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Introduction: Renal transplantation is re-
garded as the best treatment for patients 
with Chronic Kidney Disease. Factors 
associated to survival of renal transplant 
recipients must be evaluated in order to 
implement appropriate conducts in these 
patients. Aims: To analyze the renal 
transplant patients survival and associ-
ated factors to their mortality. Methods: 
Observational, retrospective cohort study, 
including all the 215 patients who un-
derwent kidney transplantation in the 
Renal Transplant Service of the Hospital 
Universitário da Universidade Federal do 
Maranhão (HUUFMA), from March 18, 
2000 to September 18, 2008, with a fol-
low-up ranging from 12 to 101 months. 
Demographic and clinical characteristics 
were observed. The Kaplan-Meier method 
was used for construction of survival 
curves, and they were compared by log-
rank test. The Cox proportional hazards 
model was used for identification of fac-
tors associated to mortality. Results: The 
prevalence of deaths was 10,6%. The sur-
vival rates at 1, 3 and 5 years for living 
donors recipients were 97,8%, 94,1% 
and 92,9%, respectively and for deceased 
donors recipients, 95,6% and 95,6%, at 1 
and 3 years, respectively. Factors statisti-
cally associated to a lower survival were: 
recipient age above 40 years (RR = 6.19; p 
= 0.001; 95% CI = 2.01-18.99) and surgery 
complications (RR = 4.98; p = 0.041; 95% 
CI = 1.07-23.27). Conclusions: Kidney re-
cipients survival rates at HUUFMA were 
similar to the rates related in other, Bra-
zilian and international studies. Recipient 
age above 40 years and surgery complica-
tions were significantly associated to mor-
tality in this study.

Survival analysis and associated factors to mortality of renal 
transplant recipients in a University Hospital in Maranhão

AbstrAct

Keywords: kidney transplantation, mor-
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IntroductIon

Kidney transplantation (KT) is an ideal 
therapeutic approach for most patients 
with terminal chronic kidney disease 
(CKD), as it improves quality of life, re-
duces mortality, and offers a higher life 
expectancy when compared to dialysis.1 
This holds true even when considering 
certain patient groups, such as diabetics 
and the elderly, for whom such proce-
dures were not permitted in the past.2

With improvements in immunophar-
macology and the clinical handling of 
patients, a decrease in the mortality rate 
after KT has been observed over time, 
although this decrease has not been fol-
lowed by changes in the causes of death in 
this population. Cardiovascular diseases 
(CVD) have maintained their status as the 
main cause of death after KT.3

The prevalence of cardiovascular risk 
factors is high among KT recipients; many 
recipients present with prior CVD, diabe-
tes mellitus (DM), hypertension (H), or 
dyslipidemia at the time of the transplant4, 
and these patients have an annual risk of 
3.5-5% for CVD-related death.5

Infections are important risk factors 
for mortality in KT recipients, who are 
susceptible to a large variety of pathogens, 
particularly bacteria, fungi, and viruses, 
as a consequence of immunosuppressive 
therapy.6 This immunosuppression-infec-
tion binomial frequently implies an im-
paired inflammatory response in the host, 
making it difficult to diagnose the infec-
tious process and delaying adequate treat-
ment for reducing the associated morbi-
mortality.7 Additionally, some infections, 
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particularly by viruses, may contribute to dysfunction 
and/or rejection of the graft and the development of 
systemic diseases and some neoplasms.6

Malignant neoplasms are responsible for a high 
proportion of late mortality cases following KT, 
varying between 10% and 47%; survival increases 
both after transplantation and during the follow-up 
period.8

The main objective of this study was to identify the 
factors that had an impact on the survival of patients 
that underwent KT at the Kidney Transplant Center 
of the University Hospital of the Federal University of 
Maranhão (HUUFMA) between March 18, 2000 and 
September 18, 2008.

Methods

The study was a retrospective cohort observational 
assessment study. All 215 patients who underwent 
KT at HUUFMA between March 18, 2000 and 
September 18, 2008, with a live or deceased donor of 
any age or sex, with a minimum follow-up period of 
12 months and a maximum follow-up period of 101 
months, were analyzed. The study was conducted be-
tween January 2008 and December 2009.

Demographic, clinical, laboratory, pretransplan-
tation, and evolutionary clinical data after KT were 
obtained from patient records.

The definitions used in the study are as follows: H, 
systolic blood pressure ≥ 140 mmHg and diastolic blood 
pressure ≥ 90 mmHg;9 anemia, hemoglobin level < 12 
g/dL or use of recombinant human erythropoietin;10 
hypercholesterolemia, total cholesterol level ≥ 200 
mg/dL;11 hypertriglyceridemia, triglyceride level > 
150 mg/dL;11 hyperuricemia, uric acid level > 7 mg/
dL;12 obesity (defined according to the classification 
by the World Health Organization [WHO]),13 
body mass index (BMI) ≥ 30 kg/m2; left ventricular 
hypertrophy (LVH; defined according to the criteria 
of the American Society of Echocardiography [ASE]), 
normal values of the left ventricle mass index of 
up to 110 g/m2 for women and up to 134 g/m2 for 
men;14 induction, use of intense immunosuppression 
in the initial stages of the transplant with the goal 
of immediately decreasing the immune response 
to the allograft;15 monoclonal-anti interleukin-2 
(IL-2), basiliximab, and polyclonal, antithymocyte 
globulin (ATG) antibodies (used in moderate-to-
high immunological risk patients according to the 

center criteria); surgical complications, surgical 
complications of any etiology, which presented at any 
time after the transplant.

Standard antibiotic prophylaxis using cefazolin 
was conducted for all surgical procedures.

Numerical variables are presented as mean and 
standard deviation (mean ± SD), and categorical vari-
ables are presented as frequency and percentage.

Patient age was categorized as ≤ 40 years and > 
40 years. Dialysis time was categorized as ≤ 3 years 
and > 3 years. These categories were determined by 
the mean values of each of the 2 variables in order to 
calculate risk ratios (RRs).

Comparisons between the demographic and clini-
cal characteristics of the patients who died and those 
of the patients who survived were conducted using 
the chi-squared (chi2) test of association or, when in-
dicated, Fisher’s exact test.

Survival was analyzed considering follow-up time, 
that is, the time (in months) between the transplant 
date and death directly or indirectly attributed to KT. 
Patients who experienced kidney graft loss, died due 
to external causes, or were alive until the end of the 
study were excluded.

Survival curves stratified according to the demo-
graphic and clinical characteristics of the patients 
were calculated by the Kaplan-Meier method and the 
differences between the curves were assessed using the 
bilateral log-rank test.

To identify the factors linked to mortality, the Cox 
proportional hazards model was used.16

The variables with a p value of < 0.20 in the 
univariate analysis or those with a p value ≥ 0.20, 
yet clinically significant according to the literature, 
were included in the multivariate analysis. Only the 
variables with p-values of < 0.05 remained in the final 
model. The RRs and its respective 95% confidence 
intervals (CIs) were also estimated.

Statistical analyses were conducted using the Stata 
version 10.0 statistical package (StataCorp, College 
Station, TX, USA). In all of the analyses, a signifi-
cance level of 0.05 was considered.

In compliance with the requirements of Resolution 
196/96 and complements of the National Board of 
Health, this study was approved by the Research 
Ethics Committee of the HUUFMA, under protocol 
nº 004448/2008-60 and decision nº 272/2008.28.
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results

Throughout the study period, 215 kidney transplants 
were performed at our center, all of which were in-
cluded in the review.

A comparison of the demographic characteristics 
of the patients who died with the characteristics of 
the surviving patients is shown in Table 1. Mixed race 
(64.7%) and male gender (55.3%) were the most prev-
alent characteristics; however, there was no statistically 
significant difference between these 2 groups in this re-
gard. Additionally, no significant differences were ob-
served with regard to underlying disease, dialysis time, 
type of donor, and induction therapy (Table 1).

The “others” group covered, overall, 18% of the 
underlying diseases (38/215) and included systemic 
lupus erythematosus (SLE; 12/38), urological causes 
(8/38), genetic diseases (7/38), autosomal polycystic 
kidney disease (APKD; 5/38), nephritis (4/38), and 
traumatic nephrectomy on a single kidney (2/38). 
In 105 patients (48.8%), the CKD etiology was not 
specified. DM was the cause of CKD in 7.4% of our 
study cohort (Table 1).

Most patients showed a prior dialysis time of ≤ 3 
years, both in the death group (72.7%) and the sur-
vival group (72.0%; p = 0.94). The average dialysis 
time in the death group was 35.9 months (0−120 
months) and that of survivors was 32.5 months 
(0−142 months; data not shown).

There was a predominance of KT from live donors 
(87%).

Induction immunosuppressive therapy was used in 
49 patients (23%), of which 34 (69%) were treated 
with basiliximab and 15 (31%) with ATG. However, 
no significant link to death and infectious diseases, 
CVD, or other causes was demonstrated in the com-
parison between the death and survivor groups (p = 
0.78). On the other hand, the association between in-
duction and the type of donor was statistically signifi-
cant (p < 0.001); ninety-six percent of the transplants 
from deceased donors received induction vs. 13% of 
those from a live donor (data not shown).

The initial immunosuppressive regimens included, 
in total (n = 215), a calcineurin inhibitor (CIN) in com-
bination with a corticosteroid and an antiprolifera-
tive agent; Thirty-five percent included cyclosporine A 
(CsA) + prednisone (Pred) + azathioprine (Aza); 27% 
included CsA + Pred + mycophenolate mofetil (MMF); 
and 31% included tacrolimus (Fk) + Pred + MMF; and 

tAble 1  characteristics Of Kidney transPlant  
  Patients at huufma, between   
  03.18.2000 and 09.18.2008

Variables
Deaths Survivors

p
n % n %

Age (years)

> 40 17 77.3 70 36.3 0.001

≤ 40 5 22.7 123 63.7

Race

White 7 31.8 28 14.5 0.11

Mixed 12 54.6 127 65.8

Black 3 13.6 38 19.7

Sex

Male 14 63.6 105 54.4 0.41

Female 8 36.4 88 45.6

Underlying disease/

CGN* 3 13.6 25 13.0

Hypertensive 
nephrosclerosis

5 22.7 23 11.9 0.22

DM** 3 13.6 13 6.7

Unspecified 6 27.3 99 51.3

Other 5 22.7 33 17.1

Dialysis time (years)

> 3 years 6 27.3 54 28.0 0.94

≤ 3 years 16 72.7 139 72.0

Donor type

Live 19 86.4 168 87.1 0.93

Deceased 3 13.6 25 12.9

Induction

Yes 6 27.3 43 22.3 0.60

No 16 72.7 150 77.7

Surgical complication

Yes 16 72.7 65 33.7 < 0.001

No 6 27.3 128 66.3

Reoperation

Yes 13 59.1 54 28.0 0.003

NO 9 40.9 139 72.0
*CGN: chronic glomerulonephritis; **DM: diabetes mellitus.

7% included Fk + Pred + Aza. The most commonly 
used maintenance immunosuppressive regimens in this 
study were as follows: Fk + Pred + MMF (20%), siroli-
mus + Pred + MMF (17%), CsA + Pred + MMF (10%), 
CsA + Pred + Aza (6%), and Pred + Aza (5%).

The average age in this series was 35.6 (± 13.4) 
years for the recipients and 37.8 (± 10.0) years for the 
donors. With regard to age, 77.3% of the KT recipients 
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who died were aged > 40 years, while 36.3% of the 
survivors were in this age group; this difference was 
statistically significant (p < 0.001; Table 1).

Surgical complication (p < 0.001) and reoperation 
(p = 0.003) also showed statistically significant differ-
ences between the 2 groups.

Of the 81 patients with surgical complications 
(Table 1), 87.6% received grafts from live donors 
(71/81) and 22.2% (18/81) received induction; these 
factors did not obtain statistical significance (p = 0.82 
and p = 0.88, chi2, respectively).

In the death group, 16 patients had surgical com-
plications (Table 1), which were the direct causes of 
death in 9 cases (56.3%). Only 1 patient received a 
transplant from a deceased donor. The main surgical 
complications in the death group were as follows: kid-
ney graft rupture/arterial thrombosis (31.3%, 5/16), 
urinary fistula (18.7%, 3/16), acute obstructive ab-
domen (6.2%, 1/16), colelithiasis (6.2%, 1/16), inci-
sional hernia (6.2%, 1/16), and surgical wound dehis-
cence (6.2%, 1/16). Eighty-one percent of the patients 
required reoperation, and the surgery was directly re-
lated to the transplant in 10 patients (77%). In the 
other 3 patients (3/16), the reintervention was due to 
other surgical pathologies, including colelithiasis (27 
months after transplant), pleural empyema (after 23 
months), and intestinal obstruction (after 4 months).

Kidney graft function loss occurred 45 patients 
(20.9%), and the most frequent causes were death of 
the functioning graft (38%); chronic graft nephropa-
thy (CGN; 31%), and acute rejection (AR; 13%). The 
CGN and AR diagnoses were confirmed through bi-
opsy, and cell-mediated rejection was prevalent (data 
not shown).

With regard to human leukocyte antigen (HLA) 
types, 64% of the transplant patients showed haploi-
dentical (47%) or identical (17%) typing results (data 
not shown).

Death following KT occurred in 22 patients 
(10.6%); the average survival time of these patients 
was 14.4 (± 16.4) months. Among these patients, 
12 (54.5%) died in the first year after the trans-
plant, with 10 deaths occurring in the first 6 months 
(45.4%). Only 1 patient (4.5%) died 5 years after the 
transplant; the remaining 9 patients (40.9%) died af-
ter the first year and before the 5-year anniversary of 
the transplant.

Table 2 shows the causes of death. Infectious con-
ditions were the most frequent cause (60%), followed 

tAble 2  causes Of death in renal transPlant  
  Patients at huufma, between   
  03.18.2000 and 09.18.2008

Causes of Death Frequency %

Septic shock 11 50

Cerebral toxoplasmosis 1 5

Complicated varicella 1 5

Cardiovascular disease* 5 22

Hypovolemic shock 3 13

Lung cancer 1 5
*Including acute myocardial infarction (AMI), cerebrovascular 
accident (CVA), deep vein thrombosis (DVT), and pulmonary 
embolism (PE).

by cardiovascular, cerebrovascular, and peripheral 
vascular complications (22%).

Among the infection-related deaths, 84.6% 
(11/13) were due to septic shock, 7.7% were due 
to cerebral toxoplasmosis, and 7.7% were due to 
complications from varicella. Among the 13 deaths 
attributed to infections, 10 (76.9%) occurred in pa-
tients who showed some type of surgical complica-
tion; among these patients, 9 (69.2%) underwent 
reoperation. Septic shock was responsible for half of 
the deaths occurring in the first year post-transplant 
(6/12), of which 5 cases (45.4%) were secondary to 
surgical reintervention.

There was only 1 death due to neoplasm (lung can-
cer), which occurred in the 34th month after the KT.

Table 3 shows the comorbid conditions of the pa-
tients. There was no significant difference between 
the 2 groups with regard to any comorbidity. The 
most prevalent conditions in the death and survi-
vor groups, respectively, were H (73% vs. 86%, p = 
0.10), hypertriglyceridemia (41% vs. 53%, p = 0.27), 
and DM (27% vs. 29%, p = 0.86). In the death group, 
DM was present in almost a third of the patients, and 
the deaths were related to infection in all 6 cases; of 
these patients, 67% (4/6) died in an average period of 
159 (± 124) days. Only 1 of these patients received a 
graft from a deceased donor (1/6).

The clinical complications following KT are 
shown in Table 4 and include both immunological 
and non-immunological conditions. None of these 
complications obtained statistical significance in the 
comparison between the groups. The most prevalent 
infections were those of the urinary tract (UTI), bac-
terial and fungal, in the airways, herpes simplex, and 
varicella-zoster (data not shown).
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tAble 3 cOmOrbid cOnditiOns Of renal   
 transPlant Patients at huufma,   
 between 03.18.2000 and 09.18.2008

Comorbidities
Deaths Survivors

p
n % n %

H* 16 72.7 166 86.0 0.10

DM** 6 27.3 56 29.0 0.86

Anemia (Hb ≤ 12 g/dL) 5 22.7 58 30.1 0.47

Total triglycerides > 150 
mg/dL

9 40.9 103 53.8 0.27

Total cholesterol ≥ 220 
mg/dL

5 22.7 56 29.0 0.53

Uric acid > 7 mg/dL 3 13.6 28 14.5 0.91

HCV*** 2 9.1 11 5.7 0.53

Obesity (BMI ≥ 30 kg/
m2 0 0 14 7.3 0.19

LVH*** 3 13.6 29 15.0 0.86
*H: arterial hypertension; **DM: diabetes mellitus; ***HCV: 
hepatitis C virus; ****LVH: left ventricular hypertrophy.

tAble 4 POst Kidney transPlant cOmPlicatiOns at  
 huufma, between 03.18.2000 and  
 09.18.2008

Post-transplant 
clinical 

complications

Deaths Survivors
p

n % n %

PTDM* 3 13.6 43 22.3 0.35

CAD/AMI♣ 3 13.6 8 4.1 0.06

CVA° 2 9.1 4 2.1 0.06

Acute rejection 5 22.7 69 35.7 0.22

CGN• 4 18.2 57 29.5 0.26

CGN relapse+ 1 4.5 9 4.7 0.98

Nephrotoxicity 5 22.7 66 34.2 0.28

Infection 16 72.7 169 87.5 0.06

Malignant neoplasm 2 9.1 9 4.7 0.37
* PTDM: post-transplant diabetes mellitus; ♣ CAD/AMI: coronary 
artery disease/acute myocardial infarction; ° CVA: cerebrovascular 
accident; • CGN: chronic graft nephropathy; + CGN relapse: 
chronic glomerulonephritis.

The survival rates of patients that received grafts 
from live donors 1, 3, and 5 years after the transplant 
were 97.8%, 94.1%, and 92.9%, respectively. For 
those that received transplants from deceased donors, 
the survival rates for 1 and 3 years were 95.6% and 
95.6%, respectively.

The differences in the survival rate between 
the groups that received transplants from live and 
deceased donors were not statistically significant for 
any of the periods taken into consideration, e.g., 1 
year (p = 0.52) and 3 years (p = 0.69).

tAble 5 factOrs linKed tO renal transPlant  
 Patient survival at huufma, between  
 03.18.2000 and 09.18.2008

Variables
Relative 

Risk
p

95% 
Confidence 

Interval

Age > 40 years 7.08 < 0.001 [2.38; 21.06]

Surgical 
complication

5.64 0.001 [2.06; 15.39]

Reoperation 3.92 0.002 [1.62; 9.46]

CAD/AMI* 2.96 0.082 [0.87; 10.07]

CVA** 3.69 0.079 [0.86; 15.88]

Infection 0.43 0.103 [0.16; 1.18]
* CAD/AMI: coronary artery disease/acute myocardial infarction; 
** CVA: cerebrovascular accident.

Table 5 shows the univariate analysis results with 
RRs and the respective 95% CIs. In patients aged > 
40 years, surgical complications and reoperation were 
statistically significant factors, which were included 
in the multivariate analysis. After an adjusted analy-
sis, the factors linked to decreased patient survival 
that remained were as follows: age > 40 years (RR 
= 6.19, p = 0.001, 95% CI = 2.01−18.99) and surgi-
cal complications (RR = 4.98, p = 0.041, 95% CI = 
1.07−23.27).

Figure 1 shows the survival curves of the variables 
that remained significant in the adjusted analysis. 
Recipients > 40 years of age showed lower survival 
rates relative to younger recipients (p = 0.001). The 
same result was observed for those who presented 
surgical complications (p = 0.041).

dIscussIon

In this study, the demographic and clinical character-
istics of 215 patients who underwent KT at HUUFMA 
over an 8-year period were analyzed.

In approximately half of the patients in the pres-
ent study, the underlying disease was unspecified, as 
reported in several studies.17-19 This situation is com-
mon and may represent a failure of the health system 
in terms of early detection and adequate handling of 
CKD, even when considering a future post-transplant 
follow-up.

Most deaths (12/22) occurred in the early period af-
ter the KT (< 1 year), and half of these deaths were the 
result of septic shock (6/12). In São Paulo, De Marco 
et al.20 reported a mortality rate of 78.5% due to septic 
shock in a group of 14 KT recipients (May 2000 to 
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Figure 1. Patient survival curves.

December 2001), of which 11 were in the first year 
post-transplant. In our study, infectious complications 
were the most prevalent causes of death at any time 
after the transplant (60%), followed by cardiovascular, 
cerebrovascular, and peripheral vascular causes (22%). 
These findings are in line with the data in the literature, 
in varied proportions.3,17-19,21,22 Linares et al.21 reported 
mortality rates due to CVD of 38%, 29% due to infec-
tion, and 12% due to neoplasm in a cohort of 1,218 
KT recipients between 1995 and 2004 in Spain. In our 
country, as well as in other developing nations such 
as Thailand17 and India,22,23 mortality associated with 
infection after KT shows a greater impact in relation to 
all other causes of death. This may be explained by the 
unfavorable social and economic conditions that exist 
in a large portion these areas, climatic conditions, and 
the coexistence of endemic diseases.

A study that included 1,676 kidney transplant pa-
tients conducted between January 1998 and March 
2004 at the Kidney and Hypertension Hospital and the 
São Paulo Hospital showed a 49% prevalence of infec-
tious complications in the first year after transplanta-
tion, notably respiratory, herpetic, and UTIs.19 In our 
study, these were also the most prevalent infections.

Several studies have linked pre-transplant dialy-
sis time to negative post-transplant outcomes5,24-26. 
Cosio et al.24 assessed the impact of this factor on pa-
tient survival, with an 84 ± 14-month follow-up, by 
comparing 3 groups: the first without prior dialysis 
(preemptive), the second with a time of up to 2 years 
in dialysis, and the last group with 3 years of dialy-
sis; the mortality rates reported were 7%, 23%, and 
41%, respectively. In their multivariate analysis, pa-
tient survival rates differed significantly between the 3 

groups. Goldfarb-Rumyantzev et al.25 concluded that 
a prolonged dialysis time is linked to unsatisfactory 
outcomes, both for the graft and the survival of the 
patient following the KT.

In our study, the average dialysis time was 32.9 (± 
30.3) months, and there was no statistically signifi-
cant association between dialysis time and mortality 
following the KT. Arend et al.,26 in the Netherlands, 
and Kimura et al.,27 in Japan, did not report an asso-
ciation between these factors either.

At HUUFMA during the study period, 87% of the 
transplants were obtained from live donors, possibly 
due to the lack of an effective policy for transplants in 
the State, which can be well demonstrated by the num-
bers of the Brazilian Transplant Records (RBT) of the 
Brazilian Association of Organ Transplant (ABTO).28 
However, in Brazil as a whole, the number of KTs 
obtained from deceased donors has only surpassed 
the number of live donors as of 2008.29 According 
to the most recent Brazilian Transplant Records, the 
number of deceased donors in Maranhão was greater 
than the number of live donors in 2008, 2009, and 
2011.28,30,31 In our State, all of the steps of the do-
nation-transplant process lack a structure that allows 
for a more effective operation. Such unfair distribu-
tion of the transplantation activity in Brazil is due to 
the great structural differences between the many re-
gions of the country.28,29

In this work, there was no significant association 
between induction therapy and mortality by any cause 
(p = 0.78, chi2). Twelve percent (6/49) of the patients 
who received induction died: 4 due to infections, 1 due 
to cerebral vascular accident, and 1 due to hypovole-
mic shock. However, considering that less than a third 
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of the patients received induction, the apparent lack of 
such a link to mortality is not consistent. According 
to Meier-Kriesche et al.32, induction of treatment with 
antibodies represents a significant risk of late death in 
general (RR = 1.1, p < 0.001). For deaths occurring 
up to 6 months post-transplant, the risk is also signifi-
cant in the case of death by infection (RR = 1.32, p < 
0.001) and CVD (RR = 1.27, p < 0.001).32

In our study, H was present in 72.7% of the pa-
tients who died and 87.5% of the surviving patients 
(p = 0.06). H is considered the most important car-
diovascular risk factor in this population. According 
to Ojo,5 H is present in more than half of dialysis pa-
tients, and after transplantation, it affects 75−90% of 
the recipients, which is in agreement with our find-
ings. H results particularly from the condition of H 
prior to transplantation and the addition of CIN after 
the transplant as a maintenance immunosuppressant. 
Shirali & Bia33 stated in 2008 that CIN, especially 
CsA, contributes to H through vasoconstriction and 
saline retention mechanisms. In our study, all 182 
patients with H used at least 1 CIN as an initial im-
munosuppressant; among these patients, 113 (62%) 
used cyclosporine, which was significantly associated 
with H (p = 0.009, chi2). Marcén34 stated that any 
immunosuppressant regimen should maximize graft 
survival and minimize rejection, nephrotoxicity, car-
diovascular risk, and other adverse effects. Thus, CIN 
and corticosteroids have an important impact on car-
diovascular risk such as an increase in the severity of 
H, dyslipidemia, and DM.

The presence of DM constitutes, in many stud-
ies,3,5,32,34-36 an independent risk factor for patient sur-
vival after KT since it increases cardiovascular risk. In 
our case series, 28.8% of the patients were diabetic 
(7.4% from underlying diseases and 21.4% with post-
transplant DM); when comparing deaths vs. surviving 
patients (27.3% vs. 29.0%, respectively, p = 0.86), 
DM did not significantly impact the survival of the 
patients, which contradicts the data in the literature. 
Approximately 10% of our diabetic patients died (6/62) 
in the same proportion as those who died and were not 
diabetic (16/153). In patients with DM, the deaths were 
linked to infections in all 6 cases and not to CVD.

Cosio et al.36 reported that the recipients with DM 
show a significantly higher mortality rate linked to 
CVD and infection, but not to malignancy, when com-
pared to nondiabetics. Similarly, Soveri et al.37, over a 

5-year follow-up period, reported an all-cause mortal-
ity rate of 10.4% in nondiabetics and 24.6% in dia-
betics (p < 0.0001). Orsenigo et al.35, in a multivariate 
analysis of the factors affecting graft and patient sur-
vival after KT, identified DM and age of the recipient 
as significant predictors of mortality in the final model.

The age of the recipient has been reported as the 
main determinant in KT outcomes.35,38 In our study, 
77.3% of the patients who died were aged > 40 years, 
and the relative mortality risk was 6.19 for these pa-
tients. This finding is similar to that of Arend et al.,26 

in the Netherlands, who determined that in a cohort 
of 1002 patients, the relative mortality risk is greater 
in patients aged > 40 years after the first transplant. 
Similarly, Gentil et al.,39 using multivariate analysis, 
indicated that male sex, age > 39 years, DM, and pre-
vious dialysis time were prognostic factors of higher 
risk for mortality in KT recipients. Oniscu et al.40 con-
ducted a study in Scotland with 1095 patients and 
demonstrated that the relative risk of death adjusted 
to the comorbidities of all patients, aged 18 to > 65 
years, was significantly higher in patients > 50 years 
of age than in younger patients. In our study, the pa-
tient age was > 40 years in 45% of the deaths due 
to infection and in 80% of the cardiovascular-related 
deaths.

According to the 2008 annual report from the 
United Network for Organs Sharing (UNOS)41 that 
was based on the relative data of kidney transplants 
in the United States between 1997 and 2007, the re-
spective survival rates of patients at 1, 3, 5, and 10 
years post-transplant were 98.9%, 96.4%, 92.9%, 
and 79.3% from a live donor; the respective rates 
in the case of deceased donors were 96.4%, 91.3%, 
84.7%, and 62.7%. According to the 2011 Brazilian 
Transplant Record of the ABTO based on the record 
started on January 1, 2010, the 1-year survival rate 
for patients with live donors is 97%, and this rate is 
91% for those with a deceased donor.28

The Kidney and Hypertension Hospital of the 
UNIFESP, which has developed the largest KT pro-
gram in the world, showed respective 1- and 2-year 
patient survival rates of 97.5% and 95.3% with live 
donors and of 98.7% and 88.3% with deceased do-
nors for all 2,364 kidney transplants performed be-
tween January 2003 and December 2006.18 In 2011, 
Ferreira et al.42 of the Kidney Transplant Center of 
the University of São Paulo, reported survival rates 
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after 1, 5, and 10 years for next-of-kin live donors 
of 96%, 91.6%, and 89.1%, respectively; for unre-
lated live donors these rates were 95.3%, 92.4%, and 
84.7%, respectively.

In Botucatu, São Paulo, in a series with 108 pa-
tients, the respective survival rates of the patients at 1, 
3, and 5 years were 92.4%, 92.4%, and 89.2% with 
live donors, and 82.6%, 77.8%, and 77.8% with de-
ceased donors; these differences were not statistically 
significant (p = 0.09). In that same study, the main 
causes of death were cardiovascular factors (38.5%) 
and infection (38.5%), and most deaths (84.6%) oc-
curred in the first year of follow-up,43 similar to our 
results.

The survival rates recorded in the KT center of 
the HUUFMA were 97.8%, 94.1%, and 92.9% 
for 1, 3, and 5 years, respectively, with a live 
donor, and 95.6% and 95.6% with a deceased donor 
for 1 and 3 years, respectively. At our institution, 
the KT program started in March of 2000 with only 
the modality of living donors. In 2005, the modality 
with deceased donors was initiated, which is why 
the 5-year survival rates were not reported for this 
segment of the cohort.

Some studies regarding patient survival after KT 
in the northeast region of Brazil were negative, thus it 
was impossible to compare our studies on a regional 
level, particularly because of characteristics that are 
peculiar and common to the states in the northeast in 
relation to the states in the south-southeast axis. We 
observed that many northeastern states are prominent 
nationwide in terms of transplantation activity, partic-
ularly in the management of the donation-transplant 
process, which has been reflected in the numbers of 
the ABTO records.

In this study, only age > 40 years and surgical com-
plications were factors associated with decreased sur-
vival of KT recipients.

However, the study is limited due to its design, 
which did not enable the establishment of a signifi-
cant link between mortality in KT recipients and oth-
er factors such as DM, coronary artery disease, LVH, 
anemia, dyslipidemia, obesity, chronic infections by 
hepatitis B and C viruses, and dialysis time, which 
have been reported as significant factors of mortality 
in this patient population in the literature. Therefore, 
further studies are required in this regard.

Infectious complications constituted the main 
cause of death in this study. More effective clinical 

strategies of control, both for the early detection of 
infection as well as for treatment, will benefit KT re-
cipients and decrease mortality.

Finally, it was possible to conclude that the survival 
rates of KT recipients in Maranhão were similar to those 
found in other national and international studies, and 
that recipients aged > 40 years and with surgical com-
plications showed a higher mortality risk. These findings 
suggest that clinical measures that are directed at these pa-
tients should be adopted while considering the short- and 
long-term qualitative improvement of KTs in Maranhão.
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