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ABSTRACT

Objective: Previously, transplant centers in Turkey were free in selecting a potential recipient from their own local waiting 
list of deceased donor renal transplantation, and commonly patients with lower risk were selected. In May 2008, the Turkish 
Health Ministry issued a national cadaveric kidney allocation policy based on a pointing system. This system increased the 
equity but might have decreased the utility by elevating the risk of complications with possibly worse graft and patient 
survivals. We aimed to determine the short and medium-term effects of the new system on graft and patient survival. 
Methods: Forty-seven cadaveric renal transplant recipients who were transplanted before this system and 80 cadaveric 
renal transplant recipients who were transplanted under the new system were included. Short and medium-term trans-
plant-related parameters were compared between the groups.
Results: Patients transplanted after 2008 were older, had longer cold ischemia time, higher rates of delayed graft function, 
and early acute rejection. However, medium-term glomerular filtration rate, graft, and patient survivals were not different 
between patients transplanted before and after 2008. 
Conclusion: The new system in Turkey increased the opportunity for transplantation of previously disadvantageous 
patients and did not have a significant negative effect on medium-term renal functions.
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INTRODUCTION
Renal transplantation is the best treatment for end-stage 
kidney disease and provides better survival and higher 
quality of life compared to hemodialysis and peritoneal 
dialysis.1-3 Transplantation from cadaveric donors con-
stitutes about 25% of all kidney transplants in Turkey.4 
Ideally, cadaveric kidney allocation policies shall main-
tain a perfect balance between equity and utility. Before 
May 2008, organ transplant centers in Turkey were free 
in selecting the recipient candidate from their own 
local waiting lists for transplantation in the case of a 
cadaveric kidney donation provided the blood group is 
matched. Centers possibly considered young and low-
risk patients who had no or minimal comorbid diseases 
and had not undergone a previous transplant in order to 

get better results. This approach may have resulted in 
a low chance of transplantation for older patients with 
higher dialysis duration and several comorbidities and 
also for broadly sensitized patients with a history of pre-
vious transplantations. 

In May 2008, the Turkish Ministry of Health issued a new 
national cadaveric kidney allocation policy. According to 
this new system, when a graft is offered to an organ trans-
plant center, listed potential recipients of the center get 
points based on age, dialysis duration, level of human 
leucocyte antigen (HLA) match with the donor, and 
proximity to the donor location. The graft must be trans-
planted to the patient with the highest point.5 Obviously, 
this system increased the equity but probably decreased 
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the utility by elevating the risk of complications with possibly 
worse graft and patient survivals. In this single-center study, we 
aimed to find out the short and medium-term effects of this new 
system on graft and patient survival.

METHODS
The study was conducted on 127 renal transplant recipients that 
were transplanted from a cadaveric donor between January 1, 
2001 and January 1, 2017 in transplantation unit of Haccettepe 
University Medical Faculty Hospital. Forty-seven of the patients 
had been transplanted before the change in the cadaveric kid-
ney allocation system (May 2008), and 80 of the patients had 
been transplanted under the new system. Inclusion criteria 
were age > 18 years at the time of transplantation and a fol-
low-up of at least 3 months after transplantation. Demographic 
characteristics including age, sex, etiology of chronic kidney 
disease, donor age and sex, HLA typing of the recipients and 
donors, cold ischemia time, presence of delayed graft func-
tion (DGF), episodes of acute rejections, graft losses, mortali-
ties, and duration of post-transplantation hospitalizations were 
recorded from the electronic database of the hospital and from 
patient files. Serum creatinine, glomerular filtration rate (GFR), 
and 24-h proteinuria values at the time of discharge and during 
the follow-up period were recorded. All these parameters were 
compared between patients that were transplanted before and 
under the new allocation system. The study was approved by 
the local ethics committee of Hacettepe University Medical 
Faculty before the study began and was conducted in accor-
dance with the Declaration of Helsinki.

Statistical Package for Social Sciences version 20 for Windows  
(IBM SPSS Corp.; Armonk, NY, USA) was used for statistical 
analysis. Continuous variables were presented as mean ± stan-
dard deviation or median (min-max), and categorical variables 
were presented as numbers and percentages. Chi-square test 
was used to determine the relationship between categorical 
variables. The normality of the distribution of the continuous 
variables was determined by the Shapiro–Wilk test; homoge-
neity of variances was analyzed with the Levene test. Variables 
with normal distribution were compared by Student t-test while 
Mann–Whitney U test was used for the variables with non-nor-
mal distribution. Kaplan–Meier test was used in survival analy-
ses. P < .05 was considered statistically significant. 

RESULTS
The mean age of the cadaveric renal transplant recipients was 
40.0 ± 12.7 years, and 65 of 127 patients (51.2%) were male. The 
mean age of their donors was 31.1 ± 19.1 years while 94 of 127 
donors (74.0%) were male.

The demographic and clinical characteristics of patients who 
were transplanted from a cadaveric donor before the change 
in organ allocation system (n = 47) and under the new sys-
tem (n = 80) are shown in Table 1. Patients that had received 
cadaveric graft after the implementation of the new policy were 
significantly older which was also true for their donors. There 
were no significant differences with regard to sex distribution of 
recipients and donors and etiology of primary kidney disease. 

Short-term clinical and laboratory parameters of patients who 
were transplanted from a cadaveric donor before the change 
in organ allocation system and after the change in the sys-
tem are presented in Table 2. Patients transplanted under the 
new kidney allocation policy had longer cold ischemia times, 
higher incidence of DGF, lower GFR at the time of discharge, 
and higher rates of acute rejection within the first 3 months of 
transplantation.

Renal functions at the end of the first year of transplantation for 
patients that were transplanted from a cadaveric donor before 
the change in organ allocation system and after the change in 
system are shown in Table 3. There were no differences with 
regard to renal functions at the end of the first year in both 
groups.

Mean follow-up duration was 9.9 years for patients trans-
planted from a cadaveric donor before May 2008 and 4.6 years 
for patients transplanted from a cadaveric donor after this date. 
The number of biopsy-proven rejections were 17/47 and 28/80, 
respectively, in both groups. A significantly higher percentage 
of patients transplanted under the new system suffered acute 
rejection when a shorter follow-up duration was considered. 
Eleven (23.4%) of the patients transplanted before 2008 and 11 
(13.7%) of the patients transplanted after 2008 lost their grafts. 
Kaplan–Meier analysis did not reveal a significant difference for 
graft loss between the two groups (P = .703). Three (6.4%) of 
the patients transplanted before 2008 and seven (8.7%) of the 
patients transplanted after 2008 died. Kaplan–Meier analysis 
did not reveal a significant difference in mortality between the 
two groups (P = .283).

DISCUSSION
This study revealed that the new cadaveric policy in Turkey that 
was established in May 2008 increased the chance of transplan-
tation of older patients with fewer HLA matches with the donor. 
Although some of the short-term parameters including cold 
ischemia time, rates of DGF, GFR at discharge, and rates of acute 
rejection in the first 3 months were worse in the new system, 
there were no significant differences for medium-term results.

Main Points

•	 Demand for cadaveric kidneys far exceeds the supply.
•	 Cadaveric kidney allocation policies are extremely important 

for the optimum use of this scarce number of kidneys.
•	 Cadaveric kidney allocation policies should maintain a bal-

ance between efficiency and equity.
•	 National cadaveric kidney allocation system in Turkey 

increased the equity.
•	 National cadaveric kidney allocation system in Turkey did 

not have a significant negative effect on medium-term renal 
functions.
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The new kidney allocation system in Turkey forced the trans-
plant centers to record their patients to a national system. In 
the case of a cadaveric kidney donation, candidates from the 
same blood group with the donor get points according to the 
criteria defined in Table 4.5 In this scoring system, transplant 
centers are ranked according to the total score of their three 
patients with the highest score, and the graft kidney is directed 
by the Turkish Ministry of Health to the transplant center with 
the highest total points. This center must transplant the kid-
ney to its patient with the highest point. If a medical barrier 
is detected in this patient for transplantation, lower-ranked 
patients are respectively evaluated. 

We believe that the current kidney allocation system maintains 
a perfect balance between equity and utility. It aims in direct-
ing the graft to patients with better HLA match and lower cold 
ischemia time to increase utility, but also patients with longer 
waiting times will have an advantage which makes the system 
fair. There is also positive discrimination for pediatric patients. 
This system dramatically changed the graft kidney allocation in 
Turkey. However, there can be a theoretical concern that graft 
and patient survival can be significantly shortened because of 
transplanting higher-risk patients. 

In this study, we observed an increase in the mean age of cadav-
eric donor transplant recipients under the new system. Points 

given for each month after the date patient started chronic dial-
ysis in the new allocation system are the main reason for the 
increased age of recipients under the new system. 

Although the mean age of cadaveric kidney donors was higher 
under the new system, this increase was thought to be not 
related to the change in allocation policy rather relaxation of 
donor criteria for cadaveric transplantations in recent years 
seemed responsible from this observation. 

Not surprisingly, we observed longer cold ischemia time under 
the new system. This increase is mainly related to the high prev-
alence of panel reactive antibody (PRA) positive patients in the 
waiting lists and not implementing a policy based on the sensi-
tization status of the candidates. Transplant centers receive a 
list of patients from the highest to lower points in the case of 
a cadaveric kidney donation. Patients at the top of the list are 
the patients with longer dialysis duration hence longer wait-
ing times, and they are commonly PRA-positive. PRA positivity 
frequently results in positive cross matches and delay in sur-
gery. Another factor is the high burden of comorbidities whose 
preoperative evaluation prolongs the time to surgery in these 
patients.

Several short-term parameters including rates of DGF, GFR at 
discharge, and rates of acute rejection in the first 3 months were 

Table 1.  Demographic and Clinical Characteristics of Patients That Were Transplanted from a Cadaveric Donor Before and Under the New 
Kidney Allocation Policy

All Patients  
(n = 127)

Transplanted Before New Kidney 
Allocation Policy (n = 47)

Transplanted Under New Kidney 
Allocation Policy (n = 80) P

Age (years) 40.0 ± 12.7 33.6 ± 10.5 43.7 ± 12.5 <.0001

Gender (n, %) .984

  Male 65 (51.2%) 24 (51.1%) 41 (51.2%)

  Female 62 (48.8%) 23 (48.9%) 39 (48.8%)

Primary kidney disease (n, %) .946

  Urological 31 (24.4%) 11 (23.4%) 20 (25.0%)

  Glomerulonephritis 24 (18.9%) 9 (19.2%) 15 (18.7%)

  Amyloidosis 11 (8.7%) 4 (8.5%) 7 (8.8%)

  Polycystic kidney 8 (6.3%) 3 (6.4%) 5 (6.3%)

  Diabetes 3 (2.4%) 1 (2.1%) 2 (2.5%)

  Miscellaneous 13 (10.2%) 4 (8.5%) 9 (11.2%)

  Unknown 37 (29.1%) 15 (31.9%) 22 (27.5%)

Donor age (years) 31.1 ± 19.1 25.0 ± 16.3 38.1 ± 19.9 .01

Donor Gender (n, %) .726

  Male 94 (74.0%) 34 (72.1%) 60 (75.0%)

  Female 33 (26.0%) 13 (27.9%) 20 (25.0%)

Mean HLA match (n) 2.13 ± 1.23 2.46 ± 1.23 2.01 ± 1.23 .007

HLA, human leucocyte antigen.
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worse in the new system for cadaveric kidney transplant recipi-
ents. Since there is no alternative explanation, this difference 
probably reflects the effect of change in allocation policy. 

Increased cold ischemia time could largely explain worse short-
term renal functions in the new system. It is well-known that 
longer cold ischemia time is associated with the risk of DGF6-8, 

and DGF is a major risk factor for acute rejection.9 Increased 
recipient and donor ages can be possible contributing factors 
in the worse early renal functions under the new system. It 
was previously demonstrated that elderly patients are under a 
higher risk for DGF10, and increased donor age is among the risk 
factors for acute rejection.11

Increased duration of dialysis unfavorably affects post-trans-
plant renal functions.12 Although we did not evaluate the sensi-
tization status of the patients, those with longer dialysis vintage 
also have a higher probability of sensitization which is a risk fac-
tor for poor renal function.13 

The more complicated course after early transplantation may 
be expected to cause a higher duration of post-transplant 
hospitalization. However, we could not find a change in post-
transplant hospitalization duration with the implementation 
of the new policy. This may be explained by the unnecessary 
long hospitalizations in the earlier years of transplantation. 
Currently, patients are discharged as soon as their health 

Table 2.  Short-Term Clinical and Laboratory Characteristics of 
Patients That Were Transplanted From a Cadaveric Donor Before 
and Under the New Kidney Allocation Policy

Transplanted 
Before New 

Kidney Allocation 
Policy (n = 47)

Transplanted 
Under New 

Kidney Allocation 
Policy (n = 80) P

Cold ischemia 
duration (hours)

9.7 ± 4.9 15.7 ± 5.4 <.001

DGF (n, %)

  No 35 (74.5%) 37 (46.2%) .002

  Yes 12 (25.5%) 43 (53.8%)

Duration of 
hospitalization 
(days)

19.3 ± 11.9 16.5±11.7 .210

GFR at discharge 
(mL/min/1.73 m2) 

69.7 ± 22.4 59.2 ± 27.0 .029

Rejection in first 
three months 
(n, %)

  No 44 (93.6%) 62 (77.5%) .018

  Yes 3 (6.4%) 18 (22.5%)

Graft loss in first 
3 months (n, %)

  No 46 (97.9%) 72 (90.0%) .152

  Yes 1 (2.1%) 8 (10.0%)

Mortality in first 
three months 
(n, %)

  No 46 (97.9%) 76 (95.0%) .651

  Yes 1 (2.1%) 4 (5.0%)

DGF, delayed graft function; GFR, glomerular filtration rate.

Table 3.  First Year Renal Functions of Patients That Were Transplanted from a Cadaveric Donor Before and Under the New Kidney Allocation 
Policy

Transplanted Before New Kidney Allocation 
Policy (n = 47)

Transplanted Under New Kidney Allocation 
Policy (n = 80) P

1-year creatinine (mg/dL) 1.33 ± 0.65 1.20 ± 0.58 .189

1-year GFR (mL/min/1.73 m2) 63.2 22.9 65.8 ± 22.5 .547

1-year proteinuria (mg/day) 474 ± 938 280 ± 328 .547

GFR, glomerular filtration rate.

Table 4.  Current Criteria for Cadaveric Kidney Allocation in Turkey

Criteria Points

Degree of HLA match In the case of full match (2A, 2B, 2DR), 
graft is transported to the full match 
recipient without considering other 
criteria.
In the absence of full match, 
150 points for each DR match
50 points for each B match 
5 points for each A match.

Geographic location 1000 points if donor and recipient are in 
the same geographic region.

Donor hospital 250 points for recipients listed in the 
same hospital with the donor hospital.

Recipient age

  ≤11 years HLA match points × 2.5

  12-17 years HLA match points × 1.5

  ≥18 years HLA match points × 1

Duration of dialysis 3 points for each month

HLA, human leucocyte antigen.
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condition permits them to provide the hospitalization of other 
next potential recipients.

The main determinants of medium-term graft function 
are donor factors (living vs. cadaveric, standard criteria vs. 
expanded criteria), age of the recipient, native kidney dis-
ease, level of HLA match, sensitization status, time on dialysis, 
comorbidities, DGF, and compliance on immunosuppressive 
treatment.14 Although some of these parameters were different 
for patients transplanted before and after the new system, we 
did not observe a significant difference in medium-term renal 
functions in cadaveric kidney transplant recipients. 

The effect of change in national kidney allocation policy in 
Turkey had been previously addressed only in a single study. 
Solak et al. compared the 42 cadaveric renal transplant recip-
ients transplanted before and 42 cadaveric renal transplant 
recipients transplanted within 2 years after the implemen-
tation of the new system. They observed increased recipi-
ent age and pre-transplant dialysis duration with the new 
system and an increased percentage of hepatitis C positive 
transplantations. There were no differences in 1 and 3 years 
graft and patient survival, donor characteristics, duration 
of cold ischemia time, and risk of DGF.15 Unlike this study, 
we included a slightly higher number of patients, a larger 
control group, and most importantly, we included patients 
transplanted in a longer period (8years before and after the 
new system). This difference is probably the cause of the 
increased age of donors after the new system in our study. 
GFR at discharge and early rejection rates were not reported 
by Solak et al. which were significantly worse under the new 
system in our study. 

Changing kidney allocation systems in different countries 
yielded similar results. For example, in the United States, the 
kidney allocation policy changed in 2014. Grafts with longest 
estimated function were directed to recipients expected to 
benefit the longest; grafts with shorter potential function were 
shared in a wider geographic distribution for recipients with 
high mortality if not transplanted, the definition of waiting time 
was changed and calculated from the start of dialysis, and prior-
ity was given for candidates with high PRA.16 Two years after this 
change, the percentage of kidney transplants for recipients age 
50 and older increased slightly. Highly immunized patients and 
those with long dialysis vintage had increased transplantation 
compared to the previous allocation system. However, there 
was an increase in the percentage of patients experiencing 
DGF. Moreover, patient and graft survival decreased slightly.17 In 
another study, it was observed that in-hospital costs and read-
missions were increased with the implementation of the new 
system in the United States.18

The main limitation of this study is being a retrospective single-
center study with a low number of subjects included. A lack of 
data on PRA levels is another limitation.

In conclusion, the new allocation system in Turkey increased 
the opportunity for transplantation of previously disadvanta-
geous patients. Although some of the short-term parameters 
were worse with the new system, it does not have a significant 
unfavorable effect on medium-term graft functions. However, 
completely excluding the detrimental effects of the new policy 
on medium and long-term renal functions requires multi-cen-
tric studies with larger sample sizes. 
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