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Abstract. The risk of malignancy development in kidney transplant recipients (KTRs) is 2-3 times
higher than in the general population. This picture, which emerged with chronic immunosuppressive
use, has become more prominent in recent years as the ongoing cause of death in this population.
This study aims to determine the common features of KTRs with malignancy in follow-up under a
single-center experience. Thus, it is to save time by correctly determining our focus points in patient
Jfollow-up.

Methods. The files of 403 patients who underwent kidney transplantation between 2005 and 2020
in our hospital were reviewed retrospectively. The clinical findings at admission were age, gender,
primary disease, use of cyclophosphamide before transplant, duration of dialysis, number of human
leukocyte antigen mismatch, transplantation time, previous rejection, the existence of associated viral
infections, comorbid diseases, used induction therapy, maintenance immunosuppressive therapy,
allograft survival, recipient survival, malignancy development time after transplantation, serum
creatinine, glomerular filtration rate (GFR) and presence of proteinuria and hematuria. Using these
data, we retrospectively analyzed the incidence and types of malignancies in KTRs.

Results. During the follow-up period, 22cancer cases have been developed. The median age of the
patient was 60 years (IQR 45-64.3) and patients were mostly male (77.3%) The median follow-
up period was 111.5 months (IQR76.3—128.3). The median duration of dialysis was 54 months
(IOR 11.5-78). The etiology of primary kidney disease in most KTRs recipients was unknown. The
percentage of patients with mismatch 3 and above 3 was 86.3%. While the majority of patients received
anti-thymocyte globulin (86.4 %) as induction therapy, maintenance therapy was mostly tacrolimus +
mycophenolate mofetil + prednisolone (86.4 %). The median time from transplantation to the initial
malignancy was 17.5 months (IQR 5-61.3). The most common initial malignancy was skin cancer
(22.7%), followed by renal cell carcinoma originating from the native kidney (18.2%).

Conclusion. Renal transplantation is the most favorable renal replacement therapy. Malignancies are
now among the important causes of death in KTRs and these patients have a higher risk of developing
cancer than the general population. Therefore, screening for cancer at certain intervals, especially in
long-term and elderly recipients after transplantation, will positively affect the survival of the patient
and functional renal graft.
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Mepaa Meme, Eprion ITapmakcis

3/105KiCHI HOBOYTBOPEHHS Y PEIMIIEHTIB TPAHCILIAHTOBAHOI HUPKM:
PETPOCNEKTHBHE OJHOLIEHTPOBE OMMCOBE JOC/IiXKEHHS

VYHiBepcuUTeT HayK PO 300POB 51, HaBYaJbHUI rocmiTanb iM. Kapransa JIrordi Kipmapa, Ctamoyi, TypeaunHa

PestoMe. Pusux pozgumky 3105KiCHO20 HO80YMBOpeHHs y peyunichmie mpancnianmosaroi hupku (PTH) ¢ y 2-3
Pa3U BUWUM, HIXC Y 3a2aAbHill NONYASYIT, Wo 00YyM08AeHO NOCMITIHUM 3ACMOCYBAHHAM IMYHOCYNPECUBHUX 3ac00ié ma €
Yacmor npuUHoOr cmepmi 6 yii nonyaayii. Lle docaidxcenus mae na memi euznauumu 3aeanvHi Kainiuni pucu PTH 3i
310SKICHUMU HOBOYMBOPEHHAMU, U0 00360AUMb 3A0UAOUMU HAC, NPABUABHO GU3HAYAIOUU MOYKU (hOKYCY8aHHs nid uac
cnocmepedicerts 3a NayieHmamu.

Memoou. Pempocnekmueno 6y10 npoananrizosano meduuny dokymenmauito 403 nauicumis, akum o6ysa npose-
dena mpaucnaaumayis Hupku 6 nepiod 3 2005 no 2020 poku. Touxamu inmepecy 0yau ik, cmams, nepeuHHe 3ax60-
PHOBAHHSA, 3ACMOCY8AHHS yuKAoghochamioy neped mpancnaanmayicto, mpusasicme dianizy, Kinekicmo Hegionogionocmi
aHmueeHy Aelikoyumie AH0OUHU, 4aC MPAHCNAAHMAiT, NONnepeoHE 8iOMOpeHeHHS, HASABHICMb CYNYMHIX 8iDYCHUX IHQeK -
yiil, CynymHi 3axX60pr68aHHs, BUKOPUCMAHA iHOYKUIlIHA mepanis, niOmpumyo4a iMyHOCYnpecugHa mepanis, UICUBAH-
HSl AA0MPAaHCNAAHMAMA, BUNICUBAHHS PEUUNIEHMA, 4aC PO3BUMKY 3105KICHO20 HOBOYMEOPEHHS NicAs MPAHCHAAHMAYII,
CUpOBaMKO0BUL KpeamuHin, weuokicmo Kkayoourxosoi ginempauii (LIIKD) i nasenicmo npomeinypii ma eemamypii. Bu-
Kopucmogyouu yi 0ani, Mu pempocneKmueHo npoananizys8aiy 4acmomy ma munu 3105aKicHux Hogoymeopers y KTP.

Pezyaomamu. 3a nepiod cnocmepescents 6yn0 eusenero 22 eunadku 31058KicHo2o HogoymeopenHs. Cepeoriil ik
nayienmie cmanosug 60 pokie (IQR 45-64,3), nauicumu nepesasicro 6yau wonosikamu (77,3%). Cepeoniii nepioo cno-
cmepesxcennsi cmanosue 111,5 micayie (IQR76,3—128,3). Cepednss mpusanicmo dianizy ckaana 54 micayi (IQR 11,5-
78). Emionoeis nep8urH020 3ax60proeants HUpoK y Oinvuiocmi peyunienmie KTP 6yaa nesidoma. Y moii uac sk 6invuiicme
nayienmie ompumyeanu aHmumumoyumapruii enooyain (86,4 %) sk indykuitiny mepanito, niompumyroua mepanis 6yaa
nepesaxncHo maxpoaimyc + mixogenoram mopemun + npeounizonon (86,4 %). Cepedniii uac 6id mpancnianmauii 0o
ymeopenHts 310aKicHoi nyxaunu cmanosus 17,5 micayie (IQR 5-61,3). HaiinowupeHiuumu 3109KICHUMU HOBOYMBOPEH -
Hamu 6yau pax wikipu (22,7%) ma HUPK08O-KAIMUHHA KAPYUHOMA, w0 noxodumb 6id Hamuenoi Hupku (18,2%).

BucHoeok. 3105KicHi HOBOYMEOpeHHs HA Cb0200HI € 00Hier 3 saxcausux npuqur cmepmi y PHT. Oukonoeiunuii
CKPUHIHe Hepe3 NegHi NPOMINCKU 4acy, 0co0AUB0 Y 00820CMPOKOBUX PeUUNieHmie ma peyunicHmie AimHs020 8iKy nosu-
MUBHO 8NAUHE HA BUICUBAHHSA NAYIEHMA Ma PYHKUYIOHYBAHHS HUPK0B020 MPAHCNAAHMAMA.

Ka040Bi cioBa: mpancnianmauis Hupku, peyunicHm, 3105KICHI HOBOYMBOPEHHS, DUUK, CMEPIMHICMb.

Introduction. Kidney transplantation is a modal-
ity of kidney replacement therapy with the longest sur-
vival and the best quality of life in patients with end-
stage renal disease (ESRD). Worldwide, the number
of organ transplantation has increased from 19,864
in the year 2000 to 102,664 in 2017, and kidney and
liver transplantation account for about 90% of total
transplantations [1, 2]. As a result, an increased risk
of a wide variety of cancers associated with solid organ
transplantation has been observed. The most compre-
hensive data comes from a cohort study that analyzed
the prevalence of malignancy in more than 175,000
solid organ transplant recipients between 1987 and
2008. The most common organs transplanted in-
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cluded the kidney, liver, heart, and lung (in 58, 22,
10, and 4 percent of cases, respectively) [3]. With the
advancement of transplantation surgical techniques
and the development of potent immunosuppressive
agents such as calcineurin inhibitors (CNIs) for main-
tenance therapy after transplantation, the life expec-
tancy of patients was prolonged and the percentage of
long-term functioning kidney grafts increased. How-
ever, kidney transplant recipients have suffered from
significant complications, particularly cardiovascular
disease and cancer [4].

The cumulative incidence of solid organ cancers
after kidney transplantation increases 4-5% after the
first 5 years, 10% after 10 years, and more than 25% af-
ter 20 years [5, 6, 7]. Compared with the general popu-
lation the European Renal Association—European Di-
alysis and Transplantation Association (ERA—EDTA)
registry showed that the standardized mortality ratio
(SMR) for cancer was 1.7 (95% CI 1.6—1.8) among
44,540 transplant recipients. In addition, in the ERA—
EDTA cohort, transplant recipients aged 20—29 years
had the lowest rate of cancer mortality at 0.5 deaths per
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1,000 patient-years, which increased progressively to
25.6 deaths per 1,000 patient-years in recipients aged
>80 [8].

Analysis of all cancers found that the average age
at diagnosis was 40 years and the average delay was ap-
proximately three to five years after transplantation [9-
11]. Kaposi sarcoma is 300-fold among kidney trans-
plant recipients, non-melanoma skin cancers 2-40 fold,
lip cancer 10 fold compared to the general population.
It has been reported that cancers with viral oncogen-
esis as a proposed pathogenic mechanism such as post-
transplant lymphoproliferative disorder (PTLD) are
4-16 times more common [3, 5, 6, 12-14]. Incidence,
mortality and risk factors for posttransplant malignancy
(PTM), show significant ethnic and geographical dif-
ferences. Non-melanoma skin cancer (NMSC) and
non-Hodgkin lymphoma (NHL) are the most common
PTMs in the United States and Europe [3, 6, 13, 15].
In contrast, stomach and kidney cancers are commonly
reported PTMs in Asian countries [16-18]. In a retro-
spective cohort study by Jeong S et al. comprehensive
information on PTMs in East Asia was provided using
a national population-based database. A total of 9915
kidney recipients between 2003 and 2016 were includ-
ed. During this period, 598 cases (6.0%) of de novo
PTMs occurred. The most common PTM was thyroid
cancer (14.2%), followed by colorectal (11.2%), kidney
(10.7%), and stomach cancers (8.9%). The standard-
ized incidence ratio for all-site cancer was 3.9. The
risks of Kaposi sarcoma and kidney cancer were more
than 10 times those of the general population (13.5%),
NHL (12.4%), stomach cancer (9.0%), and colorectal
cancer (7.9%). In this study, while advanced age and
graft dysfunction were correlated with the risk of de-
velopment of PTM the geographical difference in the
frequency percentage of the cancer type was also noted
[19]. In a nested case-control study of 12,805 KTRs,
Van de Wetering et al reported that 56%of all deaths
in patients with a functioning renal graft were due to
malignancy [20].

The reasons for the higher rate of cancer mortal-
ity in kidney transplantation compared to the general
population may be due to differences in tumor biology
due to immunosuppression, accompanying comorbid
diseases, and the time of clinical onset [7, 21]. Second-
ary malignancies that develop in transplant recipients
have been attributed to several factors including sun
exposure, concurrent viral infection, pre-transplant di-
alysis, notably the extent and duration of immunosup-
pressive therapy. At least four viruses may be cocarcino-
genic in transplanted patients, including Epstein-Barr
virus (EBV), human herpesvirus § (HHV-8), human
papillomavirus (HPV), and the Merkel cell polyoma-
virus (MCV). In rare cases, malignancy has been trans-
planted from the donor but can cause metastatic cancer
in the immunocompromised transplant recipient. The
risk of inadvertently transplanting malignant cells ap-
pears to depend on the type and extent of the donor’s
cancer [22].

Consequently, it has not been clearly proven that
a particular immunosuppressive regimen increases or
decreases risk. In fact, cancer risk is more related to the
dose and duration of the medication regimen. In ad-
dition to the immunosuppressive drugs used, other risk
factors we should pay attention to such as age, history
of smoking, underlying kidney disease and history of
prior cancers [15, 23, 24, 25]. De novo malignancies
in transplant recipients have an aggressive course and
higher mortality rate compared to the general popula-
tion. Although treatment and follow-up strategies are
largely based on general population data, the more
accurate approach is to personalize each recipient ac-
cording to current risk factors [26]. Therefore, periodic
cancer screening and prophylactic measures are essen-
tial in the transplant patient to prevent and detect ma-
lignancies. The American Transplantation Association
Clinical Practice Guidelines Committee has published
recommended guidelines for cancer screening in kidney
transplant patients [27]. The approach to PTM begins
with general preventive measures. First, excessive im-
munosuppression or repeated exposure to antilympho-
cyte drugs should be avoided and careful screening of
the patient and donor should be done prior to trans-
plantation to help detect malignancy.

If malignancy is detected, immunosuppressive
therapy may need to be reduced, changed, or even dis-
continued. Here the priority is the life of the patient,
the graft can be sacrificed. For patients with pre-exist-
ing tumors, the recommendations that determine the
probability of recurrence according to the tumor type
are followed and alternative treatment approaches are
determined with the approval of the oncologist. This
group of patients should be followed more closely.
However, any changes in immunosuppressive regimens
should be prepared for the risk of allograft rejection or
impaired renal function. Although there are rules ac-
cepted in the general population, the risk of cancer in
this group of patients should always be evaluated with a
personalized approach, taking into account the concur-
rent comorbidities [13, 15, 23-25].

Subjects and Methods. The files of 403 patients
who underwent kidney transplantation between 2005
and 2020 in our hospital were reviewed retrospectively.
After exclusion of the patients with graft removal (n=4)
and who died (n=9) in this period, the study popula-
tion was comprised of 390 KTRs. The following data at
admission and follow-up including clinical and labora-
tory findings were obtained from medical records. The
clinical findings at admission were age, gender, primary
disease, use of cyclophosphamide before transplant,
duration of dialysis, number of human leukocyte anti-
gen mismatch, transplantation time, previous rejection,
the existence of associated viral infections, comorbid
diseases, maintenance of immunosuppressive therapy,
used induction therapy, allograft survival, recipient sur-
vival, malignancy development time after transplanta-
tion, serum creatinine, GFR, presence of proteinuria
and hematuria. Using these data, we retrospectively
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analyzed the incidence and types of malignancies in
KTRs. Induction therapy consisted of basiliximab (chi-
meric monoclonal antibody against interleukin 2), an-
ti-thymocyte globulin (ATG) and methylprednisolone
based on individual immunologic risk. Maintenance
treatment comprised CNIs (cyclosporine A (CYC) or
tacrolimus (TAC) or inhibitors of mammalian target
of sirolimus (sirolimus or everolimus), mycophenolate
mofetil (MMF), and prednisolone (DC). If the patient
has a past history of BK virus, Epstein-Barr virus, cyto-
megalovirus, parvovirus, hepatitis B and hepatitis C in-
fection, they are included in the relevant viral infection
group. Over 2 erythrocytes in the urine were accepted as
hematuria and 1 (+) above as proteinuria.

However, although not all tests have been per-
formed for each patient due to personal conditions,
the general approach was monitoring patients by per-
forming a clinical examination, esophagogastroduode-
noscopy, abdominal ultrasonography and fecal occult
blood test at least once a year. For female patients, we
recommended Papanicolaou smear test, mammogra-
phy and breast ultrasonography yearly and tumor mark-
ers and computed tomography (CT) yearly for patients
over 50-years-old. All patients with chronic hepatitis B
or C received antiviral therapy and achieved sustained
acceptable viral response before renal transplantation.
AFP and liver sonography are checked every 3 months
for this group. In the follow-up period, observation of
microscopic or gross hematuria is verified with cystos-
copy. Testing for serum PSA levelfor male KTRs are ar-
ranged. Patients with pretransplant native kidney cysts
were checked by annual ultrasonography after renal
transplantation.

Continuous variables are expressed as medians and
interquartile ranges (IQRs). Categorical variables are
summarized as frequency and percentage.

Results. During the follow-up period, 22 cancer
cases have been developed (Table 1).

As presented in Table 1, the median age of patients
was 60 years (IQR 45-64.3) and patients were mostly
male (77.3%). The median follow-up period was 111.5
months (IQR76.3—128.3). The median duration of di-
alysis was 54 months (IQR 11.5-78). The etiology of
primary kidney disease in most KTRs was unknown. A
total of 15 KTRs (68.2%) underwent renal replacement
therapy from living donors. Panel reactive antibody
(PRA was over 30% in 4 patients before transplantation.
Cyclophosphamide was administered to a single patient
prior to the transplant. One patient had been operated
on with the diagnosis of renal cell carcinoma (RCC) 5
years before the transplant. The percentage of patients
with mismatch 3 and above 3 was 86.3%. Only 4 pa-
tients had a history of viral infection. The acute rejec-
tion period was present in 18.2 %. While the majority of
patients received ATG (86.4 %) as induction therapy,
maintenance therapy was mostly TAC + MMF + DC
regimen (86.4 %). The median serum creatinine of pa-
tients was 1.44 (IQR 1.1-2.3) and median eGFR was
48.5 (IQR 31.5-69.3). The percentage of co-morbid

diseases in patients was 13.6 % for diabetes, 77.3 % for
hypertension and 22.7% for coronary heart disease, re-
spectively. In the follow-up, 59.1 % of the patients had
proteinuria and non of them had hematuria.

The median time from transplantation to the initial
malignancy was 17.5 months (IQR 5-61.3).

RCC was detected in native kidneys in 4 patients.
Basal cell carcinoma (BCC) was detected in 2 patients
and squamous cell carcinoma (SCC) was detected in 1
patient, while both BCC and SCC were detected in 2
patients at consecutive times. Two patients diagnosed
with lymphoma did not have a history of viral infec-
tion. Laryngeal cancer was detected in one patient and
medulloblastoma in another patient. Both patients with
prostate cancer were over 75 years old. One patient had
endometrial cancer, 2 had thyroid papillary cancer,
2 had gastric cancer and 2 had lung cancer. A total of
four patients died after the diagnosis of cancer. Among
these patients, the patient diagnosed with BCC died of
pancreatitis 30 months later. Another patient commit-
ted suicide about a month after being diagnosed with
lymphoma. Another patient who had nephrectomy with
the diagnosis of RCC 5 years ago and received oncol-
ogy approval before transplantation died 10 months
after transplantation, probably due to lung metastasis
of RCC. The last patient diagnosed with gastric cancer
eight years after kidney transplantation, died of mul-
tiple organ failure due to diffuse metastasis 3 months
after diagnosis.

Discussion. Malignancies are the second most
common cause of mortality and morbidity in recipients
after kidney transplantation. Also, kidney transplant re-
cipients are twice as likely to develop cancer and die as
the general population. Therefore, both donors and re-
cipients should be screened for possible malignancy dur-
ing the transplant preparation process. Potential recipi-
ents with previous cancer history should wait 2-5 years
before transplantation, depending on the type and course
of cancer [4]. Despite the remarkable burden of cancer,
donors or recipients do not have a detailed screening and
guide for cancer. Unfortunately, treatment protocols
applied to the general population are valid for cancers
detected after transplantation. When modifying the im-
munosuppressive regimen in PTM, the risk of allograft
rejection or deterioration should also be taken into ac-
count and the treatment should be arranged to maintain
the balance of both conditions [28].

Interestingly, a large cohort study showed that a
history of previous malignancy does not have an addi-
tive effect on cancer-specific and all-cause mortality
in KTRs who develop cancer [29]. A recent study re-
ported that RCC is associated with a variety of etiolo-
gies, including demographic features, dialysis duration,
medical indications for transplantation and kidney
failure function [30]. Studies have determined that age
and gender are risk factors for cancer in transplant re-
cipients. Among recipients at the transplant age 55, the
S-year absolute cancer risk is at least three times higher
than the group <35 years of age [31].
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However, there is a higher relative risk of cancer
in younger transplant recipients due to low cancer inci-
dence at a young age in the general population. There-
fore, compared to the general population, the relative
risk of cancer in young transplant recipients under 30
years of age was 10 times higher, whereas in recipients
over 55 years of age this risk was only two to three times
higher [25, 31, 32]. In addition, male transplant re-
cipients have a 20-30% higher cancer risk than women
overall [24, 33]. Similarly, in our study, the median
age of the patient was 60 years and patients were mostly
male (77.3%).

There is a dose-dependent relationship between
CNIs and secondary malignancies. Limited evidence
from animal experiments suggests that CYC can pro-
mote cancer progression through the production of
transforming growth factor-beta (TGF-beta). In vitro,
CYC induces invasive behavior of non-transformed
cells with dramatic morphological changes; Addition-
ally, administration of CYC supports tumor growth in
immunodeficient animals [34, 35]. Data from one se-
ries suggest that the use of TAC increases the risk of ma-
lignancy following kidney transplantation [36]. TAC,
like CYC appears to increase TGF-beta levels, which
is clearly associated with tumor growth [37]. In addi-
tion, in prospective comparisons of CYC and TAC in
kidney or liver transplantation, there was no difference
between the two districts in cancer development after 3
or 5 years of follow-up. A direct cause-and-effect rela-
tionship between CNIs and cancer development is still a
matter of debate [38, 39]. Also, the use of azathioprine
has been associated with the development of neoplastic
post-transplantation, particularly with an increased risk
of cutaneous cancers [22]. Compared with other im-
munosuppressive medications, sirolimus has direct an-
titumor effects and reduces the risk of malignancy [40,
41, 42, 43, 44]. Several retrospective studies and case
reports have described a variety of clinical outcomes
following the transformation of mTOR inhibitor-based
immunosuppression following a cancer diagnosis [45,
46]. In a study involving 15 kidney recipients, it was ob-
served that the lesions regressed by replacing CYC with
sirolimus after cancer diagnosis [47].

In another cohort study of 20 KTRs with post-
transplant cancer, CNIs, azathioprine, or MMF were
discontinued after sirolimus initiation and after a mean
follow-up of 14 months, complete regression was ob-
served in 4 patients with Kaposi’s sarcoma and 2 pa-
tients with PTLD. On the other hand, it was found
that the disease progressed in patients with advanced
or extensive cancer. Allograft function was preserved
in all patients except one with T-cell lymphoma [45].
The best data were derived from a systematic review
and meta-analysis of randomized trials comparing im-
munosuppressive regimens with and without sirolimus
in kidney and kidney-pancreas transplant recipients.
Compared to controls, sirolimus provided a 40 percent
reduction in overall risk and a 56 percent reduction in
non-melanoma skin cancer risk. In contrast, analysis

of de novo sirolimus trials revealed no difference in
malignancy risk between sirolimus and controls; how-
ever, sirolimus was associated with an increased risk of
cardiovascular and infection-related mortality in this
meta-analysis [48]. MMF impairs lymphocyte func-
tion by blocking purine biosynthesis through inhibi-
tion of inosine monophosphate dehydrogenase. Thus,
by inhibiting this enzyme, which increases dramatically
in some malignancies, it may create some antiprolif-
erative effect and may actually be associated with a de-
creased risk [22, 49-51]. In two large registry studies
[Organ Procurement and Transplantation Network/
United Network for Organ Sharing (OPTN/UNOS)
and Collaborative Transplant Study CTS], differences
in cancer rates could not be demonstrated in mycophe-
nolate-containing regimens when compared with my-
cophenolate-free regimens. In the MMF group, there
was a trend toward a lower risk of malignancy in both
registries [50]. However, complete cessation of CNIs
therapy in patients who develop post-transplant can-
cer may affect both patient and graft survival. There are
also studies showing that it will have a harmful effect.
A multicenter, retrospective cohort study of 104 KTRs
with PTLD demonstrated that discontinuation of CNI
therapy was the most important risk factor for graft loss
and patient death [52, 53]. Antibody therapy against T
lymphocytes (such as OKT3 or antilymphocyte serum)
predisposes to PTLD, particularly caused by EBV [30].
While the majority of patients received ATG (86,4 %)
as induction therapy, our recipients’ maintenance ther-
apy was mostly TAC + MMF + DC regimen (86.4 %).
Once PTM was detected, CNI treatment was converted
to mTOR therapy in all of them.

Recipients with at least two donor-recipient HLA-
DR mismatches have 24% higher rates of an increased
risk of large B cell lymphoma (DLBCL) than those with
nonHLA-DR mismatches. Certain recipient HLA al-
leles have been associated with altered post-transplant
cancer risk [54]. The percentage of patients with mis-
match 3 and above 3 was 86,3% and the acute rejection
period was present in 18.2 % in our study.

Also, the long period of time the recipient spends
on dialysis has been reported to increase the risk of pos-
sible cancer after transplantation [4, 31, 55]. In our
study, the median duration of dialysis was 54 months.

It has been reported that cancer development is
50% higher in recipients transplanted from cadavers
compared to recipients transplanted from living do-
nors, especially kidney, urinary tract and gynecological
cancers [56]. In our study, mostly cancer was observed
in recipients transplanted from a living donor (68.2%).
The reason for this may be more frequent kidney trans-
plants from living donors in Turkey.

Cancer prevalence increases over time after kidney
transplantation and compared to the same age and gen-
der, the cancer frequency in this group is at least twice
as high.-Unfortunately, as there are no comprehensive
guidelines for this particular patient group, treatment
and follow-up guidelines are followed according to the
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general population. Because cancer is a cause of sub-
stantial morbidity and mortality in kidney transplant re-
cipients, the guidelines should be personalized for each
patient in this population. Evaluation and management
of cancer that develops after kidney transplantation is
a complicated process that requires attention and care.
The most important detail is that the dose of main-
tenance treatment is arranged in a way that prevents
rejection and does not aggravate cancer. In addition,
interactions of chemotherapeutics with immunosup-
pressive therapy, possible side effects, the physical and
psychosocial adaptation of the recipient to the process
should also be taken into account. The most important
thing is the patient’s survival during this period. The
healthy functioning of the graft should be of secondary
importance.

Conclusions. Studies on recipients who develop
cancer after kidney transplantation shed light on pa-
tients within this group who deserve more careful
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