avila 1, Jose F. Crespo 1. 1Servicio de
Nefrología, Hospital Universitario Dr Peset, Valencia, Spain; 2Fundación
Renal Tomás de Osma, Valencia, Spain

Introduction and Aims: Proteinuria after renal transplantation is frequently
an early complication that is followed by a reduced allograft and patient
survival. In native kidneys proteinuria reduction is followed by a decrease of
renal failure risk, but very few information exists about it in renal transplant
recipients. Our aim was to analyze rhe risk factors that could influence the
proteinuria reduction along the first year after transplantation, defined as a
persistent decrease of 24 hours proteinuria >0.2 gr, and their prognostic
meaning on graft and patient survival.
Methods: In 357 deceased renal transplant, we have analyzed 256 trans-
plants with proteinuria in the first year after transplantation. We compared
the group of 121 patients (47,2%) who showed proteinuria reduction along
the first year, with 135 patients in which proteinuria was stable or increased
0,2 g/day (57,3%). In 101 patients (25,2%) proteinuria was negative during
the first postrasplant year.
Results: The mean 24h proteinuria was similar at three months in both
groups. Persistence or increase of proteinuria was associated with a longer
dialysis treatment (P=0.040), older donor age (P=0.026), more HLA in-
compatibilities (P=0.000), more use of anti-CD25 monoclonal antibodies
(P=0.009), and with acute rejection (P=0.037). Non decreased proteinuria
patients showed a higher serum creatinine and blood pressure (p>0.05) in
spite of a similar use of renin-angiotensine blockers. Multivariate analysis
showed that acute rejection episodes (P=0.027), donor age >55 years
(P=0.015) and HLA incompatibilities (P=0.002) were independent risk
factors for a non decreasing proteinuria pattern along the first year. Non
decreasing proteinuria was associated with a lower graft (P=0.0013) and
patient survival (P=0.0076), with a HR of graft failure of 3.747 (P=0.000),
and of patient death of 2.952 (P=0.011). Patients who showed reduction of
proteinuria had a similar graft (P=0.5035) and patient survival (P=0.7874)
than those without proteinuria in the first year.
Conclusions: In conclusion, a non-decreasing proteinuria pattern was related
to acute rejection, older donor age, and more HLA incompatibilities. A
reduction of proteinuria along the first year was associated with an improved
graft and patient survival. Early detection of proteinuria after transplantation
should encourage to take measures to promote nephroprotection.

Sa635 REGISTRATION OF MEDICATION COMPLIANCE IN
KIDNEY TRANSPLANT RECIPIENTS BY USING THE
ESSEN COMPLIANCE SCORE (ECS)

Leif H. Haferkamp 1, Tobias R. Türk 1, Gabriele H. Franke 2,
Melanie Jagla 2, Jens Reimer 3, Andreas Kribben 1, Oliver Witzke 1.
1Nephrology, University Hospital, Essen, Germany; 2Rehabilitation
Psychology, University of Applied Sciences Magdeburg-Stendal, Stendal,
Germany; 3Department of Psychiatry and Psychotherapy, Medical Centre
Hamburg-Eppendorf, Hamburg, Germany

Introduction and Aims: Compliance is one of the most significant thera-
peutic goals for kidney transplant recipients. Non-compliance has reported
to occur in 2% to 67% of kidney transplant recipients. Major noncompliance
is an important cause of acute or late rejection episodes and severe graft
damage. The purpose of this study was to develop and validate a new
questionnaire to measure adherence in kidney transplant patients and to
identify screening criteria for noncompliance.
Methods: For this study we developed the Essen Compliance Score (ECS)

as a new instrument to score compliance in kidney transplant recipients.
We modified the Morisky-Score to the ECS. The weakness of the Morisky
Score is its shortness and its categorical answer options. To create a better
tool measuring patient compliance we extended the 4 questions of the
Morisky-Score to 24 questions and used a Likert-Scale. Clinical data and
psychological questionnaires (End-stage-renal-disease symptom-checklist
(ESRD-SCL™), Essen Questionnaire of coping mechanisms of illness
(EFK), a short form of the SF-36 health survey questionnaire (SF-8),
questionnaire of social support (F-Sozu-K14)) were used for validation.
Results: Between December 2007 and July 2008, 418 kidney transplant
recipients have completed the questionnaire in our outpatient department.
18 of 24 questions were suitable to build the ECS. A third of the patients
was perfectly compliant, another third of the patients showed moderate
compliance and the last third demonstrated low compliance. Older patients
were more likely to be compliant than younger patients. Patients taking
Mycophenolat (Cellcept® or Myfortic®) showed better compliance than
patients not taking mycophenolat. Patients with a hemoglobin more than
13g/dl showed better compliance than patients with a hemoglobin of
11-13g/dl. The higher the GFR, the better was the compliance.
Conclusions: The ECS is a reliable and valid instrument for measuring
compliance in kidney transplant patients. The Compliance in our patient
collective is comparable to several studies and meta-analyses. We intend to
use the Essen Compliance Score routinely in our outpatient department to
identify patients with low compliance and to achieve a better compliance
with selective interventions like patient education.

Sa636 LONG-TERM COMPENSATION OF RENAL FUNCTION
AFTER DONOR NEPHRECTOMY IS NOT AFFECTED BY
DONOR FACTORS

Yu Seun Kim, Dong Jin Joo, Kyu Ha Huh, Myoung Soo Kim. Department
of Transplantation Surgery, Yonsei University Health System, Seoul, Korea

Introduction and Aims: We retrospectively evaluated the factors that in-
fluence the compensatory ability of the remaining kidney after nephrectomy
in donors for kidney transplantation.
Methods: Follow-up renal function data of 396 donors (46.2%) were avail-
able from 857 living kidney donors from January 1999 to December 2007
at Yonsei University, Severance Hospital, Korea. The renal function was
expressed as estimated glomerular filtration rate (e-GFR) was calculated by
Modification of Diet in Renal Disease (MDRD) formula. Post-nephrectomy
renal function was expressed as relative renal function (post-nephrectomy
e-GFR ratio versus pre-nephrectomy e-GFR,%).
Results: Two cases (0.05%) of renal failure resulted during 26.0±24.2
months of follow-up. The mean e-GFR decreased to 62.0±13.1 ml/min im-
mediately after nephrectomy from 93.2±18.5 ml/min at pre-nephrectomy.
Donors with high body mass index (BMI) and male sex showed a greater
decrement of renal function at the immediate post-nephrectomy period
(within 7 days). The long-term follow-up relative renal function signifi-
cantly increased by post-nephrectomy duration. The slope of relationship
between the relative e-GFR and post-nephrectomy duration was 0.176
(y=67.022+0.176x, R2=0.103, p<0.0001). It indicates that the estimated
e-GFR increased 2.11±3.12% of its initial e-GFR per post-nephrectomy
year. Unlike the immediate post-nephrectomy change of renal function,
the long-term renal function was not affected by donor factors such as
age, gender and BMI. The compensation of renal function persisted after
nephrectomy regardless of donor factors in univariate and multivariate linear
regression analysis (Fig.1).

Conclusions: The decrease in e-GFR immediately after donation may vary
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due to donor factors, but our study shows that long-term compensation of
the residual renal function occurs regardless of donor factors.

Sa637 HYPERTENSION ONE YEAR AFTER DONOR
NEPHRECTOMY

Geir Mjøen 1, Karsten Midtvedt 1 , Henrik Bergrem 1, Ole Øyen 2,
Hallvard Holdaas 1. 1Medical Department, Oslo University Hospital, Oslo,
Norway; 2Surgical Department, Oslo University Hospital, Oslo, Norway

Introduction and Aims: There are concerns that donor nephrectomy is
associated with an increase in blood pressure. We wanted to evaluate
changes in blood pressure and prevalence of hypertension during the first
year after donation, and examine if hypertension at one year was associated
with particular donor characteristics.
Methods: We retrieved the files from all live kidney donors in the period
1997-2007. Preoperative characteristics were registered, and one year data
were collected from the Norwegian Live Donor Registry.
Results: We had one year follow-up data on 573 out of 908 donors. Baseline
characteristics did not differ between donors with and without follow-up
data. Mean age was 47.7±11.8 years, mean body mass index (BMI)
25.3±3.2 kg/m2 and mean creatinine clearance 115.9±24.5 ml/min. There
were 41.7% men and 31.8% were smokers. Sixteen donors had hypertension
before donation, two of these were on medication. Mean systolic pressure
was 122.8±10.3 mmHg and diastolic 76.5±7.2 mmHg, increasing to
124.4±14.3 mmHg (p=0.005) and 78±8.1 mmHg (p<0.001) at one year
after donation. At follow-up, 68 donors (11.9%) had hypertension, thirteen
of these were on medication. Of the sixteen donors with hypertension before
donation, six were normotensive. By multiple logistic regression (n=567)
BMI>25 (OR 1.9, p=0.02), age>60 (OR 3.9, p<0.001) and preoperative
hypertension (OR 9.5, p<0.001) were significantly associated with increased
risk of hypertension at follow-up. Male gender (OR 1.2, p=0.66) showed no
such association.
Conclusions: At one year after kidney donation, blood pressure increased
significantly from preoperative values, and 11.9% of donors were diagnosed
with hypertension. Donor overweight, preoperative hypertension and age
over 60 years were associated with increased blood pressure; indicating a
need for close follow-up of these subgroups.

Sa638 ELDERLY DONORS SHOW COMPARABLE KIDNEY
OUTCOMES TO YOUNG DONORS AFTER
RETROPERITONEOSCOPIC LIVE NEPHRECTOMY

Masahiro Yashi 1,2, Takashi Yagisawa 1, Akinori Nukui 1,
Takehito Fujiwara 1, Yasunaru Sakuma 1, Nobuo Ishikawa 1,
Takaaki Kimura 1, Toshihisa Iwabuchi 2, Osamu Muraishi 2. 1Surgical
Branch, Institute of Kidney Diseases, Jichi Medical University Hospital,
Shimotsuke-shi, Tochigi, Japan; 2Urology, St. Luke’s International
Hospital, Chuo-ku, Tokyo, Japan

Introduction and Aims: Laparoscopic donor surgery enables faster restora-
tion of quality of life than the open surgery and encourages kidney donation.
The number of elderly donors is recently increasing, but the use of elderly
kidney remains controversial in view of donor and graft survival. At least,
the safety of donors must be guaranteed, and this study was conducted to
clarify the residual renal function of elderly donors.
Methods: The side of donor kidney was decided according to the strict
policy, leaving the better-functioning kidney in the donor. A total of 90
retroperitoneoscopic live donor nephrectomies were performed. Twenty of
the 90 (22.2%) were elderly donors over than 65 years. Postoperative renal
functions represented by serum creatinine level and estimated GFR (eGFR)
according to Modification of Diet in Renal Disease study equation were
compared among groups classified with age.
Results: The mean age of young, middle, and elderly donors was 41.6±6.2,
57.1±4.2, and 71.3±4.6 years, respectively. Perioperative characteristics,
such as gender, body mass index, operative time, warm ischemia time,
and rate of complications were not significantly different among groups.
One year post-donation, the serum creatinine values in young, middle, and
elderly donors increased to 1.00±0.23, 0.92±0.22, and 1.08±0.24 mg/dl
(p=0.068), and the eGFR decreased to 69±10, 64±7, and 60±12% of its
pre-donation value, respectively (p=0.130). However, the data demonstrated

a steady improvement in the young donors, while the data remained
unchanged in the middle and elderly donors. At 3 years post-donation, the
minor difference of the eGFR was observed among groups.

Conclusions: The residual renal function after kidney donation in elderly
donors is comparable to that in young donors in the mid-term observation,
and our retroperitoneoscopic approach with consisting policy for deciding
the side is feasible. Although long-term studies are needed, the results
provide a rationale for the continued use of elderly kidney donors, and may
contribute to reduce chronic organ shortage.

Sa639 CIRCULATING ANGIOPOIETIN-2 LEVELS INCREASE
AFTER UNILATERAL NEPHRECTOMY IN AN ADMA
INDEPENDENT MANNER

Sascha David 1, Philipp Kuempers 2, Alexander Lukasz 1, Stefanie
M. Bode-Boeger 3, Volker Kliem 4, Hermann Haller 1, Jan T. Kielstein 1.
1Nephrology and Hypertension, Medical School Hannover; 2Medicine D,
Division of General Internal Medicine, Nephrology and Rheumatology,
University Hospital Münster; 3Institute for Clinical Pharmacology,
Otto-von-Guericke University Magdeburg; 4Department of Nephrology,
Lower Saxony Center for Nephrology

Introduction and Aims: Angiopoietin (Ang)-1 and Ang-2 are ligands
of the endothelial-specific Tie2 receptor and play an important role in
atherosclerosis. We have previously shown that circulating Ang-2 levels are
markedly increased and correlate with atherosclerotic burden in stage 1-5
chronic kidney disease (CKD). Thereby, Ang-2 levels nicely correlate with
the glomerular filtration rate (GFR) as well as asymmetric dimethylarginine
(ADMA). Ang-2 is released from Weibel-Palade bodies in states of nitric
oxide (NO) deficiency. It is unclear whether the rise in circulating Ang-
2 is related to the impairment of renal function and/or the associated
decrease in NO bioavailability that is mainly due to the accumulation of
the endogenous NO synthase inhibitor ADMA. The aim of the current
study was to investigate the potential role of ADMA-driven Ang-2 release
as a consequence of loss of GFR. To reduce confounders by CKD, we
investigated Ang-2 and ADMA levels in apparently healthy kidney donors
before and after unilateral nephrectomy.
Methods: We measured longitudinally Ang-2 (immunoluminometric assay)
and ADMA (liquid chromatography-electrospray tandem mass spectrome-
try) levels in 15 healthy individuals before and up to 72 hours (0, 3, 6, 12,
24, 72 h) after kidney donation. Additionally, we assessed the following
parameters: arginine, SDMA, cGFR (Cystatine C), creatinine, blood urea
nitrogen (BUN), phosphate, and interleukin-6.
Results: One hour before unilateral nephrectomy mean Ang-2 levels of
kidney donors were within the known range for healthy controls (1.43±0.47
ng/mL). Already 3 days after donation, Ang-2 (2.45±1.14 ng/mL, p=0.001),
but not ADMA levels increased significantly. Additionally, the changes in
cGFR correlated with those in Ang-2 (Spearman’s coefficient of correlation:
r=-0.54, p=0.03). However, the previously reported relation between ADMA
and Ang-2 in CKD patients was not present in those apparently healthy
kidney donors after nephrectomy (r=-0.24, p=0.397).
Conclusions: Acute loss of 50% of GFR resulted in a significant increase
in circulating levels of Ang-2 independently from ADMA. The fact that all
study subjects have been healthy people might exclude the possibility that
the Ang-2 elevation is simply reflecting underlying vascular co-morbidities.
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However, in contrast to the findings in CKD patients, the Ang-2 levels were
not associated to ADMA. Our data points towards a profound, new role of
the kidney in regulating the angiopoietin homeostasis, but the mechanism
has yet to be clarified.

Sa640 TISSUE ET-1 LEVEL AND ATHEROSCLEROSIS IN
PATIENTS WITH CHRONIC KIDNEY DISEASE

Hamid Noshad. Sina Hospital Tabriz University of Medical Sciences,
Tabriz, Islamic Republic of Iran

Introduction and Aims: We investigated the correlation between
atherosclerosis and tissue and serum levels of endothelin-1 in patients
with chronic kidney disease (CKD).
Methods: Arterial samples were obtained from 35 patients with CKD during
arteriovenous fistula placement. Thirty one patients with cardiovascular
disease who underwent coronary artery bypass graft (CABG) were selected
as the atherosclerotic group, and a piece of their aorta punched during CABG
was obtained. Also, a small piece of the renal artery was dissected during
donation in 24 kidney donors (control group). Tissue endothelin-1 level
was measured and atherosclerosis grading was determined by pathologic
examination. Serum levels of endothelin-1 were also measured in the three
groups.
Results: The mean tissue endothelin-1 levels were 10.73±7.57 pg/mL,
12.16±3.95 pg/mL, and 0.93±1.06 pg/mL in the patients with CKD,
those with CABG, and donors, respectively (P<0.001). The mean serum
endothelin-1 level was 25.23±15.15 pg/mL in the patients with CKD,
21.13±17.22 pg/mL in the patients with CABG, and 2.66±1.51 pg/mL
in the donors (P<0.001). Atherosclerosis grades correlated with tissue
endothelin-1 level (r = 0.823, P<0.001) and serum endothelin-1 level
(r = 0.608, P<0.001) in the patients with CKD. Multiple regression
analysis showed tissue endothelin-1 level as the main predicting factor of
atherosclerosis (P<0.001).
Conclusions: Tissue endothelin-1 concentration is more important than
serum endothelin-1 or lipids levels in prediction of atherosclerosis. Thus,
blockade of tissue endothelin-1 receptors with its antagonists may prevent
atherosclerosis progression.
Disclosure: Drugs Applied Research Center, Faculty of medicine, Tabriz
university of medical Sciences, Tabriz , Iran for supports.

Sa641 CORRELATION OF PRETRANSPLANT TROUGH
TACROLIMUS LEVEL WITH EARLY ACUTE REJECTION
IN LIVE DONOR RENAL TRANSPLANTATION

Kalpesh Gohel, Manish Tripathi, Umapati Hegde, Sishir Gang,
Mohan Rajapurkar. Department of Nephrology, Muljibhai Patel Urological
Hospital and Society for Research in Nephro-Urology, Nadiad, Gujarat,
India

Introduction and Aims: Improving long term renal survival remains ’Holy
Grail’ of renal transplantation. Acute Rejection, IFTA and chronic CNI toxi-
city are the key mediators of long term graft loss. The risk of acute rejection
is greater in the first week post transplant and progressively decreases after
the first months. Thus, the concentration of immunosuppressive drugs must
be maximal at this initial phase and tapered during subsequent months,
according to the evolution of patient and graft function. Up to the present
moment, there is neither consensus nor a systematic study that addresses
the impact of pre-transplant administration of immunosuppressive therapy
on incidence and severity of acute rejection. So we aimed the present study
to assess the correlation of baseline pretransplant trough tacrolimus level
with early rejection.
Methods: We prospectively analyzed the trough tacrolimus level on the day
prior to transplantation of 179 patients transplanted from September 2007
to September 2009. We divided them into three groups according to the
trough levels: Group I = ≤ 5 ng/ml, Group II = 5-15 ng/ml and Group III
> 15ng/ml. Their demography including Immunosupression, native kidney
disease, HLA match, donor characteristic, Incidence of biopsy proven acute
rejection, new onset diabetes, post transplant infection and biopsy proven
calcineurine inhibitor toxicity were studied.
Results: Their demography including age, gender, Immunosupression,
donor age were comparable in all three groups as shown in Table 1.

Table. 1 Results

Tacrolimus Trough level (ng/ml) → Gr I ≤5 Gr II 5–15 Gr III ≥15
(n=34) (n=112) (n=33)

Mean Age (years) 31.4±12.3 35.4±10.6 37.4±11.1
Gender Male:Female 24:10 94:18 27:6
Relation:Related 28 76 22
Relation:Other than related 06 36 11
Donor Mean Age (years) 49.05±10.15 47.7±10.14 46.42±10.2
Induction Agent 15 35 17
Anti proliferative - Azathioprine:MMF 20:14 50:62 11:22
Acute Rejection Episodes (%) 12 (35.3) 27 (24.1) 5 (15.2)
Banff Grade >2 A 3 8 0
Biopsy Proven CNI Toxicity (%) 2 (5.9) 9 (8.03) 5 (15.1)
New Onset Diabetes (%) 17 (50) 42 (37.5) 14 (42.4)
Post Tx Infection Episodes 12 33 15
Graft Survival % (1 year) 97.1 98.2 100

Incidence of biopsy proven acute rejections were highest in the Group I
and lowest in the Group III. None of the patients in Group III had rejection
with Banff grade ≥ 2. Incidence of post transplantat infection, new onset
diabetes were comparable. Incidence of biopsy proven CNI toxicity was
higher from group I to Group III.
Conclusions: Incidences of early rejection reduce significantly as the
pretransplant trough tacrolimus level increases. Also with higher trough
level (>15)severity of rejection reduces and we did not encounter any
higher grade TIR or antibody mediated rejection when trough level was >

15 ng/ml. Trend towards higher nephrotoxicity with higher trough level was
noted.

Sa642 XM-ONE DETECTION OF ANTI-ENDOTHELIUM CELL
ANTIBODIES IDENTIFIES A SUGGROUP OF HLA-Ab
NEGATIVE PATIENTS UNDERGOING ACUTE REJECTION

Paula Xavier 1, Paula Aires 1, Cecília Mendes 1, Gerardo Oliveira 2,
Helena Alves 1. 1Citometria Fluxo, Centro Histocompatibilidade Norte,
Porto, Portugal; 2CINTESIS/FMUP, Universidade Porto, Porto, Portugal

Introduction and Aims: It is well documented that kidney transplant (KTx)
patients exhibiting post-KTx antibodies (Ab) against either HLA or non-
HLA antigens expressed by endothelium of the graft (AECA) undergo
frequent episodes of rejection and has decreased long term KTx survival.
AECA detection has been so far impractical for use in clinical routine. The
novel developed FCXM kit, XM-ONE permits an easy AECA analysis.
Methods: We retrospectively analysed 99 post-KTx sera from 57 KTx
for AECA by XM-ONE using non-donor peripheral blood endothelial
progenitor cells as targets. Patients were divided into group I (n=25), stable
and group II (n=32), acute rejection (confirmed by core biopsy). Sera were
harvested between day 7 and 8 years post-KTx (in group II on rejection
day).
Results: Of the 99 assays, 37 were AECA positive: 2 had IgG, 26 had IgM
and 9 had both IgG and IgM. The sensitivity and specificity for rejection
was respectively 20% and 95% for IgG, 66,7% and 88,6% for IgM and
71% and 88,6% for IgG and/or IgM. The positive predictive and negative
predictive values for IgG and/or IgM was 86,5% and 75%, respectively. Out
of the 37 positive AECA, 18 were negative for HLA Abs by single antigen
beads (48,6%), of which 14 belonged to Group II, 77.6%. Of interest, 8
KTx were positive for IgG and/or IgM pre-Tx and all rejected, while acute
rejection was observed in 23% of KTx negative for anti-endothelial Ab
pre-KTx.
Conclusions: Our data suggest that AECA detection by XM-ONE identifies
an important subgroup of KTx patients undergoing HLA-Ab negative
acute rejections which would be of paramount importance for therapeutic
guidance. Furthermore, anti-endothelial Ab pre-Tx conveyed a very high
risk for acute rejection. Providing these findings are confirmed in a
larger group, anti-endothelial antibody positivity would warrant heavier
immunossupression therapy from the beginning in KTx.
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Sa643 ASYMMETRIC DIMETHYLARGININE DECREASE AFTER
REDUCING OF MUSCLE MASS FAT AFTER RENAL
TRANSPLANTATION

Vladimir Teplan 1, Andrea Mahrova 2, Jaroslav Racek 3, Milena Stollova 1 .
1Dept of Nephrol, Transplant Centre, Inst Clin Exp Medicine, Prague,
Czech Republic; 2Faculty of Physical Educ and Sport, Charles Univ,
Prague, Czech Republic; 3Dept of Biochem, Charles Univ, Pilsen, Czech
Republic

Introduction and Aims: Asymmetric dimethylarginine (ADMA) is an
endogenous inhibitor of NO synthase linked to endothelial dysfunction and
cardiovascular complication after renal transplantation (Tx). ADMA plasma
level depends of renal function but also on body fat.
The aim of prospective cohort study was to asses the relationship between
plasma ADMA and fat in muscle mass examined by magnetic resonance
(MRI and MRS) in Tx patients with obesity.
Methods: For a period of 24 months we monitored 136pts (M 72/F 64, aged
24 – 72 yrs, BMI over or equal 30 kg/m2) after Tx. Plasma ADMA was
estimated by HPLC and standard imunosuppression was used. Intervention
involved controlled exercise regimen (Rikli Jones, SF-36, Intervention) and
special modified diet (low- energy, high BCAA supply).
MRI and MRS were performed at month 1. and at month 24. The areas
of imagining were abdominal muscles (MRI) and calf muscles (MRI-TA)
following by 1H MRS analysis of intra – extra cellular fat in m. tibialis
(CH3/CH2).
Results: After this period, significant differences were found in plasma
(month 1. vs month 24., t- test, ANOVA): ADMA 3.82±0.43 vs 2.12±0.24
μmol/L, p<0.01, adiponectin 12.12±5.0 vs 22.6±5.2 μmol/mL, p<0.01,
leptin 50.4±8.3 vs 21.10±7.2 ng/L, p<0.01.
MRI and MRS examinations confirmed reducing of muscle fat from 42%
±12% in abdominal area to 24%±6% in calf area, p<0.01.
Renal function was stabilized (GFR 65±12mL/min) and BMI was not
significantly changed.
Conclusions: Reducing of fat in muscles was associated with decrease of
ADMA and leptin, and increase of adiponectin. The regimen beside well
–being may decrease the cardiovascular risk after Tx.
The study was supported by Grant IGA MS 10518-3/2009

Sa644 RENAL TRANSPLANTED SLE PATIENTS HAVE INFERIOR
PATIENT SURVIVAL COMPARED TO MATCHED
CONTROLS

Gudrun Norby 1, Torbjørn Leivestad 2, Hallvard Holdaas 1. 1Department of
Medicine, 2Department of Immunology, Oslo University Hospital,
Rikshospitalet, Oslo, Norway

Introduction and Aims: Patients with SLE have been reported to have
inferior or equal patient and graft survival compared to patients transplanted
for non-SLE endstage renal disease (ESRD). Patients with systemic lupus
erythematosus (SLE), with or without ESRD, are at increased risk of
premature cardiovascular morbidity and mortality. The aims of the study
was to assess graft and patients survival in a cohort of SLE transplanted
patients in a large centre.
Methods: Ninety transplantations were performed in 79 SLE recipients from
1972 to 2005. SLE patients were matched with recipients transplanted for
non-SLE glomerulonephritis, excluding recipients transplanted for diabetes
nephropathy. For each case, 2 controls were matched for age, donor source
(living donor/deceased donor), era and sex (when possible).
Results: SLE transplanted patients were mainly women (77%) with an
age of 37±13 years at transplantation (controls 37±13 years). This age
at transplantation is 20 year younger than the general transplant age in
Norway, reflecting that the disease predominantly affects young women.
Living donors were used in 52% of SLE recipients versus 53% in the
controls. Death censored graft survival was equal for SLE transplanted
patients and matched controls with 1, 5 and 10 years graft survival of 89%,
82% and 71% for SLE recipients, and 91%, 83% and 74% for matched
controls (p=0.69).
One year patient survival was 94% and 96% for SLE recipients and controls
respectively. Corresponding patients survival at 5 years was 83% and 91%
and at 10 year 68% and 84%. (p=0.023). Death cause was cardiovascular in
34% in the control group versus 58% in the SLE transplanted group.

Conclusions: SLE transplanted patients have equal death censored graft
survival compared to matched controls, but SLE patients have inferior
patient survival. Cardiovascular causes were more frequent as death cause
in SLE transplanted patients.

Sa645 RENAL FUNCTION OF AN EVEROLIMUS BASED
THERAPY AFTER CALCINEURIN INHIBITOR
WITHDRAWAL IN MAINTENANCE RENAL TRANSPLANT
RECIPIENTS

H. Haller 1, T. Rath 1, M. Zeier 1, W. Arns 1, S. Kramer 2, E.-M. Vogel 2,
F. Pietruck 1, P. Reinke 1, K. Budde 1. 1APOLLO Study Group; 2Novartis
Pharma, Nuremberg, Germany

Introduction and Aims: Assessment of renal function, safety and efficacy
of an Everolimus regimen after Calcineurin-Inhibitor (CNI) withdrawal in
maintenance kidney allograft recipients.
Methods: In an open-label, randomized, controlled, multi-center study
93 patients on a stable immunosuppressive therapy consisting of CNI,
mycophenolate sodium (EC-MPS) with or without corticosteroids were
randomized to either continue CNI treatment (trough level (C0): Tacrolimus
5-10ng/ml, Cyclosporine: 80-150ng/ml) and EC-MPS (n=47) or b) convert
to an Everolimus (C0: 6-10ng/ml) and EC-MPS (n=46) regimen.
Results: The mean time since the most recent transplantation was 6.4 years.
At Month 12 after randomization adjusted mean calculated GFR (Nankivell,
primary endpoint) was higher by 3.6 mL/min/1.73m2 for the everolimus
compared to the CNI group (62.9±3.69 vs 59.3±3.69 mL/min/1.73m2;
ANCOVA adjusted means, p=n.s.). One death occurred in both groups
and no graft loss or BPAR was observed in either group. The number
and proportion of patients discontinued study regimen due to adverse
events were 15/46 (32.6%) in the Everolimus/EC-MPS and 5/47 (10.6%) in
CsA/EC-MPS group. Important safety parameters are listed in the table:

CNI/EC-MPS Everolimus/EC-MPS

Hyperlipidaemia [% of pts] 0 6.5
Total Cholesterol [mmol/L] 5.21 6.10
LDL [mmol/L] 3.10 3.68
HDL [mmol/L] 1.27 1.46
Triglycerides [mmol/L] 2.58 2.49
Anaemia [% of pts] 0 6.5
Leucopenia [% of pts] 2.1 10.9
Thrombocytopenia [% of pts] 0 4.3
Mouth ulceration [% of pts] 0 26.1
Diarrhoea [% of pts] 4.3 6.5
Any infections [% of pts] 53.2 63.0
Serious infections [% of pts] 10.6 17.4

Conclusions: The late conversion to an Everolimus/EC-MPS treatment
in maintenance renal transplant patients after CNI withdrawal leads to a
better renal function and was associated with more side effects. Overall late
conversion in maintenance patients was safe but for a complete risk/benefit
assessment a long term follow-up is needed which will be attempted.
Disclosure: This abstract was possible thanks to a grant given by Novartis
Pharma.

Sa646 NGAL AS A MARKER OF RENAL DAMAGE IN KIDNEY
TRANSPLANTATION

Katia Nisi, Gaetano La Manna, Irene Capelli, Nicole Lanci, Giulia Ubaldi,
Giorgia Comai, Maria Laura Cappuccilli, Maria Piera Scolari,
Sergio Stefoni. Institute of Nephrology, Dialysis and Renal Transplant,
University of Bologna, Bologna, BO, Italy

Introduction and Aims: Neutrophil Gelatinase-Associated Lipocalin
(NGAL) belongs to the family of lipocalins and it is produced by sev-
eral cell types, including renal tubular epithelium.
In the kidney its production increases during acute damage and this is
reflected by the increase in serum and urine levels. In animal studies and
clinical trials, NGAL was found to be a sensitive and specific indicator of
acute kidney injury (AKI).
Recent studies demonstrated a correlation between NGAL and Ciclosporine
A (CsA) nephrotoxicity and acute rejection in renal transplant.
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The aim of this work was to investigate, in a prospective manner, whether
serum and urine NGAL may be seen as reliable markers in a 3-months
follow-up after transplantation.
Methods: Blood and urine samples from 33 kidney transplant recipients
were collected before transplantation and after 1, 7, 14 days, 1 and 3 months.
The urine and serum NGAL ELISA was performed using a commercially
available assay.
Results: We observed a significant and gradual decrease in serum NGAL
levels within three months after kidney transplantation (p=0.0001). Analysis
of data collected showed a positive correlation between the trends of serum
NGAL and creatinine. Serum NGAL showed significant differences at 1,
3, 7, 14 days after transplantation (p=0.013; p=0.002; p=0.001; p=0.003
respectively).
We observed that patients whose NGAL serum levels exceeded 200 ng/ml at
7 days, showed higher creatinine levels at all times examined than patients
with NGAL serum levels<200 ng/ml at 7 days (p=0.001).
Our results also showed a significant increase in NGAL urine and serum
levels in the patients with DGF, compared to patient with immediate
recovery. Urine NGAL was increased in DGF patient at 3 and 7 days
(p=0.002; p=0.006).
Very high levels of NGAL were detected in a patient with primary non
function.
Conclusions: Our results showed a correlation between NGAL and crea-
tinine serum level in patients after kidney transplantation, in patients with
improvement of renal function and patients with DGF or primary non
function.

Sa647 ABO INCOMPATIBLE KIDNEY TRANSPLANTATION:
ANTIBODY MEDIATED REJECTION (AMR) – FREE
PROTOCOL WITHOUT SPLENECTOMY

Khalid Almeshari, Abeed Pall, Ahmed Chaballout, Syed Raza,
Hind Humaidan, Tariq Owaidah, Hassan Aleid, Hazem Elgamal,
Ihab Mahmoud, Ashraf Attia, Abdulnaser Alabadi, Mai Altalhi. Renal
Transplant Program, King Faisal Specialist Hospital and Research Centre,
Riyadh, Saudi Arabia

Introduction and Aims: ABO incompatibility has long been considered
as a major histocompatibility barrier to kidney transplantation. Attempts to
breach this barrier in recent years have been increasingly successful. We
report our experience with a new protocol for ABO incompatible kidney
transplantation without splenectomy.
Methods: Our protocol consisted of a single dose IV Rituximab® (500
mg), 1.5 plasma volume plasma pheresis (PP) followed by a low dose IVIG
(100 mg/kg BW), and to complete IVIG (2 gm/kg BW) towards the end of
PP sessions. Our target pre-transplant room temperature (RT) isoagglutinin
titer was <4. All patients received induction with Thymoglobulin® and
all but one patient were maintained on Tacrolimus based maintenance
immunosuppression. Protocol renal allograft biopsy was done at 3, 6, and
12 months.
Results: Our cohort comprised 20 living donor renal transplant recipients.
There were 12 males and 8 females; average age was 37 years (range:
16 – 66); and 4 patients received pre-emptive transplants. Incompatible
blood group was B in 8; A1 in 7; and A2 in 5 patients. Average baseline
RT isoagglutinin titer was 47 (range: 8 – 256), average HLA MM was
2.5 (range: 0 – 5), and 3 patients were concurrently HLA incompatible
with their respective donors. Average number of pre-transplant PP was 4.7
sessions (range: 3 – 8), and average number of post transplant PP was 2
(range: 1 – 9). At an average follow up of 10 months (range: 1 – 25) all
patients were alive and all grafts but one were functioning (1 graft was lost
to severe AMR due to protocol violation). There was one case of clinical
Banff IA acute cellular rejection (ACR) and one case of subclinical Banff
suspicious ACR. Average serum creatinine was 84 micromol/l (range: 43 –
113).
Conclusions: Successful, AMR free ABO incompatible kidney transplan-
tation can now be achieved without splenectomy.

Sa648 IS MMF SUPERIOR TO AZATHIOPRINE IN LIVE DONOR
RENAL TRANSPLANTATION SCENARIO?

Kalpesh Gohel, Umapati Hegde, Sishir Gang, Mohan Rajapurkar.
Nephrology, Muljibhai Patel Urological Hospital and Society for Research
in Nephro-Urology, Nadiad, Gujarat, India

Introduction and Aims: Mycophenolate mofetil has replaced azathioprine
in immunosuppression regimens worldwide to prevent graft rejection.
However, evidence that its antirejection activity is better than that of
azathioprine has been provided only by registration trials with an old
formulation of cyclosporine and steroid. Previous studies like MYSS
have already raised doubt about the superiority of Mycophenolate mofetil
in deceased donor situation but not evaluated in live donor transplants.
Therefore, we aimed to compare the outcome of these two drugs with a
micro emulsion of cyclosporine and tacrolimus in live donor scenario.
Methods: We retrospectively analyzed total of 368 patients transplanted
from Jan 2001 to August 2007. We divided them into two groups according to
their antiproliferative regimen: Group I – who received Azathiprine, Group
II – who received Mycophenolate mofetyl or sodium salt. Their demography,
immunosupression, donor characteristics, surgical complications, infection,
rejection episodes as well as graft and patient survival were studied.
Results: Group I had 198 patients while Group II had 170 patients. Their
demography is detailed in Table.1. Both groups were comparable for age
and gender. Primary calcineurine inhibitors were not different between two
groups. Group I had more grafts from related donors than group II. More
number of patients in group II received induction therapy. Incidence of

Table 1. Results

Group I (n=198) Group II (n=170) P value

Mean age (yrs) 35±10 38.6±12.7 NS
Gender male:female 135:35 166:32 NS
Related:Other than related 124:74 85:85 0.02
Tacrolimus 53 57 NS
Cyclosporine 142 113 NS
Induction 18 58 <0.001
Rejection episodes 53 42 NS
Post transplant Infection 56 45 NS
NOD 19 13 NS
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rejection, post transplant infection and NOD were not different between two
groups. As shown in Fig 1 and 2 graft and patient survival were comparable
between both the groups.
Conclusions: In recipients of live donor kidney-transplants given cyclo-
sporine micro emulsion or tacrolimus, mycophenolate mofetil offers no
advantages over azathioprine in preventing acute rejections as well as graft
and patient survival and is about 10 times more expensive. Since majority of
the transplant recipients are not covered with health insurance in countries
like India, azathioprine should be considered the first choice antiproliferative
agent.

Sa649 THE IMPACT OF PH ON THE SOLUBILITY OF
MYCOPHENOLATE MOFETIL COMPARED TO
ENTERIC-COATED MYCOPHENOLATE SODIUM

K. Rupprecht 1, F. Kees 1, M. Bucher 2, J. Kreuzeder 3, L. Faerber 1,3.
1Department of Pharmacology, University of Regensburg; 2Clinic of
Anaesthesiology and Surgical Intensive Care, University Hospital of Halle;
3Novartis Pharma, Nuremberg, Germany

Introduction and Aims: Peptic ulcer disease is a common complication
among renal transplant recipients requiring administration of antiulcer
agents leading to an increase in intragastric pH. Recently, it has been shown
in healthy volunteers that co-treatment with pantoprazole decreased the
bioavailability of mycophenolate mofetil (MMF) but not of enteric-coated
mycophenolate sodium (EC-MPS). The aim of this study was to elucidate
the mechanism of this interaction and its effect on trough level correlation
with the AUC12h.
Methods: An USP paddle apparatus (37°C, 50rpm) was used to test
dissolution from EC-MPS 360mg and MMF 500mg tablets. Testing was
carried out in triplicate with one tablet per vessel in 900ml aqueous
buffer. Samples were taken up to 4-hours. The active ingredient was
determined spectrophotometrically at 305 nm, and the percentage of drug
dissolved calculated. In addition, 12h trough level serum concentrations
of mycophenolic acid (MPA) from two cross-over studies in 12 healthy
volunteers were correlated with the corresponding AUC12h. Volunteers
obtained single oral doses of MMF 1000 mg or EC-MPS 720 mg with and
without concomitant treatment with pantoprazole.
Results: The dissolution of MMF decreased from 100% at pH 1-4 to 47%
at pH 5, 25% at pH 5.5, 15% at pH 6 and 13% at pH 7. As expected and as
a consequence of the enteric-coated formulation EC-MPS was stable at pH
1-4.5 for at least 2 hours and at pH 5.0 for 1 hour, respectively. A release of
100% was measured only at pH 5.5 and higher. In the in vivo study no corre-
lation of c12h and AUC12h of MPA was detectable in EC-MPS treated subjects
(r2 = 0.09 with pantoprazole; r2 = 0.02 without pantoprazole). In the MMF
treated subjects the AUC12h of MPA correlated only poorly with MPA trough
levels (r2 = 0.41). Concomitant treatment with pantoprazole completely ab-
rogated this correlation (r2 = 0.03). Moreover, MPA 12h trough levels were
not different when MMF or EC-MPS were administered with or without
pantoprazole, although cmax declined by 53% and MPA-AUC12h by 27% in
subjects treated with MMF and pantoprazole. In contrast, the pharmacoki-
netics of EC-MPS were not influenced by co-administered pantoprazole.
Conclusions: Our data show that MMF is not adequately dissolved at pH ≥
4.5 in vitro. Proton pump inhibitors increase the intragastric pH which might
result in a poorer dissolution and consequently lesser absorption rate of
MMF. PPI administration abrogates the generally poor correlation of MPA
trough levels with AUC12h. Therefore, c0 value is not an appropriate surrogate
parameter for the bioavailability of mycophenolic acid in combination with
pantoprazole.
Disclosure: This abstract was possible thanks to a grant given by Novartis
Pharma.

Sa650 THE IMPACT OF LAMUVIDINE THERAPY ON PATIENT AND
GRAFT SURVIVAL IN HBS AG POSITIVE KIDNEY
ALLOGRAFT RECIPIENTS

Caglar Ruhi 1, Inci Süleymanlar 2, Vassilis Yilmaz 1, Huseyin Kocak 1,
Alihan Gürkan 3, Gültekin Süleymanlar 1. 1Nephrology, 2Gastroenterology,
3General Surgery, Akdeniz University, Antalya

Introduction and Aims: Chronic hepatitis B virus (HBV) infection in dial-

ysis patient is still a problem for kidney transplantation (KTX). Lamuvidine
therapy can be intiated as a profilactic, preemptive and salvage therapy in
HbsAg+ KTX patients.
We aimed to compare long-term patient and graft survival between HbsAg
positive and negative KTX patients and also to investigate the effects
of profilactic-preemptive lamuvidine therapy and use of new nucleoside
analogs on HBV.
Methods: We included the data of 1838 KTX patients from 1999 to 2009,
of whom was 58 patients with HbsAg seropositivity (3,2%) and compared
survival rates between HbsAg negative recipients. Hbs Ag positive patients
were also evaluated for lamuvidine intiation time, hepatic dysfunction rate
(HBVDNA replication and elevated ALT levels greater 2 fold), and viral
breakthrough rates. 56 patients were on lamuvidine 100mg/daily and 2
patients were on entecavire 0,5mg/daily at transplantion time.
Results: The average follow up of 58 HbsAg+ patients (mean age: 35,6±9
years) was 41,8 months (1,6-104,8 months). There was no patient death
or cirrhosis development. There was 2 graft loss due to chronic allograft
nephropathy. Kaplan-Meir estimated patient and graft survival rates were
shown in Table 1.

Table 1. Kaplan-Meir estimated patient and graft survival

HBsAg+ HbsAg–

Patient survival 1 year 100% 97,6%
5 year 100% 96,6%
10 year 100% 95%

Graft survival 1 year 98,2 94,6
5 year 95,8 88,5
10 year 95,8 73,7

Lamuvidine was used profilactically in 24 patients and preemptively in
32 patients (2 patients were taken entecavir). In the profilactic group viral
replication appearance rate was 16% and hepatic dysfunction occurance
rate was 12,5%, only one patient showed progressive HBVDNA replication
therefore we switched to entecavir 0,5mg treatment, but viral replication
couldnot supressed and treatment changed with tenofovir 245mg/daily.
Tenofovir decreased HBVDNA levels rapidly from 6,6×106copies/ml to
1,3×106 copies/ml in 3 months also normalization of liver functions.
In the preemptive group 32% of patients had an increase of HBVDNA
replication and hepatic dysfunction occured in %30 of patients. The
increament of HBVDNA levels and further deterioration of liver functions
was observed in 4 patients. The treatment of these patients was switched to:
tenofovire (n=3) and adefovire (n=1) treatment. HBVDNA became negative
after 14 months of adefovire therapy. One patient out of three patients under
tenofovire therapy showed nearly complete response with normalization of
liver functions and decreased viral replication other two patients showed
normalization of liver functions with stable HBVDNA levels at 3rd month
of therapy.
Conclusions: KTX is a safe and effective renal replacement therapy for
patients with HBV infection. Lamuvidine therapy should be initiated as
soon as possible in this patient group. Tenofovir seems to be effective in the
case of lamuvidine resistance.

Sa651 SERUM OSTEOPROTEGERIN LEVELS PREDICT
SURVIVAL IN KIDNEY TRANSPLANT RECIPIENTS

Nicoleta Genoveva Mardare 1, Zsofia K. Nemeth 2, Miklos Zsolt Molnar 3,4,
Maria Eszter Czira 4, Anna Rudas 3, Akos Ujszaszi 3, Adrian Covic 1,
Istvan Mucsi 2,4. 1Dialysis and Transplantation Centre, “Dr. C.I. Parhon"
University Hospital, Iasi, Romania; 21st Dept. of Internal Medicine,
Semmelweis University, Budapest, Hungary; 3Department of
Transplantation and Surgery, Semmelweis University, Budapest, Hungary;
4Institute of Behavioral Sciences, Semmelweis University, Budapest,
Hungary

Introduction and Aims: Cardiovascular mortality is the leading cause of
death in kidney transplant (RTx) recipients. Accelerated vascular calcifica-
tion is a recognized uremia related risk factor for cardiovascular disease
(CVD). Osteoprotegerin (OPG) is a marker and regulator of arterial calcifi-
cation and it is related to all cause and cardiovascular mortality in non-renal
and hemodialysis populations.
Methods: We analyzed the association between serum OPG and survival in
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a prevalent cohort of 969 RTx patients (mean age: 51±13 years, 57% male,
21% diabetics, mean eGFR 51±20 ml/min/1.73m2). Bivariate correlations
were computed using Spearman’s Rho, Kaplan Meyer survival curves and
multivariate Cox regression models were employed to test the independent
association of serum OPG with survival.
Results: Sixty four events were registered during the follow-up (median 31
month); survival was significantly predicted by age, body mass index, mean
diastolic blood pressure, end stage renal disease (ESRD) vintage, HDL-
cholesterol, OPG, hemoglobin, MDRD GFR and albumin in univariate
analyses. Kaplan-Meyer survival analysis demonstrated significantly worse
survival for patients in the highest OPG quartile (log rank= 34.22, p<0.001).

OPG was an independent predictor for mortality in the stepwise Cox re-
gression analysis (HR=1.5, p<0.001) even after adjusting for the traditional
cardiovascular risk factors (age, BMI, serum cholesterol) and uremia related
factors (cumulative ESRD vintage, calcium-phosphate product, hemoglobin,
serum albumin) (HR=1.21, p=0.016).
Conclusions: We demonstrated in a large cohort of RTx patients that
similarly to other patient population serum OPG levels independently
predict survival in RTx patients.

Sa652 BELATACEPT VS CYCLOSPORINE IN ECD KIDNEY
TRANSPLANTS: TWO-YEAR OUTCOMES FROM THE
BENEFIT-EXT STUDY

A. Durrbach 1, C.P. Larsen 2, J. Medina Pestana 3, Y. Vanrenterghem 4,
F. Vincenti 5, S. Florman 6, J. Xing 7, A. Block 7, P. Garg 7, J. Grinyo 8.
1Bicêtre Hospital, Kremlin Bicêtre, France; 2Emory Univ. School of
Medicine, Atlanta, GA, USA; 3Hospital do Rim e Hipertensão Unifesp, Sao
Paulo, Brazil; 4Univ. Hospital Leuven, Leuven, Belgium; 5UCSF, San
Francisco, CA, USA; 6Mount Sinai Medical Center, New York, NY, USA;
7Bristol-Myers Squibb, Princeton, NJ, USA; 8Univ. Hospital of Bellvitge,
Barcelona, Spain

Introduction and Aims: Belatacept-based regimens were associated with
better renal function, with comparable patient/graft survival and acute
rejection (AR) vs a cyclosporine (CsA)-based regimen in extended criteria
donor (ECD) kidney transplant recipients at 1 year in the BENEFIT-EXT
study. The current analysis assesses pre-specified outcomes from BENEFIT-
EXT in the intent-to-treat population after 2 years of treatment.
Methods: BENEFIT-EXT is a 3-year, randomized, Phase III study in adults
receiving an ECD kidney transplant. Patients were randomized 1:1:1 to a
more intensive (MI) or less intensive (LI) regimen of belatacept or CsA; all
patients received basiliximab induction, MMF, and corticosteroids.
Results: 543 patients were randomized and transplanted; 347 completed 2
years on treatment (n=116 MI, n=119 LI; n=112 CsA). Patient/graft survival
was similar across groups (83% MI, 84% LI, 83% CsA) at 2 years. The renal
benefit of belatacept was sustained at Year 2 as assessed by the measured
GFR (52 mL/min MI, 50 mL/min LI, and 45 mL/min CsA; p=0.028 MI
vs CsA; p=0.108 LI vs CsA) and by the calculated GFR (8-10 mL/min
higher in the belatacept groups vs CsA). There were 3 additional episodes
of acute rejection after the first year (n=1 LI; n=2 CsA). The cardiovascular
and metabolic risk profile benefits of belatacept vs CsA on serum lipids and
blood pressure were sustained. The overall incidence rates of malignancies

and serious infections remained comparable across groups. There were 2
previously reported cases of PTLD between Years 1 and 2 (n=1 each MI
and LI; total cases through July 2009 in BENEFIT-EXT: n = 2 MI; n = 3
LI; n = 0 CsA). The overall safety profile remained similar across groups.
Conclusions: A belatacept-based regimen maintained better renal function, a
better cardiovascular/metabolic risk profile, and similar patient/graft survival
vs CsA at 2 years. There appeared to be no additional efficacy gained by
using the MI regimen vs the LI regimen. No new safety signals emerged.
Belatacept is a promising option in patients receiving ECD kidneys.
Disclosure: Dr Larsen has received research support and served as an advisor
to Bristol-Myers Squibb. Dr Vanrenterghem has served as an advisory board
member for Astellas Pharma US. Dr Vincenti has received research support
from Bristol-Myers Squibb, Pfizer, Novartis, Astellas, Genzyme, Genentech,
and Roche. Drs Xing, Block, and Garg are employees of Bristol-Myers
Squibb. Dr Grinyo has participated as an Advisory Board member for
Bristol-Myers Squibb.

Sa653 BELATACEPT VS CYCLOSPORINE IN KIDNEY
TRANSPLANT RECIPIENTS: TWO-YEAR OUTCOMES
FROM THE BENEFIT STUDY

C.P. Larsen 1, J. Grinyo 2, B. Charpentier 3, J. Medina Pestana 4,
N. Kamar 5, Y. Vanrenterghem 6, C.-S. Lin 7, G. Di Russo 7, P. Garg 7,
F. Vincenti 8. 1Emory Univ. School of Medicine, Atlanta, GA, USA; 2Univ.
Hospital of Bellvitge, Barcelona, Spain; 3Bicêtre Hospital, Kremlin Bicêtre,
France; 4Hospital do Rim e Hipertensão Unifesp, Sao Paulo, Brazil; 5Univ.
Hospital, Toulouse, France; 6Univ. Hospital Leuven, Leuven, Belgium;
7Bristol-Myers Squibb, Princeton, NJ, USA; 8UCSF, San Francisco, CA,
USA

Introduction and Aims: Belatacept-based regimens were associated with
superior renal function and similar patient/graft survival vs cyclosporine
(CsA) at 1 year in the BENEFIT study, despite an increase in acute rejection
(AR) in the early post-transplant period. The current analysis assesses pre-
specified outcomes from BENEFIT in the intent-to-treat population after 2
years of treatment.
Methods: BENEFIT is a 3-year, randomized, phase III study in adults
receiving a kidney transplant from a living or standard criteria deceased
donor. Patients were randomized 1:1:1 to a more intensive (MI) or less
intensive (LI) regimen of belatacept or CsA; all patients received basiliximab
induction, MMF, and corticosteroids.
Results: 666 patients were randomized and transplanted; 493 (n = 164 MI;
n = 176 LI; n= 153 CsA) completed 2 years on treatment. Patient/graft
survival was similar across groups (94% MI; 95% LI; 91% CsA) at Year
2. The superior renal benefit of belatacept-based regimens was sustained
through Year 2, as evidenced by a 15 – 17 mL/min higher measured GFR
(p<0.0001 MI or LI vs CsA) or calculated GFR in the belatacept groups vs
CsA. There were 8 additional patients with an AR episode between Year 1
and Year 2 (n = 4 MI; n = 4 CsA). The improvements in the cardiovascular
and metabolic risk profile for belatacept vs CsA were sustained, and an
additional beneficial effect on LDL-cholesterol emerged at Year 2 (p ≤ 0.002
MI or LI vs CsA). The overall incidence rate of malignancies and serious
infections remained comparable across groups. There were 2 previously
reported cases of PTLD between Year 1 and Year 2 in the MI group (total
cases in BENEFIT through July 2009: n = 3 MI; n = 2 LI; n = 1 CsA). The
overall safety profile remained similar across groups.
Conclusions: At 2 years, a belatacept-based regimen demonstrated sustained
superior renal function and similar patient/graft survival vs CsA. There was
no additional efficacy gained by using the MI regimen vs the LI regimen.
No new safety signals emerged. Belatacept is a promising therapeutic option
in kidney transplant patients.
Disclosure: Dr Vincenti has received research support from Bristol-Myers
Squibb, Pfizer, Novartis, Astellas, Genzyme, Genentech, and Roche. Dr
Vanrenterghem has served as an advisory board member for Astellas
Pharma US. Drs Lin, Di Russo, and Garg are employees of Bristol-Myers
Squibb. Dr Larsen has received research support and served as an advisor
to Bristol-Myers Squibb. Dr Grinyo has participated as an Advisory Board
member for Bristol-Myers Squibb.
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Sa654 LEVEL OF VIRUS-SPECIFIC T CELLS AS AN
INDICATOR OF OVERIMMUNOSUPPRESSION AFTER
PEDIATRIC KIDNEY TRANSPLANTATION

Thurid Ahlenstiel 1, Urban Sester 2, Jochen H.H. Ehrich 1, Lars Pape 1.
1Pediatric Nephrology, Medical School of Hannover, Germany;
2Nephrology, University of the Saarland, Homburg/Saar, Germany

Introduction and Aims: After transplantation (Tx) immunosuppression
leads to impaired cellular immune defense resulting in increased risk of
viral complications. Post-Tx follow-up of virus-specific T cells (s T cells)
may serve as an indicator of viral diseases and overimmunosuppression.
Methods: Within a prospective longitudinal study we monitored Cy-
tomegalovirus (CMV)- and Adenovirus (ADV)- s T cells in 36 children
(1-17 years) during the first year after kidney Tx.
Based on specific cellular activation and induction of intracellular cytokine
production, CMV- and ADV-s CD4- and CD8-T cells were determined by
flow cytometry. Viral infections, virus-DNA (PCR) and trough levels of
immunosuppressants were monitored.
Results: Level of CMV- and ADV-s CD4-T cells fluctuated depending on
the grade of immunosuppression: Under the intensified immunosuppression
during the initial post-transplant period we found temporary decrease
of virus-s CD4-T cells. When immunosuppression was reduced, virus-s
CD4-T cells were increasing. Two symptomatic CMV-reactivations were
characterized by transient disappearance of CMV-s CD4-T cells combined
with low levels of ADV-s CD4-T cells (<2 cells/μl) and increase of
CMV-DNA, whereas in case of an asymptomatic reactivation, CMV-DNA
vanished spontaneously in association with high levels of CMV-s and
ADV-s CD4-T cells (>2 cells/μl). In the presence of sufficient numbers of
ADV- or CMV-s CD4-T cells (>2 cells/μl) we did not detect any relevant
viral infections or reactivations, especially no significant increase of CMV-,
ADV- or EBV-DNA. Patients with low CMV- or ADV-s CD4-T cells were
susceptible for various viral infections: The absence of sufficient levels of
CMV- and ADV-s CD4-T cells (<2 cells/μl) was correlated with a high
risk of EBV-infections with persistence of EBV-DNA. In contrast to virus-s
CD4-T cells, there was only a minimal detection of virus-s CD8-T cells in
symptomatic and asymptomatic virus-reactivations.
Conclusions: CMV- and ADV-s CD4 T cells represent not only virus-
specific, but also general cellular immune defense: Sufficient levels of
virus-s CD4-T cells (>2 cells/μl) protect against viral infections whereas
a decrease is associated with elevated risk of viral complications. Serving
as an indicator of overimmunosuppression, monitoring of virus-s CD4-T
cells may improve post-Tx management and optimize individual timing
of antiviral therapy and dosing of immunosuppression (effect-related drug-
monitoring).

Sa655 NUTRITIONAL STATUS AND DE NOVO DIABETES IN
UNTRAINED RENAL TRANSPLANT PATIENTS

Domenico Santoro, Domenica Carrozza, Giuseppe Costantino,
Ersilia Satta, Vincenzo Savica, Guido Bellinghieri. Division of Nephrology,
University of Messina, ME, Italy

Introduction and Aims: Although exercise capacity improves after renal
transplantation, it often remains subnormal. Physical activity optimizes
physical functioning following transplant and it may reduce or attenuate
side effects of immunosuppression. One of these side effects is Diabetes
Mellitus that may arise in transplanted patients.
Aim of the study: Finding association among physical activity, nutritional
status and post transplant Diabetes Mellitus (PTDM)
Methods: We performed a study on renal transplant patients in order to
evaluate the effects of physical activity on nutritional status. Then we
observed the occurrence of PTDM in trained and untrained patients. 73
patients with renal transplant were enrolled. Mean age was 53.33 (range
20-77 years), 62.5% male, BMI was within the range of normal in 51.72%
of cases, in 3.45% was <19, and 44.83% of cases were in the range
of overweight or obesity (over 26). All patients were administered a
questionnaire on physical activity. The questionnaire included 4 questions
about the degree of intensity of exercise in the last 6 months.
Results: From the questionnaire scores, it was possible to identify three
groups of patients, performing mild (4 to 7 points), moderate (8-11 points)
or strong (> 12 points) physical activity. The results showed that more

than 50% of patients practice exercise from mild to moderate intensity.
The correlation between total score of physical activity and BMI evidenced
that moderate and intense physical activity is mainly performed by patients
with normal BMI. Moderate activity score was significantly associated with
a better nutritional status (p<0,01). Mild activity score was significantly
associated with a higher incidence of DM post-tx (p<0.02)
Conclusions: Exercise initiated early after transplantation may lead to
important results for restoring muscle function, avoiding weight gain due
to sedentary life-style and improving nutritional status. Moreover, regular
physical activity may reduce or attenuate side effects of immunosuppression,
like new occurrence of diabetes.

Sa656 EFFECT OF EXPOSURE TO OXYGEN IN DECEASED
DONOR ON RENAL GRAFT FUNCTION

Behzad Einollahi 1 , Fatemeh Pour-Reza-Goli 2, Somayeh Rezaeean 2,
Zohreh Rostami 1, Younes Jahani 1, Mohsen Nafar 2,
Katayoun Najafizadeh 3. 1Nephrology and Urology Research Center,
Baqyiatallah University of Medical Sciences, Tehran, Islamic Republic of
Iran 2Departmant of Nephrology, Shahid Beheshti University of Medical
Sciences, Tehran, Islamic Republic of Iran; 3Departman of Pulmonology,
Shahid Beheshti University of Medical Sciences, Tehran, Islamic Republic
of Iran

Introduction and Aims: Delayed graft function (DGF) defined by the need
for dialysis within the first week post-transplant, portends a foreshortened
allograft survival. On the other hand pre-harvest organ preservation with
oxygen has impact on allograft renal function. Oxygen is a vital substrate
in the reduction of hypoxia, anoxia and ischemia, but it also acts as a toxic
metabolite due to reactive oxygen species (ROS) production. This paper
provides an overview of the relationship between oxygen therapy and DGF.
Methods: From 2006 to 2007, one hundred and eight patients with stage 4-5
chronic kidney disease (CKD) who received a kidney from deceased donor
were enrolled. The recipients older than 70, highly sensitized patients with
PRA (panel-reactive antibody) greater than 40 percent, ABO incompatibility,
recent or metastatic malignancy, severe irreversible exterarenal disease, drug
abuser, noncompliance patients, recurrent active kidney disease, psychiatric
illness and primary hyperoxalosis were excluded from our study. Deceased
donors were exposed to 100% oxygen at least 2 hour with airway if
multiorgan donation was offered and others received oxygen as they
need. Ninety-seven donors were harvested using a multiorgan procurement
technique and eleven cases were only harvested for kidney. Following
variables were gathered in all recipients: age, gender, cause of ESRD,
graft function, urine output, Cr, operation time and DGF. Donor variables
included age, gender, cause of brain death, vasoactive requirement, cardiac
arrest occurrence and cardiopulmonary resuscitation requirement, prolonged
hypotension, arterial PO2, BUN, Cr, cold and warm ischemic time, urine
output, ICU stay duration hemoglobin, potassium, sodium and blood sugar.
Results: Men were more likely than women to donate (64.8%) (Z-test:
95% CI, 55.8–73.8%; P=0.001). A multivariate logistic regression showed
that DGF was 5 times more prevalent in recipients with donors who had
pre-harvest PaO2 ≥200 mmHg than those who had pre-harvest PaO2<200
mmHg (95% CI: 1.2-24.8, P=0.02). In addition, there are no significant
relation between DGF and other predictors.
Conclusions: In deceased donor’s recipients normobaric hyperoxia and
hyperbaric normoxaemia have converse effect on DGF we think hyperoxi-
genation may have hazardous effect on graft function.

Sa657 LONG-TERM GRAFT SURVIVAL OVER 20 YEARS AFTER
KIDNEY TRANSPLANTATION; A SINGLE CENTER
EXPERIENCE

Yu Seun Kim, Dong Jin Joo, Kyu Ha Huh, Myoung Soo Kim. Department
of Transplantation Surgery, Yonsei University Health System, Seoul, Korea

Introduction and Aims: Kidney graft survival has been improving last few
decades. We analyzed the clinical differences of the long-term survival graft
from others.
Methods: We retrospectively analyzed the 300 kidney recipients who
underwent between April, 1979 and December, 1988, which were performed
over 20 years ago. Among them, four groups were classified according to
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the duration of graft survival, which included 6 grafts in short-term survival
group (under 1 year, Group 1), 63 grafts in intermediate-term survival
group (5-10 years, Group 2), 54 grafts in long-term survival group (10-20
years, Group 3), and 107 grafts in extremely long-term survival group (over
20 years, Group 4). The 53 recipients who survived for 5-10 years were
excluded. The risk factors affected on over-20-years graft survival were
analyzed by Cox-regression model.
Results: Age of donor was significantly younger in Group 4 (30.8±8.8
years) than other groups (33.7±13.2, 38.8±12.2 and 36.7±10.3 years re-
spectively; p<0.0001). Pretransplant diabetes was not significantly different
from each others. All recipients in Group 1 were preemptive transplant
cases, which was significantly different from others (p=0.004). Azathioprin-
based immunosuppression was more used in Group 1 (83.3%) than others
(20.6%, 29.6%, and 43.0%; p=0.001). Group 1 showed more acute rejection
episodes than others (p<0.0001; Table 1). Chronic rejection was the most
common cause of graft failure and was less in Group 4 (3.7%) than others
(58.7%, 50.0% in Group 2 and 3 respectively). The most common cause
of patient death was infection (9.5%, 16.7% and 1.9% in Group 2, 3, and
4 respectively). Of these different factors, donor age (OR=1.034, p<0.001)
and acute rejection episodes (OR=1.461, p<0.0001) were significant risk
factors that affected on the over-20-years graft survival rate according to the
Cox-regression analysis.

Conclusions: Long-term graft survivors over 20 years after transplantation
showed younger donor age and less acute rejection episodes.

Abstract Sa658 – Table 1. Patient characteristics regarding anemia and treatment status stratified according to period after TPL

Time since TPL, yr

All groups <1 1–4 4-7 7–11 >11 P (among groups)*
1037 182 287 171 152 245 –

Hb (g/L) 122.9±17 118.8±18 126.2±17 122.8±16 124.2±16 121.4±17 0.000
Anemia; (Hb ≤ 110 g/L), % 20.8 29.7 16.7 18.1 17.8 22.9 0.008
On ESA (%) 9.7 17 11.8 22.8 20.4 26.5 0.000
ESA dose (IU/week) 7’149±59’79 11’355±7804 6’453±4858 5’291±5533 7’195±4623 6’599±5569 0.000
Ferritin (μg/L) 260±302 386±414 251±268 211±205 221±256 219±279 0.000
On iron (%) 12 10.7 7.9 17.3 13.3 10.9 0.000
GFR (ml/min) 50.9±21 50.6±20 54.7±20 49.8±20 50.1±23 48.0±23 0.007
CRP (mg/L) 7.3±18 11.6±33 6.6±13 5.7±13 6.1±9 6.2±13 0.180
Albumin (g/L) 39.1±5.4 38.2±5.6 40.1±4.5 40.0±4.0 38.7±7 38.2±5 0.000
Age (yr) 54.6±13 52.8±12 52.5±14 54.0±13 55.9±14 58.0±13 0.000

*Oneway ANOVA (except for percentages of “anemia” and “ESA treatment”: Chi Square Pearson, 2-sided.

Sa658 CLINICAL CHARACTERISTICS OF POSTTRANSPLANT
ANEMIA AND PRACTICE PATTERNS REGARDING
ANEMIA MANAGEMENT IN A SWISS RENAL
TRANSPLANT COHORT

Patrice Ambühl 1, Michael Dickenmann 2, Daniel Ackermann 3,
Alf Corsenca 4, Karine Hadaya 5, Emmanuelle Catana 6. 1Renal Division,
Stadtspital Waid, Zurich, Switzerland; 2Nephrology, University Hospital,
Basel, Switzerland; 3Nephrology, University Hospital, Berne, Switzerland;
4Nephrology, University Hospital, Zurich, Switzerland; 5Nephrology,
University Hospital, Lausanne, Vaud, Switzerland; 6Nephrology, University
Hospital, Geneva, Switzerland

Introduction and Aims: It was the purpose of this study to analyze
posttransplant anemia in a Swiss renal transplant cohort and its temporal
relation to time after transplantation, iron status and immunosuppressive
regimen. In addition, practice patterns regarding anemia treatment were
analyzed.
Methods: Cross sectional national survey of Swiss transplant centers.
Random sample of patients with information on Hb concentration, graft
function, anemia therapy, immunosuppression and comedication affecting
erythropoiesis. Temporal effects on anemia status were analyzed after
stratification of the entire cohort into five time intervals according to
transplant vintage.
Results: Time related effects are shown in Table 1.
Analyzing immunosuppressive treatment combinations with regard to ane-
mia status, only time since TPL was significantly different among regimens.
The likelihood of being anemic was significantly related to center affiliation.
Similarly, the likelihood to receive erythropiesis stimulating agents (ESA)
was significantly associated with center affiliation.
Conclusions: Anemia is highly prevalent among patients with a renal graft
treated in Swiss transplant centers. Time after transplantation is a significant
predictor of anemia status, even after taking into account graft function,
age, and ESA substitution. Most likely, this reflects temporal patterns for
type and degree of immunosuppressive therapy. Surprisingly, treatment with
mycophenolates is not associated with lower Hb concentrations. Finally,
anemia status seems to be affected by local practice.
Disclosure: The study presented within this abstract/presentation has been
supported by an unrestricted scientific grant from Roche Pharma Switzer-
land.

Sa659 INDIVIDUALIZED MONITORING OF NFAT-REGULATED
GENE EXPRESSION IN FK506 TREATED KIDNEY
TRANSPLANT RECIPIENTS

Claudia Sommerer 1, Martin Zeier 1, Stefan Meuer 2, Thomas Giese 2.
1Nephrology, University Hospital, Heidelberg, Germany; 2Immunology,
University Hospital, Heidelberg, Germany

Introduction and Aims: The key mechanism of both calcineurin inhibitors,
CsA and FK506, is the inhibition of calcineurin phosphatase activity. The
two drugs exert different clinical activities as FK506 has the ability for
successful treatment of acute rejections. Inhibition of calcineurin activity by
FK506 occurs in vitro at the same or even higher dose as for CsA, however,
the magnitude of clinical and experimental immunosuppression is higher,
indicating that FK506 may act in a calcineurin-independent way.
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Methods: To test this hypothesis inhibition of NFAT-regulated gene ex-
pression was assessed in 262 stable kidney transplanted patients on FK506
therapy and in 27 stable renal allograft recipients with a switch of immuno-
suppressive therapy from CsA to Tac.
Results: Median NFAT-regulated gene expression was 26% (0-138). 45.4%
of the patients treated with FK506 did not achieve the suggested level
below 30%, despite therapeutic drug concentrations. Importantly, FK506
does inhibit protein translation. This insufficient degree of NFAT-inhibition
was associated with a higher rate of biopsy-proven acute rejection (25.2%
vs 1.3%; p<0.001) but also with a lower incidence of recurrent infections
(9.2% vs 35%; p<0.001). Switch of CsA to FK506 caused immediately a
7-fold reduced inhibition of NFAT-regulated gene expression (3% (0-65) vs
37% (2-92); p<0.001).
Conclusions: We could demonstrate that a considerable number of FK506-
treated patients benefit from the drug irrespective of the potency of NFAT-
inhibition in T-cells. Nevertheless, residual expression of NFAT-regulated
gene expression seems to be a useful pharmacodynamic method to monitor
FK506 therapy in renal transplant patients.

Sa660 KIDNEYS COMING FROM DECEASED DONORS AGED TO
2 MONTHS – 10 YEARS USEFUL FOR A “BRIDGE”
TRANSPLANT

Luisa Berardinelli. General Surgery and Kidney Transplantation,
Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Milan,
Italy

Introduction and Aims: There has been reluctance to transplant single
(SK) small pediatric kidneys due to reported worse outcomes, and these are
generally implanted en bloc (EBK) to assure adequate nephron dosing.
Methods: Between 1985 and 2009, in CsA-era, 128 SK- and 5 EBK-
transplants with kidneys coming from infant deceased donors (DDs) aged
equal or less than 10 years and weighing less than 15 kg. 128 SKs had
been transplanted into 117 children (1-18 years) and 11 adult recipients, as
first- (128), second- (11) or third (3) transplants. 2 children, aged 4 and 5
years, respectively, received a simultaneous liver transplants. The mean age
of SK-recipients was 10.9±7.6 years (1-47 years) and their mean period
under dialysis was 27.9 ± 27.5 months (1-151 months). The mean age
of their respective DDs, 82 males and 46 females, was 6.0± 2.9 years
(2 months 10 years). The mean cold ischemia time (CIT) was 14.9±5.2
hours (range 3.20-30.3 hrs). The mean age of the 5 EBK- donors, 2 males
and 3 females) was 1.8±1.3 years (1-4 years); the mean age of EBK-
recipients was 10.6±5.4 years (range 4-17 years), and they had remained
under substitutive treatment for a mean of 17.4 months (range 8-36 months).
Results: In total, 14 grafts out of SKs (10.9%) showed primary non function.
However, 42 SKs with CIT between 3 and 12 hrs had only 2 (4.7%) PNF;
72 SKs with CIT between 13 and 24 hrs evidenced 10 (13.9%) PNF, whilst
14 SKs with CIT between 25 and 30 hrs had 14.3% rate of PNF. Patient
survival at 1st, 3rd, 10th post-transplant year was 95%, 94% and 91%
similar, whilst non censored graft survival was 79%, 68% and 51%, the half
life being 15.4 years. Microvascular techniques and reconstruction at bench
of multiple or damaged vessels at donor nephrectomy allowed to achieve
surprisingly good results with 31 patients, transplanted with SKs coming
from very young SK donors (2 months – 4 yrs), who showed a half life of
18.8 yrs. One of these grafts coming from a DD aged only 2 months and
two grafts coming from DDs aging 1 year functioned for 13, 16 and 17
years, respectively. 2 on 5 EBK transplants had primary non function; one
of these children was affected by haemolytic uremic syndrome. The half
life of the three remaining EBKs is 31 years.
Conclusions: Worse outcomes are generally described for transplantation
of single kidneys from very small donors. However, physical growth,
neurologic development and the possibility of regular school attendance are
hampered by a long waiting time in pediatric population. Infant kidneys,
even if coming from 2 month-babies and transplanted singularly to widen
the pool of grafts, may function as a “bridge transplant” to a feasible
re-transplant from adult DD or living donor. Although a slightly greater
amount of primary-non-function must be expected, either in the SK-or EBK-
transplants, satisfactory long term results may be obtained maintaining the
cold ischemia time less than 12 hours, employing microvascular techniques
for repairing abnormal renal vasculatures and assuring high central venous
pressures.

Sa661 HIGH- DOSE ERYTHROPOIETIN (EPO) DOES NOT
IMPROVE GRAFT FUNCTION AFTER CADAVERIC KIDNEY
TRANSPLANTATION

Carsten Hafer 1, Thomas Becker 2, Jan T. Kielstein 1, Elisabeth Bahlmann 1,
Daria Drzymala 1, Nikolai Grinzoff, Isabelle Bonnard, Nicolas Richter 2,
Frank Lehner 2, Jürgen Klempnauer 2, Hermann Haller 1, Danilo Fliser 3.
1Nephrology and Hypertension, Hannover Medical School, Hannover,
Germany; 2Abdominal and Transplantation Surgery, Hannover Medical
School, Hannover, Germany; 3Nephrology, Saarland University Medical
Centre, Homburg, Germany

Introduction and Aims: In experimental studies the hematopoietic cytokine
erythropoietin (EPO) revealed tissue-protective effects and prevented renal
tissue damage as a result of ischemia-reperfusion injury. We explored
the potential of recombinant human EPO (rHuEPO) to mitigate ischemia-
reperfusion injury and to optimize the graft function after cadaveric kidney
transplantation in humans.
Methods: Ninety patients with terminal renal failure who received a
cadaveric kidney allograft were randomized either to 3 times 40,000 I.U.
rHuEPO (epoetin alpha) or placebo in a prospective randomized, double-
blind trial. The first injection of rHuEPO or placebo was administered
intra-arterially upon reperfusion graft renal artery in the operation theater,
the other two injections were administered 3 and 7 days after successful
transplantation. The primary study endpoint was estimated glomerular
filtration rate (eGFR by CKD-EPI formula) after 42 days, secondary
endpoint was eGFR after 180 days (Trial registry ClinicalTrials.gov –
NCT00425698).
Results: A total of 89 patients received trial medication and were included
in the intention to treat analysis. The eGFR after 42 days was 46.6±
28.3 ml/min in the rHuEPO group and 45.7±21.6 ml/min in the placebo
group (Figure 1). The respective values after 180 days were 39.5±21.9 and
43.2±21.0 ml/min (Figure 2). The number and severity of adverse events
were comparable between both treatment groups: 7 patients lost their graft
due to failure, 3 in the rHuEPO and 4 in the placebo group.

Conclusions: High dose administration of rHuEPO after cadaveric kidney
transplantation was safe and well tolerated, but did not have a significant
effect on ischemia-reperfusion injury and on graft function.
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Sa662 PRE-EMPTIVE THERAPY VERSUS VALGANCICLOVIR
PROPHYLAXIS FOR DE NOVO CYTOMEGALOVIRUS
(CMV)-SEROPOSITIVE KIDNEY-TRANSPLANT
RECIPIENTS

Hugo Weclawiak, Lionel Rostaing, Laure Esposito, Catherine Mengelle,
Jacques Izopet, Nassim Kamar, Ammar Tabikh. Department of Nephrology,
Dialysis and Organ Transplantation, CHU Rangueil. Toulouse University
Hospital, Toulouse, France; Laboratory of Virology, CHU Purpan Toulouse
University Hospital, Toulouse, France

Introduction and Aims: An optimal strategy (prophylactic or pre-emptive)
to prevent CMV infection in CMV-seropositive kidney-transplant patients
is reported.
Methods: We conducted a comparative retrospective study to evaluate two
strategies regarding CMV infection/disease in this population. The first
cohort (group 1; n=132) was monitored sequentially by CMV DNAemia,
and a viral load of >3 log10copies/ml was treated with pre-emptive IV
ganciclovir therapy (10mg/kg/d for 3 weeks). The second cohort (group
2; n=150) was given valganciclovir prophylaxis (900 mg/d) for the first 3
months posttransplantation. Treatment of CMV reactivation was similar for
the two groups. The mean follow-up was at least 2 years for both cohorts.
Results: Valganciclovir prophylaxis resulted in a significant decrease in
both CMV infection (68.9% vs. 33.3%; p<0.001) and disease (9.8% vs.
2.68%, p=0.021). Factors associated with CMV reactivation in multivariate
analyses were i) absence of prophylaxis (OR=6.96 (3.84-12.61), p<0.0001),
ii) recipient’s age (<55 years old; 55-65: OR=2.22 (1.18-4.18); >65:
OR=4.89 (1.98-12.05), p=0.0002), iii) not receiving mycophenolic acid
from the beginning of transplantation (OR=0.213 (0.07-0.57), p=0.0006),
iv) a CMV-seropositive donor (OR=2.22 (1.25-3.95), p=0.002), v) not
receiving tacrolimus immunosuppression (OR=1.91 (1.09-3.35), p=0.002),
and vi) being a male recipient (OR=1.81 (1.03-3.17), p=0.03). No cases of
valganciclovir resistance were detected in the prophylactic group. Factors
associated with a creatinine clearance ≥60 ml/min at two years were: i)
creatinine clearance at 6 months (10 mL/min increase: OR=2.19 (1.57-
3.06), p<0.0001), ii) creatinine clearance at 1 month (10 mL/min increase:
OR=1.27 (0.97-1.65), p=0.07), iii) no CMV reactivation (OR=2.11 (0.97-
4.56), p=0.057), iv) donor CMV positivity (OR=0.5 (0.23-1.09), p=0.08).
However, CMV prophylaxis did not influence graft survival or kidney-graft
function at 2 years.
Conclusions: Valganciclovir-prophylaxis can be reasonably used in CMV-
seropositive kidney-transplant recipients. A larger prospective study should
be performed to demonstrate the superiority of prophylaxis compared to the
pre-emptive strategy regarding graft function and long-term graft survival.

Sa663 INSULIN RESISTANCE AND INSULIN SECRETION AND
THEIR CORRELATION WITH GLUCOSE METABOLISM
CHANGES IN EARLY PERI- KIDNEY TRANSPLANTATION

Reza Hekmat. Nephrology, Ghaem Hospital Mashhad University of
Medical Sciences, Mashhad, Islamic Republic of Iran

Introduction and Aims: Hyperglycemia after kidney transplantation is
associated with an increased risk for allograft rejection. In this study
we evaluated the relationship of pre-operative insulin resistance, insulin
secretion and occurrence of new onset diabetes mellitus onset diabetes
mellitus after transplantation.
Methods: Eighty uremic, chronic hemodialyzed patients with no history of
clinically diagnosed diabetes mellitus entered in this study. In the day before
transplantation and in 3rd day after it and at the end of first, second and
third week after transplantation FBS (fasting blood sugar), GTT (glucose
tolerance test), insulin resistance and beta cell function were measured and
their changes evaluated.
Results: Insulin resistance was highly prevalent (66%) before kidney
engraftment. While beta cell function was impaired in the minority of
uremic patients (12%). Only in the third day after kidney engraftment we
found a significant increment in fasting blood sugar (p-value=0.002). Mean
of insulin resistance before transplantation was remarkably higher in new
onset diabetic patients compared with NGT (normal glucose tolerance)
group in the third day after engraftment (p-value=0.026).
We found an overall significant difference of BMI in quartiles of insulin
resistance before transplantation (p-value=0.03).Performing post hoc mul-

tiple comparison a significant difference was found between quartile four
insulin resistance (mean BMI = 24.18) and quartile 3 (mean BMI=18.480)
and quartile2 (mean BMI=18.480), p-values=0.005 and 0.042 respectively.
No significant effect of BMI on quartiles of beta cell function was found.
There was a significant correlation between BMI with age (r=0.49 p-
value=0.001).When controlling for age, we found a significant correlation
between BMI and insulin resistance before kidney engraftment (r=0.356,p-
value=0.033),while in spite of controlling for age correlation between BMI
with beta cell function and insulin sensitivity remained non-significant.
Duration of dialysis was significantly and negatively correlated with beta
cell function before transplantation (r=-0.348, p-valu=0.032),also there
was a significant difference in beta cell function in quartiles of dialysis
duration before transplantation (p-value= 0.023). Multivariate analysis also
showed that IR before transplantation is significantly influenced by BMI
(p-value=0.012),while dialysis duration is the strongest predictor of beta cell
function although this association dose not pass the threshold of statistical
significance.
Conclusions: Hormonal imbalances, chronic acidosis, and systemic in-
flammation and oxidative stress are uremia-associated relevant causes of
insulin resistance in our nonobese uremic patients Consequent to the stress
and inflammation of surgery and high doses of corticosteroids and other
immunosuppressant medications, we had a significant rise in fasting blood
sugar and insulin resistance in the third day after transplantation.
Insulin resistance rather than beta cell dysfunction before transplantation
is associated with occurrence of new onset diabetes mellitus in early post
kidney transplantation.

Sa664 PRETRANSPLANT RISK FACTORS FOR
POSTTRANSPLANT POLYOMA BK-VIRUS NEPHROPATHY:
TRANSMISSION OR REACTIVATION?

Silvia Linnenweber-Held 1, Hermann Haller 1, Verena Broecker 2,
Albert Heim 3, Anke Schwarz 1. 1Nephrology, Medical School Hannover,
Germany; 2Pathology, Medical School Hannover, Germany; 3Virology,
Medical School Hannover, Germany

Introduction and Aims: BK virus (BKV) replication threatens renal trans-
plant function. Beside the amount of immunosuppression, risk factors are
not well defined.
Methods: We tried to find out the source of BKV infection by testing
blood and urine of 67 donor/recipient pairs before living transplantation
by quantitative PCR (qPCR) (CE labeled in vitro diagnostic kit, Cepheid-
Affigene); the recipient then was followed by further posttransplant qPCR
and protocol biopsies at 6, 12, and 26 weeks, further qPCRs every 3 months.
Results: Ten of 67 recipients (15%) developed posttransplant BKV
nephropathy (BKVN). In 6 of these BKVN patients, urine qPCR of
either the donor (3) or the recipient (2) or both (1) had been positive before
transplantation. In 1 donor and 1 recipient in addition the blood qPCR
had been positive. However, in 4 of the 10 BKVN patients, pretransplant
urine and blood PCRs had been negative. On the other hand, 4 donors
and 1 recipient had a positive pretransplant urine (4) or blood (1) qPCR
but the recipient did neither develop BKVN nor elevated BKV loads. In
1 other donor and 1 other recipient, urine and blood PCR were positive
before transplantation, but the recipients developed just a transient increase
of blood and urine BKV loads without BKVN. Moreover, 7 other recipients
with a negative pretransplant urine and blood qPCR developed transient
urine and/or blood BKV loads.
Conclusions: In 13 of 67 donor/recipient pairs (19%), one of them or
both showed pretransplant viral replication in urine and/or blood. Six of
these developed BKVN and 2 nonsignificant BKV loads suggesting a
BKV infection risk (8 of 13, 62%) and a BKVN risk (6 of 13, 46%); in
comparison, only 12 of 54 recipients (22%) with negative pretransplant
donor/recipient viral replication developed BKV infection (62% vs 22%,
p=0.01) and only 4 of 54 recipients BKVN (46% vs 7%, p=0.001). We
conclude that pretransplant viral replication of donor or recipient means a
risk for later recipient BKVN. Only a minority of patients may develop
BKVN by pretransplant low level BKV persistence beyond the sensitivity
threshold of qPCR or de novo infection. We are now going to sequence BKV
DNA from pretransplant positive urine and blood samples and compare
these with BKV DNA of posttransplant viremia patients in order to discern
recipient activation or donor transmission of the virus.
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Sa665 NEUTROPHIL GELATINASE-ASSOCIATED LIPOCALIN
(NGAL) REFLECTS EARLY RENAL DAMAGE IN
KIDNEY TRANSPLANT RECIPIENTS

Davide Bolignano, Giuseppina Pettinato, Antonio Lacquaniti,
Giuseppe Coppolino, Adolfo Romeo, Michele Buemi. Department of
Internal Medicine, University of Messina, Italy

Introduction and Aims: Neutrophil Gelatinase-Associated Lipocalin
(NGAL), a small 25kDa kidney stress protein, has recently emerged as
one of the most interesting biomarkers in the field of clinical nephrology,
thanks to its ability to early predict the manifestation of an overt Acute
Kidney Injury (AKI) after procedures potentially detrimental to the kidney.
Recently, different studies have also extended the potential usefulness of
NGAL measurement to the field of renal transplantation, showing that blood
and urinary levels of this protein predict worse renal outcomes, such as
delayed graft function (DGF) requiring acute dialytic support, even after
adjustment for other risk factors.
With the present pilot study, we aimed at analyzing blood NGAL levels
in a small cohort of chronic kidney transplant patients with and without
manifested CKD, in order to determine the potential usefulness of this
biomarker for the assessment of renal impairment.
Methods: Twenty-four chronic kidney transplant recipients from cadaveric
donors were recruited. All the patients were under immunosuppressive
treatment with Cyclosporine (6 pts), Tacrolimus (16 pts) and Sirolimus (2
pts). Clinical, demographic and anthropometric parameters were recorded.
Common biochemical parameters were measured in all patients. Estimated
GFR was assessed using the Modification of Diet in Renal Disease formula,
equation 7. NGAL was measured in the whole blood using the Triage®

device (Inverness Inc., San Diego, CA, USA), a point-of-care, fluorescence-
based immunoassay. All measurements were made in a triplicate manner.
NGAL levels were expressed as ng per mL.
Results: Transplant patients presented altogether increased NGAL lev-
els compared to controls (126.9±58.8 vs. 57.9±17.4 ng/mL; p=0.03),
directly correlated to creatinine, homocysteine, β2-microglobulin, CaxP
and phosphate levels and, inversely, to eGFR values. NGAL levels were
statistically higher in transplant patients with CKD than in those without
CKD (197.1±43.0 vs. 94.2±21.1 ng/mL; p=0.04) and healthy controls
(p=0.01). Very interestingly, transplant patients with normal eGFR already
presented increased NGAL levels compared to healthy subjects (p=0.03).
ROC analyses showed a good diagnostic profile for NGAL in identifying
the presence of CKD among transplant patients (AUC: 0.722; best cut-off:
122 ng/mL; Se.77.7%; Sp.100.0%) and even more in recognizing kidney
recipients among all subjects with normal renal function (AUC: 0.912; best
cut-off: 73 ng/mL; Se.100.0%; Sp.82.4%).
Conclusions: Findings obtained demonstrate a direct involvement of NGAL
in the renal and systemic adaptations to kidney transplantation, as suggested
by the increased levels of this protein found in transplanted patients
compared to controls, as well as by the correlations between this biomarker
and several laboratory parameters. Furthermore, similarly to that previously
described in AKI and chronic renal diseases, a potential usefulness of
NGAL as a biomarker for monitoring kidney function and identifying early
renal damage among transplant patients might be proposed.

Sa666 ECHOGRAPHIC RENAL DIMENSIONS PREDICT
GLOMERULAR FILTRATION RATE IN POTENTIAL LIVING
KIDNEY DONORS

Hesham Abdelkawy 1, Giulia Grassi 1, Massimiliano Barsotti 2 ,
Carlo Donadio 1. 1Internal Medicine – Nephrology, University of Pisa,
Italy; 2UO Nefrologia e Trapianti, AOUP, Pisa, Italy

Introduction and Aims: In potential living kidney donors GFR is often
evaluated from creatinine clearance (CCr), or is predicted with formulas
based on serum creatinine (SCr) or cystatin C (SCys). Ultrasound scanning
is used to evaluate renal morphology and dimensions.
The aim of this study in 66 potential kidney donors (F 46, M 20), aged 25-73
years, was to evaluate the possibility to estimate GFR from echographic
renal dimensions.
Methods: GFR was measured as the renal clearance of 99mTc-DTPA.
GFR was also estimated form serum creatinine (Scr) with Cockcroft &
Gault (CG-CCr) and MDRD formulas (MDRD-GFR), and from cystatin C

(Cys-GFR). Renal diameters were measured with conventional gray scale
renal ultrasound scanning and total and parenchymal renal volumes were
estimated with ellipsoid formulas. Then GFR was predicted from renal
dimensions on the basis of their relationship with measured GFR.
Results: GFR ranged between 51.8 and 213.3 mL/min and between 58.3
and 169.8 mL/min/1.73m2. Sonografic renal dimensions were significantly
correlated with GFR. Total kidney volume and parenchymal volume were
more closely correlated with GFR than kidney length. Renal volumes and
the estimates of GFR obtained from renal volume were also more closely
correlated with measured GFR than CG-CCr, MDRD-GFR, and Cys-GFR.
Values of GFR predicted from renal dimensions had a mean difference
with measured GFR equal to 0. These estimates had also a narrower range
of agreement with measured GFR than CG-CCr, MDRD-GFR, and Cys-GFR.
The prediction errors of Total Kidney Volume-GFR and Parenchymal Kidney Volume-
GFR were 18.2-18.3 mL/min, lower than those of CG-CCr, MDRD-GFR,
and Cys-GFR. Finally, ROC plot analysis demonstrated that renal volumes
and GFR predicted from renal volumes were significantly more accurate
than the other renal function tests, except CG-CCr, as indicators of GFR <

80 mL/min. Kidney length had the highest specificity, while total kidney
volume and CG-CCr had the highest sensitivities.
Conclusions: In potential kidney donors, ultrasound scanning, besides renal
morphology and dimensions, can give useful information on renal function.
In particular, from the measurement of renal volumes, it is possible to
estimate GFR more accurately and with a lower prediction error than using
formulas based on serum creatinine and cystatin C. However, since the
prediction error remains quite high, we believe that the direct measurement
of GFR remains the reference method to assess renal function in potential
kidney donors.

Sa667 THE COMPLETE CORRECTION OF POST-TRANSPLANT
ANEMIA REDUCES THE RATE OF PROGRESSION OF
CHRONIC ALLOGRAFT NEPHROPATHY

Gabriel Choukroun 1 , Nassim Kamar 2, Bertrand Dussol 3,
Isabelle Etienne 4, Elisabeth Cassuto-Viguier 5 , Olivier Toupance 6,
François Glowacki 7, Bruno Moulin 8 , Yvon Lebranchu 9, Guy Touchard 10,
Yannick Le Meur 11, Frank Martinez 12. 1Transplantation, Amiens, France;
2Toulouse, France; 3Marseille, France; 4Rouen, France; 5Nice, France;
6Reims, France; 7Lille, France; 8Strasbourg, France; 9Tours, France;
10Poitiers, France; 11Brest, France; 12Paris-Necker, France

Introduction and Aims: Observational studies suggested that CAN might
progress more rapidly in patients with post-Tx anemia. To date, no
randomized study has been performed to confirm these observations.
CAPRIT study aimed to investigate the effect of SC epoetin beta to
normalize Hb values (13.0-15.0 g/dl, Group A, n = 63), compared with
partial correction of anemia (10.5-11.5 g/dl, Group B, n = 65) on the
progression of CAN.
Methods: CAPRIT is a French open-label, multicenter, randomized, study.
One hundred twenty-eight patients on Tx for at least 12 months, with a Hb
value of less than 11.5 g/dl and an eGFR between 50 to 20 ml/min were
included.
Results: The population included 67 F with a mean ± SD age of
48.9±13.3 years. At baseline, Hb level was 10.4±0.9 g/dl and 10.6±0.7
g/dl respectively in Group A and B whereas, eGFR was 34.1±10.0 ml/min
and 33.0±9.8 ml/min. Baseline mean BP were also similar in both groups
and during the follow-up, no significant changes were observed. After 12
months, Hb level was 13.4±4.1 g/dl in Group A and 11.2±0.9 g/dl in Group
B (p<0.001) and 12.9±2.1 g/dl and 11.3±1.1 respectively at the end of
study (p<0.001). At 1 year, eGFR was significantly higher in patients with
a Hb above 13 g/dl (35.9±17.2 ml/min and 30.8±12.1 ml/min in Group A
and B, p<0.025). Analysis of the 2-years follow-up data are ongoing. 14
patients reach ESRD before the 2 years follow-up, 4 in Group A and 10
in the control Group (p<0.01) and 1 patient in each group died during the
study. The number of cardiovascular events was low and similar between
the groups. At the end of the study, 90% of patients in Group A and 62%
in Group B were on epoetin beta. Weekly doses were 5660±3150 UI and
4070±2800 UI respectively. All the patients received treatment by SC and
a majority were treated ones weekly.
Conclusions: This prospective randomized study is the first to demonstrate
that targeting a serum Hb level of 13 g/dl or above is associated with a
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reduction in the rate of progression of CAN and had nephroprotective effect
in kidney transplant recipient. The 2-years analysis are ongoing and will be
present at the meeting.

Sa668 TRANSPLANT TOURISM OUTCOME: A SINGLE CENTER
EXPERIENCE

Saad Alghamdi, Zahid Nabi, Sumaya Askandrani, Mohamed Abdelsalam,
Lutfi Alkurbi, Mamdouh Albaqumi. Medicine, King Faisal Specialist
Hospital and Research Centre, Riyadh, Saudi Arabia

Introduction and Aims: Transplant tourism is the term used for patients
who travel abroad for transplantation. Transplant tourism has always been
surrounded with controversy regarding how these organs were obtained, the
donor’s care after transplantation, and the recipient outcome. Many authors
have found that the outcome of the recipients in transplant tourism is inferior
to those transplanted in their own countries. However, most these studies
were small, with the latest one including only 33 patients. Here we describe
the outcome of 93 patients who were transplanted abroad compared to local
transplantation.
Methods: All transplant patients who were followed up at our Nephrology
Clinic from 1998 until 2008 were identified using our data base system. We
selected patients transplanted from 2003 and forward since the computerized
system for laboratory and electronic records began operation that year.
Results: A total of 165 patients were identified (93 in the tourist group
and 72 in the local one). Transplant tourists had a higher rate of acute
rejection in the first year compared to local transplantation (27.9% vs. 9.9,
P=0.005), higher mean creatinine at 6 months and one year (101 vs.120
umol/L, P=0.0007, 98 vs. 113umol/L, P=0.008). There was no statistical
difference in graft or patient survival in 1 or 2 years post-transplantation.
However, transplant tourist had a higher rate of CMV infection (15.1% vs.
5.6%, P=0.05) and Hepatitis C seroconversion (7.5% vs. 0%, P=0.02).
Conclusions: Transplant tourists had a more complex post transplantation
course with higher incidence of acute rejection and infectious complications.

Sa669 THE INFLUENCE OF PREEMPTIVE TREATMENT WITH
LAMIVUDINE ON RENAL TRANSPLANT RECIPIENTS
ANTIGEN HBS POSITIVE

Cristina Bucsa, Dorina Tacu, Eminee Kerezsy, Marcian Manu,
Mihai Hirza, Bogdan Serbanescu, Catalin Tacu, Ioanel Sinescu. Renal
Transplantation, Urology, Nephrology and Renal Transplantation, Fundeni
Institute, Bucharest, Romania

Introduction and Aims: Infection with hepatitis B virus has a big im-
portance for transplant recipients due to the risk of reactivation under
immunosuppression, progression to chronic liver disease, development of
liver cirrhosis and hepatocellular carcinoma. The aim of the study was
to analyze the influence of preemptive treatment with lamivudine in renal
transplant HBV positive patients.
Methods: We retrospectively analyzed 826 patients who had received a renal
allograft in our center between January 2000 – December 2008. 22 patients
(2.6%) were Ag HBs positive at the time of renal transplantation. The
median follow-up time was 63.5 months. All patients received preemptive
treatment with nucleosidic analog (lamivudine 100 mg/zi). All recipients
had induction therapy with IL 2 receptors blockers and the maintenance
immunosuppressive regimen included cyclosporine for 14 patients (63.6%),
tacrolimus for 6 patients (27.2%) and sirolimus for 2 patients (9%) in
combination with mycophenolate mofetil and corticosteroids.
Results: 16 patients (72.7%) were hepatitis B virus DNA negative and 6
(27.2%) had mild viral replication at the time of transplantation. Discon-
tinuation of antiviral therapy was made for 16 patients after more than 12
months of therapy, HBV DNA negative and liver enzymes in normal range.
Reactivation of HBV infection (viral replication ±with or without elevated
liver enzymes) occured in 15 patients; 9 patients had reactivation of viral
replication after more than 6 months of lamivudine withdrawal and 6 of
them have developed resistance to lamivudine after a mean 44 months
of therapy (min 12/max 72): patients with resistance were converted on
entecavir.
Only one patient lost the graft for surgical cause. We have not noticed any
significant adverse events on lamivudine.

Conclusions: Immunosuppressant therapy is associated with a significantly
high risk of hepatitis B virus reactivation or increasing of viral replication.
In our study the HBV infection with antiviral prophylaxis did not decrease
patient or renal allograft survival. Long time therapy with lamivudine is a
safe therapy but associated with drug resistance.

Sa670 FACTORS RELATING RENAL RESISTIVE INDEX IN
RENAL TRANSPLANT RECIPIENTS

Siren Sezer 1, Sebnem Karakan 1, Turan Colak 1, Nurhan Ozdemir Acar 1,
Mehmet Haberal 2. 1Nephrology, Baskent University, Ankara, Turkey;
2General Surgery, Baskent University, Ankara, Turkey

Introduction and Aims: An increased renal allograft renal resistive index
(RRI), which represents the percentage reduction of the end-diastolic flow
as compared with the peak systolic flow, is associated with long-term greft
survival. Short and long term affects of RRI on allograft function is not
clearly determined. In this study, we tried to find the clinical and laboratory
parameters correlated with RRI measurements.
Methods: We reviewed 82 patients who had no clinical evidence of
atherosclerotic disease before renal transplantation between 2001 and
2003. We excluded patients with the pretransplant diabetes, renal artery
stenosis, urinary tract obstruction, clinical symptoms of acute rejection or
chronic allograft nephropathy at one year after transplantation. We evaluated
parameters such as demographic features, fetuin-A, blood pressure, daily
proteinuria and laboratory values. Insulin resistance index homeostasis
model assessment (HOMA) was calculated. GFR was estimated (82.4±11.3
mL/min/1.73 m2) based using the MDRD study formula. RRI was measured
using Doppler ultrasonography.
Results: Fifty-nine (71,9%) had low RRI and 23 patients (29.1%) had high
RRI according to the accepted RRI cut off 0.70. There were positive correla-
tions between Fetuin A (r=+0.22, p=0.04), HOMA index (r=+0.24, p=0.02),
systolic blood pressure (r=+0.53, p=0.00), diastolic blood pressure (r=+0,04,
p=0,00) and laboratory parameters including proteinuria (r=+0.01, p=0.03),
phosphorous (r=+0.19, p=0.04), C-reactive protein (r=+0.13, p=0.02). Com-
parison of variable factors in patients with low and high RRI is shown in
table. In linear regression analysis, independent factors affecting RRI were
systolic BP (β=+0,36, p=0,00), serum C-reactive protein (β=+0,21, p=0,02),
albumin (β=+0,29, p=0,00) and phosphorus (β=+0,21, p=0,00). At the end of
five years follow up, increased RRI was associated with poor renal outcome
(19% vs 8%, p=0,00) and had lower survival (p<0.05, log-rank test).

Low RRI (<0,70) High RRI (≥70) p
n=59 n=23

Fetuin A (g/L) 43,1±21,1 53,6±20,4 =0.02
HOMA index 2,2±1,0 2,8±1,1 <0.01
Systolic blood pressure (mm/Hg) 113,3±8,1 126,6±13,7 <0.01
Diastolic blood pressure (mm/Hg) 77,6±6,6 86,2±9,5 <0.01
Proteinuria (mg/d) 282,2±167,7 668,7±364,7 <0.01
Albumin (g/d) 3,7±0,3 3,9±0,2 <0.05
C-reactive protein (mg/l) 2,1±0,7 2,6±1,2 <0.05

Conclusions: RRI is a valuable tool for evaluating intrarenal damage, target
organ damage and subclinical atherosclerosis. High RRI is associated with
poor allograft outcome and patient survival. For this reason, RRI should be
monitored and it should be included in the routine investigations of renal
allograft recipients during follow-up period.

Sa671 SEVEN-YEAR FOLLOW-UP OF 77 RENAL TRANSPLANT
RECIEPIENTS (RTRs) TREATED WITH
TACROLIMUS-BASED IMMUNOSUPPRESSION (IS)

Krzysztof Mucha 1, Bartosz Foroncewicz 1, Magdalena Durlik 2,
Andrzej Chmura 3, Jacek Szmidt 4, Leszek Paczek 1. 1Immunology,
Transplantology and Internal Diseases, 2Department of Transplantation
Medicine and Nephrology, 3Surgery and Transplantology, 4General,
Vascular and Transplant Surgery, Warsaw Medical University, Warsaw,
Poland

Introduction and Aims: The optimal IS should focus on improving long-
term graft and patient survival. The objective of this study was to assess
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if the combination of tacrolimus (Tac) based IS with azathioprine (Aza) or
mycophenolate mofetil (MMF) might result in different patient and graft
survival and incidence of adverse events.
Methods: Seventy seven RTRs were enrolled in our center between 1999 and
2000 into the prospective, randomized, multicenter, 6 months COSTAMP
study. They were randomized to receive Tac-Aza-Steroids (ST) (37 pts.) or
Tac-MMF-ST (40 pts.) IS. The initial oral dose of Tac was 0.2 mg/kg/day,
MMF dose was 1 g/d and Aza 1 to 2 mg/kg/d. ST were tapered from
20 mg/d to 5 mg/d during the first 3 post-transplantat months. Follow-up
was done yearly up to 7 years and compared intent-to-treat (ITT) and on-
randomized therapy (ORT) groups of patients: Tac/Aza ITT with Tac/MMF
ITT or Tac/Aza ORT with Tac/MMF ORT, respectively. Age, gender, body
mass index (BMI), duration of dialysis prior to transplantation, previous
transplantation and number of mismatched human leukocyte antigens
(HLA) were assessed. Primary endpoints were: graft function, graft loss and
death. Renal function was assessed by estimated GFR (e-GFR). Secondary
endpoints were: incidence of adverse events in particular PTDM, length
of the hospitalization per patient, per year during the whole observation
period.
Results: All studied patient characteristics were similar for all groups.
Overall patient and graft survival was not significantly different between
treatment groups. At 7 years, graft survival was 70.3% in the Tac/Aza ITT
arm and 77.5% in the Tac/MMF ITT group (p=ns), whereas 100% in both
ORT groups (p=ns). Renal function, BMI and number of PTDM were also
similar between Tac/Aza ITT and Tac/MMF ITT and between Tac/Aza ORT
and Tac/MMF ORT groups. Hospitalization time was somewhat shorter in
Tac/MMF ITT than in Tac/Aza ITT group (57 vs. 73 days; p=ns).
Conclusions: The results of our 7-years follow-up indicate that Tac-based
IS with the use of MMF or Aza are equally effective with respect to patient
and graft survival as well as to the common adverse events. Taking into
account the cost of both regimens, which depends not only on the drugs
themselves, but also on other factors including cost of hospitalizations, the
question rises whether increasing MMF use in renal transplant recipients is
justified from the perspective of the long term results.

Sa672 IN KIDNEY TRANSPLANTATION ANTI-HUMAN
LEUKOCYTE ANTIBODIES ARE ASSOCIATED WITH
IMPAIRED LONG-TERM GRAFT SURVIVAL

Rudolf Richter 1, Stefanie Köhler 1,2 , Miriam Schulz 1,
Ernst Scheuermann 2, Heinz-Georg Kachel 2,3, Jan Gossmann 2,3,
Stefan Gauer 2, Erhard Seifried 1, Helmut Geiger 2, Christian Seidl 1,
Ingeborg A. Hauser 2. 1Department of Transplantation Immunology,
Institute of Transfusion Medicine and Immune Hematology, Blood Donation
Service of the German Red Cross, Frankfurt a.M., Germany; 2Department
of Nephrology, Medical Clinic III, Johann Wolfgang Goethe-University,
Frankfurt a.M., Germany; 3KfH Kidney Centre, Frankfurt a.M., Germany

Introduction and Aims: In renal transplantation the role of HLA class I
antibodies (Ab) in acute humoral transplant rejection is generally accepted.
To test the significance of HLA Class I and Class II Ab for renal allograft
survival, we performed a retrospective analysis with a total of 364 kidney
transplant recipients, transplanted between 2003 and 2009.
Methods: All patients were monitored for pre- and in part post-transplant
Abs by ELISA screening (Antigen tray – Mixed Class I and Class II,
One Lambda) and differentiation (Antigen Tray Class I and Class II, One
Lambda) in combination with the lymphocyte cytotoxicity assay (LCT).
LCT was performed using an in-house panel as well as the Lambda Cell
Tray 1W60 (One Lambda). To avoid an increased risk of rejection of the
transplanted kidney, HLA-class-I or HLA-II antigens, against which the
patients were immunized in the past were avoided in the donor profile at
Eurotransplant. Immunosuppression of HLA-class-I Ab negative transplant
recipients consisted of cyclosporine A, mycophenolate mofetil and steroids.
Highly immunized patients received intensified immunosuppression with
tacrolimus, mycophenolate mofetil, steroids and polyclonal antithymocyte
globulins.
Results: Prior to transplantation, in the ELISA assays, 47 and 25 patients
were positive for HLA-class-I and –class-II Abs, respectively. In the LCT, 40
patients revealed cytotoxic Abs. Kaplan Meier estimates show that detection
of HLA-class-I Abs by ELISA prior to transplantation was associated
with a reduced long term kidney graft survival (90% versus 79%). A

significantly reduced long term graft survival was found in patients which
revealed a positive LCT prior to transplantation (91% versus 67%, p=0.004,
log rank test). Interestingly, patients with a positive LCT and a negative
HLA-class-I Ab ELISA test showed a strong tendency for a reduced graft
survival, indicating that further cytotoxic Ab specificities are involved in
graft rejection. In addition, we found a strong association between the
immunization against HLA-class-II antigens prior to transplantation and a
reduced graft survival (91% versus 69%, p=0.05, log rank test). Similarly,
immunization post-transplantation was a risk factor for long-term graft
survival. There was no correlation between the immunization status and the
overall survival of patients.
Conclusions: In conclusion, our results support the humoral theory of
transplant rejection and its importance especially for the long term allograft
survival under current immunosuppressive regimen. The determination of
HLA- class I but also Class II Ab as predictors of graft loss might contribute
to a better understanding of the immunological processes involved and
help to establish individualised immunosuppressive strategies for these
patients.

Sa673 VITA-D: CHOLECALCIFEROL SUBSTITUTION IN VITAMIN
D DEFICIENT KIDNEY TRANSPLANT RECIPIENTS:
PRELIMINARY REPORT OF A RCT TO EVALUATE THE
POST-TRANSPLANT OUTCOME

Ursula Thiem 1, Georg Heinze 2, Rudolf Segel 3, Thomas Perkmann 4,
Franz Kainberger 5, Ferdinand Mühlbacher 6, Walter Hörl 1,
Kyra Borchhardt 1. 1Department of Internal Medicine III, Medical
University of Vienna, Vienna, Austria; 2Core Unit for Medical Statistics and
Informatics, Medical University of Vienna, Vienna, Austria; 3Hospital
Pharmacy of the Vienna General Hospital, Medical University of Vienna,
Vienna, Austria; 4Department of Laboratory Medicine, Medical University
of Vienna, Vienna, Austria; 5Department of Diagnostic Radiology, Medical
University of Vienna, Vienna, Austria; 6Department of Surgery, Medical
University of Vienna, Vienna, Austria

Introduction and Aims: Vitamin D does not only regulate calcium home-
ostasis but also plays an important role as an immune modulator. It
influences the immune system through the induction of immune shifts and
regulatory cells resulting in immunologic tolerance. As such, vitamin D is
thought to exert beneficial effects within the transplant setting, especially in
kidney transplant recipients, considering the high prevalence of vitamin D
deficiency in kidney transplant recipients.
Methods: The VITA-D study, a randomized, placebo-controlled, double-
blind trial with two parallel groups including a total of 200 kidney
transplant recipients, is designed to investigate the immunomodulatory and
renoprotective effects of cholecalciferol (vitamin D3) within the transplant
setting. Kidney transplant recipients found to have vitamin D deficiency
defined as 25-hydroxyvitamin D3 <50 nmol/l will be randomly assigned to
receive either placebo or oral cholecalciferol therapy administered at a dose
of 6800 International Units once per day over a time period of one year. The
objective is to evaluate the influence of vitamin D3 substitution in vitamin
D deficient kidney transplant recipients on the post-transplant outcome.
As a primary endpoint glomerular filtration rate one year after kidney
transplantation will be evaluated, as well as the incidence of acute rejection
episodes, and the number and severity of infections. As a secondary endpoint
the influence of vitamin D3 on bone mineral density will be assessed by
means of three DXA analyses within the first year post-transplant.
Results: So far, 30 patients have been included in the trial, two of
them developed hypercalcemia which required dose reduction. However,
after four weeks serum calcium levels returned to normal ranges and the
administration of full dose study medication could be restarted in one of
them.
Conclusions: Currently, all of the study subjects show calcium levels within
the normal range and no other side effects have occurred so far.
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Sa674 THERAPEUTIC DRUG MONITORING OF TACROLIMUS IN
RENAL TRANSPLANTATION- IS C6 A BETTER MARKER
THAN TROUGH LEVELS?

Mayoor Prabhu, Sreepada Subhramanyam, Sridhar Gandhe, Pavan
Kumar Navva, Shivanand Nayak. Dept of Nephrology and Renal
Transplantation, Global Hospitals, Hyderabad, AP, India

Introduction and Aims: Tacrolimus is a drug with a narrow therapeutic
index. There have been recent reports that trough levels based monitoring of
Tacrolimus may not be reflective of the Area Under the Curve (AUC) and
thus may not reliably predict Acute Rejection (AR) or Tacrolimus toxicity.
We aimed to determine the single best timed sample of Tacrolimus, its
correlation with the AUC, and episodes of AR and toxicity.
Methods: This was an open, prospective, non randomized single centre
study.21 consecutive 1st renal transplant recipients underwent whole blood
Tacrolimus levels estimation by ELISA technique, at trough (C0), 2 hours
(C2), 4 hours (C4) and 6 hours (C6), 72 hours after the initial administration
of the drug, or after a change in dosage of the drug, to allow for a
steady state. All patients received the same preparation of Tacrolimus and
the same maintenance immunosuppression (Tacrolimus, Mycophenolate
and Prednisolone). AUC(0-12) was estimated by the Trapezoidal method
assuming C0 and C12 to be identical. The timed samples were correlated
to the AUC by Pearsons Correlation Coefficients. Correlations of the timed
samples to the AUC was also compared in patients who had AR and
Tacrolimus toxicity.
Results: 21 patients (mean age 44 years,81% males) underwent 31 AUC
estimations over a 2 year period. All 4 timed samples showed good
correlation with the AUC however the best correlation was seen with the C6
values. Correlation coefficients seen were C0-0.868, C2-0.788, C4-0.839,
C6-0.904.6 patients suffered AR of which 5 had the C0 values within target
range.C6 values correlated best with the AUC in patients with AR (C0-0.960,
C2-0.833, C4-0.942, C6-0.970).C6 also correlated best with AUC in the
patients who developed Tacrolimus toxicity (C0-0.551, C2-0.556, C4-0.941
and C6-0.778). These results were statistically significant. We serially used
regression to develop the equation with maximum predictive power for the
AUC0-12.The best equation included the trough and C6 values and had a r2

value of 0.977.This equation was AUC0-12 =12.126 + 2.81×C0+2.92×C6.
Conclusions: C6 levels of Tacrolimus seemed to perform better as a
predictor of the AUC in our study.C6 was also a better indicator in patients
who developed AR and Tacrolimus toxicity. A limited sampling strategy
incorporating trough and C6 values is likely to better predict the AUC.
Patients with Trough levels within the desired range still developed AR
suggesting that Trough levels are not ideal markers. Prospective studies are
required to validate these findings and identify C6 target values.

Sa675 SUCCESSFUL TREATMENT OF ACUTE REJECTIONS IN
IMMUNOLOGICAL HIGH-RISK PATIENTS

Line M. Levy 1, Christian Naper 2, Torbjørn Leivestad 2, Helge Scott 3,
Pål-Dag Line 4, Anna Varberg Reisæter 1. 1Nephrology, Oslo University
Hospital, Rikshospitalet, Oslo, Norway; 2Institute of Immunology, Oslo
University Hospital, Rikshospitalet, Oslo, Norway; 3Division of Pathology,
Oslo University Hospital, Rikshospitalet, Oslo, Norway; 4Transplant
Surgery, Oslo University Hospital, Rikshospitalet, Oslo, Norway

Introduction and Aims: Lack of organs is a major limiting factor for
renal transplantation in most European countries. The availability of organs
is even more limited for HLA immunized patients. More recently, solid
phase techniques with high specificity and sensitivity for detection of
HLA-antibodies have been developed. It is still uncertain how results from
these assays should influence immunosuppressive protocols. Our aim is
to monitor the short-term outcome in DSA positive recipients (recipients
expressing antibodies against donor HLA molecules) in order to evaluate
the efficacy and safety of present immunosuppressive protocols.
Methods: 292 patients received a kidney transplant at our center in 2009. All
patients were screened by Luminex. DSA positive recipients (detected by
Luminex single antigen beads) were induced with Basiliximab, Rituximab
and IVIg. Maintenance immunosuppression was prednisolone, calcineurin
inhibitor and mycophenolate. This study describes short-term follow-up for 6
weeks after transplantation. Rejections were detected by clinical criteria and
fine needle transplant biopsies (using Banff’05). AMR (antibody-mediated

rejections) were treated with methylprednisolone, plasmapheresis and/or
IvIg. ACR (acute cellular rejections) were treated with methylprednisolone.
In case of resistant rejection, ATG was given.
Results: A total of 27 recipients were DSA positive. As expected, 66,6% of
these were female. 8 patients received a transplant from living donor. The
overall rejection rate was 44% (12/27). 8 out of 15 recipients with DSA
only against class I HLA-molecules underwent rejection. Of these, 4 were
ACR and 4 were AMR. 2 out of 8 recipients with DSA only against class II
HLA-molecules underwent rejection. Both were ACR. 2 out of 4 recipients
with DSA against both class I and class II HLA-molecules underwent
rejection. Both were AMR and one of these grafts was never-functioning.
No grafts were lost in rejection or death. S-creatinine medium (range) at 6
weeks was as follows: DSA to HLA I 115 (49-193), HLA II 142 (75-209)
and HLA I+II 99 (75-257).
Conclusions: Although DSA positive recipients experience a high rate
of rejections, these rejections can be successfully treated and the overall
short-term outcome is satisfactory.

Sa676 SAFETY PROFILE OF BELATACEPT IN KIDNEY
TRANSPLANT RECIPIENTS FROM A POOLED ANALYSIS
OF PHASE II AND PHASE III STUDIES

J. Grinyo 1, B. Charpentier 2, J. Medina Pestana 3, Y. Vanrenterghem 4,
F. Vincenti 5, R. Shi 6, M. Agarwal 6, D. Thomas 6, C.P. Larsen 7. 1Univ.
Hospital Bellvitge, Barcelona, Spain; 2Bicêtre Hospital, Kremlin Bicêtre,
France; 3Hospital do Rim e Hipertensão Unifesp, Sao Paulo, Brazil; 4Univ.
Hospital Leuven, Leuven, Belgium; 5UCSF, San Franscisco, CA, USA;
6Bristol-Myers Squibb, Princeton, NJ, USA; 7Emory Univ. School of
Medicine, Atlanta, GA, USA

Introduction and Aims: Belatacept, a selective co-stimulation blocker,
is associated with better renal function and an improved cardiovascu-
lar/metabolic risk profile vs cyclosporine (CsA) in kidney transplant recip-
ients. The current analysis focuses on pooled safety data for belatacept vs
CsA used in combination with basiliximab, MMF, and steroids through July
2009.
Methods: Patients in the 3 core studies were randomized to a more intensive
(MI) or less intensive (LI) regimen of belatacept or CsA. The pooled analysis
included 1425 intent-to-treat patients (MI = 477; LI = 472; CsA = 476).
Median follow-up was ∼2.4 yrs; some patients were followed for ∼7 yrs.
Results: The incidence of deaths (MI: 7%; LI: 5%; CsA: 7%) and serious
adverse events (MI: 71%; LI: 68%; CsA: 69%) were lowest in the belatacept
LI group. The overall incidence of malignancies remained low, but was
slightly higher in the MI group (MI: 10%; LI: 6%; CsA: 7%). 15 cases
of PTLD occurred (n = 8 MI; n = 5 LI; n = 2 CsA) across the 3 studies,
including 8 cases involving the CNS (n = 6 MI; n = 2 LI). The excess PTLD
risk was concentrated in EBV negative recipients and in patients receiving
the MI regimen. No PTLD cases occurred after 18 months in the belatacept
groups. The frequency of serious infections was 37%, 32%, and 36% in
the MI, LI, and CsA groups, respectively. Rates of polyoma (MI: 7%; LI:
3%; CsA: 6%) and fungal infections (MI: 22%; LI: 17%; CsA: 21%) were
lower in the LI group vs the MI or CsA groups. 1 case of progressive
multifocal leukoencephalopathy was reported in the MI group. Rates of
herpes infections were higher in the belatacept groups (MI: 15%; LI: 13%;
CsA: 10%). Tuberculosis occurred in 10 patients (n = 5 MI; n = 4 LI; n =
1 CsA); mostly in endemic areas. There were no reports of anaphylaxis or
hypersensitivity to belatacept.
Conclusions: Longer-term treatment with belatacept-based regimens was
generally safe. PTLD in the CNS was higher in belatacept vs CsA, especially
in EBV- patients and with the MI dose. The incidence of deaths and serious
infections was lowest in the belatacept LI regimen. The overall balance of
safety favored the LI regimen over the MI regimen.
Disclosure: Dr Vincenti has received research support from Bristol-Myers
Squibb, Pfizer, Novartis, Astellas, Genzyme, Genentech, and Roche. Dr
Vanrenterghem has served as an advisory board member for Astellas
Pharma US. Drs Shi, Agarwal, and Thomas are employees of Bristol-Myers
Squibb. Dr Larsen has received research support and served as an advisor
to Bristol-Myers Squibb.
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Sa677 THE EFFECT OF PLASMAFERESIS ON FOCAL
SEGMENTAL GLOMERULOSCLEROSIS RELAPSE AND
GRAFT SURVIVAL IN KIDNEY TRANSPLANTATION

Caglar Ruhi, Vural Taner Yilmaz, M. Yener Akpinar, Olgun Akin,
Huseyin Kocak, Gultekin Suleymanlar. Nephrology, Akdeniz University,
Antalya, Turkey

Introduction and Aims: One of the problematic issue, in kidney transplan-
tation (KTx), is focal segmental glomeruloscelorosis (FSGS). Altough the
new immunsupresive regimens and therapatic approachs like plasmapheresis
(PP), rituximab, it has still high relapse and reduced graft survival rates.
We aimed to reveal graft and patient outcomes and effects of primarily
plasmapheresis (PP) therapy in KTx recipients with FSGS.
Methods: We enrolled a total of 32 kidney transplant (KTX)patients whose
etiology was primary FSGS, from medical records of 1838 Ktx recipients
from 2000 to 2009 transplantated in our center.
In this study; we aimed to investigate FSGS relapse time and rates (relapse
defined as proteinuria >3gr/day in adult or >1gr/m2 pediatric) and the
effects of profilactic or salvage PP on relapse rate of FSGS and graft
survival.Efficiency of PP salvage therapy was determined as full response
(<500mg/d protienuria), partial response (>%50 reduction of proteinuria)
and non-response.
Results: The study group consisted of 11 children and 22 adult patients;
(median age 21,3±10,7 years, male/female: 19/14, donor type: 84,5% living
related KTx). FSGS relapse was noticed in 12 patients (37.5%) 8 adult
and 4 pediatrics). Early relapse was observed in 10 patients (avarage of
6.4±5.2days) and 2 patients showed late relapse at 3rd and 10th month.
Patient characteristics and comparison was shown in table1.

Table 1. Comparison of Recurrence and Non recurrence Groups

Recurrence (n=12) No recurrence (n=20) p

Mean Age/years 19,7±10,4 22,2±11,1 NS
Gender-Male 9/75% 10/50% NS
Dialysis type/HD 8/66% 10/50% NS
Dialysis time month 16,8±16 17,9±27,1 NS
Native nefrectomies 2/16% 5/25% NS
Donor type 9/75% 18/90% NS
Mismatch 3,55±1,1 3±1 NS
Creatin last visite 2,3±1,8 mg/dl 1,3±1,1mg/dl NS
Proteinuia gr/day 3180±3200 420±612 gr/day p<0,001
Albumin gr/dl 3,8±0,9 4,4± NS

Based on PP therapy, patients were divided into 3 groups. G1 (prophylactic
group): patients in whom preoperative and early postoperative PP was
performed (n= 23, % 72). In group 1, there was FSGS relapse in 9 (40%)
patients. G2: patients in whom PP was not performed in (n= 9). In this
group, there was 3 (33%) relapse. There was no statistical difference
between G1 and G2 for FSGS relapse. G3 (salvage PP therapy): patients
in whom salvage PP was performed in case of FSGS relapses. Salvage PP
therapy was used in 10 patients; there was no response in 4 patients, partial
response in 3 patients and complete response in 3 patients. No patient lost
was observed during the follow up period. 3 graft lost occured all were adult
and had profilactic and salvage PP treatment. Kaplan-Meir estimated graft
survival rates FSGS free and FSGS for 1,2 and 5th year were; 95%, 93%,
89% vs 96,6%, 91,5%, 81,3%, log rank test shown no differencies between
groups.
Conclusions: As a result of this study neither profilactic PP for preventing
FSGS relapse nor salvage PP for treatment of relapse seems effective.

Sa678 KIDNEY TRANSPLANTATION USING PAEDIATRIC SINGLE
VERSUS EN BLOC GRAFTS

Catarina Santos 1, Cristina Jorge 2, Margarida Bruges 2, Patrícia Matias 2,
Domingos Machado 2, José Diogo Barata 2. 1Nephrology Department,
Amato Lusitano Hospital, Castelo Branco, Portugal; 2Nephrology
Department, Santa Cruz Hospital, CHLO, Carnaxide, Portugal

Introduction and Aims: The use of paediatric deceased kidneys is a
valuable means to increase the pool of organs for transplantation. However,
it remains controversial the use of single or en bloc kidneys because of
issues related to post-operative complications and long-term graft survival.

We aimed to evaluate the results of our Transplant Unit using paediatric
grafts for transplantation, either single or en bloc.
Methods: Between 1987 and 2008, we analyzed 52 patients who received
a graft from a paediatric donor aged ≤ 17 years.
Results: Twenty-six patients were male (50%), average age 35.6±18.4
years and 39 (75%) were Caucasians. Concerning the donors, 34 were
male (65.3%) and average age 11.7±5.3 years. Twenty-one had less than
12 years (40.3%) and 11 (21.1%) less than 6 years. Five patients were
transplanted with an en bloc graft (9.6%), all from donors aged less than
8 years. Mismatches and cold ischemia time were similar in recipients
of both types of grafts (p>0.05). In 5 patients (9.6%), all recipients of
single kidneys, there was delayed graft function secondary to vascular and
urological complications. The rate of acute rejection episodes was 23.4% for
recipients of single grafts and 20% for en bloc grafts (p=0.890). An increase
in the average graft longitudinal diameter between the first measurement
post-transplant and the last ultrasonographic evaluation was documented
(10.3±1.4 cm and 11.5±1.4 cm, respectively; p=0.000). In the long-term
follow-up, 24 patients (46%) lost the graft secondary to chronic rejection,
but only one had an en bloc graft. The graft survival at the first, third and fifth
years post-transplant was 92.3%, 86.5% and 71%, respectively. In recipients
of grafts from donors younger than 8 years, stratification according to the
type of graft received, demonstrated similar survival at the third and fifth
years post-transplant for both single (92% and 77%; p=0.061) and en bloc
grafts (100% for all the periods considered; p=0.157). In forward logistic
regression analysis, the occurrence of rejection episodes was the strongest
predictor of poor graft survival (p=0.002).
Conclusions: We concluded that, in this small cohort of patients, the use
of en bloc kidneys was safe and not associated with increased rate of
complications or reduced graft survival.

Sa679 PATIENTS WITH DISCONTINUOUS DOPPLER SPECTRUM
IN THE EARLY PERIOD AFTER KIDNEY
TRANSPLANTATION HAVE WORSE GRAFT FUNCTION IN
THE FOLLOW-UP PERIOD

Aureliusz Kolonko 1 , Jerzy Chudek 1,2 , Andrzej Wiecek 1. 1Dept of
Nephrology, Endocrinology and Metabolic Diseases, Medical University of
Silesia, Katowice, Poland; 2Dept of Pathophysiology, Medical University of
Silesia, Katowice, Poland

Introduction and Aims: Doppler flow spectrum, quantified in the segmental
arteries of the graft early after kidney transplantation (KTx), reflects mostly
the exacerbation of interstitial oedema. In some patients the spectrum is
characterized by the absence of blood flow in some or all the diastolic phase
of cardiac cycle. We have previously reported that such discontinuous flow
is associated with a more severe clinical course of acute tubular necrosis
(ATN). In this study we analyze the kidney graft survival and function in
24-month follow-up period.
Methods: Doppler sonography was performed in 251 consecutive recipients
between 2 and 4 days after KTx. 5 patients with primary graft nonfunction
were excluded from the analysis. Continuous and discontinuous spectrum of
blood flow was found in 186 (76.1%) and 60 patients (23.9%), respectively.
Kidney graft function (eGFR) calculated according to MDRD equation was
estimated every 6 months after KTx.
Results: Mean follow-up after KTx was 26±15 months, similar in both
groups. During the follow-up period 6 patients (10%) in discontinuous
and 11 patients (5.9%) in continuous group lost their kidney graft (NS).
In all time-points the kidney graft function was worse in patients with
discontinuous spectrum of flow, however the eGFR difference between
groups was diminishing with time (6-month: 41.7±16.8 vs. 50.3±16.6
ml/min/1.73 m2, p=0.008; 12-month: 41.5±15.4 vs. 50.6±19.1 ml/min/1.73
m2, p=0.01; 18-month: 43.3±18.8 vs. 50.2±19.2 ml/min/1.73 m2, p=0.11;
24-month: 42.5±18.3 vs. 48.4±18.1 ml/min/1.73 m2, p=0.18). There were
no significant differences in cold ischemia time, HLA mismatch and donor
age between analyzed groups.
Conclusions: The discontinuous spectrum of Doppler flow in the early
period after kidney transplantation predicts lower eGFR in the follow-up
period.
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Sa680 CYTOMEGALOVIRUS (CMV)-SPECIFIC CD4-T CELLS AS A
PROGNOSTIC MARKER FOR INDIVIDUAL CMV-SPECIFIC
IMMUNE RESPONSE AFTER PEDIATRIC KIDNEY
TRANSPLANTATION

Thurid Ahlenstiel 1, Martina Sester 2, Urban Sester 2, Jochen H.H. Ehrich 1,
Lars Pape 1. 1Pediatric Nephrology, Medical School of Hannover, Germany;
2Nephrology, University of the Saarland, Homburg/Saar, Germany

Introduction and Aims: After transplantation (Tx) immunosuppression
leads to impaired cellular immune defense resulting in increased risk
of Cytomegalovirus (CMV)-associated complications. CMV-serology and
-DNA are insufficient parameters to estimate the necessity of antiviral
therapy. Post-Tx follow-up of CMV-specific T cells (CMV-s T cells) may
serve as a predictive marker for individual susceptibility to CMV-Disease.
Methods: Within a prospective longitudinal study we monitored CMV-s T
cells in 36 children (1-17 years) during first year after kidney Tx. Antiviral
therapy with (val-)ganciclovir was administered in case of significant
CMV-DNA-detection.
Leucocytes were stimulated in vitro with CMV-antigen. Based on specific
cellular activation and induction of intracellular cytokines, CMV-s CD4- and
CD8-T cells were determined by flow cytometry. CMV-DNA was detected
by PCR.
Results: Pre-Tx prevalence of CMV-s CD4-T cells (25%) correlated
with CMV-seropositivity. After Tx three CMV-seronegative children with
seropositive donors showed a primary CMV-infection. Two of these primary
CMV-infections were characterized by initial DNA-boost during the early
post transplant period: CMV-s CD4-T cells secondarily increased simultane-
ously with decrease of CMV-DNA after start of antiviral therapy. However,
in case of a late asymptomatic primary infection with rapid initial boost
of CMV-s CD4-T cells (n=1), we found CMV-seroconversion without de-
tection of DNA. Two children with symptomatic CMV-reactivation showed
transient disappearance of CMV-s CD4-T cells (<3 cells/μl) combined with
significant increase of CMV-DNA, whereas in case of asymptomatic reac-
tivations (n=2), low CMV-DNA-level vanished spontaneously in presence
of sufficient level of CMV-s CD4-T cells (>3 cells/μl). In contrast, there
was only minimal detection of CMV-s CD8-T cells in both, symptomatic
and asymptomatic CMV-reactivations. Accordingly, CD4-T cells are more
applicable for immunomonitoring.
Conclusions: Sufficient levels of CMV-s CD4-T cells (>3 cells/μl) protect
against CMV-disease. Serving as prognostic marker for individual suscepti-
bility to CMV-disease, CMV-s CD4-T cells may improve post-Tx manage-
ment and optimize individual timing and duration of antiviral therapy.

Late breaking clinical trials

Sa681 CONTINUOUS DELIVERY OF SOLUBLE FERRIC
PYROPHOSPHATE (SFP) VIA THE DIALYSATE MAINTAINS
IRON BALANCE IN CHRONIC HEMODIALYSIS PATIENTS:
A PHASE II CLINICAL TRIAL

Ajay Gupta 1, Richard Yocum 1, Carrie Guss 1, Steven Fishbane 2,
Anatole Besarab 3. 1Rockwell Medical, Wixom, MI, United States;
2Winthrop-University Hospital, Long Island, NY, United States; 3Henry
Ford Hospital, Detroit, MI, United States

Introduction and Aims: Intravenous (IV) iron is administered to the
majority of hemodialysis-dependent CKD (CKD-HD) patients to mitigate
HD-associated blood loss. However, IV iron is associated with anaphylactoid
reactions, infection risk, oxidative stress, and inflammation, attributed to
labile iron and carbohydrate component. Soluble Ferric Pyrophosphate
(SFP) is a water-soluble, iron(III)-containing chelate tightly electrostatically
bonded to four ligands (citrate, pyrophosphate, phosphate, sulfate) with
stability constant 1022 (versus 103–106 for polymeric iron complexes) that
contains no carbohydrate moiety. This Phase II study evaluated safety and
efficacy of SFP as a more physiologic, continuous therapy for maintaining
iron delivery for erythropoiesis.
Methods: Double-blinded, placebo-controlled study randomized CKD-HD
patients to 0 (placebo), 5, 10, 12, or 15 micrograms SFP-derived iron per
dL of dialysate administered at each dialysis session for up to 26 weeks.
ESA dose changes and supplemental oral and IV iron were prohibited.

Results: 131 CKD-HD patients from 29 outpatient hemodialysis centers
were randomized and dosed; 26 to placebo and 105 to SFP. SFP patients
received 4,882 SFP treatments and 701,935 liters of dialysate over 413
patient-months. No hypersensitivity, toxicity attributable to SFP, or adverse
effects on dialysis machines, filters, or tubing was observed. Intra-dialytic
increase in serum iron and corresponding decrease in unbound iron binding
capacity (UIBC) showed efficient iron delivery from dialysate to bloodstream
and rapid binding of SFP-derived iron to apo-transferrin in a dose-dependent
manner (Fig. 1). After dialysis, iron parameters returned to pre-dialysis levels
before the next dialysis. Change from baseline to final evaluation showed a
dose-dependent SFP effect in maintaining ferritin and transferrin saturation
(TSAT) (Fig. 2). The primary efficacy endpoint of ≥1 gram/dL decrease
in hemoglobin was not met for placebo, but repeated measures analysis
estimates a trend of increasing hemoglobin for the intermediate doses of
SFP, up to 2 grams/L/month at 10 micrograms/dL SFP.

Figure 1

Figure 2

Conclusions: SFP administered via hemodialysis over up to 26 weeks in
these CKD-HD patients was convenient, well tolerated, without evident
toxicity, and had favorable effects on ferritin and Hgb. Additional clinical
trials are planned to confirm safety and efficacy.
Disclosure: Dr. Gupta is a fulltime employee and Chief Scientific Officer
of Rockwell Medical, manufacturer of the SFP study drug, and also a
stockholder of Rockwell, a publicly traded company.

Sa682 EVEROLIMUS WITH LOW-DOSE CYCLOSPORINE A
AFTER PEDIATRIC KIDNEY TRANSPLANTATION: NO
ACUTE REJECTIONS, LESS INFECTIONS – FINAL
RESULTS

Lars Pape, Jochen Ehrich, Martin Kreuzer, Thurid Ahlenstiel. Pediatric
Nephrology, Medical School of Hannover, Hannover, Germany

Introduction and Aims: The number of acute rejections and infections
after pediatric kidney transplantation could not be reduced in the last years.
In order to improve these parameters, we investigated a new immunosup-
pressive protocol in an investigator initiated, prospective, controlled trial
combinig Basiliximab, low-dose Cyclosporin A (CsA) and Everolimus.
Methods: Twenty children were treated with Basilximab, CsA (trough-level
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= C0 200-250 ng/ml) and Prednisolone at the time of Tx in the years 2007
and 2008. Mean age was 10±7 years [range 1-17 years], 10 female, 10
male were included in the study. 10 organs were LRD, 10 CAD. After 2
weeks, CsA dose was reduced to 50% (C0 50-100 ng/ml, after 6 months:
50-75 ng/ml) and Everolimus (1.6 mg/m2/d) was started (C0 3-6 ng/ml).
Six months after Tx, a protocol biopsy was performed. In case of normal
biopsy, Prednisolone was stopped and CsA-dose tapered down to C0 level
of 50-70 ng/ml. The trial was carried out accoding to GCP-guidelines. Final
data analysis was provided by the external monitor in april 2010.
Results: All 20 protocol biopsies showed no acute rejection or borderline
findings

ATN was found in 4 of 8 indication biopsies, two had borderline findings,
one 5% interstitial fibrosis, one was normal.

Mean GFR 1 year after Tx was 71 ± 25 ml/min/1.73m2. The number
of serious adverse events, infections and gastrointestinal problems was
significantly lower as compared to a historic age matched cohort that
was treated with normal-dose CsA, MMF and steroids. Without CMV-
prophylaxis, only 2 primary CMV infections were seen despite a donor-
CMV+, recipient-CMV– constellation in 10/20 children. At the end of
observation time all children received the per-protocol treatment with
low-dose CsA (C0 50-70 ng/ml) and Eveolimus (C0 3-5 ng/ml).
Conclusions: We conclude that after pediatric kidney transplantation and
immunosuppression consisting of Basiliximab induction, Prednisolone and
CsA, followed by a halving of CsA two weeks after Tx in combination with
introduction of Everolimus and discontinuation of steroids after 6 months
leads to an absence of acute rejections, good graft survival and function in
combination with low numbers of infectious complications. Future larger
randomized prospective trials will have to confirm our findings.
Disclosure: This study was supported by an unrestricted grant from Novartis,
Germany.

Sa683 CLINICAL AND IMMUNE RESPONSE TO A SINGLE DOSE
OF MONOVALENT INFLUENZA (H1N1) 2009 PANDEMIC
VACCINE IN ESRD PATIENTS: PROSPECTIVE DATA FROM
BONN

Karl August Brensing 1, Uwe Pöge 1, Thomas Gerhardt 1, Peter Raab 1,
Rainer Woitas 2, Christian Drosten 3, Anna Maria Eis-Hübinger 3. 1Dialysis
Unit, Nephrology & Dialysis Center Bonn, Bonn, NRW, Germany;
2Nephrology, University Clinic, Bonn, NRW, Germany; 3Virology,
University Clinic, Bonn, NRW, Germany

Introduction and Aims: To prevent severe morbidity by pandemic influenza
A (H1N1) in ESRD patients vaccination was strongly recommended by

WHO and European health authorities in October 2009. Based on non-ESRD
cohort results initially a double-dose vaccination regime was recommended,
but than reduced to a single-dose regime by German health authorities (RKI)
in December 2009 according to recent preliminary general population data
from Australia (N Engl J Med 2009: 361). Data on clinical adverse effects
and on immunologic efficacy of this (single-dose) H1N1 vaccination regime
in ESRD patients are missing to date.
Methods: We tested the tolerability and serologic response in a larger
cohort of adult ESRD patients (N=177, female: 32%, median age 67 yrs;
range: 23-85 yrs) which comprised clinically stable out-patients treated by
maintenance HD/PD (HD: N=157, PD: N=2) at three dialysis units in Bonn
and NTx-patients at least 12 months after successful kidney-transplantation
(N=18). All received a single dose of the officially provided H1N1 vaccine
(Pandemrix®) in November and December 2009. We assessed in all
vaccinated patients clinically reported adverse events and immunogenicity
by serum antibody presence in blood samples taken 3-4 weeks after the
vaccination using a specific hemagglutination inhibition test (HIT) with
guinea pig and chik erythrocytes. Protective immunogenicity was set a
titer of ≥1:40 in HIT as applied for vaccine efficacy evaluation by health
regulatory authorities.
Results: Clinically, the vaccination was well tolerated: 40% of patients had
no adverse events, 55% suffered only local pain (i.e. 40% for 1-2 days,
15% for 3-5 days) and 5% had self-limited general reactions like weakness,
headache or an elevated body temperature. Severe adverse effects were
not reported. Three to four weeks after the first vaccination overall 65
patients (37%) showed an antibody level ≥1:40 with similar distribution in
the clinical subgroups (HD/PD-group: 59/159 = 37% - rates per dialysis
units: 31%, 43%, 46%; NTx-group: 6/18 = 33%), while the majority of
112 vaccinees (63%) showed no or only lower immune response (4× with
<1:10; 7× with 1:10; 101× with 1:20).
Conclusions: 1. The in Germany officially provided monovalent influenza
A (H1N1) 2009 vaccine was well tolerated in adult ESRD patients. 2. In
standard HIT-testing after a single dose of the vaccine only about one third
of the ESRD patients had an adequately elevated antibody level irrespective
which renal replacement therapy was applied. 3. The majority of ESRD
patients probably need a second vaccine dose to achieve sufficient antibody
response for intended protection. 4. Future official recommendations on
pandemic vaccination regimes should be based on ESRD patient data to
provide valid decision strategies for this high-risk cohort.
Reference:
1. Greenberg ME et al.: Response after one dose of a monovalent influenza
A (H1N1) 2009 vaccine - preliminary report. N Engl J Med 2009; 361.

Sa684 THE IMPACT OF INTRAVENOUS FERRIC
CARBOXYMALTOSE ON RENAL FUNCTION: AN
ANALYSIS OF THE FAIR-HF STUDY

Piotr Ponikowski 1 , Iain Macdougall 2, Josep Comin Colet 3,
Kenneth Dickstein 4, Gerasimos Filippatos 5 , Thomas Lüscher 6,
Ronnie Willenheimer 7, Claudio Mori 8, John Norrie 9, Ian Ford 9,
Stefan Anker 10. 1Medical University, Wroclaw, Poland; 2King’s College
Hospital, London, United Kingdom; 3Hospital del Mar (IMAS), Barcelona,
Spain; 4Stavanger University Hospital, Stavanger, Norway; 5Athens
University Hospital Attikon, Athens, Greece; 6University Hospital Zürich,
Zürich, Switzerland; 7Lund University, Malmö, Sweden; 8Vifor Pharma
Ltd., Glattbrugg, Switzerland; 9Robertson Centre for Biostatistics,
University of Glasgow, Glasgow, United Kingdom; 10Charité, Campus
Virchow-Klinikum, Berlin, Germany

Introduction and Aims: Renal dysfunction commonly complicates the
natural course of chronic heart failure (CHF) and predicts poor outcome.
Currently applied CHF therapies have either no effect on, or even worsen
renal function. The FAIR-HF study demonstrated that treatment with
intravenous ferric carboxymaltose (FCM) in iron deficient CHF patients is
well tolerated and improves symptoms and quality of life. We report here
the results of the FAIR-HF analysis designed to assess the effects of FCM
on renal function.
Methods: We enrolled 459 CHF patients (NYHA class II-III, LVEF 32%)
with iron deficiency (ferritin <100 μg/L, or between 100-300 μg/L if
transferrin saturation <20%); 304 patients were randomly assigned to FCM
and 155 to placebo; treatment was continued for 24 weeks. Renal function
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was assessed at baseline and at Week 4, 12 and 24 visits, either by
measurement of serum creatinine, or as estimated glomerular filtration rate
(eGFR) using the MDRD formula.
Results: At baseline, renal function did not differ between groups
(63.8±21.2 vs 64.8±25.3 ml/min/1.73m2, FCM vs placebo). Treatment
with FCM was associated with an improvement in renal function (table)
across the whole spectrum of CHF patients (p>0.2 for interaction with
baseline renal function, age, sex, CHF severity, underlying CHF aetiology,
presence of anaemia).
Additionally, more patients in the FCM group demonstrated an eGFR
improvement of 5ml/min/1.73m2 (week 4: 38% vs 34%, week 12: 33% vs
26%, week 24: 35% vs 25%, FCM vs placebo respectively).
Conclusions: Correction of iron deficiency with intravenous FCM in CHF
patients was associated with an improvement in renal function.

Table 1

Changes in eGFR eGFR difference* P
(ml/min/1.73m2) for treatment(ml/min/1.73m2)

FCM Placebo

Week 4 3.7±0.9 0.9±1.2 2.8±1.5 0.054
Week 12 2.3±0.9 -0.7±1.1 3.0±1.5 0.049
Week 24 3.2±0.7 -0.6±1.4 4.0±1.7 0.017

*Difference between FCM and placebo (LSM mean ± SE).

Disclosure: I have received consultancy fees and speaker’s honoraria from
Vifor Pharma Ltd., Switzerland, honoraria from Syner-Med Pharmaceuti-
cals, UK, and consultancy fees, speaker’s honoraria and research grants from
Amgen, Roche, Ortho Biotech, Shire Pharmaceuticals Group and Affymax.




