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Kaposi Sarcoma After Kidney Transplantation
Behzad Einollahi

Skin cancers are the most common tumors among transplant 
recipients who receive immunosuppressive agents. Kaposi sarcoma 
(KS) is one of the most common malignancies to occur in kidney 
transplant recipients, especially in the Middle East countries. Its 
prevalence in comparison with other neoplasms is also relatively 
higher in Iran (> 35%). The KS-associated herpesvirus or human 
herpesvirus 8 is a newly discovered herpesvirus found in all forms 
of the KS including those among immunosuppressed transplant 
recipients. Kaposi sarcoma usually regresses after withdrawal or 
reduction of immunosuppressive agents. 
A wide variety of therapies have been used for KS, including 
radiotherapy and administration of interferon and different 
chemotherapeutic regimens. Sirolimus exhibits antiangiogenic 
activity related to impaired production of vascular endothelial 
growth factor and limited proliferative response of endothelial cells 
to the stimulation by vascular endothelial growth factor. Therefore, 
it can inhibit the progression of KS. Accordingly, replacement of 
calcineurin inhibitors by a sirolimus can show promising results 
in the prevention of KS.
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INTRODUCTION
Kaposi sarcoma (KS) is an enigmatic cancer that 

has been a challenge for the medical community 
since its original description in 1872.1 Renewed 
interest in KS was triggered by its association 
with the increasing number of patients that 
are immunocompromised, either as a result of 
acquired immunodeficiency syndrome (AIDS),2,3 or 
following organ transplantation.4 Kaposi sarcoma 
is one of the most common malignancies to occur 
in kidney transplant recipients,5,6 especially in the 
developing countries.7-9 The first case of post-kidney 
transplantation KS was reported in 1969, and since 
then, a number of reports have confirmed the high 
incidence of this cancer among immunosuppressed 
transplant recipients.10

The long-term use of immunosuppressive agents 
for prevention of allograft rejection increases the 
risk of malignancy approximately 100 times as high 
as that in the general population.11 Skin cancers, 

mostly squamous cell carcinoma (SCC), are the most 
common tumors among persons have solid-organ 
transplantation.11 We, however, found that the most 
common malignancy after kidney transplantation 
was KS among the Iranian patients.12 The prevalence 
rate of posttransplant malignancies in total differs 
between geographical areas; for example, in 
Europe, that rate is 1.6% and in Australia is 24%, 
with a mean of 6%. These differences are due to 
the prevalence of skin cancers in those areas.12 
Our 1.8% prevalence rate of malignancies in over 
a 19-year experience in kidney transplantation, is 
one of the lowest compared with other studies.12 
In addition to the overall prevalence, differences 
between geographical areas also exist in cancer 
types—eg, the rate of skin cancer at our center was 
lower compared with other studies.12 

The prevalence of KS after kidney transplantation 
varies significantly in different geographic areas,13 
supporting the theory of racial or environmental 
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factors in its pathogenesis. The number of patients 
with KS has steadily increased following a dramatic 
increase in the number of kidney transplantations 
during the recent decades, particularly in of 
Mediterranean descent.14 Most cases occur in 
transplant recipients of Mediterranean, Jewish, 
Arabic, Caribbean, or African descent; the reported 
incidence ranges from 0.5% in most Western 
countries (including the United States) up to 5.3% 
in Saudi Arabia.14 Kaposi sarcoma, in comparison 
with other neoplasms, is relatively more prevalent 
in also Spain, Italy, and Greece with figures of 
about 8.4%, 11.5%, and 24% respectively.15-18

CLINICAL VARIANTS OF KAPOSI SARCOMA
There  are  4  ep idemio log ic  forms  o f  KS 

including the classic, endemic, epidemic, and 
immunosuppression-associated forms.19 The 
classic variant primarily affects elderly men 
of the Eastern European and Mediterranean 
origin. Endemic or African form was proposed 
when in the 1950s, KS was recognized as being 
common in portions of Africa, accounting for 3% 
to 9% of the reported cancers in Uganda. This 
form is not typically associated with immune 
deficiency. Immunosuppression-associated or 
transplantation-associated form is the KS seen in 
organ transplant recipients and patients who are 
receiving immunosuppressive therapy for a variety 
of medical conditions. Particularly members of 
certain ethnic groups might be at the increased 
risk for KS. In addition, transplantation per se 
may lead to transmission of human herpesvirus 8 
(HHV8) infection. Finally, the epidemic or AIDS-
associated KS is an aggressive and frequently 
fatal variant. Although the incidence of KS in 
the American men with AIDS decreased from 
40% in 1981 to less than 20% in 1992, it remains 
the most common AIDS-associated cancer in the 
United States.19 

ETHNICITY, GENDER, AND AGE 
VARIATIONS

The relative frequency of KS among cancers that 
involve our kidney transplant recipients (36.8%) 
is among the highest in the world, consonant 
with that reported from Saudi Arabia.20, 21 In the 
reports from the other developing countries, KS 
is consistently the most common malignancy after 
kidney transplantation.22-24 In developed countries, 

the risk of KS is increased,25 accounting for up to 
10% of all posttransplant cancers.26,27 Oettle was 
the first who noted profound racial differences 
in susceptibility to the endemic form of KS; black 
patients were considerably more prone to KS than 
the white and Indian patients living alongside 
them.28 Genetic variation may explain racial 
differences in the incidence of posttransplant KS. 
In Saudi Arabia, the human leukocyte antigen-A2 
was significantly more common in patients with 
posttransplant KS compared to controls.29 However, 
the role of genetics in the etiology of posttransplant 
KS remains uncertain, and requires further 
investigation. Ethnic variation may arise from 
differences in the prevalence of HHV8 infection, 
an important factor in the etiopathogenesis of KS. 
Several cross-sectional epidemiological studies 
have found that HHV8 is more prevalent in regions 
where there is a higher prevalence of KS.30-32 The 
seroprevalence of HHV8 antibodies in kidney 
allograft recipients from developing countries 
(especially sub-Saharan Africa) is much higher than 
that in the general population of Europe and the 
US.33-35 In South Africa, standardized prevalence 
of HHV8 antibodies among black blood donors 
was 4-fold as high as that among the whites from 
the same area36; the prevalence rose to 39% in the 
general black population.37 A recent South African 
study confirmed that kidney allograft recipients had 
relatively higher levels of anti-HHV8 antibodies, 
and also that marked racial differences existed 
in the prevalence of antibodies, with the lowest 
being in whites (1.8%) and the highest in colored 
patients (12.5%) in South Africa.38

The male-female ratio of posttransplant KS 
reportedly ranges between 3:1 and 1.5:1,29,39,40 but in 
the developing countries, men constitute up to 93% 
of the kidney allograft recipients.24 In all other forms 
of KS, the disease is much more common in men. 
Posttransplant 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.41

CLINICAL ASPECTS 
Kaposi sarcoma usually appears early (a mean 

interval of 13 months from transplantation), its 
onset has been documented as late as 18 years 
afterwards, though. The ratio of male to female 
patients is 3.3:1 to 1:1; the mean age at the time 
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of diagnosis is 43 years, which is younger than 
that among patients with classic KS.14 Cases have 
been reported even in children with transplants. 
Ninety percent of transplant recipients with 
KS have cutaneous lesions, mucosal lesions, or 
both. For unclear reasons, visceral involvement 
is less common in recipients of kidney allografts 
as compared to liver or heart allografts (25% to 
30% versus 50%).14 At least partly because of this, 
patients who develop KS after a liver or heart 
transplant have shorter survivals than those with 
kidney transplantation. Purely visceral disease 
occurs in 10% of patients.14 A grading system 
(grades 1 through 3) has been proposed to reflect 
the extent of the disease.14 Posttransplantation KS 
is usually similar to the classic form, manifested 
as angiomatous lesions predominating on the legs 
and causing lymphedema. The oropharyngeal and 
conjunctival mucosa may be affected. Visceral 
disease predominantly affects the lymph nodes, 
gastrointestinal tract, and lungs.14 The legs are 
affected twice as commonly as the arms.42 In 
posttransplant KS, the course of skin disease is 
generally benign, but reports from the Arabian 
Peninsula describe an aggressive pattern in more 
than one-quarter of kidney transplant recipients, 
characterized by rapid growth within a few weeks 
and widespread dissemination, often with visceral 
involvement.43,44 This aggressive cutaneous form of 
posttransplant KS seems to be confined to Saudi 
Arabia.43,44 

There is a scarcity of information on postmortem 
findings in posttransplant KS, suggesting that 
subclinical disease is more common than suspected. 
The experience in other forms of KS suggests that 
the internal organs are more commonly affected 
than is clinically appreciated; estimates of patients 
with internal organ involvement by KS range from 
10% to 70%.43,44 This may be because the disease is 
indeed silent, and that the clinical manifestations of 
visceral disease are unusual. This is supported by 
the observation that in a large number of patients 
with KS who have routine endoscopic examinations, 
there are lesions in the gastrointestinal tract that 
are clinically occult.43,44 Alternatively, patients with 
more extensive and aggressive KS disease die and 
undergo postmortem examinations. 

Extracutaneous involvement most commonly 
involves lymph nodes followed by the intestines 
and lungs. Involvement of bone and kidney 

allografts are both unusual, and emphasize the 
value of postmortem examination.45 

ASSOCIATED HERPESVIRUS WITH KAPOSI 
SARCOMA

The HHV-8 also known as KS herpesvirus 
(KSHV),46 and is associated with body cavity-based 
lymphomas and multicentric Castleman disease.47-49 

The HHV-8 is transmitted sexually,36,50 but other 
routes of transmission probably exist because, in 
some cases, infection has been shown to be acquired 
in the childhood living in HHV-8-endemic areas 
such as the Mediterranean Europe and sub-Saharan 
Africa.51-53 Whether the HHV-8 is transmitted 
through blood transfusion remains controversial.54 
However, Hladik and colleagues provided strong 
evidence that the HHV-8 is also transmitted by 
blood transfusion.55 Transmission of the HHV-8 
has been associated with the use of drugs that are 
administered parenterally and transplantation of 
infected organs.55 The HHV-8 infection has been 
seen in patients undergoing cardiac surgery who 
received multiple units of non-leukocyte-reduced 
blood. Several case reports of KS have described 
an association with blood transfusion. Infectious 
HHV-8 has been recovered from a blood donor, 
and the viral DNA has been detected in blood 
donors in Africa.55,56

Herpesviruses are divided into three subfamilies 
(Figure), and both KSHV (HHV-8) and Epstein-Barr 
virus (EBV) are members of the gammaherpesvirus 
subfamily.57 Gammaherpesviruses play an important 
role in cellular proliferation and the development of 
malignancies. Molecular epidemiologic data suggest 
that HHV-8 may be an ancient pathogen of humans 
that has spread very slowly in the population.58 
Alternatively, the virus may have become pathogenic 
to humans more recently (ie, within the past several 
thousand years), originating from a nonhuman 
primate host in Africa and slowly spreading to 
the Mediterranean populations. In either case, any 
attempt to trace the origin and distribution of HHV-8 
must be taken into consideration the more recent 
rapid intercontinental dissemination of the virus 
before and during the AIDS epidemic. 

The 165-kb KSHV  genome was sequenced 
within 2 years after its discovery,59 and provided 
important clues about the way in which this virus 
might induce uncontrolled cellular proliferation. 
Several viral gene products of the HHV-8 are able 
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to affect both cell cycle regulation and the control 
of apoptosis. The HHV-8 contains viral oncogenes 
that are important in the pathogenesis of tumor 
formation; the HHV-8 can transform primary 
human endothelial cells, which are the cells affected 
in KS.60 Latency-associated nuclear antigen 1, a 
latent nuclear antigen of HHV-8, may contribute 
to oncogenesis by targeting the retinoblastoma 
protein transcriptional regulatory pathway.61 
The HHV-8 encodes cyclin K that inhibits the 
transcription of oncostatin M, a protein with growth-
suppressive effects that prevent tumorigenesis.62 
Viral interferon (IFN) regulatory factor induces 
cellular transformation and prevents apoptosis 
mediated by p53 tumor suppressor, thereby 
facilitating uncontrolled cellular proliferation.63 
Viral interleukin-6 blocks host production of IFN-
α, preventing the cell cycle arrest that is normally 
triggered by this cytokine.64 The KSHV encodes a 
viral G protein-coupled receptor (VGPCR) that 
induces multifocal KS-like lesions in transgenic 
mice. The VGPCR may induce transformation 
via activation of nuclear factor-kappa B and 
induction of proinflammatory cytokines.65,66 The 
KSHV induces genetic reprogramming of both 
vascular and lymphatic cells so that they more 

closely resemble each other as opposed to their 
corresponding uninfected phenotypes.67

The KSHV  also encodes interleukin-6 and 
three functional chemokines that can be secreted 
by infected cells and that affect the replication 
and migration of uninfected cells.68 The viral 
cytokine interleukin-6 induces B-cell proliferation, 
whereas the chemokines may activate angiogenesis 
and inhibit the immune type 1 helper T-cell 
responses.69

EPIDEMIOLOGY OF KAPOSI SARCOMA AND 
HHV-8
HHV-8 Infection in Humans

Using the standard polymerase-chain-reaction 
assays, the HHV-8 DNA can be detected in the 
peripheral-blood cells of only about half of the 
infected persons, indicating that viremia is not 
prominent. However, this technique, as well as 
the less sensitive Southern blot hybridization 
assay, can detect viral DNA in virtually all 
lesions of the KS. Identif ication of a small 
percentage of lesions as negative for HHV-8 
almost always results from misdiagnosis or 
suboptimal preparation of specimens. The HHV-8 
is clearly associated with KS, body-cavity–related 

The herpesvirus family.
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B-cell lymphoma (primary effusion lymphoma), 
and some plasma-cell forms of multicentric 
Castleman disease.19 Reports of the involvement 
of the HHV-8 in other diseases, such as multiple 
myeloma, sarcoidosis, and posttransplantation 
skin tumors, have not been confirmed. Serologic 
assays to detect HHV-8-specific antibodies 
have a high sensit ivity,  and such methods 
are preferable to polymerase chain reaction, 
particularly for detecting previous exposure 
to the virus. Antibody responses to HHV-8  
antigens appear to be lifelong in most persons, 
but they may be lost in patients at the end 
stage of AIDS. The results of serologic studies 
support the notion that infection with HHV-8 
is nearly universal in patients with KS, since 
specific antibodies are detectable in 70% to 
90% of all patients with KS and almost 100% 
of immunocompetent patients with the disease. 
The results of an indirect immunofluorescence 
assay for the latency-associated nuclear antigen 
and of an enzyme-linked immunosorbent assay 
that uses recombinant antigens made from KSHV 
open-reading-frame proteins 65 and K8.1A are 
highly concordant. When properly performed in 
standardized formats, these assays can be used 
in combination for diagnostic purposes.19 

Rates of Infection in Various Populations
Results of serologic studies show that, unlike 

other human herpesviruses, the HHV-8 is not 
ubiquitous. The infection rates instead parallel the 
incidence of KS, with low rates in the United States, 
many parts of Europe, and Asia; intermediate rates 
in Mediterranean countries; and the highest rates 
in Central Africa (Uganda, Zambia, and South 
Africa).19 The seroprevalence of the HHV-8 among 
blood donors ranges from 0.2% in Japan, where the 
KS is rare, to up to 10% in the United States, and to 
more than 50% in many African populations. The 
rates in Italy and other Mediterranean countries 
fall between these extremes.19 Within this range, 
there are at-risk populations with particularly high 
seroprevalence rates. Regardless of their human 
immunodeficiency virus serostatus, homosexual 
men have a higher rate of KS than the general male 
population and can have rates of asymptomatic 
infection approaching 40%.19

Most primary HHV-8 infections appear to be 
asymptomatic. Posttransplantation KS has also 

resolved when immunosuppressive regimens were 
discontinued.19

Transmission
The HHV-8 can be transmitted sexually and by 

other means. Sexual transmission predominates 
in developed countries with a low prevalence of 
the virus, and it is thought to be more readily 
transmissible through homosexual than through 
heterosexual activities. In contrast, other modes 
of transmission predominate in African countries, 
where infection can occur during childhood. 
Maternal-infant transmission, whether during labor 
and delivery or transplacentally, accounts for a 
portion of the HHV-8 infections in areas where 
infection is highly endemic.70  However, the HHV-8 
infection also occurs later in childhood and during 
adolescence in such areas, a point that suggests 
transmission of the virus through some forms of 
nonsexual contact. The exact routes of transmission 
are not known, although the HHV-8 has been 
detected in both saliva and semen from infected 
persons. Kaposi sarcoma develops in 0.1% to 1% of 
transplant recipients in areas with a low prevalence 
of the disease and in up to 5% of such patients 
in areas with a high prevalence.19 The clinical 
disease predominantly results from reactivation 
of the virus, but it may also represent a primary 
infection transmitted by the transplanted organs. 
In one series of 220 kidney transplant recipients, 
the seroprevalence of HHV-8 increased from 6% 
on the day of transplantation to 18% at one year 
and KS developed in 2 of these patients within 26 
months after transplantation.71 

TREATMENT 
Based on our own observations, we would concur 

that the mainstay of treatment of posttransplant KS 
is reduction of immunosuppression. In our study, 
reduction of immunosuppression in patients with 
limited disease resulted in remission in all of cases; 
in addition, kidney allograft function remained 
preserved.71 This suggests that discontinuation 
of immunosuppressives is unnecessary as the 
primary therapeutic option in patients with the 
disease limited to the skin. Although KS usually 
regresses after manipulation of immunosuppression, 
a withdrawal or reduction of such therapy in kidney 
transplant recipients leads to the loss of the graft 
in approximately half of patients.19 In our study, 
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discontinuation of immunosuppressives following 
the diagnosis of KS caused complete remission of 
this cancer in almost all patients and seemed to be 
relatively safe for kidney allograft function.71 We 
have suggested a management algorithm based 
on progressive reduction and ultimate cessation 
of immunosuppression. In other reports, varying 
degrees of success have been achieved, but patients 
with visceral KS universally have a grim prognosis.72 
The current recommendation for treatment of the 
superficial nodes involvement is discontinuation 
of immunosuppression.43 

Which immunosuppressive agent is withdrawn or 
reduced appears to be immaterial. Our own bias was 
to withdraw the most potent immunosuppressive 
agent, namely cyclosporine, because it may have 
direct oncogenic potential.73 On the other hand, 
some authors have suggested that steroids have 
a major role in the development of KS,74,75 and 
their withdrawal may induce regression of KS 
lesions.74,76

A problem with many published reports is 
that no time-frame is given within which initial 
treatment outcomes are justified, before resorting 
to other modalities of treatment. In a recent 
report, patients were managed with reduction of 
immunosuppression for a minimum of 1 month only 
before other forms of therapy were introduced.72 
Some reports have shown that extensive local 
lesions may take several months to regress, an 
experience shared by others, and may in fact 
show initial deterioration before improvement 
becomes manifest. From our experience, for isolated 
skin lesions, we would tentatively recommend 
an observation period of 2 to 4 months before 
implementing more potent therapies. Serial 
photographs of lesions provide a useful objective 
tool for evaluation of the number, size, and color 
of lesions. Regression can also be monitored by 
serial assessments of the size of lesions.13 

A wide variety of therapies have been used for 
KS, including radiotherapy, IFN, and different 
chemotherapeutic regimens. The IFN-α may be 
effective, but it should be used with caution, 
because of the risk of graft rejection.77 In our study, 
2 patients who had no response to a reduction or 
discontinuation of immunosuppressive agents cured 
by local radiation therapy and 1 patient received 
vincristine with complete response.71 Foscarnet has 
been used successfully in a patient.78 Anti-CD20 

also has been used successfully in another patient.79 
On the other hand, there is an interesting report of 
spontaneous regression of KS during pregnancy.80 
Another study reports the regression of KS after 
conversion from cyclosporine to mycophenolate 
mofetil.81

The HHV-8 up-regulates the vascular endothelial 
growth factor (VEGF) receptor Flk-1/KDR in 
the endothelial cells. In vitro infection of human 
primary endothelial cells with HHV-8 causes long-
term proliferation and survival of cells. Blocking 
the interaction between the VEGF and Flk-1/KDR 
can abolish VEGF-induced proliferation. Sirolimus, 
an immunosuppressive drug used in kidney 
transplantation,82 exhibits antiangiogenic activity 
related to impaired production of the VEGF and 
limited proliferative response of the endothelial 
cells to stimulation by the VEGF, and therefore 
inhibiting the progression of KS.83 As mentioned 
before, the KSHV encodes theVGPCR, implicated 
in the initiation of KS. It was demonstrated that 
KS-genesis involves stimulation of tuberin (TSC2) 
phosphorylation by the VGPCR, promoting the 
activation of mammalian target of rapamycin (mTOR) 
through both direct and paracrine mechanisms. 
Pharmacologic inhibition of mTOR with sirolimus 
prevented the VGPCR sarcomagenesis, while 
overactivation of this pathway was sufficient to 
render the endothelial cells oncogenesis. Moreover, 
mice haploinsufficient for TSC2 are predisposed 
to vascular sarcomas remarkably similar to KS. 
Collectively, these results implicate mTOR in 
KS initiation and suggest that the sarcomagenic 
potential of KSHV may be a direct consequence 
of the profound sensitivity of the endothelial cells 
to the VGPCR dysregulation of the TSC2/mTOR 
pathway.84 Indeed, pharmacological inhibition of 
mTOR with sirolimus has shown promising results 
in preventing the VGPCR tumorigenesis in an 
animal model for KS. These observations are further 
validated by coincident reports demonstrating the 
efficacy of sirolimus as an immunosuppressive 
and antitumoral solution for posttransplant KS 
patients. Campistol and colleagues were the first to 
report complete regression of KS in 2 patients after 
conversion to sirolimus.85 Stallone and coworkers 
also have recently reported complete regression 
of cutaneous KS in 15 patients after conversion 
from cyclosporine to sirolimus.82 However, none 
of their patients had visceral sarcoma. Zmonarski 
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and coworkers from Poland, where the tumor is 
not common, also have reported regression of KS 
in 2 patients after conversion from calcineurin 
inhibitors to a sirolimus-based regimen.86 One 
patient had palatal mucosa and cutaneous lesions, 
while the other patient had pulmonary lesions 
and mediastinal lymphadenopathies, in addition 
to the previous lesions. Mohsin and colleagues 
reported a patient with both cutaneous and visceral 
KS who was successfully treated by conversion 
from a cyclosporine-based to a sirolimus-based 
immunosuppression regimen.87 Yilmaz and 
coworkers reported a kidney transplant recipient 
with cutaneous KS who had a complete remission 
in response to sirolimus therapy.88 Lebbe and 
colleagues showed the improvement of KS in 14 
patients by switching from a calcineurin inhibitor 
to sirolimus.89 Collectively, these data suggest that 
inhibition of the Akt/TSC/mTOR signaling pathway 
may provide a novel molecular-based approach 
for the treatment of patients who currently have 
a paucity of therapeutic options.90

There are a few reports  regarding novel 
treatment options for KS, including the use of 
imatinib in AIDS-associated KS and sirolimus in 
kidney transplant KS patients.82,91 Imatinib is a 
tyrosine-kinase inhibitor that induces apoptosis 
in Bcr-Abl-positive cell lines, platelet-derived 
growth factor-positive cells, and c-kit positive 
gastrointestinal stromal cells. Limited information 
exists regarding its effects on KS cells.91 Though 
the drug safety profile is good, it can induce severe 
adverse events.92 Because imatinib is metabolized 
through the CYP3A3 enzyme, it can result in 
adverse drug interactions. Its safety in patients 
with renal insufficiency or a kidney allograft is 
unknown. There is currently no evidence of imatinib 
effectiveness in transplant-associated KS patients; 
and therefore, there is no basis for its prescription 
in this group of patients.

PREVENTION
Given that candidates for organ transplantation 

who are seropositive for HHV-8—and thus at risk 
for KS—can now be identified, chemoprevention 
should be available in this high-risk population. 
Such strategies in HHV-8-seropositive candidates 
for organ transplantation should be directed 
against the virus itself, and the immunosuppressive 
regimen should be carefully monitored to avoid 

the possibility of rejection. Laboratory studies 
of the susceptibility of HHV-8 to antiviral drugs 
suggest that the virus is resistant to acyclovir and 
penciclovir, but sensitive to ganciclovir, foscarnet, 
and cidofovir.93 Cidofovir potently inhibits the 
synthesis of HHV-8 DNA, and the concentration 
of adefovir required to block the replication of 
HHV-8 DNA is lower than that of foscarnet.94 The 
clinical usefulness of antiviral drugs (foscarnet, 
ganciclovir, cidofovir, and adefovir) that have 
in vitro activity against HHV8 has not yet been 
adequately documented.
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