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Aims. To provide the first single-center study of a Czech renal transplant program that compares skin cancer risk 
estimates to the general population. 

Methods. We studied a total of 603 patients undergoing renal transplantation at the University Hospital Olomouc 
Transplant Center between January 1984 and December 2009. The mean time of follow-up was 5.5 years. Three patients 
were excluded for skin cancer diagnosis before transplant. The cohort was linked with the National Cancer Registry 
of the Czech Republic. For non-melanoma skin cancer (NMSC), the observed number of cancers were compared to 
the expected numbers of NMSC based on national cancer incidence rates stratified by age. The standartized incidence 
ratio (SIR) was calculated as observed-to-expected ratios.

Results. We found a total of 127 cases of skin cancers in 55 patients. 52/55 (94.5%) were patients with non-melano-
ma skin cancers, 2/55 (3.6%) patients had malignant melanoma, and we uncovered one case of merkel cell carcinoma 
of the skin (1.8%). There were no cases of Kaposi‘s sarcoma, cutaneous lymphoma or malignant fibrous histiocytoma. 
For NMSC, the overall SIR was 7.39 (95% confidence interval 5.52–9.70). Thus, skin cancer was the most common 
malignant condition, representing 64.1% of all malignant tumours detected in study population.

Conclusion. We confirmed that skin cancer is a major complication in renal transplant recipients. Therefore it is 
important to increase the intensity of surveillence for these lesions in transplant patients.

INTRODUCTION

Renal transplantation is currently considered the 
therapeutic method of choice for end-stage renal failure 
in a selected group of patients. Adequate graft function 
however, requires lifelong immunosuppressive treatment 
and the resultant modification to the immune system is 
associated with increased risk of various cancers, particu-
larly those involving viruses. Skin cancers are the most 
common malignant conditions in transplant recipients 
and account for the substantial morbidity and mortality 
in such patients. Walder et al. 1, in 1971, were the first to 
identify this increased risk and publish their observations 
on a group of Australian renal-transplant recipients.

However, the available data pertaining to skin cancer 
risks in renal transplant recipients are inconsistent and 
much of it is derived from international studies and the 
number of studies with a defined control population is 
small.

PATIENTS AND METHODS

We performed a retrospective review of data col-
lected contemporaneously on all patients undergoing re-
nal transplantation at the University Hospital Olomouc 
Transplant Center between January 1984 and December 

2009 who received a transplant follow-up at the study 
center. Patients having the skin cancer diagnosed before 
transplant were excluded from the study.

Immunosuppression
Given the long period of the study, the immunsuppres-

sive regiments employed varied appreciably. In the period 
1984–1998 triple therapy with cyclosporine, azathioprine, 
and prednisone was most commonly used. Since 1999, 
mycophenolat mofetil replaced azathioprine as the third 
agent. Tacrolimus was introduced in our centre in 1999, 
and has been occasionally used in place of cyclosporine. 
Antibody agents have been used as induction therapy in 
patients deemed to be at high immunologic risk, and for 
delayed graft function. Rejection episodes were initially 
treated with pulse methylprednisolone. Steroid-resistant, 
or severe rejection, episodes were treated with the mono-
clonal antibody OKT3 or polyclonal antithymocyte globu-
lin (ATG). Monoclonal antibodies directed against the 
interleukin 2 receptor have also been used in some cases.

Data collection and analysis
Information for the study population was prima-

rily obtained from a database maintained at the study 
center on all transplant patients. The date of diagnosis 
and type of cancer were recorded for patients diagnosed 
with cancer. The figures were compared with the data 
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registered in the National Cancer Registry of the Czech 
Republic (NOR CR). This was done on the basis of 
a Data Transmission Contract between the University 
Hospital Olomouc and Institute of Health Information 
and Statistics of the Czech Republic (UZIS CR). In the 
case of missing data on the incidence of cancer in patients 
followed in the transplant registry data amendments were 
performed. General population data on the incidence of 
malignancy were obtained from the National Cancer 
Registry of the Czech Republic.

To estimate risk compared with the general popula-
tion, standardized incidence ratios (SIR) were calculated 
for non-melanoma skin cancers (C44) based on observed 
compared with expected numbers generated by multiply-
ing the person-years at risk by the appropriate sex-, age-, 
and calendar year-specific incidence rates obtained from 
publicly Available National Cancer Registry data (1980–
2007). Calendar times were categorized in 10 year periods 
(80s, 90s, 00s). The 95% confidence intervals were com-
puted using assumption of Poisson-distributed observed 
number of cases. Data preparations and analyses were 
performed using STATA statistical software, version 10.1.

RESULTS

For the time-period considered, a total of 603 renal 
transplant recipients received a transplant follow-up at the 
University Hospital Olomouc Transplant Center. There 
were 368 (61%) male and 235 (39%) female recipients 
with a mean follow-up duration of 66 months (range, 
0–141 months). The mean age at time of transplantation 
was 47.7±12.8 years. Overall, there were 101 patients with 
a diagnosis of malignancy detected.

Non-melanoma skin cancer
Six hundred subjects without a pretransplant history 

of skin cancer were enrolled in the study. The cohort 
produced a total of 4795.951 person-years at risk follow-
up. In 52 patients (34 males, 18 females) a total of 124 
non-melanoma skin tumours were identified, of which 
76 (61.2%) were  b asal cell carcinomas (BCC) and 48 
(38.7%) squamous cell carcinomas (SCC). The mean time 
between transplant and diagnosis was 62.4±38.4 months. 
Pacients with NMSC appeared to be older at the time of 
transplant, with a mean age  o f 54.7±7.8 years. The mean 
age at time of diagnosis of NMSC was 60.7 ± 10,0 years.

The majority of patients with NMSC received 
cyclosporine-based immunosuppressive therapy com-
bined with azathioprine and prednisolone (n=36). 
Mycophenolate mofetil was used with calcineurine in-
hibitors and prednisolone in 13 cases, and 3 patients had 
tacrolimus- based initial immunosuppression. Seven cases 
received antibody induction.

Using a P value < 0.05 as a cut-off, the SIR for all 
NMSC cancers was significant at 7.39 (CI 5.52–9.70) 
suggesting that overall risk for developing basal cell car-
cinoma or squamous cell in the renal transplant popula-
tion is much higher than in the general Czech Caucasian 
population.

Melanoma
In our study, we revealed 2 patients with malignant 

melanoma (MM), which occurred 42 and 74 months af-
ter renal transplantation at patient ages 35 and 70 years, 
respectively. Both patients had triple therapy with cy-
closporine, azathioprine, and prednisone. One of them 
received antithymocyte globulin (ATG) therapy.

The data correspond to a relative risk for developing 
this type of tumour of 2.52 (95% CI 3.83–69.87) in com-
parison to the general population.

Merkel cell carcinoma
We experienced one patient with merkel cell tumour 

(MCC). He underwent renal transplant at the age of 55. 
The tumour appeared 46 months later. In his 59th year, 
a reddish–brown nodule sized 20x30 mm occurred on his 
right buttock. Although he received optimal therapy (radi-
cal excision, modification of immunosuppressive regiment 
– rapamycin instead of cyclosporine-based inicial therapy, 
and chemotherapy), he died due to tumour generalization 
7 months after the diagnosis.

Other skin tumours 
We have not seen any case of Kaposi’s sarcoma, cu-

taneous lymphoma or malignant fibrous histiocytoma in 
a renal transplant recipient in our study cohort.

DISCUSSION

The literature suggests that the posttransplantation 
skin cancer incidence varies geographically, occurring 
with increased frequency in geographical latitudes asso-
ciated with high ambient sun exposure2–10. The highest 
figures have been observed in the transplant population 
studies in Australia and New Zealand3,4. 

Also studies analysing data of transplant recipients 
from Nordic countries showed considerably increased SIR 
for skin cancers. Kyllönen et al.5 presented SIR 39.22, 
95% CI 29.29–51.43 for skin cancer in a Finnish trans-
plant population, Adami et al. showed marked excesses 
of nonmelanoma skin cancer transplant recipients in 
Sweden (SIR 56.2; 95% CI 49.8–63.2) (ref.6). A similar-
ly high incidence was demonstrated in Hartevelt’s et al.7 
study from The Netherlands.

Some extremely low skin cancer incidence in patients 
after transplantation have been referred by Japanese and 
Korean authors8,9. This may be due to the low freqency 
of NMSC in the local general population10.

However, meta-analysis on this issue performed by 
Grulich et al. showed SIR 28.6, 95% CI 9.39–87.2 for 
NMSC11.

Consistent with the findings of most studies examin-
ing post-transplant malignancy, we found an increase in 
the risk for skin cancer, particularly non-melanoma skin 
cancer, in renal transplant recipients in comparison to 
the general population (SIR 7.39, 95% CI 5.52–9.70 for 
NMSC).

In our study, the ratio of BCC/SCC was almost 3/2, 
thus resembling the situation in the general population 
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where BCC highly outnumbers SCC in a ratio of BCC/ 
SCC of 4/1. According to most publications, in the trans-
plant population, the risk increases linearly for basal-cell 
carcinomas and exponentially for squamous-cell carci-
nomas, resulting in SCC as the the most common skin 
cancer type in renal transplant recipients12,13. However, 
in a Hispanic renal-transplant population followed up for 
the first 3 years after transplantation, BCC was diagnosed 
more often than SCC14. The reversal of SCC/BCC ratio is 
also less pronounced in Australia (1.5/1) (ref.3) and New 
Zealand (1.2/1) (ref.15).

It has been suggested that certain immunosuppressive 
medications, including cyclosporine and azathioprine, 
may have both mutagenic and immunosuppressive effects. 
Cyclosporine, through induction of transforming growth 
factor β, has been shown to induce the progression of 
murine skin cancers, and azathioprine may function as 
both a photosensitizer and a mutagen16–18. In our study 
cyclosporine and azathioprine were the most common 
immunosuppressants given to patients who developed 
skin cancers.

However, there is controversy over whether certain im-
munosuppressive medications are associated with a great-
er risk of skin cancer or whether it is the cumulative level 
of immunosuppression alone that determines the risk19.

Rapamycin is a newer immunosuppressive medication 
that may have antiproliferative effects20.

Increasing age at transplantation has been identified 
as significant risk factor for subsequent skin cancer devel-
opment in a number of studies4,19.

In accordance with this, in our study the mean age at 
time of transplantation was 47.7±12.8 years in all trans-
plant recipients while patients who developed skin cancer 
were older at the time of transplant with a mean age of 
55.6±10.2. 

We noted several cases of rarer occuring skin cancers, 
two case of maligant melanoma and one case of merkel 
cell carcinoma. We are aware that even with the long time 
span, the total number of cases is small which limits the 
statistical power. In the literature, the risk for MM oc-
curence has been reported to be increased by a factor 
of 1.6 to 3.4 in Europe21,22 and by a factor of 2 to 4 in 
Australia, compared with the risk in the general popula-
tion23. The reported mean interval between transplanta-
tion and the diagnosis of melanoma is five years24.

Merkel cell carcinoma (MCC), also known as cutane-
ous neuroendocrine carcinoma, is an uncommon tumour 
with an incidence of 0.4 per 100 000 in the nonimmuno-
suppressed population. Fifty-five cases of MCC were re-
ported in transplant recipients by Euvrard (2002) (ref.23). 
A more recent Finnish study reported 3 cases among 
4200 individuals who had undergone renal transplanta-
tion from 1967 to 2005 (ref.25).

We have not seen any case of Kaposi’s sarcoma in our 
series. However, the incidence of KS is reported as 400 to 
500 times greater in transplant recipients than controls of 
the same ethnic origin26.

CONCLUSION

To our knowledge ours is the only Czech-based renal 
transplant program that has provided skin cancer risk 
estimates. Despite its limitations, due for the most part 
to its local nature, we believe that the findings are repre-
sentative of the Czech renal transplant population, and 
highlight the need for increased vigilance for skin tumours 
in patients receiving renal transplantation.

It is important to advise patients before transplan-
tation in regard to skin complications, provide regular 
dermatological follow-up, and tailor immunosuppressive 
regimens to minimum the doses to be compatible with 
good graft function.
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