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Introduction 
 
One of the consequences of chronic kidney dis-
ease (CKD) is leading to end-stage renal disease. 

The number of such patients has been increasing 
in recent years (1, 2). Prevalence of end-stage re-

Abstract 
Background: Graft and patient survival are of great importance after transplantation. This study aimed to 
determine the long-term survival rate of kidney transplantation and its effective factors among transplanted 
patients in Mashhad transplantation centers in northeastern Iran. 
Methods: Overall, 618 kidney transplant recipients were examined in different transplantation centers during 
the years from 2000 to 2015 in a historical cohort study. The Kaplan-Meier method and the Log-rank test were 
used to calculate the survival rate of the kidney transplant, and to check the difference between survival curves 
respectively. Modeling of effective factors in survival rate was performed using Cox regression model.  
Results: Overall, 1, 3, 5, 7, 10, and 15-year survival rate of kidney transplantation were 99%, 98%, 97%, 93%, 
88 and 70% respectively. The adjusted hazard ratio indicated that variables such as recipient age >40 yr 
[HR=0.22, 95% CI=(0.071,0.691)], serum creatinine after transplantation >1.6 Mg/dl [HR=3.03, 95% 
CI=(1.284,7.125)], history of hypertension [HR=6.70, 95% CI=(2.746,16.348)], and BMI [HR (normal weight 
versus underweight)=0.26, 95% CI=(0.088,0.761), HR (over weight versus underweight)=0.13,95% 
CI=(0.038,0.442)] were significant factors on kidney transplant survival rate. 
Conclusion: The short-term transplant survival rate was good in transplant patients. What's more, through a 
consideration of variables such as age, creatinine serum after transplantation, history hypertension and body 
mass index, as well as proper planning to control their effect, it is possible to improve the long-term graft sur-
vival rate. 
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nal disease (ESRD) in Iran was 137 per million 
populations (pmp) in 1997, 274 pmp in 2004, 357 
pmp in 2006, and 531.7 pmp in 2011(1, 3, 4). Re-
nal transplantation is the most effective treatment 
for patients with this condition, because it is 
more economical than dialysis, and while it re-
duces the risk of mortality in patients in ESRD, it 
also improves their life quality (5-7). Apart from 
mortality rate in transplant patients, another ma-
jor source of concern has to do with allograft 
failure, as graft loss increases mortality and health 
care in the community (8). 
Over the past two decades, application of new 
therapeutic systems has been associated with a 
reduction in the prevalence of acute graft rejec-
tion and an approximately one-year improvement 
in graft survival (9, 10). However, despite suc-
cessful renal transplantation surgeries, long-term 
graft survival has not been consistent with recov-
ery expectations as opposed to short-term sur-
vival rates (11, 12).  
Since new renal transplantation is carried out un-
der certain conditions, it is important to know 
risk factors associated with kidney survival, which 
are mostly predictable and preventable. An analy-
sis of kidney transplant data can contribute to the 
effectiveness of transplantation activities, as well 
as the assessment of the expenditure in the health 
care system in the future (13). 
Although several studies have been conducted in 
different transplantation centers in Iran to esti-
mate the survival rate of kidney transplantation, 
there are still differences in the causes of reversi-
ble rejection in renal transplantation in these 
studies (14-17). Therefore, it is essential to de-
termine the effective factors in improving the 
survival rate of the first transplant in different 
transplantation centers in Mashhad as a major 
transplantation center in Northeast Iran. 
We aimed to evaluate the long-term survival of 
renal transplantation as well as the known prog-
nostic factors for graft survival. 
 

Methods 
 
In this historical cohort study, the medical rec-
ords of 731 renal transplant patients in transplan-

tation centers were examined across15 years, 
from Jul 2000 to Dec 2015. Patients who fol-
lowed for less than three months and had under-
gone renal transplantation more than once were 
excluded. Recipients with other kinds of organ 
transplants, such as liver, pancreas, or heart, were 
also excluded. The exact time of transplant was 
regarded as the initial event and reversible rejec-
tion in renal transplantation leading to the indi-
vidual's return to dialysis, and in some cases to 
death, counted as the final event. The cases with 
the end event due to the end of the study, the 
loss of follow-up, or the patient's death for rea-
sons other than transplant rejection were used as 
censored data. Allograft failure was defined as 
creatinine greater than 6 mg/dL for more than 3 
months or clinical diagnosis and the need for per-
itoneal dialysis or hemodialysis (18). To obtain 
accurate estimates of graft survival, the end time 
of the study was 2 years after the last transplant 
(Dec 2015). 
Survival rates were estimated using lifetime ta-
bles, calculated using the Kaplan-Meier method 
and compared in subgroups using the Log-rank 
test. To determine the effective factors affecting 
graft survival, the significant variables with a sig-
nificant level of less than 0.2 in the univariate 
analysis with the assumption that the risk ratio is 
fixed underwent Cox multivariate model. Adjust-
ed hazard ratios were calculated using Cox step-
wise relative risk model and were reported with a 
95% confidence interval. The analyses were per-
formed using the survival package with R soft-
ware (ver. 2.15.1) (the R Foundation for statistical 
calculations, Vienna, Austria). The significant lev-
el for all the analyses was 0.05. 
The following risk factors were examined in Cox 
regression model based on patients records: age 
of recipients (less than 40 yr versus above 40), 
recipient gender (male and female), delivery type 
(live, cadaver), hypertension (systolic hyperten-
sion greater than 140 or diastolic hypertension 
greater than 90), serum creatinine level within 
one month after transplantation (greater than 1.6 
versus less than 1.6 mg/dL), duration of dialysis 
(less than 2 yr versus more than 2 yr), type of 
immunosuppressant drugs (patients receiving 
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prednisolone, Cellcept and cyclosporine were 
marked with "1", and patients who received 
prednisone, cyclosporine and Imuran were indi-
cated by "2"). Categorization of the variables is 
based on similar research (19, 20). Moreover, the 
body mass index (BMI) on the last visit (body-
weight by per kilogram to height per square me-
ter [kg/m2]) was recorded. Individuals with a 
BMI less than 18.5 were considered as under-
weight, from 18.5 to 24.9 as normal, and those 
over 24.9 as overweight (21). 
The proposed study was approved by the Ethics 
Committee of the Vice-Chancellor of Research 
of [deleted by editor] University of Medical Sci-
ences under code of IR.MUMS.REC.1395.232. 
 

Results 
 
The survival rate of 618 cases out of 731(84.5%) 
was successfully followed up during the time. 
Among the follow-up patients, 35 (5.7%) of cases 
of irreversible rejected graft resulted in dialysis, 

and 7 others (1.1%) in death. The median follow-
up time (interquartile range) was 6.36 (4.97) years. 
The mean age of the patients at the time of 
transplantation was 34.8 ± 12.6 yr and most of 
them (67.5%) were under 40 years. In 94.2% of 
cases, the drug of group 1 (cyclosporine, Cellcept 
and prednisolone) was used. The rest of infor-
mation concerning the research variables is pre-
sented in Table 1. 
Only in 86 (13.9%) of patients' files had been 
recorded the cause of ESRD, which was hyper-
tension (47 cases) and diabetes (13 cases), as well 
as some other causes, such as urinary tract infec-
tions, glomerulonephritis, and urolithiasis. For 
this reason, that is, because of the unspecification 
of a large number of items, the information con-
cerning this factor was not included in the mod-
eling. 
As shown in Fig. 1, survival rates of 1, 3, 5, 7, 10 
and 15 yr were 99, 98, 97, 93, 88 and 70 percent, 
respectively. Given the chart, graft survival is al-
most constant over the first 5 years, but then it 
falls into a steady decline. 

 

 
Fig. 1: The survival rate of kidney transplantation from the time of surgery to the time of rejection using the Kaplan-

Meier curve with 95% confidence interval 

 
As presented in Table 1, based on the results of 
the Log-rank test, the cumulative survival rate 
during the study was significantly higher in pa-
tients over 40 yr than those under 40 (P=0.001). 
The survival rate for recipients with serum creat-

inine levels below 1.6 was significantly higher 
than those with serum creatinine higher than 1.6 
(P<0.001). The survival rates were significantly 
lower in recipients with a history of hypertension 
compared to the rest of recipients (P=0.001). The 
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cumulative survival rate in recipients with a BMI 
less than 18.9 (underweight) was significantly 
lower than recipients with a BMI greater than 
18.9 (normal and overweight) (P<0.05). 
In the present study, the cumulative survival rate 
of renal transplantation indicated no significant 

difference in the following cases: gender of recip-
ients (P=0.400), delivery type (P=0.077), duration 
of dialysis before transplantation (P=0.702), liv-
ing place of transplant recipients (P=0.838) and 
the type of immunosuppressive drugs (P=0.082).

 
Table 1: Graft survival rates at different times after kidney transplantation relative to studied variables 

 

Variables  No. (%) Survival rates P-value    
(log-rank 

test) 
1 yr 3 yr 5 yr 7 yr 10 yr 15 yr 

Sex of recipients Male  341 
(55.2) 

1.00 
 

0.98 0.96 0.93 0.87 0.72 0.400 

Female  277 
(44.8) 

1.00 
 

0.99 0.98 0.94 0.90 0.64 

Age of recipients <40 409 
(67.5) 

0.99 
 

0.98 0.97 0.91 0.85 0.62 0.011 

>40 197 
(32.5) 

1.00 
 

0.99 0.99 0.98 0.95 0.92 

Serum creatinine 
within one month 
after transplant 

<1.6 503 
(81.4) 

1.00 
 

0.99 0.98 0.95 0.92 0.89 >0.001 

>1.6 115 
(18.6) 

0.99 
 

0.97 0.96 0.87 0.74 0.32 

Hypertension Yes  269 
(43.5) 

0.99 
 

0.97 0.95 0.89 0.84 0.51 0.001 

No  349 
(56.5) 

1.00 
 

1.00 0.99 0.96 0.91 0.78 

Delivery type Live  420 
(70.8) 

1.00 
 

0.99 0.98 0.95 0.91 0.87 0.077 

Cadaver  173 
(29.2) 

0.99 
 

0.98 0.97 0.90 0.84 0.84 

BMI at last visit  
 

Under-
weight  

33 (8.3) 1.00 
 

0.97 0.90 0.80 0.66 0.66 0.006 

Normal  197 
(49.5) 

1.00 
 

0.98 0.96 0.95 0.89 0.62 

Overweight 168 
(42.2) 

1.00 
 

0.99 0.99 0.97 0.93 0.93 

Time of dialysis at 
pre-
transplantation 

<24 447 
(76.7) 

0.99 
 

0.98 0.97 0.94 0.89 0.68 0.702 

>24 136 
(23.3) 

1.00 
 

1.00 0.98 0.93 0.89 0.89 

Living area Mashhad  316 
(54.5) 

1.00 
 

0.99 0.98 0.94 0.88 0.69 0.838 

Other cities 264 
(45.5) 

0.99 
 

0.97 0.96 0.94 0.88 0.70 

Type of immuno-
suppressant’s 
drugs1 

1 
 

582 
(94.2) 

0.99 0.98 0.97 0.94 0.89 0.70 0.082 

2 36 (5.8) 1.00 1.00 0.97 0.85 0.79 0.71 
Total    0.99 0.98 0.97 0.93 0.88 0.70  

1Patients who received prednisone, Cellcept and cyclosporine are marked with the code "1" and patients who re-
ceived prednisone, cyclosporine and Imuran, are marked with the code "2" 
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Univariate analysis showed that the recipient age, 
serum creatinine in the transplant, hypertension, 
and BMI are among the risk factors associated 
with transplant rejection. 
Adjusted results of Cox multiple regression 
showed that the factors affecting transplant rejec-
tion are as follows: The rejection rate in the 40-
year-old age group was about 80% lower than the 
age group younger than 40 yr old [risk ratio 
(HR)=0.22, 95% CI=(0.071,0.691)]. Regarding 
serum creatinine levels after transplantation, the 
risk of transplant rejection is about 3 times higher 
for patients with serum creatinine levels greater 

than 1.6 mg/dL [HR=3.03, 95% 
CI=(1.284,7.125)]. The rate of irreversible kidney 
transplantation in individuals with a history of 
hypertension is about 6 times higher than those 
without it [HR=6.70, 95% CI= (2.746, 16.348)]. 
In the case of BMI, multivariate results indicated 
that the survival rate of the transplant was higher 
in subjects with normal weight [HR (normal 
weight versus underweight) =0.26, 95% CI= 
(0.088, 0.761)] and overweight [HR (overweight 
versus underweight) =0.13,95%CI=(0.038,0.442)] 
than underbody subjects (Table 2). 

 
Table 2: Demographic and clinical characteristics associated with graft failure in kidney transplantation patients us-

ing univariate and multivariate Cox proportional hazard model (n=618) 

 

Variable Univariate analysis Multiple analysisa 

 Crude HR 95% CI P-value Adjusted HR 95% CI P-value 

Sex of recipients (male 
versus female) 

1.30 0.701-2.411 0.405    

Age of recipients (≥40 
versus <40) 

0.34 0.143-0.810 0.015 0.22 0.071-0.691 0.009 

Serum creatinine at trans-
plant ( ≥1.6 versus <1.6)  

3.53 1.911-6.517 <0.001 3.03 1.284-7.125 0.011 

Hypertension (yes versus 
no)  

2.70 1.441-5.049 0.002 6.70 2.746-16.348 <0.001 

Delivery type (cadaver ver-
sus live) 

1.82 0.928-3.587 0.082 0.77 0.288-2.066 0.606 

BMI  
(normal weight versus un-
derweight) 
(over weight versus un-
derweight) 

 
0.40 

 
0.18 

 
0.154-1.030 

 
0.059-0.568 

 
0.058 

 
0.003 

 
0.26 

 
0.13 

 
0.088-0.761 

 
0.038-0.442 

 
0.014 

 
0.001 

Time of dialysis before 
transplantation (>24 
months versus ≤24 
months) 

0.85 0.376-1.929 0.721    

Living area (Other cities 
versus Mashhad) 

1.07 0.571-2.000 0.838    

Type of immunosuppres-
sant’s drugs 

2.11 0.887-5.010 0.091 1.13 0.333-3.859 0.841 

a multivariate analysis with the forward selection method 

 

Discussion 
 

In this historical cohort study, the survival rate of 
graft after 1, 3, 5, 7, 10 and 15 years of transplan-
tation was estimated to be 99, 98, 97, 93, 88 and 

70 percent respectively during a 15-year 
timespan. Graft survival is very high in the first 5 
years after the transplant. After that time, a sus-
tained decrease is observable in the graft survival 
rate. 
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In a similar study conducted between 1994 and 
2011 in western Iran, the graft survival rate after 
1, 5, 10, and 15 years of transplantation was esti-
mated to be 97.9, 92.3, 86.2, and 77.6 percent 
respectively (17). 
Based on the results of the largest graft survival 
analysis in the country between 1984 and 2005, 
the survival rate after 1, 3, 5, and 10 years was 
reported to be 85, 76.4, 68.3, 46.4 and 23.8 per-
cent respectively (18). In a similar study in South 
Korea on 620 patients who received transplants 
from live donors between 1979 and 2002, the 
survival rate at 1, 5 and 10 years was reported to 
be 92.6, 82.4 and 76.1 percent respectively (22). 
Overall, 1308 Spanish patients were examined 
between 1981 and 2008, and the 6-year survival 
rate of kidney transplantation was reported to be 
89% (23). In general, the differences may be due 
to the lack of concurrence of these studies and 
changes in the methods of transplantation or pre-
scribed drugs and the type of immunosuppres-
sant drugs over time (17).  
Type 2 diabetic nephropathy and hypertension 
constitute two major causes of ESRD in devel-
oped countries (24, 25). A few studies have been 
conducted to determine the initial causes of 
ESRD in Iran, indicating that DM and HTN are 
the major ones (1, 26). Compared to the United 
States and other developed countries, the cause 
of ESRD in most patients in Iran is due to un-
known factors (13). In Iran as well as many other 
developing countries, patients with chronic kid-
ney disease are referred to hospital when they 
suffer severe symptoms, a time that it is not pos-
sible to determine the initial cause of ESRD at 
(27). 
The probability of kidney transplant rejection in 
older recipient age groups is lower than the 
younger recipient age groups. This result has also 
been reported by previous studies, some being 
following the results of ours (28, 29). However, 
there was no significant relationship between re-
cipient age and graft survival (27, 30), which can 
be due to the lower age range of transplant recip-
ients. 
The amount of Creatinine at the time of dis-
charge from hospital is another important factor 

in the graft survival rates, known as a predictor of 
graft survival (14, 17, 20, 31) in most important 
studies.  
The risk of rejection in subjects with BMI lower 
than the normal was higher than others. Some 
studies are confirming the finding that receptor 
weight affects graft failure (19, 32). It has been 
shown in a meta-analysis study examining the 
effect of BMI on transplantation survival that 
BMI of more than 30 in the recipient causes a 
graft failure (33). In this study, the number of 
individuals with a BMI greater than 30 was very 
low, with the individuals being included in the 
overweight group. No significant correlation was 
observed between BMI and graft failure in some 
studies (17, 20). 
The duration of dialysis before transplantation 
was not significantly related to the graft survival 
rate, a result confirmed by several other studies 
(14, 17, 27). However, longer duration of dialysis 
before transplantation had a significant relation-
ship with a lower survival rate (19, 34). 
In this study, there was no significant relationship 
between the graft survival rate and donor type. 
This is in accordance with a few studies (15, 35). 
However, in a few other studies, the percentage 
of irreversible rejection of the transplant that led 
to the initiation of dialysis was greater in recipi-
ents from a Cadaver (17, 36). This may be either 
due to differences in the transplant system, or the 
ischemic time of the kidney, as increased ischem-
ic time reduces graft survival (16). 
In recent decades, with the advancement in im-
munosuppressant drugs, the survival rate has in-
creased. In general, there is no relationship be-
tween the type of immunosuppressant drug used 
and the survival rate (14, 37, 38). However, there 
was a significant relationship between rejection 
and use of immunosuppressant drugs, the differ-
ence between which was not significant accord-
ing to the multivariate Cox model (17). In this 
study, the long-term survival of the second 
treatment group is better than that of the first 
treatment group. However, a well-designed con-
trolled clinical trial is needed to measure the ef-
fectiveness of these two drug therapies. 
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The ineffectiveness of gender for kidney trans-
plants was observed in our study. This is also 
known as an ineffective factor in transplant sur-
vival rates in most studies (28, 29). At the same 
time, the recipient's gender had to do with graft 
survival (8, 19, 39). However, most studies have 
reported univariate estimates (CRUDE) com-
pared to ADJUSTED values, which may explain 
the inconsistency between the results of various 
studies.  
Using the results of multivariate modeling, hyper-
tension as one of the major causes of ESRD has 
been shown to increase the risk of transplant re-
jection, which contrary to another study (40), was 
consistent with other studies (31, 41). 
This study had some limitations. First, estimates 
of survival and its prognostic factors require reli-
able sources from a prospective plan, but our 
study was a historical cohort study and medical 
records were used in it instead. Secondly, some 
patients were excluded from the study during a 
long follow-up, and thus the occurrence of a fa-
vorite event (rejection of the transplant) was not 
clear in their case of them, which may affect our 
results. Other limitations of this study are as fol-
lows: lack of record or incomplete recording of 
other important variables such as ischemic time, 
age, cause of ESRD, failure to record HLA typ-
ing of patients and impossibility to assess their 
effect on the graft survival rate. 
 

Conclusion 
 
The short-term transplant survival rate was good 
in transplant patients. What's more, through a 
consideration of the variables of age, creatinine 
serum after transplantation, history of hyperten-
sion and body mass index, and proper planning 
for controlling their effect, it is possible to im-
prove long-term graft survival. 
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