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Abstract

Kaposi’s sarcoma is a vascular tumor associated with HHV-8. Clinically, there are classical, AIDS-related epidemic, endemic
and iatrogenic types. Local, interventional and systemic treatments are available depending on the type of disease, extent and
severity of lesions. However, there is no consensus on optimal treatments and this causes difficulties in treatment selection.
Topical treatments such as alitretinoin, timolol, imiquimod, silver nitrate application, laser and surgery can be used. In systemic
treatment, chemotherapeutics, immune modulators and antiviral agents can be used. Apart from these, successful results have
been reported with treatments such as mTOR inhibitors, immune checkpoint inhibitors, PD-L1 inhibitors. In addition, treatments

targeting enzymes such as methyltransferase, RNase and nitric oxide synthase are promising.
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Abbreviations: HHV-8: Human Herpes Virus-8; AIDS:
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Introduction

Kaposi’s sarcoma is an angioproliferative neoplasia that can
involve all organs and is associated with immunosuppression
[1]. It was first described by Hungarian dermatologist Moritz
Kaposi in 1872 [2]. Kaposi's sarcoma herpes virus, also

known as Human herpes virus-8 (HHV-8), which increases
angiogenesis in addition to genetic predisposition, has been
found to play a role in its etiopathogenesis [2]. Clinically, it
is usually characterized by purplish brown macules, plaques
and nodules in the distal lower extremities. Lesion sizes may
remain unchanged or may show rapid progression. Also,
lymphedema may accompany the affected extremities [3].

Kaposi sarcoma has 4 types: classical, AIDS-related
epidemic, iatrogenic and endemic. The classical type is
frequently seen in elderly men of Mediterranean and
eastern European origin. The endemic type is common
in Africa and can also be seen in children. AIDS-related
epidemic type is associated with HIV infection and seen in
homosexual or bisexual men. The iatrogenic type occurs
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in patients receiving immunosuppressive therapy or solid
organ transplantation, especially kidney transplantation. In
addition, there is an increasing number of cases of Kaposi's
sarcoma in homosexual men without HIV infection [4] and
in some publications it may be considered as the fifth type of
the disease [5].

Classical Kaposi’s sarcoma usually has a chronic and slow
course, but sometimes it may show an acute and rapid
course leading to mortality [6]. The diagnosis of Kaposi
sarcoma is based on clinical, histopathology, HHV-8 serology
and immunohistochemical methods [7,8].

Discussion

Treatment aims to restore the immune system, reduce the
size of the lesions and prevent lymphedema. On the other
hand, the choice of treatment is influenced by the type and
extent of the disease, the patient’s comorbidities and the
experience of the clinician. However, studies on treatment
in the literature are generally based on case reports and
retrospective case series. Despite many new developments,
a definitive algorithm for treatment has not yet been defined.
In this review, current approaches in the treatment of
Kaposi’s sarcoma are presented.

Asymptomatic cases with a limited number of lesions can be
followed without treatment, but the disease may progress. In
a study of 39 asymptomatic patients with Kaposi’s sarcoma,
patients were followed up for 2 years without treatment and
the rate of patients without progression was only 34% [9].

In the iatrogenic type, the primary goal should be to reduce
immunosuppression and regression or even complete
remission can be observed by modifying immunosuppression
regimens [2]. Also, in the epidemic type associated with
AIDS, disease regression can be observed with antiretroviral
therapy [10]. At the same time, it has been shown that
HIV protease inhibitors can be used in treatment due to
their antiangiogenic and anti-tumoral invasion properties
different from their antiretroviral effects [11].

Local treatment options should be considered in cases with
a limited number of skin lesions. Topical agents such as
alitretinoin, imiquimod, timolol can be used in the treatment
of lesions limited to a small anatomical area [12]. In local
and limited number of symptomatic lesions, excision [13],
cryotherapy [13], silver nitrate [14], pulse dye [15] and Nd-YAG
laser [16] treatments can be applied. Intralesional injection
with systemictreatmentagents such as vinblastine, vincristine,
bleomycin, doxorubicin, interferon can be performed [14].

Kaposi’s sarcoma lesions are highly sensitive to radiotherapy
and it is a good option when there are multiple lesions in a

limited anatomical area [17]. Although treatment responses
are similar, electron beam therapy may be preferable due to
lower out of field recurrence rates [18]. Electrochemotherapy
can also be used to increase drug penetration into the tumor
[19,20].

There is no consensus on the indications for systemic
therapy. In general, however, systemic therapy is indicated
in symptomatic visceral or mucosal involvement, diffuse
symptomatic skin lesions not covered by the radiation field,
diffuse nodular disease and moderate to severe lymphedema
[14].

In systemic treatment, pegylated liposomal doxorubicin and
paclitaxel are recommended in the first line [10]. However,
caution should be exercised in patients with cardiac
problems. For patients with peripheral lymphedema or
disease limited to the skin and oral mucosa, pomalidomide is
an alternative to both classical and epidemic chemotherapy.
Chemotherapeutic drugs such as paclitaxel, etoposide,
bleomycin, vinorelbine, vincristine, gemcitabine can be used
alone or in combinations in progressive disease resistant to
initial treatment [2]. The choice between these agents should
be individualized, taking into account age, comorbidity and
personal preference. Immunomodulatory agents such as
thalidomide with antiangiogenic and antiinflammatory
properties and IFN with antiproliferative and antiviral
activity can be used in AIDS-related Kaposi’s sarcoma [14].

Molecularly targeted antiangiogenic agents such as
mTOR inhibitors like sirolimus and everolimus [21,22],
pazopanib [23], bevacizumab [24]; checkpoint inhibitors
such as nivolumab [25], HIF-1, MYC dual inhibitors such as
echinomycin [26], PD-1 inhibitors such as pembrolizumab
[27], histamine blockage [28], CRISPR [29], fecal
transplantation [30], N6 methyladenosine modification [31],
METTL 16, a newly discovered RNA methyltransferase [32],
a catalytic RNA against KSHV immediate early replication
and transcription activator [33], iNOS inhibition [34] are
among the promising treatments in the future. It has also
been observed that nevirapine, ganciclovir, foscarnet and
sidefovir have antiviral activity on HHV-8 [35].

In a study by Masood et al, VEGF was shown to be an autocrine
growth factor with high levels of expression in AIDS-
associated KS cases, and VEGF antisense oligonucleotides
inhibited the growth of KS cells in mouse models [36]. There
is a case treated with pazopanib [37] and a phase 2 study of
bevacizumab in the treatment of KS [38]. Joest et al. showed
that PD-L1 positive microenvironment protects the tumor
from immune system attack in nodular stage Kaposi Sarcoma
and PD-L1 inhibitors such as nivolumab and pembrolizumab
are promising in the treatment of KS [39]. It has been shown
that histamine, which plays an important role in allergic
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reactions, is highly expressed in AIDS-associated KS cases
and histamine blockade suppresses lytic replication of HHV8
[28]. Genetic therapies for herpesvirus replication have been
targeted with CRISPR, a popular technology of today. In the
study conducted by Tian X, et al. [29] it was pointed out that
SMCHD1 geneisarestriction factor in herpesvirus replication
and that treatments targeting this gene can be used [29].
Fecal transplantation has been shown to increase the effects
of immunotherapy agents and contribute to treatment
by showing cross reactivity with tumor neoantigens. In
melanoma and RCC, tumor size reduction was reported with
fecal transplantation without PD-1 inhibitor administration
[30]. MEETL16, an RNA methyl tranferase, has been shown to
play an important role in the lytic replication of herpesvirus
[32]. iNOS expression has been shown to correlate with
herpesvirus lytic gene expression and inhibition may be
a therapeutic target [34]. MYC and HIF-1 oncoproteins
have been shown to be closely associated with herpesvirus
replication and oncogenesis. Echinomycin, which inhibits
both of these proteins, has been shown to dramatically
regress cell growth in vivo and in vitro [26].

Conclusion

The management of Kaposi’s sarcoma is still challenging,
the type of disease, prevalence and systemic involvement
should be considered when making treatment decisions and
a multidisciplinary approach is required in collaboration
with dermatology, oncology and infectious diseases. There
are many new developments in treatment and the clinician’s
experience, patient preference and comorbid conditions
influence the choice of treatment. However, it should be
noted that the exact criteria for the initiation of systemic
therapy and the choice of treatment modality have not been
defined and there is no consensus on optimal treatment.
More studies are needed in this regard.
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