Kaposi’s Sarcoma and Transplantation

Julio C Mendez and Carlos V Paya, Division of Infectious Diseases, Mayo Clinic, Rochester, Minnesota, USA.

HuMAN HERPESVIRUS 8 (HHV-8) DNA HAS BEEN DETECTED IN DIFFERENT TYPES OF KAPOSI’S
SARCOMA, SUGGESTING AN ESSENTIAL ROLE OF HHV-8 IN ITS PATHOGENESIS. THE
IMMUNOSUPPRESSIVE DRUG THERAPY USED IN TRANSPLANT RECIPIENTS FAVOURS THE DEVELOPMENT
OF KAPOSI’S SARCOMA, AND ITS INCIDENCE IN THE TRANSPLANT POPULATION IS 400-500 TIMES
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SUMMARY

Kaposi’s sarcoma is a tumour of multicentric origin, composed of
endothelium-lined vascular spaces and spindle-shaped cells. The
incidence of Kaposi’s sarcoma in transplant recipients is 400-500
times greater than that in the general population, and is rising within
the transplant population, currently comprising more than 5% of all
de novo neoplasms in this group. The exact pathogenesis is still
unknown but DNA sequences from human herpesvirus 8 (HHV-8) are
present in the different clinical variants of Kaposi’s sarcoma. Risk
factors associated with development of these tumours post-
transplantation include the geographical origin of the patient, HSV-8
infection before and after transplantation, and the
immunosuppressive regimen used, but the importance of each factor
remains to be determined. Apart from conventional treatment with
surgical excision, radiotherapy or chemotherapy, cessation,
reduction or modification of immunosuppressive therapy has been
shown to be effective in a significant number of patients. This article
reviews recent advances in our understanding of Kaposi’s sarcoma
after transplantation.

Introduction

FIRST DESCRIBED AS an ‘idiopathic multiple
pigmented sarcoma of the skin’ by Moritz Kaposi in
1872, Kaposi’s sarcoma (Figure 1) was a rare medical
curiosity in Europe and USA prior to the AIDS
epidemic, which was officially recognized in 1981.
With the advent of immunosuppressive drug therapies
and transplantation, more cases were reported.

Kaposi’s sarcoma is now categorized according to
four different epidemiological manifestations:?
¢ Classic, in which the skin lesions have little or no

visceral involvement. This type is commonly found

in older men who are of Mediterranean origin;

e African endemic, which can show systemic
involvement and progress rapidly, and is found in
southern equatorial Africa;

¢ AlDS-associated, which manifests both as cutaneous
and visceral lesions, and is the most aggressive form
of the disease;

e Jatrogenic immunosuppression-related, which
develops as a result of immunnosuppressive
medications in transplant recipients.

The first case of post-transplantation Kaposi’s
sarcoma was described in 1969 in a renal transplant
recipient.* Additional cases were subsequently
reported, emphasizing the relationship between
immunosuppressive therapy and Kaposi’s sarcoma.®
The first case following the use of cyclosporin was
reported from Saudi Arabia in 1983.° With the increased
use of cyclosporin and newer immunosuppressive

Figure 1:
The characteristic reddish purple lesions of Kaposi’s
sarcoma.

drugs such as tacrolimus and mycophenolate mofetil,
more transplant-related Kaposi’s sarcoma cases
continue to appear.

Aetiology

The aetiology of Kaposi’s sarcoma was unknown for
many years, although an infectious agent was believed
to be the most likely cause, based on certain
epidemiological and clinical observations (Table 1).
Some investigators, however, have regarded Kaposi’s
sarcoma not as a malignancy but as a benign reversible
hyperplasia.”

Among the viruses with which a link with Kaposi’s
sarcoma has been proposed are herpes simplex virus,
cytomegalovirus, human herpesvirus 6, human
papilloma virus, hepatitis B virus, human
immunodeficiency virus and others.?9 Of these,
cytomegalovirus was considered the most likely agent
but stringent studies failed to show any connection.®

More recently, a new gamma herpesvirus, HHV-8,
originally termed Kaposi’s sarcoma-associated
herpesvirus (KSHV), was identified from the majority of
patients with all the clinical variants of Kaposi’s
sarcoma.'! The detection of HHV-8 DNA in the different
types of Kaposi’s sarcoma is a strong indicator for an
essential role of this virus in the pathogenesis of
Kaposi’s sarcoma.’?

There is now more evidence to indicate that HHV-8 is
a potent oncogenic herpesvirus and the most likely
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Table 1: Epidemiological and clinical
observations implicating an infectious agent in

the aetiology of Kaposi’s sarcoma?'24

. Clustering of this tumour in certain populations
and geographical areas

. Rapid appearance following the induction of
immunosuppressive therapy

. Frequent history of relapses and remissions of
individual Kaposi’s sarcoma lesions

. Occasional history of apparently spontaneous
cures in classic and AlDS-related Kaposi’s
sarcoma

. Regression of Kaposi’s sarcoma following

reduction or discontinuation of
immunosuppressive drugs in some transplant
recipients

. Some transplant recipients with Kaposi’s
sarcoma received organs from the same donor,
suggesting transmission of an infective agent
from donor organs

infectious cause of Kaposi’s sarcoma. Based on
epidemiological studies, detection of this virus in
lesions from all forms of Kaposi’s sarcoma by molecular
techniques and isolation in vitro with immortalized
B-cell lines derived from a secondary malignancy is
associated with HHV-8 body cavity-based lymphomas
(BCBLs).®® The virus itself has been studied in detail
and its genome and nucleotide sequence has largely
been determined.'* Serological data is now
accumulating, indicating that HHV-8 seropositivity is
associated with an increased risk for Kaposi’s sarcoma
in patients with HIV.13

Incidence and Age and Gender
Distribution of Transplant-related
Kaposi’s sarcoma

The incidence of Kaposi’s sarcoma in transplant
recipients is higher than that in the general population.
Kaposi’s sarcoma is estimated to occur in 0.4—-0.6% of
solid organ transplant recipients, in whom its frequency
is 150—200 times greater than that in the general
population (0.01-0.06%).1® An epidemiological study
showed a 400-500-fold increase in the incidence of
Kaposi’s sarcoma in renal transplant recipients
compared with control populations of the same ethnic
origin.!”

According to the Cincinnati Transplant Tumor
Registry (CTTR), when non-melanoma skin cancers and
in situ carcinomas of the uterine cervix were excluded
(omitted from most surveys of cancer statistics), Kaposi’s
sarcoma comprised 5.7% of the neoplasms reported. In
addition, the total number of cases of Kaposi’s sarcoma
reported to the Registry exceeded the totals for two
tumours that are common in the general population,
namely carcinomas of the colon and breast.’®

Kaposi’s sarcoma is found in a higher proportion
of transplant recipients who are of Mediterranean

and Middle Eastern origin. For example, in one series,
the overall incidence among transplant patients was
0.78% but up to 4% among those of Jewish or
Mediterranean origin.'” In series from Saudi Arabia,
Kaposi’s sarcoma was the most common tumour in
renal transplant recipients,'®? representing,
according to one report, 76% of all the de novo
malignancies developing after transplantation, with
an incidence of 4.7%, whereas in the general population
of Saudi Arabia, the incidence of Kaposi’s sarcoma
was 0.38%.2

The average age of presentation of Kaposi’s sarcoma
in 356 transplant recipients reported to the CTTR was
43 years (range 4.5—67 years). The male:female ratio,
according to the same registry, was nearly 3:1.810-22Few
cases of Kaposi’s sarcoma post-transplantation have
been reported in the paediatric population. These cases
have been seen more commonly after renal
transplantation.?! According to the CTTR, paediatric
cases comprised only 3% of the patients with Kaposi’s
sarcoma.?1%22 Kaposi’s sarcoma is observed mainly in
kidney transplant recipients, with a much smaller
incidence in recipients of other organs such as livers
and hearts.10-22:23

The incidence, age and sex distribution for Kaposi’s
sarcoma according to the CTTR is summarized in Table 2.2
These data have been corroborated by studies from other
countries, Kaposi’s sarcoma being seen in 1.6% of 820
Italian renal transplant recipients, for example.'® In a study
from France involving 7923 transplant recipients, the
overall prevalence of Kaposi’s sarcoma was 0.52% but, in
contrast with other studies, the tumour was more common
in liver transplant recipients (1.24%) than in recipients of
kidneys (0.45%) or hearts (0.41%).%

Kaposi’s Sarcoma and Other
Malignancies

Kaposi’s sarcoma has been associated with other
tumours. In a study by Penn,?* 6% of patients with
Kaposi’s sarcoma also had other malignancies. The
association of Kaposi’s sarcoma with lymphomas such as
BCBL or primary effusion lymphoma (PEL) and others
has been reported in transplant recipients (Figure 2).25
Similarly, HHV-8 has also been associated with
multicentric Castleman’s disease, predominantly in
patients with acquired immunodeficiency syndrome but
also in HIV-negative patients.?”-?8 According to the CTTR,
eight of 356 transplant patients with Kaposi’s sarcoma
also had lymphomas.?* Whether this reflects a more
significant level of immunosuppression in these patients
or a feature unique to HHV-8 infection is not known.

Kaposi’s Sarcoma and
Immunosuppressive Therapy

Several reports have confirmed the association of
Kaposi’s sarcoma with immunosuppressive drug
therapy.®?® Cyclosporin-based therapy appears to favour
development of Kaposi’s sarcoma over azathioprine-based

Table 2: Incidence, age and sex distribution of transplant-related Kaposi’s sarcoma according to reports

from the Cincinnati Transplant Tumor Registry?*

Total number of patients

Average age of presentation

Male:female ratio

Kaposi’s sarcoma in paediatric patients

Frequency of Kaposi’s sarcoma by transplanted organ

Incidence by racial or ethnic background

Average post-transplant time for development of Kaposi’s sarcoma 21 months
Kaposi’s sarcoma developing within 1 year after transplantation

356

43 years

3:1

3% of the total number of patients with Kaposi’s sarcoma
Kidney >heart >liver >lung

46%
Majority were Arabic, Italian, Jewish, Greek or African
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Figure 2:
Microscopic appearance of Kaposi’s sarcoma and
lymphoma.

regimens.'® Although the overall incidence reported by
the CTTR was 6%, that in patients on azathioprine and
prednisolone was 3%, but for those on cyclosporin and
prednisolone it was 10%.%°

Another study suggests that cyclosporin-related Kaposi’s
sarcoma was more severe and seen at an earlier stage than
that related to azathioprine.?® What effect the new
immunosuppressives, such as mycophenolate mofetil and
rapamycin, will have on Kaposi’s sarcoma remains to be
seen.

A period of latency between the initiation of
immunosuppressive therapy and development of Kaposi’s
sarcoma has been described?!:*! and is summarized in
Table 3. Altogether, this information supports the concept
that more effective immunosuppression will ultimately
favour the expansion of HHV-8-infected transformed cells,
as is seen with another herpesvirus, Epstein-Barr virus
(EBV), which is responsible for EBV-induced post-
transplant lymphoproliferative disease (EBV-PTLD). For a
detailed discussion of PTLD, readers are referred to the
article by J Christian Barrett on pages 4-8 of this issue.

Risk Factors for Transplant-related
Kaposi’s sarcoma

Risk factors for transplant-related Kaposi’s sarcoma
include patients originating from Africa and the Middle
East, HHV-8 infection before and after transplantation,
and initial use of polyclonal antilymphocyte antibodies.
A recent study by Farge et al.3! has provided
additional information on independent risk factors
predisposing to Kaposi’s sarcoma after transplantation.
HHV-8 infection, determined by antibody testing, was
detected in 68% of patients who developed Kaposi’s
sarcoma, compared with 3% of seronegative recipients.
The presence of HHV-8 antibodies is, therefore, highly
predictive of the emergence of post-transplantation
Kaposi’s sarcoma and confers a 28-fold increased risk.
In addition, HHV-8 DNA was detected from the
peripheral blood mononuclear cells (PBMCs) in seven of
nine patients with Kaposi’s sarcoma, and in six of six
Kaposi’s sarcoma lesions. Importantly, HHV-8 DNA in
PBMCGs became undetectable in three of five patients
concomitantly with tumour regression. These results
suggest that detection of HHV-8 DNA within PBMCs and
Kaposi’s sarcoma lesions is related to tumour burden

and evolution. They also indicate that careful
virological monitoring, particularly in those from HHV-8
endemic regions, could help to identify individuals at
high risk for post-transplantation Kaposi’s sarcoma.

Pathogenesis

Although HHV-8 is widely acknowledged to be the
aetiological agent of Kaposi’s sarcoma, the identity of the
oncogenic mechanisms triggered by this virus remains
unclear.®3? One of theories put forward to explain the
occurrence of Kaposi’s sarcoma in transplant recipients
suggests a chronic immunological process involving
antigenically altered lymphoid cells and normal
lymphocytes. During the graft versus host response, an
angiogenesis factor is released, causing significant
proliferation of mesenchymal and endothelial cells. At the
same time, it is suggested, HHV-8 could be transferred to
or induced in the cells responsive to the angiogenesis
factor, causing their malignant transformation.®?

Kaposi’s sarcoma arises from endothelial cells that are
known to have an important role in lymphocyte traffic
and immune response, acting as antigen-presenting cells.
It is possible that prolonged exposure to foreign
histocompatibility antigens from a transplanted organ or
repeated infections caused by different organisms (virus,
bacteria, fungi) could stimulate lymphocytes and
macrophages to release cytokines and growth factors,
causing endothelial cell proliferation and leading to
Kaposi’s sarcoma development.® The fact that only a small
proportion of patients at risk develop Kaposi’s sarcoma
suggests that factors additional to HHV-8 play a role. In
this regard, some authors have reported high frequencies
of some human leukocyte antigen (HLA) phenotypes.*

Examination of HLA phenotype and ethnicity was
performed in 188 patients from the CTTR. HLA-A and B
typing was available for 135 patients and HLA-DR for 67.
The most relevant characteristic was the ethnic
background (Table 2).1° The donor-recipient HLA match
was evaluated in 106 patients: 22% had four or more
mismatches and 59% had at least two antigen matched.
These results argue against poor donor-recipient matching
as arisk factor.?* Farge et al.?! also reviewed the issue of
genetic predisposition as a risk factor, but failed to find
any association with HLA haplotypes.

Human herpesvirus 8 encodes cellular homologies to
complement-binding proteins and cytokines, as well as
interferon regulatory factors, IL-8 receptor and other
proteins. More recently, HHV-8 has been shown to encode
a viral homologue of the human cytokine IL-6 (vIL-6),
which shares about 50% nucleic acid homology and
functional properties with endogenous human IL-6. HHV-8
is a transforming virus, and the vIL-6 encoded by HHV-8
could prevent apoptosis in IL-6-dependent cell lines.*

The pattern of viral gene expression suggests that most
cells in Kaposi’s sarcoma lesions are latently infected with
HHV-8, with lytic replication probably restricted to a
smaller subpopulation of cells.?® According to a study
based on AIDS-related Kaposi’s sarcoma, it has been
postulated that a transforming agent such as a virus could
cause alterations in the phenotypic and functional
characteristics of mesenchymal progenitor cells,
predisposing to the development of Kaposi’s sarcoma.?” A
possible feature in this transformation process could be
the modulation of oncostatin M or IL-6 receptors. During

Table 3: Latency period between the initiation of immunosuppressive therapy and development of

Kaposi’s sarcoma’®40

Type of patients

Immunosuppressive drugs

Latency period

Non-transplant patients Prednisolone

Transplant patients

Azathioprine and prednisolone
Cyclosporin and prednisolone
Cyclosporin, azathioprine and prednisolone

61 months

24 months
10 months
9 months
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periods of immunosuppression, such as after
transplantation, and through the release of cytokines such
as IL-1, TNF, oncostatin M, and IL-6, mitogenesis takes
place in the progenitor mesenchymal cells.

Progression of the process and, possibly, opportunistic
infections could lead to additional increases in cytokines
and growth factors such as IL-1, IL-6, tumour necrosis
factor, granulocyte—macrophage colony-stimulating factor,
platelet-derived growth factor, basic fibroblast growth
factor and vascular endothelial growth factor, resulting in
arapid increase in the growth rate of Kaposi’s sarcoma
lesions.3® These lesions are characterized by proliferation
of spindle-shaped cells, mixed with fibroblasts and
inflammatory cells, with evidence of neoangiogenesis and
oedema (Figure 3).° These cytokines may provide
autocrine and paracrine growth stimulation of Kaposi’s
sarcoma cells, attracting other cells such as fibroblasts and
smooth muscle cells into the lesions.3*

Clinical Presentation and Staging

A staging procedure has been described and found to be
helpful in designing treatment protocols and assessing
prognosis and response to treatment as summarized in
Table 4.1

CUTANEOUS MANIFESTATIONS

The skin is the organ most commonly affected by Kaposi’s
sarcoma. Lesions present as multiple reddish blue to
violet nodules or plaques (Figure 1).! The overlying skin is
usually smooth but may be thickened or ulcerated.

In transplant-related Kaposi’s sarcoma, the skin lesions
may have a variable course, possibly related to the degree
of immunosuppression. They may present with a benign
appearance and no associated visceral involvement or
may take a more aggressive form with a malignant
appearance, which becomes widely disseminated and is
usually associated with visceral involvement.

GASTROINTESTINAL MANIFESTATIONS
Gastrointestinal Kaposi’s sarcoma has been reported
frequently in transplant recipients.* It is usually not
associated with any symptoms but may sometimes
present with a variety of manifestations including non-
specific upper gastrointestinal symptoms, gastrointestinal
bleeding and, more rarely, as a perforation, intestinal
obstruction, or protein-losing enteropathy.*! Diagnosis is
best made using endoscopy, which reveals the lesions as
maculopapular, polypoid, and volcano or umbilicated
nodular lesions. Gastrointestinal Kaposi’s sarcoma tends
to regress with regression of the skin lesions.*?

PULMONARY MANIFESTATIONS

Pulmonary Kaposi’s sarcoma has been documented in
transplant recipients,*' and can be diagnosed
radiologically. It presents as reticulonodular infiltrates
with hilar adenopathies with or without pleural
effusions (Figure 4). The presenting symptoms may be

b

Figure 3:
Intranuclear inclusion in a Kaposi’s sarcoma cell.
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Table 4. Staging procedure used in designing
treatment protocols and assessing prognosis in

patients with transplant-related Kaposi’s sarcoma?'

Stage

| Localized skin lesions involving one limb only

Il Widespread skin lesions involving more than one
limb

[Il Kaposi’s sarcoma involving the viscera and/or
lymph nodes

IV Generalized Kaposi’s sarcoma involving the skin,
viscera and/or lymph nodes

Substage

A No associated malignancy or life-threatening
infection

B Associated malignancy or life-threatening
infection

dry cough, low-grade fever, non-specific chest pain, and
haemoptysis. Pulmonary function tests reveal a restrictive
pattern and patients may or may not present with associated
skin lesions.

Bronchoscopy is sometimes a useful adjunct to
diagnosis, revealing violaceous endobronchial lesions, as is
transbronchial biopsy with subsequent histological
evaluation (Figure 5).42

Mortality is usually high and is secondary to respiratory
failure.

LYMPH NODE INVOLVEMENT

Lymphadenopathy is a common finding in patients with
transplant-related Kaposi’s sarcoma. Diagnosis is made by
clinical examination and/or CT scan of the abdomen and
chest. The most common location is the neck and, less
frequently, the axillary area. Detection of a large lymph
node around the mediastinum is quite common.

The lymph nodes are usually large, fleshy and dark blue.
Histologically, the normal architecture is replaced by
Kaposi’s sarcoma tissue. The lymph node enlargement
tends to regress with regression of Kaposi’s sarcoma
elsewhere, upon reduction of the immunosuppression.

OTHER MANIFESTATIONS

Kaposi’s sarcoma has also been found less frequently in
other organs including the liver, genitals, nose, larynx and
oropharynx.?!

According to the CTTR, 60% of the patients had non-
visceral Kaposi’s sarcoma confined to the skin, conjunctiva
or oropharyngeal mucosa, and 40% had visceral disease
mainly involving the gastrointestinal tract, lungs and lymph
nodes.'® The majority (98%) of those with non-visceral
disease had lesions of the skin and 2% had involvement of
the mouth.

Diagnosis is not easy in patients without the typical skin
manifestations. In fact, 27% of the patients with visceral

Figure 4:
Computerized tomography scan of pulmonary Kaposi’s
sarcoma in a heart transplant recipient.
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Figure 5:
Macroscopic appearance of pulmonary Kaposi’s
sarcoma in a heart transplant recipient.

disease had no skin manifestations but 3% did have oral
lesions, providing easy access for biopsy and diagnosis.°
The diagnosis of Kaposi’s sarcoma should be suspected
whenever a patient, particularly from the high-risk ethnic
groups, presents with reddish blue macules or plaques in
the skin or oropharyngeal mucosa, or apparently infected
granulomas that fail to heal.?? If the diagnosis is confirmed,
a work-up including CT scans of the chest and abdomen
and upper and lower gastrointestinal endoscopy will be
needed to exclude any visceral involvement.

Treatment and Outcome

Different treatment modalities have been used including
surgical excision, radiation therapy, chemotherapy,
reduction of immunosuppressive therapy, or combinations
of the various treatments.”-?2

One of the main approaches is reduction or
discontinuation of immunosuppressive drugs, which is
usually associated with regression of lesions.® According to
some studies and using the staging procedure previously
described, a reduction of immunosuppression is usually
sufficient to result in regression in the earliest stages
(I'and II). For the advanced stages (IIl and IV), a trial
reduction of immunosuppression is always recommended
first. If there is evidence of progression despite reduction of
immunosuppression, however, discontinuation is
recommended if it is feasible, e.g. kidney transplants. In
cases of pulmonary Kaposi’s sarcoma, discontinuation of
treatment from the time of diagnosis is recommended
because of the high associated mortality.?!

Localized non-visceral Kaposi’s sarcoma has resolved
with surgical excision, radiation, intralesional injection of
agents such as bleomycin, interferon-a, reduction of
immunosuppression, systemic chemotherapy, or a
combination of approaches.**#¢ Chemotherapy with agents
such as vinblastine, vincristine, bleomycin, etoposide and
mitoxantrone has been used successfully and is reserved for
disseminated cases.***® Some studies recommend the use of
chemotherapy as an early treatment in cases of pulmonary
Kaposi’s sarcoma, because of the high associated mortality.?!

Kaposi’s sarcoma is a highly radiosensitive tumour and
radiotherapy has been used to relieve painful lesions and
limb oedema secondary to lymphatic obstruction, or to
reduce the mass effect of the tumour.*¢ Radiotherapy
remains the treatment of choice for localized skin lesions.®

The role of antivirals such as aciclovir, ganciclovir,
foscarnet and cidofovir is unclear but there has been some
success when they have been used in combination with
other treatments*748

Variable results have been reported with the use of
interferon-o..** Interferon is known to induce an
immunologically mediated, steroid-resistant rejection,
which limits its use.5° Interferon may be indicated when,
despite discontinuation of immunosuppression and loss of
the graft, the tumour continues to progress.

According to the CTTR, 42% of the Kaposi’s sarcoma
patients experienced complete remission after various
treatments including alterations of immunosuppressive
regimens, chemotherapy and radiotherapy, and 38% of these
remissions followed reduction or cessation of
immunosuppression.® Patients with non-visceral disease had
a higher remission rate (53%) than those with visceral
disease (27%). Similar responses to reduction of
immunosuppression have been noted by others,'” but this
approach of reducing the immunosuppression exacts a
significant price: in one study, 59% of the renal transplant
recipients successfully treated this way lost their allograft
and 6% developed graft dysfunction.®

Immunosuppressive management is more difficult in
non-renal transplant recipients such as heart, lung, or liver
transplant patients, in whom the loss of the graft due to the
reduction or discontinuation of immunosuppression could
mean death unless re-transplantation is performed.
According to a study of 11 liver transplant recipients with
Kaposi’s sarcoma in whom immunosuppression was
drastically reduced, there was complete remission in two
patients, stabilization of lesions in four, and progression in
five — two of whom developed irreversible chronic rejection
and died.®

Kaposi’s sarcoma has been associated with significant
mortality when it is not diagnosed or treated early.
According to the CTTR, 57% of patients with visceral
disease died, and 72% of these deaths were caused by
Kaposi’s sarcoma. In contrast, only 23% of patients with
non-visceral Kaposi’s sarcoma died, death being most
commonly associated with infections or rejections.’® The
need for a higher and sustained immunosuppression in heart
and liver transplant recipients most probably accounts for
the higher mortality compared with kidney transplant
recipients.®

A key question that the clinician faces is when to
recommend another transplant and what type of
immunosuppressives to use in patients who have had
regression of Kaposi’s sarcoma but in whom chronic allograft
failure is present. The relationship between Kaposi’s
sarcoma and the immune system has been demonstrated in a
study of renal transplant recipients:>! seven patients with
Kaposi’s sarcoma were successfully treated by reduction or
discontinuation of immunosuppressives, but the lesions
recurred when the immunosuppression was resumed or
when they underwent a second transplant. Kaposi’s sarcoma
regressed again when immunosuppression was reduced, but
four of the patients lost their allograft to rejection. One of
these patients had been successfully treated for Kaposi’s
sarcoma many years before transplantation and developed a
recurrence 6 months after the transplant. Penn® recommends
waiting for at least 2 years before re-transplantation for most
malignancies, with the exception of those with a slow
recurrence rate such as incidentally diagnosed renal cell
carcinoma and in situ carcinoma of various organs.

Conclusions

Kaposi’s sarcoma is an unusual neoplasm that is being seen
more frequently in transplant recipients. The increasing
number and indications for organ transplantation in the
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population at risk, as well as the introduction of new and
potent immunosuppressive agents may account, in part, for
this increasing incidence.

Human herpesvirus 8 is considered the infectious agent
most likely to be responsible for Kaposi’s sarcoma, based on
extensive epidemiological studies and detection of HHV-8
DNA in all types of Kaposi’s sarcoma. The identification of
HHV-8 has been crucial in improving our understanding of
the complex pathogenesis and pathophysiology of Kaposi’s
sarcoma, and there have been rapid advances in the
dissection of the complex mechanisms of virus—host
interactions and the influences of immunosuppression and
its induced factors in the genesis of this tumour.

Some risk factors predisposing to Kaposi’s sarcoma have
been described including geographical origin, HHV-8
infection before and after transplantation and initial use of
polyclonal antilymphocyte antibodies. The significance of
each of these factors, together with the identification of new
ones, is currently under study.

The clinical diagnosis of Kaposi’s sarcoma taking place
after transplantation should be suspected in patients
presenting with reddish blue macules or plaques in the skin
or oropharyngeal mucosa. If the diagnosis is confirmed, any
visceral involvement should be excluded. Mortality is
significant when have taking place is not diagnosed or
treated early, and is higher in cases of visceral involvement.
The need for a higher and sustained immunosuppression in
heart and liver transplant recipients may account for the
higher mortality in this group compared with kidney
transplant recipients.

Different therapeutic modalities including surgical
excision, chemotherapy and radiotherapy have been
described. One of the main approaches in the management

of transplant-related Kaposi’s sarcoma is reduction or
discontinuation of immunosuppression, which is usually
associated with regression of lesions. This approach may,
however, be more difficult in non-renal transplant recipients
(hearts, lungs, livers), in whom the loss of the graft due to
reduction in immunosuppression could mean death unless
re-transplantation is performed.

Our increasing understanding of this disease is
contributing to the development of new molecular
diagnostic assays and innovative technologies, improving
the identification of individuals at risk for Kaposi’s sarcoma,
the determination of disease activity, and the monitoring of
response to therapy. Some of these assays may, ultimately, be
used to select patients who are more likely to respond to
therapies targeting specific pathogenic pathways, and each
component of the pathways could potentially serve as new
therapeutic targets. Several therapeutic approaches to inhibit
HHV-8 directly, the angiogenic process involved, or various
cytokines or other factors are currently under investigation
and include, among others, the use of cidofovir, lobucavir,
retinoids, human chorionic gonadotropin, IL-4, thalidomide
and human IL-12. Combinations of agents targeting different
aspects of Kaposi’s sarcoma pathogenesis may ultimately
prove even more effective than any single intervention.
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