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Summary
 Background: Adipokines such as adiponectin and resistin, as well as angiogenin, may be associated with inflam-

mation and atherosclerosis. The relationship between their levels and prognosis in high risk pa-
tients is, however, still unclear. The aim of this study was to evaluate the prognostic value of these 
adipokines in patients with stable multivessel coronary artery disease (MCAD).

 Material/Methods: The study group comprised 107 MCAD patients (74% males, mean age 63±8 years). Adiponectin, re-
sistin and angiogenin plasma levels were measured at admission and after 1-year follow-up. Primary 
end point (major adverse cardiac and cerebrovascular events – MACCE) was defined as cardiac 
death, nonfatal myocardial infarction, stroke, and hospitalization for angina or heart failure over 
a 1-year period.

 Results: After 1-year follow-up, 9 (8%) patients died, all from cardiovascular causes. Primary end point 
was experienced by 32% of patients. Surgical treatment (CABG) was received by 51% of patients, 
while 49% were treated medically alone. Total cholesterol concentration levels ≥173 mg/dl were 
associated with a 7-fold increase (OR 7.3; 95% CI, 1.6–33.0); LDL ≥93.5 mg/dl with a 16-fold in-
crease (OR 16.3; 95% CI, 2.8–93.8), and resistin ≥17.265 ng/ml with a 13-fold increase in MACCE 
risk (OR 13.5; 95% CI, 2.3–80.3). In multivariate analysis, a medical treatment strategy (p=0.001), 
a higher CCS class (p=0.004), resistin levels (p=0.003) and a higher Gensini score (p=0.03) were 
independent predictors of MACCE.

 Conclusions: In stable patients with MCAD, elevated plasma resistin (as opposed to adiponectin or angiogenin) 
is a strong, independent predictive factor for the occurrence of MACCE over 1-year follow-up.
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Background

Coronary artery disease (CAD) is the main cause of death 
in developed countries [1]. Despite recent progress in car-
diology, global cardiovascular mortality is still very high, 
exceeding 7 million in 2002 [2]. Multivessel coronary ar-
tery disease (MCAD), defined as subcritical or critical ste-
nosis (cross-section area decreased by ≥75%) of at least 2 
of the 3 main coronary arteries supplying the myocardium, 
is a common manifestation of advanced coronary athero-
sclerosis [2]. It has been estimated to represent as much as 
50% of all the cases of CAD. Such severity of coronary ath-
erosclerosis leads to common atherothrombotic complica-
tions resulting in exceptionally high mortality rate, ranging 
from 10% to 60% in 5-year follow-up, depending on the ex-
tent of atherosclerotic lesions, as well as concomitant risk 
factor profile [3]. However, this wide range suggests an in-
homogeneity of this clinical group.

The commonly unfavorable clinical course and poor prog-
nosis in this particular group of patients attracts the atten-
tion of current cardiological research, including the search 
for markers that improve prognostic stratification in MCAD 
patients. Adipocytokines and angiogenesis factors are the 
substances of particular interest.

Adipose tissue has recently been recognized as an en-
docrine organ. Adiponectin, an adipocytokine, is a re-
cently discovered protein that modulates and suppress-
es inflammatory response in atherosclerotic lesions [4]. 
Hypoadiponectinemia has been observed in patients with 
metabolic syndrome, diabetes mellitus and coronary ar-
tery disease [5,6]. Published data support a strong asso-
ciation between plasma adiponectin levels and risk strati-
fication in CAD patients [7]. Despite potential protective 
function, there are no clear data on whether high or low 
serum concentrations of adiponectin are associated with 
poor prognosis. Recently published studies unexpectedly 
have shown that high plasma adiponectin concentrations 
were independent risk factors in short- and long-term ob-
servations in CAD patients [8,9].

Resistin belongs to a novel family of cysteine-rich proteins 
called resistin-like molecule or FIZZ (found in inflamma-
tory zone) proteins [10]. Resistin appears to be involved in 
inflammatory pathways, vascular endothelial cell activation 
and stimulation of smooth muscle cell proliferation, sug-
gesting its potential role in atherosclerosis [11,12]. Recently, 
resistin and its mRNA have been detected in atherosclerot-
ic lesions [13]. This is consistent with the finding of elevat-
ed circulating resistin in patients with coronary artery dis-
ease. Thus, resistin can be considered as an inflammatory 
marker of atherosclerosis and atherosclerotic complication 
in humans [14,15].

Angiogenin is a soluble protein, one of the angiogenic fac-
tors involved in the creation of capillaries, leading to the 
formation of new vessels from pre-existing vascular struc-
tures [16]. Several studies have suggested that angiogenin 
and other angiogenic factors can promote atherosclerosis, 
and potentially destabilize coronary plaques by promoting 
intralesional angiogenesis [17,18]. Moreover, angiogenin 
has been shown to be an independent predictor of poor 
prognosis in coronary heart disease [19].

The aim of this study was to evaluate the prognostic value 
of adiponectin, resistin and angiogenin in patients with sta-
ble multivessel coronary artery disease.

Material and Methods

Study group

The study involved a consecutive group of 107 patients with 
coronary artery disease undergoing angiography at the 2nd 
Department of Cardiology, Medical University in Lodz in 
2007 and meeting the following criteria: 
1.  Coronary artery disease with ≥75% diameter stenosis in 3 

main coronary branches (right coronary artery, circum-
flex branch and left anterior descending branch of left 
coronary artery) as confirmed on coronary angiography. 
Stenosis of the left main coronary artery exceeding 50% 
represented an exclusion criterion due to need for ur-
gent revascularization.

2.  Stable coronary heart disease (Canadian Cardiovascular 
Society – CCS I–III*).

3.  Absence of significant acquired valve disease resulting in 
predicted survival below 1 year.

4.  Qualification for surgical or medical treatment strategy 
(qualification to percutaneous angioplasty at baseline was 
an exclusion criterion)

Following discharge from the department, all patients re-
mained under the care of the outpatient clinic and were fol-
lowed prospectively for the development of clinical events 
during 12 months after index coronary angiography. Four 
patients withdrew their consent to participate in a follow-up 
visit at 12 months (all the clinically important data were col-
lected via telephone calls; there were no significant events 
during the investigated time period), and as a result of 
this, 103 patients were included in final analysis. All the pa-
tients were treated pharmacologically according to the cur-
rent guidelines of the European Society of Cardiology. The 
choice of treatment strategy (coronary artery bypass graft – 
CABG or medical strategy) was made during joint consulta-
tions of cardiologists and cardiac surgeons. The main factors 
determining treatment strategy were clinical severity of the 
disease, angiographic presentation, as well as the patient’s 
preferences. All the patients qualified for CABG were treat-
ed in I Department of Cardiosurgery, Medical University in 
Lodz, receiving left internal mammary artery grafting of the 
left descending branch (LIMA to LAD) and at least 2 sa-
phenous vein grafts to other coronary vessels. All patients 
included in the study signed an informed consent form 
to participate; the study was also approved by the region-
al Bioethics Committee at the Medical University in Lodz.

Baseline biochemical tests

All the patients had additional laboratory tests including: 
complete blood count, complete lipid profile, fasting blood 
glucose (and, in non-diabetic patients, an oral glucose tol-
erance test with blood glucose measurement after 2 hours), 
CKMB, urea, creatinine, glomerular filtration rate (GFR – 
measured with the Cockroft-Goult formula), hepatic trans-
ferases, C-reactive protein and NT-proBNP levels. Beside 
the standard biochemical parameters, we examined novel 
markers such as adiponectin, resistin, angiogenin, tumor 
necrosis factor alpha (TNF-alpha) and interleukin 8 (IL-8), 
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proposed as related to the severity of pathophysiological 
processes promoting atherothrombosis.

Methodology of cytokine measurement

Cytokines were assessed in blood samples drawn at base-
line and after 12 month follow-up visit. Aliquoted plasma 
samples stored at –70°C were thawed, the concentrations of 
angiogenin, adiponectin, resistin, TNF-alpha and IL-8 were 
measured using commercially available ELISA kits (R&D 
Systems, MN, USA).

ECG, echocardiography, exercise stress test and coronary 
angiography

Transthoracic echocardiography, resting ECG, and electro-
cardiographic exercise test were performed at baseline in 
all patients. Based on coronary angiographic results, severity 
of atherosclerotic changes was semiquantitated with Gensini 
score. Lesions formed (involving lesion severity and location) 
in left main and proximal segments of left descending artery, 
circumflex and right coronary artery were grouped to calcu-
late proximal Gensini score and distal lesions located in the 
remaining coronary segments yielded distal Gensini score.

12-month follow-up measurements

After 12 months, we stored blood samples to assess serum 
levels of angiogenin, adiponectin and resistin in all patients. 
During a follow-up visit, we performed an electrocardio-
graphic exercise test (10 patients due to ischemic changes 
or/and clinical symptoms not capable to do the test) and 
transthoracic echocardiography.

Clinical endpoints

Patients were followed for at least 12 months for the occur-
rence of death (all-cause and cardiac), stroke and myocar-
dial infarction (MI). We defined a cumulative major adverse 
cardiac and cerebrovascular event (MACCE) as composition 
of death, stroke, MI and hospitalization due to the progres-
sion of ischemic and/or heart failure (HF) symptoms. MI 
during follow-up was defined according to recent universal 
definition [20]. Death was classified as cardiac if the predom-
inant and immediate cause was related to ischemia, arrhyth-
mia, refractory HF, or if death was sudden and unexpected 
in nature. Information regarding death was obtained by re-
view of the death certificate and conversation with the family.

Statistical analysis

The Shapiro-Wilk’s test was used to determine the normal-
ity of the analyzed variables distribution. Continuous vari-
ables showing normal distribution were presented as means 
± standard deviations, whereas those with distribution dif-
ferent from normal and ordinal variables were expressed 
as medians with interquantile range (25th–75th percentile). 
Variance analysis and the Wilcoxon non-parametric test 
were applied to compare the differences in the presence 
of particular features in patient groups. The results were 
considered statistically significant if the p value was <0.05.

In univariate analysis, due to lack of normality of distribution 
of the majority of the analyzed variables, the Mann-Whitney 

U test was used to compare continuous variables in the study 
group, and the chi-square test for independence was applied 
to compare constant variables. For selected parameters, re-
ceiver operating characteristic curves (ROC) were plotted.

In multivariate analysis we tried to build a logistic regression 
model in the study group using the variables that significant-
ly influenced MACCE in univariate analysis. However, due 
to lack of significance of these models, we then used step-
wise logistic regression analysis. Chi-square statistic with the 
number of degrees of freedom equal was used to measure 
variables to assess the fit of the model.

Kaplan-Meier analysis was used to compare the survival in 
groups defined by treatment strategy or values of cytokine 
concentrations.

results

Baseline characteristics

A total of 107 patients were enrolled in the study and fol-
lowed-up for 12 months. One year follow-up data were avail-
able for 100% of the patients (in 4 patients we did not per-
form a 12-month follow-up control test, but we received 
information about their medical history during the stud-
ied time period). Out of 107 patients, 80 (74%) were male, 
the mean age in the group was 62.5. All the patients com-
plained of chest pain – the mean CCS class in the study 
group was 2.5 (2–3), mean the angina history duration was 
71 ± 64 months. The mean Gensini score in the study group 
was 91 (66–132), with the proximal Gensini score being 45 
(20–90) and the distal one 39 (20–70). The baseline de-
mographic, clinical, laboratory and angiographic charac-
teristics of the study population stratified by the treatment 
strategy are shown in Tables 1, 2. Fifty-five patients (51%) 
were treated surgically (CABG), while 52 (49%) were treat-
ed medically. Patients qualified for medical therapy had a 
significantly longer history of angina duration, more severe 
heart failure symptoms, higher serum LDL cholesterol and 
lower values of the proximal Gensini score.

Clinical endpoints

Among the 107 patients followed-up over 12 months there 
were 9 deaths (8%, all from cardiovascular reasons), in-
cluding 6 (11.5%) in medically treated patients (2 deaths 
due to MI, 2 due to stroke and 2 sudden cardiac deaths at 
home) and 3 (5.5%) in the CABG group (2 periprocedur-
al deaths, 1 due to stroke). Patients treated pharmacologi-
cally were more commonly hospitalized due to the progres-
sion of angina symptoms (20 vs. 5; p=0.003). Six patients 
(11.5%) developed MI in the medical group and 1 (1.3%) 
in the CABG group (p=NS). In 7 patients (13.5%) from 
the pharmacologically treated group, a palliative percuta-
neous procedure (PTCA) was performed on 1 diseased ves-
sel with drug eluting stent implantation (without complete 
revascularization). All events during a 12-month follow-up 
are summarized in Table 3.

Survival analysis

Predictors of MACE in the study group of patients, re-
vealed by univariate logistic regression analysis were: total 
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cholesterol (p=0.01), LDL-cholesterol (p=0.009) and resis-
tin (p=0.01) plasma levels. The total cholesterol concentra-
tion level ≥173 mg/dl was associated a with 7-fold increase 
in MACCE risk (OR 7.3; 95% CI, 1.6–33.0); LDL ≥93.5 
mg/dl) with a 16-fold increase in MACCE risk (OR 16.3; 
95% CI, 2.8–93.8) and resistin ≥17.3 ng/ml with a 13-fold 
increase in MACCE risk (OR 13.5; 95% CI, 2.3–80.3), as 
shown in Figures 1, 2.

In multivariate analysis, medical treatment strategy 
(p=0.001), a higher CCS class (p=0.004), resistin level 
(p=0.003) and a higher Gensini score (p=0.03) were inde-
pendent predictors of MACCE.

discussion

The investigation of novel circulating serum biomarkers in 
patients with coronary heart disease has been accelerating 
at a remarkable pace. This expanding body of research has 
established firm evidence for the value of several biomark-
ers, such as those for diagnosis, treatment efficiency and 
risk assessment, among patients with CAD.

Our study showed that among patients with multivessel cor-
onary heart disease, application in clinical practice of some 
novel inflammatory and angiogenesis factors would allow for 
risk stratification, thus limiting the incidence of numerous 
cardiovascular adverse events in this group of patients. In 
light of the above, novel biochemical markers, such as resis-
tin (the marker of atherogenesis activity), have shown prom-
ising results. However, we did not find that knowledge of the 
serum levels of adiponectin, angiogenin (the marker of an-
giogenesis activity), as well as novel inflammatory markers 
(IL-8 and TNF alpha) helps in the assessment of prognosis.

The understanding of mechanisms underlying the athero-
sclerotic process, from a pathologist’s point of view being 
a form of inflammatory response to factors damaging the 
vessel wall, has made it possible to identify many markers 
of inflammatory response crucial in atherogenesis. A new, 
recently revealed inflammatory marker, closely connected 
with atherosclerosis, is the fat cell protein product resistin. 
There are many studies showing elevated serum resistin lev-
els in CAD patients that indicate the severity of the inflam-
matory response connected with atherogenesis [20]. Many 

CABG group N=55 Medical group N=52 P

Males n (%)  43 (77%)  36 (72%) NS

Age (mean ±SD)  61.5±8.5  64.6±8.1 NS

Duration of angina (months, mean ±SD)  28 (18–84)  72 (24–120) 0.004

History of myocardial infarction n (%)  40 (73%)  33 (63%) NS

NYHA Class  2 (1–2)  2 (1–3) 0.03

CCS Class  2.5 (2–3)  2.5 (2–2.5) NS

Kidney failure n (%)  0 (0%)  3 (6%) NS

Hypertension m (%)  53 (96%)  51 (98%) NS

Diabetes mellitus n (%)  27 (49%)  24 (46%) NS

Impaired glucose tolerance n (%)  18 (33%)  16 (31%) NS

Obesity n (%)  17 (31%)  20 (38%) NS

Body mass index (mean ±SD)  28.3±3.9  29.1±3.9 NS

Smoking n (%)  20 (36%)  14 (27%) NS

Positive family history n (%)  14 (25%)  14 (27%) NS

Atrial fibrillation n (%)  1 (2%)  4 (8%) NS

Atherosclerosis of peripheral arteries n (%)  6 (12%)  12 (23%) NS

Stroke n (%)  3 (5%)  2 (4%) NS

METS during exercise test  5.7 (4.6–7)  5.5 (4–7) NS

EF (%)  47±10  44 ±13 NS

 ST depression >1mm in resting ECG  17 (31%)  13 (25%) NS

Q wave in resting ECG  31 (56%)  31 (60%) NS

LBBB  1 (2%)  2 (4%) NS

Table 1. Selected demographic and clinical data of patients with multivessel CAD stratified by the treatment strategy (CABG vs. medical).

NYHA – New York Heart Association; CCS – Canadian Cardiovascular Socjety; METS – Metabolic equivalents; EF – ejection fraction; LBBB – Left 
bundle branch block.
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reports published so far have shown a strong relationship 
between resistin levels and the progression, severity and 
prognosis of patients with CAD. Reilly et al. demonstrated 

a relationship between resistin levels and the degree of cor-
onary artery calcification (“calcium score”) computed on 
the basis of the interpretation of imaging from computed 
tomography performed in asymptomatic patients [20]. In 
addition, based on angiographic evaluation, Ohmeri et al. 
came to the conclusion that there is a correlation between 
resistin levels and the number of stenoses in coronary ar-
teries [11]. Hu et al. also documented significantly differ-
ent concentrations of resistin in stable and unstable CAD, 
thus confirming the role of resistin in risk stratification 
of atherosclerotic plaque destabilization in CAD patients 
[21]. Lubos et al. showed in a group of over 1500 patients 
that serum resistin levels are significantly higher in patients 
with ACS than in stable patients (p<0.001). High resistin 
levels were associated with a 1.22-fold (95% CI 1.04–1.43; 
P=0.02) increased risk for future fatal cardiovascular events 
in a model adjusted for risk factors and clinical and thera-
peutic variables during a 3-year follow-up [22]. The same 
conclusion came from a study conducted by Weikert C et 
al., showing that individuals in the highest quartile of plas-
ma resistin levels, compared to those in the lowest quartile, 
had a significantly increased risk of MI (relative risk 2.09; 

CABG group N=55 Medical group N=52 P

Adiponectin (µg/ml)  7.5 (5.5–12.9)  8.67 (6.8–13.5) NS

Resistin (ng/ml)  17.4 (12.7–25.4)  17.5 (12.3–25.8) NS

IL-8 (pg/ml)  23 (12–30)  18.4 (11.3–26.9) NS

TNF á (pg/ml)  4.1 (2.2–4.4)  4.1 (2.4–5.3) NS

Angiogenin (ng/ml)  409 (326–498)  418.5 (302–540) NS

Hemoglobin (g/dl)  14.5±1.3  14.5±1.4 NS

WBC (×103/µl)  7.6 (6.4–9.6)  7.35 (6.2–8.4) NS

PLT (×103/µl)  249±67  254±63 NS

Total cholesterol (mg/dl)  166 (138–208)  177 (159–219) NS

HDL (mg/dl)  45 (39–52)  45 (37.7–52.4) NS

LDL (mg/dl)  92 (68–118)  109 (90–134) 0.03

Triglycerides (mg/dl)  130 (94–179)  133 (101–194) NS

hsCRP (mg/l)  2.2 (1.3–5.2)  3.4 (1.9–5.8) NS

Urea (mg/dl)  32 (28–42)  37 (32–42) NS

Creatinine (mg/dl)  0.91±0.12  0.94±0.15 NS

Uric acid (mg/dl)  6±1.2  6.12±1.2 NS

GFR (ml/min/1.73 m2)  94 (81–118)  87 (70–110) NS

NT pro BNP (pg/ml)  294 (162–840)  490 (145–855) NS

Hemoglobin A1C (%)  6 (5.5–6.8)  6.1 (5.7–7.3) NS

Fibrinogen (mg/dl)  385 (335–440)  390 (356–446) NS

Gensini score  90 (66–132)  91 (67–116) NS

Proximal Gensini score  48 (30–98)  35 (10–80) 0.04

Distal Gensini score  38 (20–64)  50 (20–70) NS

Table 2. Selected laboratory test results in the multivessel CAD patients according to treatment strategy (CABG vs. medical).

GFR – glomerular filtration rate; WBC – white blond cell; PLT – platelets; CRP – C reactive protein.

Study group N=107 

Death  9 (8.0%)

Myocardial infarction  4 (4.0%)

Stroke  8 (7.5%)

Hospitalization  23 (21.5%) 

Major adverse cardiac and 
cerebrovascular event (MACCE)  34 (32.0%)

Percutaneous angioplasty  8 (7.5%)

Unstable angina  7 (6.5%)

Table 3.  Major adverse cardiac and cerebrovascular events (MACCE) 
during 12 month follow up in study group.
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95% CI 1.01–4.31; p=0.01) [14]. In our study, serum resis-
tin levels higher than 17.265 ng/ml were associated with a 
13-fold increase in MACE risk.

Another recently detected substance useful in risk stratifi-
cation in CAD is diponectin, the insulin-sensitizing, anti-in-
flammatory anti-atherosclerotic protein. The pleiotrophy of 
adipokine activity is the reason for performing a number of 
clinical studies investigating its usefulness in everyday medi-
cal practice. Our findings with respect to the lack of correla-
tion between adiponectin levels and risk stratification in cor-
onary heart disease are in contrast to many other studies that 
have reaffirmed a strong relation between the serum levels 
of adiponectin and prognosis assessment. However, reports 
published so far give contradictory information. According 
to Inoue et al., in a group of 149 patients with confirmed 
CAD, low adiponectin levels were an independent predic-
tor of cardiovascular events (RR 2.79, 95% CI 1.49 to 5.24, 
p=0.0014) [23]. Pischon et al. drew similar conclusions – 
in a group of over 1800 patients, participants in the highest 
quintile of adiponectin levels, as compared with the lowest 
quintile, had a significantly decreased risk of MI (RR 0.39; 
95% CI, 0.23–0.64; p<0.001) during a 6-year follow-up [24]. 
On the other hand, Cavusoglu et al., in group of 325 male 
patients with CAD, showed that high plasma adiponectin 
levels independently predict the individual endpoints of 
all-cause mortality, cardiac mortality, and MI. Twenty-four-
month survival rates for patients in the lower (< or =4.431 
mg/L), middle (>4.431 and < or =8.008 mg/L), and upper 
(>8.008 mg/L) tertiles of plasma adiponectin values were 
95.0, 90.4, and 83.5%, respectively (p=0.02) [8]. The same 
conclusion came from a study conducted by Laughlin at al., 
who found that in a group of over 1500 patients, adiponec-
tin levels in the highest sex-specific quintile, as compared 
with lower levels, were associated with almost 40% high-
er risks of cardiovascular disease death and death from all 
causes, independent of age, sex, waist girth, lipid levels, and 
glucose level (both p<0.001) [9]. These conflicting obser-
vations may relate, at least in part, to the markedly differ-
ent risk profiles of the populations in the presented studies, 

as well as in our study. Our patient population consisted of 
a relatively high-risk cohort, as manifested not only by the 
clinical, angiographic, and laboratory data, but also by the 
high incidence of heart failure. Indeed, it is well-established 
that patients with CHF have higher baseline levels of adi-
ponectin, which may be a consequence of resistance at the 
level of the adiponectin receptor, a mechanism potential-
ly akin to that seen in diabetics with elevated insulin levels 
[8,25,26]. This is why a significant lowering of plasma adi-
ponectin concentrations after 12 months (better expressed 
in the CABG group), observed in our study, might be the 
result of the improvement of systolic left ventricular func-
tion and heart failure symptoms.

The presence of coronary collateralization improves the 
prognosis for patients with advanced coronary artery dis-
ease. Collaterals improve ventricular function and overall 
perfusion in ischemic myocardium [27]. The development 
of coronary collaterals appears to be initiated by ischemia 
resulting in the opening of preexisting anastomotic chan-
nels through an increase in shear forces and pressure, or 
by formation of new capillary sprouts (angiogenesis). On 
the other hand, there is strong evidence that the develop-
ment of human atherosclerotic plaques is associated with the 
formation of new microvessels within the plaque [28–30]. 
Therefore, the role of angiogenesis remains a highly con-
tentious issue, and no consensus exists as to whether angio-
genesis is the key causative factor in the pathogenesis of ath-
erosclerotic plaque formation, or as to the best treatment 
of coronary artery disease. There are some reports show-
ing correlation between angiogenin levels and  risk stratifi-
cation in coronary heart disease. Tello-Montoliu et al. dem-
onstrated in a group of 516 patients that “acute coronary 
syndrome” patients had significantly elevated plasma angio-
genin levels as compared with both disease controls (sta-
ble CAD) and healthy controls (p<0.001). However, the au-
thors did not find any correlation between angiogenin and 
the severity of atherosclerosis expressed as Gensini score, 
and raised angiogenin levels were independently associat-
ed with more adverse events at a 6-month follow-up [19]. 
These observations are in contrast to our findings, with no 

Figure 1.  ROC curve presenting sensitivity and corresponding 
specificity for various cut-off values of resistin level. Values 
of resistin concentration higher than 17.3 ng/ml are 
associated with 13× higher risk of MACCE, area under ROC 
curve 0.75.

Figure 2.  Kaplan-Meier curves for MACCE at 12 month follow up 
according to baseline resistin levels (higher than 17.265 
ng/ml – solid line; lower than 17.3 ng/ml – broken line) 
(log-rank p=0.04).
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correlation between serum angiogenin levels and progno-
sis after 12 months, probably due to high heterogeneity of 
the investigated group of patients.

This study is limited by the relatively small study group and 
a high variety of risk profiles in the study group. Finding a 
more homogenous group of patients, especially as regards 
heart failure symptoms, might help to better understand 
the complex chain of relationships between inflammation, 
atherosclerosis and angiogenesis.

conclusions

In conclusion, in stable patients with multivessel coronary 
artery disease, high plasma resistin is a strong independent 
predictive factor for the occurrence of MACE over 1-year 
follow-up. This initial demonstration of prognostic poten-
tial of the novel biomarkers warrants further studies on 
their practical usefulness and relationship with established 
clinical factors.
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