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Abstract

Introduction Kaposi’s sarcoma (KS) is one of the

most common tumors to occur in kidney recipients,

especially in the Middle East countries. Limited data

with adequate sample size exist about the develop-

ment of KS in living kidney recipients.

Methods Therefore, we made a plan for a multi-

center study, accounting for up to 36% (n = 7,939)

of all kidney transplantation in Iran, to determine the

incidence of KS after kidney transplantation between

1984 and 2007.

Results Fifty-five (0.69%) recipients who developed

KS after kidney transplantation were retrospectively

evaluated with a median follow-up of 24 (1–180)

months. KS occurred more often in older age

when compared to patients without KS (49 ± 12 vs.

38 ± 15 years, P = 0.000). KS was frequently found

during the first 2 years after transplantation (72.7%).

Skin involvement was universal. Furthermore, overall

mortality rate was 18%, and it was higher in patients

with visceral involvement compared to those with

mucocutaneous lesions (P = 0.01). However, KS had

no adverse affect on patient and graft survival rates

compared to those without KS. Forty-four patients

with limited mucocutaneous disease and four with

visceral disease responded to withdrawal or reduction

of immunosuppression with or without other treat-

ment modalities. Renal function was preserved when
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immunosuppression was reduced instead of with-

drawn in patients with and without visceral

involvement (P = 0.001 and 0.008, respectively).

Conclusion The high incidence of KS in this large

population studied, as compared to that reported in

other transplant patient groups, suggests that genetic

predisposition may play a pathogenetic role.

Keywords Kaposi’s sarcoma � Kidney

transplantation � Tumor � Iran

Introduction

Skin cancers are the most common malignancies

among kidney transplant patients who receive immu-

nosuppressive agents. Kaposi’s sarcoma (KS) is one

of the most common tumors to occur in kidney

recipients, especially in the countries of the Middle

East. Its prevalence in comparison with other cancers

is also relatively higher in Iran ([35%) [1]. A

literature review showed that the most common post-

transplantation malignancy is of skin origin, predom-

inating with squamous cell carcinoma (SCC) [2, 3].

Penn reported higher incidence of KS in certain racial

groups, such as Arabs, Italians, Jews, Greeks, and

blacks [4]. The prevalence of KS following kidney

transplantation varies significantly in different geo-

graphic areas [5], supporting the theory of ethnic or

environmental factors in its pathogenesis.

Although Iran has the largest reported experience

of kidney transplantation among the Middle East

countries [6], there are limited data available on

cancers in living kidney recipients. There have also

been no reports on the incidence of malignancy from

the transplant registry in Iran. It is difficult to

accurately determine the incidence of most tumors

and to compare their rates of occurrence with those in

the general population using data from single-center

studies [7–10]. Although information on cancers after

renal transplants remains limited, some studies have

suggested a pattern of tumor development different

from that in Western countries; Kaposi’s sarcoma is

the most common malignancy following kidney

transplantation in Iran [7, 9]. Thus, we made a plan

for a larger and multicenter study with adequate

sample size to determine the incidence of KS

development in Iranian renal transplant recipients.

In the current study, we collected data from eight

kidney transplant centers, accounting for up to 36%

of all kidney transplantation in Iran between 1984

and 2007, to detect the incidence and to determine the

impact of demographic factors, immunosuppression,

treatment options, and outcome of KS after kidney

transplantation.

Materials and methods

We conducted a retrospective analysis to identify all

cases of Kaposi’s sarcoma complicating kidney

transplantation at eight centers. A total of 7,939

patients (36.8% female and 63.2% male) who

received a kidney between October 1984 and Febru-

ray 2007 was surveyed for the development of KS.

Because virtually all the patients who received a

kidney allograft at our centers were observed as

outpatients within 12 months of transplantation and

at least every 2–3 months thereafter, we believe that

the observed incidence of Kaposi’s sarcoma was not

underestimated. The median follow-up period since

KS diagnosis was 24 (1–180) months. Figure 1

shows the year of onset of disease.

The time between kidney transplantation and KS

onset was defined as the period between the graft and

the first signs of Kaposi’s sarcoma. All KS specimens

were confirmed by histologic examination. Formalin-
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fixed and paraffin-embedded tissue sections were

processed and stained with hematoxylin and eosin (H

& E), periodic acid Schiff, and trichrome by routine

clinical methods.

The variables studied were patient age, gender,

donor source, immunosuppressive regimen before

and after diagnosis of KS, post-transplant latency

period, simultaneous neoplastic or infectious prob-

lems, cytomegalovirus (CMV) serology, treatment

received, progression of KS in individual patients,

serum creatinine level at the time of diagnosis and

follow-up visits, rejection episodes, the clinical

presentation of KS, follow-up, and outcome.

All KS cases were seropositive for CMV.

Pretransplantation CMV serologic status was docu-

mented in their donors (100%), of whom 8% were

seronegative and 92% were seropositive at transplan-

tation. Pretransplantation hepatitis C serologic status

was documented in all patients. All the tested patients

were seronegative at transplantation. None of the

patients was HIV-positive.

At KS diagnosis, immunosuppressive regimens

consisted of various combinations of azathioprine,

prednisone, cyclosporine, mycophenolate mofetil

(MMF), and anti-thymocyte/lymphocyte globulin

(ATG/ALG). Before 2000, patients received dual

maintenance immunosuppression with prednisone

and azathioprine or triple therapy with cyclosporine,

prednisone, and azathioprine. After 2000, the major-

ity of patients received cyclosporine, prednisone,

and MMF as well. Rejection episodes not respond-

ing to steroid pulse therapy were treated with ATG/

ALG in the majority. ATG/ALG was used for

induction in highly sensitized patients, those receiv-

ing kidneys from deceased donors, patients with

poorly matching living donors, and patients with the

second or more transplants. None of the patients

received OKT3. Of the 55 recipients who developed

KS, 9 received ATG/ALG. All patients who had

taken ATG/ALG received prophylactic antiviral

therapy, ganciclovir, for a minimum of 1 month

after transplantation.

A rather uniform approach to the management of

tumor was used. On diagnosis of the KS, the first step

in the majority of patients was promptly to reduce or

withdraw cyclosporine and to reduce azathioprine/

MMF. In the case of progression of the lesions,

azathioprine/MMF was also stopped. Changing cyclo-

sporine to sirolimus in association with the reduction

or withdrawal of other immunosuppressives was

successfully done in three recipients. Besides surgical

excisions of the lesions, chemotherapy and/or radio-

therapy was performed according to the clinical

picture. Outcome was assessed by response to ther-

apy, remission duration, and survival. Thirty-four

patients had a complete remission, and 15 had a partial

remission of lesions that responded to chemotherapy

or radiotherapy. The six patients with generalized KS

died in spite of the above-mentioned therapeutic

interventions.

Statistics

Data were analyzed using the Statistical Packages for

Social Sciences (SPSS) version 13.0 for Windows.

Categorical data and continuous variables were

reviewed using relative frequency and mean val-

ues ± standard deviation, respectively. Continuous

data of the two groups, with or with no KS, were

compared by Student’s t-test and non-parametric data

by Mann–Whitney U test. Categorical data were

analyzed using the chi-square or Fisher’s exact test.

The Spearman’s rank correlation coefficient was used

to evaluate the strength of association between two

continuous variables. KS-free patient and graft sur-

vival rates were defined as the time from diagnosis of

the KS to death and graft loss, respectively. We also

compared overall patient and graft survival rates of

recipients who had KS with 3,014 kidney transplants

of two centers who had no patients with KS. Overall

survival was calculated using the Kaplan–Meier

method, and comparisons were made with log-rank

analysis. Statistical significance was defined as a

probability value less than 0.05.

Results

Fifty-five (0.69%) recipients who developed KS after

kidney transplantation were retrospectively evaluated

with a median follow-up of 24 (1–180) months,

representing 34% of all post-transplant malignancies

(55 out of 162 cases). In addition, one patient had

post-transplant proliferative disorders (PTLD), and

another had renal cell carcinoma as well. The

demographic characteristics of the patients who had
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KS are summarized in Table 1. Furthermore, the

incidences of other skin cancers were lower than KS:

SCC 17 (0.21%), BCC 9 (0.11%), and melanoma 2

(0.02%). Male recipients had more tumors than

female recipients; the male-to-female ratio in the

affected patients was 1.5:1, although this difference

was not statistically significant between the KS and

non-KS groups (P = 0.6).

The donor source in only one case was deceased;

the majority of patients received living donor

kidneys, 8 from living related donors (LRD) and 46

from living unrelated donors (LURD). There were no

statistically significant differences among the two

groups in terms of donor sources (P = 0.4) (Table 2).

The higher occurrence of KS in renal transplant

recipients reached statistical significance considering

the age at transplantation; i.e., KS occurred more

frequently in patients with older age when compared

to recipients without KS (49 ± 12 vs. 38 ± 15 years,

P = 0.000) (Table 2). The clinical presentation of

KS was demonstrated more frequently in the first

2 years after transplantation (72.7%); this means that

the time interval between transplantation and onset of

KS was relatively early as compared to other tumors,

with a median period of 12 months. Four of the

treated patients experienced acute rejection after

withdrawal of immunosuppressive treatment. With-

drawal of immunosuppression in patients with and

without visceral involvement was associated with

more graft loss when compared to reduction of

immunosuppressive therapy (P = 0.001 and 0.008,

respectively).

Skin involvement was universal, and the legs were

affected twice as commonly as the arms (17 vs. 9).

Furthermore, the overall mortality rate was higher in

patients with visceral involvement compared to those

who had mucocutaneous lesions (P = 0.01). The

main cause of mortality was sepsis. Thirty-nine

patients are alive with a functioning graft, and six

are alive while on dialysis. Patient and graft survival

rates from the time of KS onset had no significant

Table 1 Characteristics of kidney transplant recipients with

Kaposi’s sarcoma

Characteristic Value

Recipient age at the time of diagnosis, years

Mean ± SD (range), median 50 ± 11 (21–71), 52

Recipient gender (male/female), n 33/22

Time from transplantation to diagnosis, months

Mean ± SD (range), median 27 ± 33 (2–143), 12

Mean follow-up after diagnosis, months

Mean ± SD (range), median 34 ± 35 (1–180), 24

Donor source, n

Living unrelated/living

related/deceased

46/8/1

Episodes of acute rejection 4

Treatment modalities, n

Withdrawal of IS/reduction

of IS/change to sirolimus/

chemotherapy/radiotherapy/

surgical excision of the

lesions/died before treatment

19/30/3/11/4/5/2

Response to treatment, n

Yes/no 48/7

Renal allograft outcome, n

Good/lost 46/9

Patient outcome, n (%)

6-month mortality/overall

mortality

6 (11%)/10 (18%)

KS-free survival, Kaplan–Meier (%)

Patient survival (1 and 5 years) 89, 66

Graft survival (1 and 5 years) 83, 55

Distribution of lesions, n

Cutaneous or mucocutaneous/

visceral

48/7

SD Standard deviation, n number

Table 2 Statistical data analysis in kidney recipients with and

without Kaposi’s sarcoma

KS group

(n = 55)

Non-KS group

(n = 7,884)

P value

Age in years at transplantation, years

Mean ± SD 48 ± 12 37 ± 15 0.000

Gender (male/female), n 33/22 4,980/2904 0.6

Donor source (%)

LRD/LURD/

deceased

14.6/83.6/

1.8

9.7/87.9/2.4 0.4

MMF/AZA-based

immunosuppressive

regimen, n

33/22 5,222/2663 0.4

Age categories, n

20–59 years 46 6,624 0.02

C60 years 9 588

KS Kaposi’s sarcoma, n number, SD standard deviation, LRD
living related donor, LURD living unrelated donor, MMF
mycophenolate mofetil, AZA azathioprine

682 Int Urol Nephrol (2009) 41:679–685

123



differences in terms of the age, gender, and time

presentation since transplantation in all recipients

(P = 0.8, 0.5, and 0.9 and P = 0.5, 0.8, and 0.7,

respectively). Figures 2 and 3 show no significant

differences in patient and graft survival rates between

recipients with and without KS (P = 0.6 and 0.1,

respectively). CMV infection was found only in two

patients who had KS. There was no relationship

between developing KS and CMV serologic status

before transplantation.

Twenty-nine patients were diagnosed with early

onset (before the 1st year), 19 with late onset (1–5

years), and 7 with very late onset ([5 years). The

relation between outcome and these groups was not

significant.

Forty-four patients with limited skin and/or muco-

sal disease and four with visceral disease responded

to withdrawal or reduction of immunosuppression

with or without other treatment modalities. Renal

function was preserved when immunosuppression

was reduced instead of withdrawn in patients with

and without visceral involvement (P = 0.001 and

0.008, respectively).

Discussion

The incidence of KS in kidney recipients has steadily

increased following an enormous increase in the

number of kidney transplantations during the recent

decades, particularly of those of Mediterranean

descent [11]. KS is most often seen in transplant

recipients of Mediterranean, Jewish, Arabic, Carib-

bean, or African descent; the reported incidence

ranges from 0.5% in most Western countries (includ-

ing the United States) up to 5.3% in Saudi Arabia

[11]. Since in our institution an assay for HHV8

serology was not available during the study, we could

not examine the relationship between KS occurrence

and HHV8 seropositivity reported from Saudi Arabia

[12]. In comparison with other malignancies, KS was

relatively more prevalent in our study (34% of all

tumors). In the previous reports, KS was consistently

the most common malignancy after kidney trans-

plantation [1]. In developed countries, the risk of KS

is increased [13], accounting for up to 10% of all

post-transplant cancers [14, 15]. In the current study,

KS was equally common in males and females once

correction was made for the differential transplant

rates. The male–female ratio of post-transplant KS

reportedly ranges between 3:1 and 1.5:1 [16, 17]. In

all other forms of KS, the disease is much more

common in men [1]. Post-transplant KS, like the

epidemic form, tends to occur in younger patients and

is less strongly correlated with the onset of the

disease than with the duration of immunosuppression

[18]. KS after kidney transplantation usually appears
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20.0015.0010.005.000.00

C
u

m
 S

u
rv

iv
al

1.0

0.9

0.8

0.7

0.6

0.5

Pts with no KS
Pts with KS

Fig. 2 Patient survival in recipients with and without KS. Pts,

Patients; KS, Kaposi’s sarcoma

Year
25.0020.0015.0010.005.000.00

C
u

m
 S

u
rv

iv
al

1.0

0.8

0.6

0.4

0.2

0.0

Pts with no KS
Pts with KS

Fig. 3 Graft survival in recipients with and without KS. Pts,

Patients; KS, Kaposi’s sarcoma

Int Urol Nephrol (2009) 41:679–685 683

123



early (a mean interval of 13 months from surgery); its

onset has been documented as late as 18 years

afterwards, though [11]. Furthermore, the mean age

of our patients at onset was 50 years, which was

younger than that among patients with classic KS. On

the other hand, the mean age of patients with KS was

higher than those who had no disease. Ninety percent

of transplant recipients with KS have cutaneous

lesions, mucosal lesions, or both [11], like the current

results. In the present study, visceral disease pre-

dominantly affected the lungs, followed by the

gastrointestinal tract and lymph nodes, but extracu-

taneous involvement most commonly involved lymph

nodes rather than the intestines and lungs in other

reports [11]. In addition, like our results, the legs

were affected twice as often as the arms [19]. In post-

transplant KS, the course of skin disease was

generally benign; mortality at 6 months after diag-

nosis was only observed in six cases.

Based on our policy, reduction of immunosup-

pression has remained the mainstay of treatment of

post-transplant KS. In a report, patients were man-

aged with the reduction of immunosuppression for a

minimum of 1 month only before other forms of

therapy were introduced [20]. In our study, reduction

of immunosuppression in patients with limited

disease resulted in remission in all cases; in addition,

kidney allograft function remained preserved. This

suggests that withdrawal of immunosuppression is

unnecessary as the primary therapeutic choice in

patients with the disease limited to the skin. Although

KS usually regresses after cessation or reduction of

immunosuppression, this manipulation in kidney

transplants leads to the loss of the graft in approx-

imately half of patients [21]. In our study, reduction

or discontinuation of immunosuppressive agents

following the diagnosis of KS caused complete

remission of this cancer in most patients, which

resulted in graft loss in seven (13%) cases. Therefore,

withdrawal or reduction of immunosuppression

seemed to be relatively safe for kidney allograft

function. Furthermore, we have previously reported

the same results [22]. In other reports, varying

degrees of success have been achieved, but recipients

with visceral KS universally have a poor prognosis

[20]. Furthermore, the overall mortality rate was

higher in our patients with visceral involvement

compared to those who had mucocutaneous lesions

(P = 0.01). We have suggested a management

algorithm based on progressive reduction and even-

tual withdrawal of immunosuppressive drugs.

However, the current recommendation for treatment

of the visceral involvement is withdrawal of immu-

nosuppression [23].

The incidence of KS has increased since the year

2000 (65% of all KS) when MMF was introduced to

the majority of kidney transplant patients, and it is

not clear whether the introduction of MMF contrib-

utes to the phenomenon. However, we found no

correlation between KS and receiving MMF-based

immunosuppression (Table 2).

Patients who received grafts from deceased donors

consisted of a small number of all our recipients

(2.4%); thus, this study deals with a multicenter

nationwide experience with kidney recipients from

living donors. Moreover, to the best of our knowl-

edge, the current study shows the largest living donor

kidney transplant population that assesses KS up until

now.

Conclusion

The high incidence of KS in this large population

studied, as compared to that reported in other

transplant patient groups, suggests that genetic pre-

disposition may play a pathogenetic role. However,

immunosuppression is the leading factor in kidney

transplant recipients. Reduction or withdrawal of

immunosuppression caused complete remission in

most patients with or without surgical intervention,

chemotherapy, or radiotherapy.
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