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Introduction
Kidney transplantation is the treatment of choice 

in eligible patients with end-stage chronic kidney dis-
ease1. The worldwide prevalence of chronic kidney dis-
ease is estimated at 13.4%, with 4,902 to 7,083 million 
patients requiring renal replacement therapy2. Prostate 
cancer (PC), with approximately 1,4 million cases in 
2020, was the second most common cancer in men3. 

Immunosuppressive therapy increases the incidence of 
malignancies in renal transplant recipients. However, 
if we look at PC particularly, there is no clear clini-
cal evidence that these drugs increase or decrease PC 
risk, although several studies have reported a slight 
rise in the incidence of PC in this population4. Malig-
nancies, as a result of the increasing age of recipients 
and overall better graft survival, are currently one of 
the leading causes of death in renal transplant recip-
ients5. Treatment of localized PC in renal transplant 
recipients, regardless of the patient risk group, is an 
imperative due to immunosuppressive therapy and 
also a challenge due to the pelvic placement of renal 
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SUMMARY – Kidney transplantation is the treatment of choice in eligible patients with end-stage 
kidney disease. Prostate cancer (PC) is the second most common cancer in men worldwide. The preva-
lence of chronic kidney disease worldwide is 13.4%. The management of localized PC in these patients 
is challenging due to immunosuppressive therapy and pelvic graft localization. High graft and recipient 
survival rates have resulted in higher numbers of these patients in our everyday practice. A retrospective 
analysis of male patients who had undergone kidney transplantation at our center between 2002 and 
2022 and were diagnosed and treated for PC was performed. We analyzed the incidence, treatment 
methods, and follow-up of PC patients in this population. A total of 1079 male patients were trans-
planted. PC was diagnosed in 12 patients (8 after and 4 before transplantation). The incidence of PC 
was 1.11%. Radical prostatectomy was performed in 11 patients, and one patient was treated with radical 
radiotherapy. Eleven patients had stable graft function; 1 graftectomy was performed, unrelated to PC. 
Three patients were indicated for salvage radiotherapy, one is in process for prostate-specific membrane 
antigen positron emission tomography (PSMA PET CT), and 7 patients are in follow-up and without 
recurrence. Radical prostatectomy is a safe treatment method for localized PC in kidney transplant re-
cipients, which does not impair graft function and survival.
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graft. Increasing age of recipients, rise in the number 
of transplantations performed, better overall patient 
and graft survival, combined with modern, effective 
immunosuppressive therapy lead to longer life expec-
tancy, which consequentially leads to a rise in the in-
cidence of PC in this population. All of these factors 
might contribute to a higher incidence of these pa-
tients in our everyday practice; thus, urologists dealing 
with uro-oncology and transplant medicine have to be 
familiar with this clinical situation. 

The aim of this study was to analyze the incidence, 
treatment methods, and follow-up of PC in renal 
transplant recipients in our center.

Patients and Methods
A retrospective study included male patients who 

had been treated with kidney transplantation and 
diagnosed and treated for PC at the Department of 
Urology, Zagreb University Hospital Center during 
the 2002-2022 period. We analyzed patient medical 
records, treatment methods, follow-up of PC patients, 
and the incidence of PC in this population. A descrip-
tive statistical analysis of acquired data was performed. 
The study was conducted in accordance with valid eth-
ical principles.

Results
From January 2002 until January 2022, 1079 male 

patients had kidney transplantation and 12 had pros-
tate cancer. Four of them had cancer before and the 
remaining eight after kidney transplantation. The 
median age at the time of transplantation was 59.5 
(40-73) years. Immunosuppressive therapy included 
calcineurin inhibitors (cyclosporine or tacrolimus), 
antimetabolites (mycophenolic acid, azathioprine) 
and corticosteroids; basiliximab was used in induction 
when indicated.

Median age at the time of diagnosis of PC was 60 
(55-75) years, with an initial median prostate-specific 
antigen (PSA) level of 6.51 (1.19-12.88) ng/mL. Bi-
opsy Gleason score (GS) was predominantly 3+3=6 (8 
patients), three patients had a GS 3+4=7, and one had a 
GS 4+3=7. Patients were then divided into risk groups 
according to the European Association of Urologists 
guidelines on PC: 10 patients were in the low risk 
group, and two were in the intermediate-risk group. 

Radical prostatectomy (RP) was performed in 11 
cases, and one patient received radical radiotherapy. 

Lymph node dissection was not performed to avoid 
graft loss and to preserve iliac vessels for potential fu-
ture transplantations. Histopathologic results were as 
follows: 4 patients had GS 6(3+3), 4 had GS 7 (3+4), 1 
had GS 7 (4+3),1 had GS 8(4+4) and 1 had GS9(4+5), 
while GS upstaging was found in 54.5% of the pa-
tients. The pT staging was as follows: pT1a (1 patient); 
pT2a (3 patients); pT2c (6 patients); and pT3a (1 pa-
tient). Three patients developed biochemical relapse 
and had salvage radiotherapy, one of these patients is 
planned for prostate-specific membrane antigen posi-
tron emission tomography (PSMA PET CT) to eval-
uate the possible further disease progression. 

The median follow-up time of the patients was 56 
(1-107) months. Eleven patients had a stable graft 
function, while one patient underwent graftectomy 
due to acute rejection, not related to PC treatment. 
The last median creatinine level was 140 (74-330) 
µmol/L, and the last recorded median PSA level was 
0.03 (0.00-2.18) ng/mL. 

Discussion
The incidence of PC in patients undergoing kidney 

transplantation at our center was 1.11%, which is con-
sistent with other studies with the reported incidence 
ranging from 0.3% to 1.5%6-9. The reason for such a 
low incidence in our and other similar centers could be 
careful screening of these patients before kidney trans-
plantation, which included PSA and digital rectal ex-
amination, but also their regular performance during 
follow-up after transplantation10,11. 

The preferred therapy for PC in our series was RP. 
This is consistent with the findings of a systematic re-
view by Hevia et al. They found that 82% of patients 
that were treated with RP had oncologic outcomes 
that were comparable to non-transplanted population4. 
However, the presence of a functioning graft in the iliac 
fossa must be taken into consideration when planning 
treatment of localized PC. Surgical complications such 
as graft damage, ureteral damage or vascular injury can 
lead to graft loss, limb loss, and in some cases, to death 
of a patient. Lymph node dissection increases the risk 
of complications including vascular injury, but may also 
make subsequent kidney transplantation into the iliac 
fossa difficult or impossible. Thus, lymph node dissec-
tion should only be performed if indicated according 
to the current nomograms and guidelines3,12. Modifica-
tions have also been suggested in these patients, such 
as placing a retractor above the rectus muscle to avoid 



unnecessary pressure on the graft and more cranial mo-
bilization of the urinary bladder to avoid injury to the 
transplanted ureter13. 

Another treatment option of PC is radiotherapy. 
One should consider that the kidney is highly radio-
sensitive13. Radiotherapy can lead to radiation nephri-
tis, ureteral anastomotic strictures, and, in combination 
with immunosuppressive therapy, to avascular necrosis 
of the femoral head14,15.

A systematic review by Stöckle et al. showed that 
surgery should be preferred to radiotherapy for two 
reasons, i.e., to avoid radiotherapy changes in the op-
erative field for future transplantation; and compared 
to post-radiation, post-surgical PSA is a more reliable 
follow-up parameter16.

The use of long-term immunosuppressive therapy, 
among other factors, in solid organ transplant recip-
ients increases the risk of malignancy 4 to 5 times17. 
Recent studies demonstrated that immunosuppression 
did not affect the clinical course of PC18,19. However, 
these were retrospective studies and their design could 
not avoid biases; therefore, until adequate level of evi-
dence is available, we must approach each patient indi-
vidually to assess their risk and best treatment options.

Conclusion
Radical prostatectomy is a safe method for the 

treatment of localized PC in kidney transplant recip-
ients that does not impair graft function and survival 
when performed in experienced centers with experts 
in kidney transplantation and surgical oncology. It 
allows better postoperative monitoring of the disease 
by regular PSA determination than is the case after 
radical radiotherapy. RP without lymphadenectomy in 
patients with low-risk PC preserves the contralateral 
iliac fossa for the potential subsequent kidney trans-
plantation.
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Sažetak

LIJEČENJE KARCINOMA PROSTATE U BOLESNIKA S TRANSPLANTIRANIM BUBREGOM

Z. Zimak, I. Mokos,  H. Saić, D. Hauptman, M. Padovan, T. Hudolin, E. Goluža, N. Bašić Jukić i Ž. Kaštelan   

Transplantacija bubrega je metoda izbora za liječenja bolesnika u završnom stadiju kronične bubrežne bolesti. Učestalost 
kronične bubrežne bolesti u svijetu iznosi 13,4%. Karcinom prostate je drugi najčešći karcinom u muškaraca u svijetu. Li-
ječenje lokaliziranog karcinoma prostate je izazovno zbog imunosupresivne terapije i lokalizacije grafta u zdjelici. Visoke 
stope preživljenja grafta i primatelja rezultirale su sve većom učestalošću karcinoma prostate u ovih bolesnika. Učinjena je 
retrospektivna analiza muških bolesnika u kojih je učinjena transplantacija bubrega u našem centru između 2002. i 2022. 
godine, a kojima je dijagnosticiran i liječen karcinom prostate. Analizirali smo incidenciju, metode liječenja i praćenje bole-
snika s karcinomom prostate u ovoj populaciji. Ukupno je transplantirano 1079 muških bolesnika. Karcinom prostate dijag-
nosticiran je u 12 bolesnika (8 nakon i 4 prije transplantacije). Incidencija karcinoma prostate iznosila je 1,11%. Radikalna 
prostatektomija učinjena je u 11 bolesnika, a jedan bolesnik je liječen radikalnom radioterapijom. Stabilna funkcija presatka 
prati se u 11 bolesnika, a u jednog bolesnika je učinjena graftektomija, nevezano za karcinom prostate. U tri bolesnika indi-
cirana je spasonosna radioterapija, u jednog je u tijeku prostate-specific membrane antigen positron emission tomography (PSMA 
PET CT), dok je 7 bolesnika u praćenju bez recidiva. Radikalna prostatektomija je sigurna metoda liječenja lokaliziranog 
karcinoma prostate u bolesnika s transplantacijom bubrega koja ne narušava funkciju i preživljenje grafta.

Ključne riječi: Karcinom prostate; Transplantacija bubrega; Radikalna prostatektomija


