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ABSTRACT

Purpose: To evaluate patient and graft survivals in kidney recipients and factors

impacting on survival rates at Kermanshah.

Materials and Methods: This study was done on 712 kidney transplants from 1989

through 2001 in Kermanshah. One of the most important applications of survival

analysis is assessing the role of explanatory factors in the studied event. In this study

Kaplan-Meier method was used to calculate patient and graft survivals and in order

to determine the factors affecting survival, Cox proportional hazard model was used.

The iterations in Cox model was four times and the inclusion and exclusion criteria,

calculated by forward conditional method were less than 5% and 10%, respectively.

Results: Of the recipients, 47.6% were female and most of them (94.4%) had received

kidneys from living unrelated donors. One-year patient survivals in recipients from liv-

ing unrelated donors (LURD) and  living related donors (LRD) were 89.4% and 100%,

3-year survivals were 82% and 97.4%, and 10-year survivals were 61.4% and 72%, respec-

tively. In addition, graft survival rates in one year were 85.6% and 97.4%, in three

years were 77.2% and 92.3%, and in 10 years were 33.3% and 60.6% in LURD and LRD,

respectively. In Cox model, four factors, including the presence of surgical or other

complications, known primary disease, and donor-recipient relationship had significant

association with patient survival and seven factors, including the presence of surgical

complications, known primary disease, donor-recipient relationship, gender, weight,

same side transplanted kidney, and donor's age had significant relationship with graft

survival.

Conclusion: In summary, it can be concluded that patient and donor demographic

characteristics and transplantation conditions may affect patient and graft survival.

With the use of multivariate regression analysis methods, the characteristics that have

high probability for survival can be determined. Controlling these situations, where

they have high survival probability, effectively help better treatment and high survival

rate.
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Introduction

The 1980s has been named organ transplanta-

tion decade. Significant advances which has

occurred in immunosuppressive therapy has lead

to performance of more transplantations and

increase in patients and graft survival.(1)

The prevalence and incidence of end stage renal

disease (ESRD) was 15000 and 3175 cases in 60

million Iranian people per year, respectively.(2)

The first kidney transplantation in Iran was done

in 1967, in Shiraz. From 1967 through 1985 about

100 transplantations were performed. There is no

national center for recording short-term and long

term results of renal transplants in Iran. In 2000,

the rule of officially recognizing brain death and

cadaveric transplantation was established in the

parliament.(2,3) Kidney transplantation has two

periods in Iran: first period (1967-1988), which

was living related donor (LRD) transplant era

and transplantation was less than the expected

demand, and second period (1367-1379), in which

living unrelated donor transplant (LURD) was

established. In the past 12 years more than ten

thousand kidney transplantations have been done

and the waiting list was eliminated in 1999.

Diabetes mellitus and hypertension were the two

main causes of ESRD. Few cadaveric transplanta-

tions have been performed in Iran (less than 1%)

and most donors are unrelated and males

(64.7%).(4)

Little information is available about kidney

transplantation activity in developing countries.(5)

The initial organ transplant was from living relat-

ed donors in 1954. In 1997, the correction of

transplant rules for unrelated donors in Germany

got approved.(4) Besides 81% of recipients from

living unrelated donors had living related donors,

but they didn't do so. Living unrelated donor pro-

gram can prevent the development of uncon-

trolled commercial and illegal transplantation

which in the absence of cadaver is the single

choice.(2,3)

Demand for resources and social management

of patients who require renal replacement thera-

py is one of the health care service problems in

all nations. Performance of transplantation and

dialysis programmes are related not only to art

and medical knowledge but to the socio-economic

status of the nations as well. Due to above-men-

tioned reasons the inclusion criteria to these pro-

grammes differs from one country to the other.

The prevalence of patients who undergo renal

replacement therapy in Iran is identical to

Eastern European countries, such as Poland and

is more when compared to the previous Soviet

Union and less than high prevalence reported in

the United States, Japan, and Western Europe.(4)

The comparison of survival between dialysis

and transplanted patients is not correct because

of their differences. Even if we consider those

patients who are in waiting list (as they have sim-

ilar conditions to be in waiting list), the condi-

tions that lead to transplantation in some and

dialysis in the others are not identical. Due to

these reasons, the differences in patient survival

may correspond to patient differences. In these

situations, the consideration of the factors affect-

ing survival such as immunity, gender, age, race,

and socioeconomic status and controlling these

factors can enable us to make the survival of the

two above-mentioned groups comparable. The dif-

ferentiation between two groups according to the

presence or absence of only one risk factor might

not be possible with simple statistical analysis.(6)

The majority of studies, which have been done

in our country were based mainly on the clinical

aspects of transplantation and no study was

found about determination of the factors affect-

ing survival in kidney recipient patients, so this

study might be the first assessment regarding

this subject. In Kermanshah, kidney transplanta-

tion was initiated in 1989. The determination of

patient survival after transplantation and clarify-

ing the role of affecting factors on survival is of

specific importance. The purpose of this study

was clarifying the role of the factors that affect

patient and graft survival from 1989 through

2001 at the Forth-Shaheed-e-Mehrab hospital in

Kermanshah.

Materials and Methods

Seven hundred and twelve patients who had

undergone kidney transplantation since 1368 (the

time of initiation of transplantation in

Kermanshah), until 1380, were enrolled in this

study. Patients had been usually hospitalized for

two weeks after operation and visited daily.

Afterwards, they asked to refer to the transplant

center, weekly in the first month, twice a month

up to 3 months, and then every other month for

physical examination and performing laboratory

tests.

With the usage of patients' hospital records,

forms for collecting data about the past history of

recipients and donors were filled. Laboratory

tests and patients' follow-up, which had been
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recorded in their clinic files, were also consid-

ered. The transplantation ward staff cooperated

in these procedures.

In this study, Kaplan-Meier method was used to

calculate patient and graft survivals, Cox propor-

tional hazard model with forward conditional

method to determine the factors affecting sur-

vival, and Pearson's correlation coefficient to

evaluate correlation between continuous variables

and survival time.(6,7,8) SPSS 9.0 and SPSS 10.0

under windows program were the software pack-

ages used for analysis. Patient survival was

defined as the interval between transplantation

and death or the last follow-up. Graft survival

was considered from transplantation until irre-

versible graft failure (defined as returning to

long-term dialysis or second transplant), or the

last follow-up with a graft still functioning, or

death time. Thus, in this study, death while func-

tioning graft was considered as graft failure.(7)

The patients had received one of the three

immunosuppressive regimens listed below: 

Two-drug regimen (cyclosporine+prednisolone) 

Three-drug regimen (cyclosporine+pred-

nisolone+azathioperine)

Three-drug regimen (cyclosporine+pred-

nisolone+cellcept)

Total transplantations from the beginning of

transplantation to the time of the study were 800

cases and all the transplanted patients since 1989

up to the present time who has been transplant-

ed in the Forth Shahid-e-Mehrab in Kermanshah

were enrolled in this study. Only 88 patients who

were followed for less than one year were exclud-

ed from the study.

For determination of the relationship between

potential affecting factors and patient and graft

survival time in Cox model, a series of variables

were considered, including: height (cm), weight

(kg), body mass index (BMI) (kg/m2), donor and

recipient age (year), difference between donor

and recipient age (year), donors and recipient

gender, donor-recipient sex matching, blood

group matching, PH matching, donor's and recip-

ient's Rh, Rh matching, Rh and blood group

matching, familial relationship, the side of

donor's and recipient's kidney, same sided kidney

transplantation, primary renal disease, presence

of concomitant diseases, dialysis duration

(month), date of transplantation, date of birth,

residence region (defined as Kermanshah, far

way cities, and nearby cities), surgical complica-

tions, other complications, and number of previ-

ous transplants. 

Cox model converged after four iterations and

variables were entered to removed from the

model using forward conditional method by 5%

and 10 % probability, respectively.

Results

Most of the recipients were 217 cases (30.5%)

from Kermanshah, 135 (19%) from other cities of

Kermanshah province, 135 (19%) from Kordestan

province, 68 (9.6%) from Eilam province, 59

(8.3%) from Lorestan province, and 46 (6.5%)

from Hamedan province. Three hundred and thir-

ty-nine cases out of total number of recipients

were female (47.6%), while only 191 cases (26.8%)

were females in the donors. Log Rank test did

not show any significant difference in survivals

between the two genders (p=0.621).

Regarding the familial relationship between

donors and recipients, most of the donors were

unrelated (94.4%) and only 40 cases where relat-

ed, from which 16 cases (2.2%) were sibling, 11

cases were offspring (1.5%), 8 cases (1.1%) were

parent, and 5 cases (0.7%) were spouse. A total of

153 deaths (21.5%) occurred in this study, from

which 21.9% were recipients from living-unrelated

donors (LURD) and 15% from living-related

donors (LRD). Log Rank test showed a significant

difference between the two related and unrelated

groups' survival and it was more in LRD group

(p=0.0056).

The most common known primary diseases

among kidney recipients, in descending order,

were glomerulonephritis in 277 cases (38.9%),

hypertension in 136 (19.1%), nephrolithiasis in 46

(6.5%), polycystic kidney disease in 24 (3.4%),

pyelonephritis in 20 (2.8%), post partum hemor-

rhage in 18 (2.5%), and diabetes mellitus in 11

(1.5%).

As a whole, 61 cases (8.6%) of the recipients

had a concomitant disease that their frequency

was as follows: hypertension in 19 (2.7%), dia-

betes mellitus in 12 (2.2%), congestive heart fail-

ure (CHF) in 6 (0.8%), and tuberculosis (TB) in 4

(0.6%).

Fifty-four cases (7.6%) out of the total number

of transplantations, performed in Kermanshah,

had surgical   complications and 131 cases

(18.4%) had other complications. Surgical compli-

cations were mostly ureter fistula in 17 cases

(2.4%), hemorrhage in 13 (1.8%), and venous

thrombosis in 6 (0.8%). Among other complica-

tions, the most commons were as follow: liver
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TABLE 1. Mean graft and patient survival time (months) according to recipient and donor characteristics

and transplant condition
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cancer in 17 cases (2%), pneumonia in 13 (1.8%),

psychological disorders in 11 (1.5%), myocardial

infarction in 9 (1.3%), cirrhosis of the liver in 8

(1.1%), Kaposi sarcoma in 8 (1.1%),

cytomegalovirus infection in 7 (10%), CHF in 6

(0.8%), and TB in 5 (0.7%).

Out of the total number of patients only 5 cases

(0.7%) had received two-drug regimen

(cyclosporine+prednisolone) and the majority

(664 cases or 93.3%) had received triple therapy

(cyclosporine+prednisolone+azathioperine), and

43 cases (6%) had been treated with

cyclosporine+prednisolone+cellcept.

The differences in mean survival rate (p<0.001),

graft survival rate (p<0.001), donors' age

(p=0.008), and duration of dialysis (p=0.026) were

significant between LRD and LURD groups.

One-year patient survivals in LURD and LRD

were 89.4% and 100%, 3-year survivals were 82%

and 97.4%, and 10-year survivals were 61.4% and

72%, respectively. In addition, graft survival rates

in one year were 85.6% and 97.4%, in three years

were 77.2% and 92.3%, and in 10 years were

33.3% and 60.6% in LURD and LRD, respectively.

Considering the similarities in recipients and

donors characteristics, the least patient and graft

survivals were associated with the same sided

kidney transplantation and the most were related

to LURD and Rh mismatched groups.

According to donor and patient age, the least

survival rate was associated with female donor

and the most with male donor. Left-sided kidney

transplantation in recipient was associated with

lower survival rate; whereas, left-sided donor

nephrectomy was associated with higher survival

rate (table 1).

According to primary disease, post partum

hemorrhage and nephrolithiasis were associated

with the lowest and hypertension with the high-

est survival rates. Patients having concomitant

hypertension had the highest patient and graft

survivals and hemorrhage was associated with

the lowest and psychological disorders with high-

est survival time among complications.

Transplantation date showed the highest

inverse correlation with patient survival

(r=-0.477) and graft survival (r=-0.47) using

Pearson's correlation coefficient (table 2).

Due to insignificant association of height,

donor age, blood group matching, Rh matching,

blood group and Rh compatibility, donor and

recipient Rh, duration of dialysis, and number of

previous transplantations with survival rates

after primary analysis, these variables were delet-

ed from the list of explanatory variables for Cox

regression model. Of 712 transplant cases, 43

cases of transplant survival data and 17 cases of

patient survival data had been missed and conse-

quently, were omitted. Thus, 669 and 695 trans-

plant cases were studied in the two regression

analyses, respectively. In these cases, 226 (33.8%)

graft rejection and 150 (21.6%) patient deaths

have occurred.

The remaining 17 variables were enrolled in

Cox model to describe patient and graft survivals.

Of 17 variables, seven, including weight, donor's

age, recipient gender, donor-recipient familial

relationship, same sided kidney transplantation,

known primary renal disease, and presence of

surgical complications had significant relation-

ship with graft survival and other ten variables

had no significant relationship. Furthermore, of

the 17 above-mentioned variables, familial rela-

tionship, known primary renal disease, and pres-

ence of surgical and other complications had

shown significant relationship with the patient

survival and the other 13 variables didn't show

any significant relationship (table 3).

Cox regression equations are as follows:

For grafts:

-0.89 (if LRD) +0.60 (if surgical complica-

tions occurred) -0.45 (if female recipient)

+0.41 (if same sided kidney transplanted) -

0.40 (if primary disease was known) +0.02

(donors age) -0.01(patients weight)

For patients:

+0.94 (if surgical complications occurred)

+1.30 (if other complications occurred) -0.89

(if LRD) -0.54 (if primary disease was

known)

TABLE 2. Correlation between numerical variables

and survival rates (Pearson's correlation coefficient)
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Discussion

This study was done on 712 renal transplant

patients. After calculating patient and graft sur-

vival rates, the association of 27 variables with

survival was evaluated. In our country, limited

number of investigations has been performed on

renal transplant patients' survival. Of course,

more investigations have been done on other

fields, but all have considered the clinical aspects

of transplant in the absence of survival analysis.

In this study, patient survival rate had signifi-

cant relation with donor-recipient relationship,

known primary kidney disease, and presence of

surgical and other complications. Other 13 vari-

ables hadn't significant relation with patient sur-

vival. Graft survival had also significant associa-

tion with weight, donor's age, recipient gender,

same sided kidney transplantation, known pri-

mary kidney disease, and presence of surgical

complications.

The factors including presence of surgical com-

plications, known primary kidney disease, and

donor-recipient relationship were enrolled in Cox

models for graft and patient survivals, but other

complications was only related to patient survival

and the four factors of recipient gender, weight,

same sided kidney transplantation, and donor's

age were only related to graft survival.

There is a wide variety of suggestions about fac-

tors affecting kidney transplanted patients' sur-

vival. In Shaheed Hasheminejad Hospital,

Tehran, 1020 renal transplantations were done,

from which 571 cases were from LRD and 449

cases from LURD and 65.9% were male donors

between ages 8 and 86 years. Graft survival was

significantly higher in LRD group when com-

pared to LURD ones (p<0.005). But there was no

significant difference in patient survival between

the two groups. Log Rank test showed a signifi-

cant correlation between patient survival and age

group (p<0.002) and donor-recipient relationship

(p<0.02); however, no correlation between patient

survival and recipient's or donor's age was

observed.(9) The result of this study in some cases

such as the correlation of donor-recipient rela-

tionship with graft survival was similar to the

results of Kermanshah study, but not in other

aspects. The reason might be that Tehran study

hasn't used regression method, as survival can

related to patients differences. In these situations

considering the factors affecting survival in a

multivariate analysis can measure each variable

effect in the presence of the other factors. These

effects can not be differentiated with simple sta-

tistical analysis according to the presence or

absence of only one risk factor.

In the United States, one-, five-, and ten-year

survival for patients above 60 years oldwas 98%,

78%, and 44%, and for patients less than 60 years

old was 97% ,93%, and 81%, respectively

(p<0.0001), but graft survival was not different

between the two age groups and no significant

correlation with the donor's age was present.(10)

Besides, another study was designed in the

United Kingdom from 1992 through 1994 to sig-

nify the factual rate of renal damage in organ

harvesting and to measure its effect on graft sur-

vival. Patients' age was an important factor in

one-year and three-year survivals (p<0.001).(11)

Nonetheless, in Kermanshah  study,  they were

related to donors' age.

Also, in the United Kingdom, 6363 cadaveric

transplants were followed up to 1 and 5 years

after transplantation and were analysed with mul-

tivariate and Cox proportional hazard model.

Date of transplantation, donor's age, recipient's

age, and recipient diabetes mellitus had signifi-

cant correlation in multivariate analysis, but gen-

der, blood groups, primary disease of kidney,

TABLE 3. Factors affecting survivals in Cox regression model
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waiting period until transplantation, and side of

kidney were not significantly associated.(12) With

increasing age of recipient and donor, the risk of

transplant failure increased, that agrees with our

study in Kermanshah and few differences may be

due to differences in donors (cadaver and live) in

the two studies.

Patient survival determinants after transplanta-

tion has been incompletely understood and differ-

ent reports have been published. These differ-

ences might be due to differences in the time of

patient selection, post transplant management,

and immunosuppressive therapy. Leiden Renal

Transplant Database (LRTD) is the analysis of

data from the first renal transplant done in

Leiden, Holland, between 1966 and 1994. On 86

living donors and 916 cadaveric donors, the effect

of time passed from transplantation, gender, age

at the time of transplantation, cause of graft fail-

ure, immunosuppressive regimen, type and dura-

tion of dialysis before transplantation, hyperten-

sion, diabetes mellitus, smoking, and cause of

death has been studied. After adjusting for age

and gender, relative risk of mortality rate for liv-

ing donor transplants versus cadaveric donors

was 0.5 (p<0.06). Mortality risk in the first year

for those who received their first graft from

cadaver had improved significantly, which was

associated with the introduction of cyclosporine.

Mortality rate after the first year was higher in

older patients (age>40), males, smokers, and

patients with diabetes or hypertension, but indi-

vidual characteristic factors had little effect. Type

and duration dialysis was not associated with

patient's mortality rate. Also, in this study, time

dependent variations in patient management

were responsible for improvement of one-year sur-

vival.(13) The little effect of individual characteris-

tic factors and ineffectiveness of type and dura-

tion of dialysis, was similar to the finding of our

study and differences might be due to more

cadaveric transplantations in Leiden analysis.

A study was done on 608 patients in Sweden

between 1991 and 1997. Five-year survival in

recipients from living donors and cadaveric

donors were 94% and 81%, respectively, and for

all diabetics was 78%. Date of birth, date of ini-

tial dialysis, diagnosis of primary disease, date of

transplantation, and date of death or missing

were the studied variables,(14) but the number of

variables were more in our study.

Non-diabetic patients (287 cases), who were in

waiting list for cadaveric donor were enrolled in

a study from 1998 through 1999. The health sta-

tus (according to nephrological evaluation) was

divided into four groups (1: high risk, 2: normal,

3: good, 4: excellent). The relative significance of

clinical score, age, and age at dialysis initiation in

patient survival were overviewed by univariate

and multivariate Cox regression model. Survival

had significant difference in the four above-men-

tioned clinical groups (Mantel Cox, p<0.0001).

Ten-year survival declined from 100% in group 4

to almost 40% in group 1. According to Cox

model, the best model for predicting patient sur-

vival included age and clinical score (p<0.0001).

Age at dialysis initiation had negative relation,

but was diluted in the presence of age and clini-

cal score.(6) Unfortunately, clinical evaluation has-

n't been done in our study, but if supposed to be

equivalent to primary disease and concomitant

diseases, the results of our study agree with these

findings.

In a study, factors correlated with higher sur-

vival in recipients from their spouse were evalu-

ated using Kaplan-Meier analysis for calculating

survival rates. Three-year survival in spouses who

didn't have blood transfusion before operation

was 81% and for those who had 1 to 10 transfu-

sion before operation was 40% (p=0.008). Higher

survival rate was not associated with better HLA

matching, white race, younger donor's age, or

shorter time of ischemia, except for damage dur-

ing the shock before harvesting the kidney from

cadaver.(15) In our study, HLA matching was not

measured because HLA matching is rarely done,

due to rarity of cadaveric or LRD transplantation

in Iran.

In Geneva university hospital, 310 renal trans-

plantation was done in 283 patients, between

1983 and 1999, from which 49 transplants were

done in 48 patients >60 years old. As a whole,

multivariate logistic regression analysis showed

that patients' and donors' age were not predictors

of graft survival.(10) The result of above-men-

tioned study was similar to ours; however, in our

study, recipients age did not show any relation

with survival rates.

Conclusion

In summary, it can be concluded that patient

and donor characteristics and transplantation

conditions may affect patient and graft survival.

With the use of multivariate regression analysis

methods, the characteristics that have high prob-

ability for survival can be determined.
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Controlling these situations, where they have

high survival probability, effectively help better

treatment and higher survival rate.
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