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Abstract

Objective: The aim of this study is to examine and evaluate the clinical findings and affecting factors related to graft and
patient survival in Kidney transplant patients at Dicle University Hospital.

Method: 72 patients who underwent kidney transplantation at Dicle University Medical Faculty Hospital between
January 2012 and September 2019 were included in the study. Demographic characteristics of patients, transplantation
types, clinical and laboratory findings, pre-transplant dialysis types, renal failure etiologies, post-transplant
complications, average patient and graft survival times and patient characteristics at the time of diagnosis, laboratory
values, and treatment modalities were investigated.

Results: In this study, the data collected from 72 patients who had kidney transplantation and 68 donors was analysed.
The mean age of the patients was 32,7+13,8 years. 31 of patients were female, 41 were male. 56 of the transplants were
performed living donors and 12 from cadavers. 9 patients died. The mean of patient survival was 94+3,4 months. Graft
loss occured in 15 patients. The mean of graft survival was 86+4,3 months. Acute rejection occured in 10 patients. Chronic
allograft nephropathy occured in 19 patients. Chronic allograft nephropathy was found more frequently in patients with
acute rejection (p=0.017). In addition, graft loss was more common in patients with chronic allograft nephropathy
(p=0.002). The dialysis duration was less than 12 months, and the BMI of the recipient was below 30 had a positive effect
on patient survival.

Conclusion: Recipient obesity and long-term dialysis programs reduce patient survival. In addition, prevention of
rejection has a positive effect on patient and graft survival.
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Bobrek nakli yapilan hastalarda morbidite, mortalite ve greft sagkalimina etki eden
faktorlerin degerlendirilmesi

0z
Amag: Bu calismanin amaa Dicle Universitesi Hastanesi’nde bébrek nakli yapilan hastalarda greft ve hasta sagkalimina
iliskin klinik bulgular ve etki eden faktdrleri incelemek ve degerlendirmektir.

Yéntemler: Calismaya Ocak 2012- Eyliil 2019 tarihleri arasinda Dicle Universitesi Tip Fakiiltesi Hastanesi'nde bébrek
nakli yapilan 72 hasta dahil edildi. Calismaya dahil edilen hastalarin demografik o6zellikleri, nakil tipleri, klinik ve
laboratuvar bulgulari, nakil 6ncesi diyaliz tipleri, bobrek yetmezligi etyolojileri, nakil sonrasi gelisen komplikasyonlar,
ortalama hasta ve greft sagkalim siireleri ve bu siireleri etkileyen tani anindaki hasta 6zellikleri, laboratuvar degerleri,
tedavi modaliteleri arastirildi.

Bulgular: Calismamizda bobrek nakli yapilan 72 hastanin ve 68 vericinin verileri analiz edildi. Hastalarin ortalama yasi
32,74£13,8 yild1. 31 kadin, 41 erkek hasta vardi. Nakillerin 56’s1 canlidan, 12’si kadavradan yapilmisti. Ortalama hasta
sagkalimi 94+3,4 aydi. 15 hastada greft kaybi gelismisti. 9 hasta eksitus olmustu. Ortalama greft sagkalimi 86+4,3 ayd.
10 hastada akut rejeksiyon gelismisti. 19 hastada kronik allograft nefropatisi gelismisti. Kronik allograft nefropatisi, akut
rejeksiyon gelisen hastalarda (p=0,017) daha sik saptandi. Ayrica kronik allograft nefropatisi gelisen hastalarda greft
kayb1 daha sik olmaktayd: (p=0,002). Alicinin diyaliz siiresinin <12 ay ve BKi<30 olmasi hasta sagkalimini olumlu
etkilemisti.

Sonug: Alic1 obezitesi ve uzun siireli diyaliz programlar1 hasta sagkalimini azaltmaktadir. Ayrica rejeksiyonun
o6nlenmesinin, hasta ve greft sagkalimina olumlu etkisi olmaktadir.

Anahtar kelimeler: Bobrek nakli, Akut Rejeksiyon, Greft Sagkalimi.

INTRODUCTION

Chronic kidney injury (CKD) can be defined as
abnormalities in kidney structure and function
lasting more than 3 months. For this, glomerular
filtration rate (GFR) should be <60 ml/min/1.73
m?2 or kidney damage markers should be shown.
These markers are; albuminuria, urinary
sediment abnormalities, tubular abnormalities,
histological abnormalities, imaging abnormalities,
and a history of kidney transplant!. The
prevalence of CKD in Turkey has been reported as
15.7%¢2.

When GFR is <15 ml/min, the stage of end-stage
renal disease (ESRD) is mentioned3. Renal
replacement therapy is started in patients with
ESRD. These are hemodialysis, peritoneal dialysis,
and kidney transplantation. Kidney
transplantation is the best treatment option for
end-stage renal disease*. Selection of donor and
recipient is of great importance in kidney
transplantation. Although it improves the
patient's quality of life and saves the patient from
dialysis complications, close follow-up is required

in terms of surgical complications, graft losses,
immunosuppressive therapy, and recurrence.

Graft rejections due to human leukocyte antigen
(HLA) incompatibility between donor and
recipient are extremely important for graft
survivals. Graft rejections are classified as
hyperacute, acute and chronic. Hyperacute
rejection is a condition that develops within
minutes after transplantation due to HLA and ABO
antigens. Today, it is rarely seen with the
increased sensitivity of crossmatch tests®.
Although acute rejection develops within days or
weeks, this situation can be occurred months
later. Since the clinic is mostly asymptomatic, it
should be considered in case of an increase in
serum creatinine. To call it acute rejection,
delayed graft function and pre-post renal causes
must be excluded. Chronic rejection develops over
months or years. It is related to the antibody or T
lymphocyte-related immune response. It is the
most important cause of graft loss in the first year
after transplantation’. However, recently, the
success of kidney transplantation has increased
significantly, especially in parallel with a clearer
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understanding of the immunology of allograft
rejection and new developments in the
prevention and treatment of rejection.

There are many reasons that affect graft and
patient survival in kidney transplantation other
than HLA compliance. Although there is no clear
consensus on the effect of these causes, it guides
us about the results of the transplant.

The aim of our study is to examine and evaluate
the clinical findings and affecting factors related
to graft and patient survival in kidney transplant
patients at Dicle University Hospital.

METHOD

In this study, 72 patients who had kidney
transplantation in Dicle University Medical Faculty
Hospital between January 1, 2012, and September 1,
2019, were evaluated retrospectively. Patients who
were transferred in our center and followed up in
another center and were not transferred in our
center were not included in the study.

Demographic data (age, gender, body mass index,
blood group), primary kidney diseases, non-
transplant renal replacement treatments and
durations, donor types (living, cadaver),
transplantation durations, rejection times, causes
and durations of graft loss and mortality of all
patients included in the study were scanned from
the hospital automation system and patient files.
Renal function tests (urea, creatinine, albumin,
GFR), spot urine protein/creatinine ratios, 24-hour
urine protein levels were screened in the pre- and
post-transplant follow-ups of the patients. This
study was approved by Dicle University Faculty of
Medicine local ethics committee (22.10.2020/48).

Statistical analyzes of the results obtained in the
study were performed using SPSS (Statistical
Package for the Social Sciences) 26 statistical
software packages. Descriptive statistics were
expressed as mean * standard deviation, minimum
and maximum values for continuous variables,
while categorical variables were expressed as
numbers and percentages. In addition, the Chi-
square test was used in the analysis of categorical
variables (such as age, gender, body mass index,
dialysis type, dialysis duration, rejection types).
Overall survival, within-group survival, and survival
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of 6 months, 1, and 2 years were measured using the
Kaplan-Meier test. A p value less than 0.05 in these
tests was considered statistically significant.

RESULTS

72 kidney transplant patients were included in the
study. There were 56 live donors and 12 cadavers.
The mean age of the donors was 39.9+15.9 years. 39
(57.4%) were female and 29 (42.6%) were male.
The mean body mass index (BMI) was 26.8+4.2.
Transplantation was performed from the right
kidney in 23 (31.9%) patients and from the left
kidney in 49 (68.0%). Transplantation was
performed from both right and left kidneys of 4
cadavers. Demographic data of all patients are given
in Table L.

Table I: Demographic and Clinical Data of All Patient
Groups

Parameters n:72 (%)
Mean age (year)

Recipient 32.7£13.8
Donor 39.9+15.9
Gender

Recipient women 31 (43.1)
Recipient men 41 (56.9)
Donor women 39 (57.4)
Donor men 29 (42.6)
Mean BMI

Recipient 25.5+5.3
Donor 26.8+4.2
Dialysis types *

Hemodialysis 48 (66.7)
Peritoneal dialysis 8(11.1)
Preemptive 14 (19.4)
Mean dialysis duration (month)

Hemodialysis 33.0+46.6
Peritoneal dialysis 32.2+26.4
Donor ?

Living 56 (77.8)
Cadaver 12 (22.2)

 Both hemodialysis and peritoneal dialysis were applied to two patients.

2 Both right and left kidneys of 4 cadaver donors were used for
transplantation.
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When the blood group was analyzed, 30
patients (41.7%) who underwent Kkidney
transplantation had blood group A, 24 patients
(33.3%) blood group 0, 12 patients (16.7%)
blood group B, and 6 patients (8.3%) was the
AB. In addition, when hepatitis serology was
examined, hepatitis B serology was positive in 4
patients (5.6%).

When the patients transplanted from living
donors and cadavers were examined, a
significant portion of those transplanted from a
living donor were men. Moreover, the mean
duration of dialysis patients with transplants
from cadaver was longer (Table II). In living
donors, 31 patients (55.4%) with 1st degree
relatives, 13 patients with 2nd degree (23.2%)
and 9 patients (16.1%) who were transplanted
from their spouses were identified. 3 patients
(5.4%) were distant relatives. The effect of
transplants from living donors and cadavers on
rejection and survival is shown in Table IIL

Table II: Comparison of the Whole Patient Group to
Living Donors and Cadavers

Parameters Living: 56 Cadaver:12

(%) (%)
Mean age (year) 33.7+13.8 29.3+13.8 0.259
Age 0.012
<18 5(8.9) 6(37.5)
>18 51(91.1) 10 (62.5)
Gender 0.019
Women 20(35.7) 11 (68.8)
Men 36(64.3) 5(31.3)
Mean BMI 27.0+4.5 20.5+4.8 <0.001
Dialysis types
Hemodialysis 40 (71.4)  8(50) 0.109
Peritoneal dialysis 3(5.3) 5(31.3) 0.011
Preemptive 13(23.2) 1(6.3) 0.169
Mean dialysis duration (month) 16.1+17.9 83.2456.1 <0.001

Table III: The Effect of Living Donor and Cadaver on
Rejection, Graft Loss and Mortality in the Whole Patient
Group

Parameters Living: Cadaver:
56 (%) 12 (%)

Mean patient survival (month) 94.1+3.8 87.9+7.2 0.997
Mean graft survival (month) 89+4.5 71.1¥10.3 0.226
Acute rejection 7(12.5) 3(18.8) 0.682
Chronic allograft nephropathy 17 (30.4) 2(12.5) 0.207
Graft loss 10(17.9) 5(31.3) 0.299
Mortality 7(12.5) 2(12.5) 1

Acute rejection developed in 10 patients (13.9%)
and chronic allograft nephropathy in 19 patients
(26.4%). Chronic allograft nephropathy developed
in 6 (60%) of those who had acute rejection and 13
(21%) of those who did not (p=0.017).

Graft loss developed in 15 patients (20.8%). The
most common cause was chronic allograft
nephropathy with 7 patients (46.7%). Two patients
(13.3%) had vascular congestion, and one patient
had recurrent glomerulonephritis, newly developed
glomerulonephritis, renal artery thrombosis and
polyoma virus nephropathy. Etiology was not found
in two patients. Graft survival rates are shown in
Figure 1. Graft loss developed in 9 (47.4%) patients
who developed chronic allograft nephropathy and 6
(11.3%) patients who did not (p=0.002).

9 patients (12.5%) died. The most common cause of
death was pneumonia (44.4%). Cerebrovascular
event developed in two patients (22.2%) and
hypertensive pulmonary edema in one patient
(11.1%). The etiology was unknown in two patients.
Patient survival rates are shown in Figure 1
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Figure 1. Patient and Graft Survival in the Entire Patient
Group
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When the etiology of chronic renal failure was
evaluated, the most common cause was
hypertension. It was followed by chronic
glomerulonephritis. The etiologies of chronic
renal failure are given in Figure 2.

= Unknewn & Hypertension = Chronic glomendonephritls

Figure 2. Etiology of Chronic Renal Failure in the Whole
Patient Group

Hemodialysis was applied to 15 (48.4%) female
patients and 33 (80.5%) male patients (p<0.05).
Peritoneal dialysis was applied to 7 (22.6%)
women and 1 (2.4%) men (p<0.05). Preemptive
transplantation was performed in 7 women
(22.6%) and 7 men (17.1%) (p=0.55). The effect
of gender on rejection and survival is shown in
Table IV.

Table IV: The Effect of Gender on Rejection, Graft Loss
and Mortality in the Whole Patient Group

Parameters Women: Men: 41
31 (%) (%) P

89.845.3 96.2¥4.2 0.484
89.245.5 82.5+6.1 0.357

Mean patient survival (month)

Mean graft survival (month)

Acute rejection 4(12.9) 6(146) 1

Chronic allograft nephropathy 6(19.4) 13(31.7) 0.239
Graft loss 5(16.1) 10(24.4) 0.393
Mortaliy 5(16.1) 4(9.8) 0.485
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When the BMI was divided into two groups as
<30 and >30, patient survival was found to be
lower in the group with >30 (p<0.05). In
addition, when acute rejection was compared,
the rate was found to be higher in patients with
>30 (p=0.09). Other comparisons in BMI are
shown in Table V.

Table V: The Effect of BMI on Rejection, Graft Loss, and
Mortality in the Whole Patient Group

Parameters <30: 58 >30: 14
(%) (%) P

Mean patient survival (month) 97.1+43.3 80.3x10.1 0.045
82.9+44.7 91.6+¥8.7  0.523
6(10.3) 4(28.6) 0.095
14 (24.1) 5(35.7) 0.500
13(22.4) 2(14.3) 0.719

Mortality 5(86) 4(286)  0.065

Mean graft survival (month)
Acute rejection
Chronic allograft nephropathy

Graftloss

The mortality rate of the patients who
underwent peritoneal dialysis in the pre-
transplantation period was 25% (p=0.27) when
compared with those who underwent
transplantation without peritoneal dialysis.
However, there was no patient in the <18 age
group who only underwent hemodialysis. All 48
patients who had only hemodialysis were in the
>18 age group (p<0.05). Peritoneal dialysis was
applied to 5 patients (45.5%). Peritoneal
dialysis was applied to 3 patients (4.9%) in the
>18 age group (p<0.05). The effects of the type
of dialysis applied in the pre-transplant period
on rejection and survival are shown in Table VI.

Table VI: The Effect of Dialysis Type on Rejection, Graft Loss and Mortality in the Whole Patient Group

Parameters

Hemodialysis: 48 (%) Peritoneal dialysis: 8

Preemptive: 14 (%) [p]

[p] (%) [p]
Mean patient survival (month) 95.6+3.9[0.564] 74.6£12.1[0.282] 87.4+8.0[0.916]
Mean graft survival (month) 87.5+5.1[0.650] 74.1+12.4[0.898] 75.6+10.3[0.438]
Acute rejection 6(12.5) [0.714] 1(12.5) [1] 3(21.4) [0.407]
Chronic allograft nephropathy 12 (25) [0.552] 2 (25) 1] 5(35.7) [0.505]
Graft loss 9 (18.8) [0.532] 2(25)[1] 4 (28.6) [0.480]
Mortality 5(10.4) [0.448] 2 (25)[0.272] 2 (14.3) [1]
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[t was observed that it was 99.9+2.5 in patients
with a dialysis duration of <12 months and
87.5+6.4 in patients with a duration of >12
months (p=0.06). Rejection and survival rates
are shown in Table VII.

Table VII: The Effect of Dialysis Duration on Rejection,
Graft Loss and Mortality in the Dialysis Patient Group

<12 >12
Parameters months: months: p

28 (%) 30 (%)
Mean patient survival (month) 99.9+2.5 87.5+6.4 0.063
Mean graft survival (month) 93+5.2 80+7.3 0.104
Acute rejection 3(10.7) 4(133) 1
Chronic allograft nephropathy 6 (21.4) 8(26.7) 0.641
Graftloss 3(10.7) 8(26.7) 0.121
Mortality 1(3.6) 6(20) 0.104

DISCUSSION

The most important problem in the CKD process
isirreversible reduction of kidney functions and
progression of the disease to the ESRD stage,
regardless of the etiology causing to the kidney
disease. In patients with ESRD, hemodialysis,
peritoneal dialysis or kidney transplantation
are preferred among renal replacement
therapies. The main goal in Kkidney
transplantation is graft and patient survival.
Therefore, the choice of recipient and donor is
of great importance. Especially the experiences
and options in immunosuppressive therapy, a
decrease in the frequency of rejection and thus
an increase in patient and graft survival have
begun to be observed. In the study conducted by
Mateu et al. in which 3365 kidney transplant
patients were evaluated, rejection was shown to
have a significant (p<0.001) effect on graft loss,
but it was not found to be statistically significant
in terms of patient survival®. Again, in the study
of Saygil et al,, it was shown that graft survival
decreased in patients who developed acute
rejection (p<0.05)% In our study, we found that
acute rejection had a negative effect on graft
loss and patient survival, but this result was not
statistically significant. We found that chronic

allograft nephropathy had a statistically
significant effect on graft loss (p=0.002). It is
also known that acute rejection is a risk factor
for chronic allograft nephropathy®10. In the
study conducted by Schwarz et al. in which 258
patients were evaluated, chronic allograft
nephropathy was more common in patients
who developed acute rejection (p=0.046)10.
Consistent with the literature, in our study, the
risk of developing chronic allograft
nephropathy (p=0.017) was found to be higher
in patients who had acute rejection. All these
show the importance of immunosuppressive
therapy better.

In our study, when the etiologies of ESRD in
kidney transplant patients were examined,
hypertension comes first. Hypertension is
followed by chronic glomerulonephritis and
chronic pyelonephritis. With the inclusion of
pediatric/adolescent patients in our study,
glomerulonephritis and obstructive
nephropathies are at the forefront rather than
DM in the etiology. In the data of the Turkish
Society of Nephrology (TND), DM takes the first
placell. In another study in our region,
hypertension is in the first place in the etiology
of ESRD, similar to our study?2.

In our study, it was observed that hemodialysis
(71.4%) was mostly applied to patients who
received transplantation from a living donor in
the pre-transplant period. In the data of the TND
2019 registration system, it is seen that the
most common preemptive (57.4%) transplant
is done to those who have transplanted from a
living donorll. Our peritoneal dialysis
frequency is similar to TND data. Considering
the patients who received cadaveric
transplantation, it is seen that the frequency of
peritoneal dialysis (31.3%) is higher than TND
data (8.3%) in our center11. In addition, among
all patient groups, we found that peritoneal
dialysis was applied more frequently (p=0.011)
in the pre-transplantation period in patients
who received transplantation from a cadaveric
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donor and that these data were statistically
significant.

The inflammatory and uremic burden brought
on by long-term ESRD triggers systemic
complications, mainly cardiovascular, and
impairs renal blood flow and function. For this
reason, keeping the dialysis period short and
transplanting at the most appropriate time
affects patient and graft survival in patients
undergoing renal replacement therapy. In the
study conducted by Rumyantzev et al.,, in which
the effect of ESRD duration on Kkidney
transplantation was investigated, it was shown
that graft survival started to decrease in relation
to the increase in the time passed after the
diagnosis of ESRD (especially after the 6th
month)13. In our study, positive results were
observed in graft and patient survival in
patients who underwent dialysis for <12
months (p=0.104). In another study by Zhang et
al,, dialysis times before transplantation were
examined; It has been shown that the mean
duration of dialysis in transplant recipients
from living donors is shorter than those from
cadavers!4. In our study, it was observed that
the mean duration of dialysis was significantly
shorter in patients who underwent dialysis in
the pre-kidney transplant period compared to
those who received transplantation from a
cadaver (p<0.001). This is due to the long wait
for cadaver transplantation by patients who do
not have a living donor.

The effect of both donor and recipient obesity
on survival in kidney transplantation has been
investigated. In the meta-analysis study
conducted by Lafranca et al, it was observed
that it had a negative effect on graft survival and
an increase in acute rejection!5. In our study, we
found statistically significantly lower patient
survival in patients with BMI>30 (p=0.045).

In conclusion, a successful kidney transplant is
determined by many factors that affect short-
term and long-term graft survival. Our study
showed that long-term dialysis programs and
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recipient-donor obesity seriously affect patient
survival. In addition, prevention of rejection has
a positive effect on patient and graft survival.
Therefore, continuous, and regular follow-up of
kidney recipients in experienced centers after
transplantation is extremely important.
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