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Kaposi’s sarcoma (KS) is a rare type of visceral 
and soft tissue sarcoma related to human herpes 
virus (HHV)-8 characterized by the proliferation 
of spindle shaped cells, mainly of vascular 
origin.1 Clinically, KS is a slowly progressing 
malign lesion commonly manifesting with 
cutaneous lesions with or without involvement 
of internal visceral organs and/or lymph 
nodes.1 It is classified clinicopathologically 
into four subgroups based on epidemiological 
data which are classical, endemic (African 
type), epidemic (AIDS-related), and iatrogenic 
(transplantation-related) KS. The type observed 
in the organ transplant recipients is known 
as a type that is considered to be related to 
immunosuppression and may regress after the 
discontinuation of the therapy or may show an 
aggressive and multifocal course compared to 
classical type.2 Both sporadic and opportunistic 

forms of KS are associated with the presence 
of the HHV-8 genome in the neoplastic cells. 
Although its incidence varies across different 
types, the most common presentation is 
purple, blue, red or dark brown, black macula, 
papule, plaque and nodular skin lesions and 
accompanying lymphedema, especially in the 
lower extremities.1 Systemic therapy may be 
considered in the patients with symptomatic 
visceral and mucosal involvement. For systemic 
therapy, in addition to the drugs such as 
anthracyclines, vinca alkaloids, bleomycin, 
oral etoposide and gemcitabine, taxanes have 
also being used during recent years for their 
antiangiogenic effects.3,4 Moreover, several 
studies have shown that paclitaxel monotherapy 
is a successful second-line treatment for both 
AIDS-associated KS and KS in a therapeutically 
immunosuppressed patient.4 Additionally, for 
patients with epidemic or iatrogenic KS, the 
most effective treatment requires correcting the 
underlying immunodeficiency.2

In this report, we present a patient with 
disseminated visceral KS after liver 
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ABSTRACT

Background. Kaposi’s sarcoma (KS) is a complication of immunosuppressive therapy for transplant recipients. 
Unlike adult recipients, KS in pediatric organ transplantation is quite rare. Treatment is usually withdrawal of 
immunosuppression; non-responders often receive chemotherapy. 

Case. We have reported a child with post-liver transplant visceral KS which has progressed despite withdrawal 
of immunosuppressive therapy, who has been treated with Paclitaxel for three weeks. KS has regressed 
completely after four cycles of Paclitaxel.

Conclusion. Paclitaxel should be considered as an effective first line treatment option for patients with post-
transplant KS. 
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transplantation who has showed a dramatic 
response to Paclitaxel therapy. 

Case Report

A seven year-old girl with chronic liver failure 
secondary to progressive familial intrahepatic 
cholestasis type III (PFIC III) was transplanted 
with a left lateral segment from her mother. 
The patient was third of four children from a 
first degree-cousin marriage. Her older brother 
and cousin were also diagnosed with PFIC III, 
and both were liver transplanted. According 
to current immunosuppression protocol, she 
received IV methylprednisolone at the dose 
of 10 mg/kg during surgery and the dose was 
decreased to 2 mg/kg/day at the end of the first 
week. Then, steroid was tapered to the dose of 
0.5 mg/kg/day in the post-transplant first month 
and withdrawn at the end of the post-transplant 
third month. She was given tacrolimus during 
the post-transplant period. One year after 
transplantation, she was presented with ascites. 
On physical examination of the oral cavity, there 
were 2x3 cm brown-blue-red nodule posterior 
of lower incisors (Fig. 1). Complete blood 
count revealed pancytopenia. Coagulation 
profile together with blood biochemistry was 
unremarkable. Serological tests for CMV and 
EBV IgM, CMV antigen testing, PCR for CMV 
and EBV were all negative. In addition, HIV 
antigens were negative. Abdominal CT revealed 
multiple enlarged mesenteric lymph nodes. 

Endoscopic examination revealed multiple 
polypoid brown-blue-red lesions on esophagus, 
stomach and duodenum. Multiple biopsies from 
said lesions revealed an infiltration of neoplastic 
cells with round-oval nuclei and moderate-
sized eosinophilic cytoplasm, and red blood 
cells among them. In immunohistochemical 
assessment, the neoplastic cells displayed CD34, 
CD31 (Fig. 2a) and HHV-8 immunoreactivity 
(Fig. 2b). The histopathological examination of 
biopsy was consistent with HHV-8 related KS. 
Tacrolimus was switched to sirolimus at a dose 
of 2 mg/m2 to keep the serum levels around 
5 ng/ml. In due course, no regression of the 
lesions was observed. Paclitaxel therapy at a 
dose of 100 mg/m2 per three weeks was started.5 
Informed consent was received from the family. 
Oral lesions regressed rapidly following 
first cycle; after four cycles of paclitaxel, all 
lesions were resolved completely (Fig. 3). The 
gastrointestinal endoscopic examination was 
macroscopically absent of any kaposiform 
lesion and histopathology of multiple biopsies 
was completely normal. Paclitaxel was tolerated 
well by the patient. Bone marrow suppression 
which developed during therapy was easily 
controlled by supportive therapy without any 
clinical manifestation. Now the patient is free of 
disease for at least 18 months and completely 
healthy with good hepatic graft function.

Fig. 1. Brown-blue-red nodule in the oral cavity.
Fig. 3. After four cycles of paclitaxel therapy, the 
lesion in the oral cavity regressed totally.
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Discussion

Because of the rarity of pediatric KS, there is a 
paucity of literature on treatment and outcome 
stratification with most treatment modality 
options extracted from literature of adults 
treated for KS. To date, there is no established 
consensus group therapeutic guidelines for the 
treatment of all four forms of pediatric KS.

Strong correlation between the 
immunosuppressive status of the patient and the 
development of KS is very well demonstrated, 
and it is now a major and increasing problem 
in organ transplant recipients.6 Unlike adult 
recipients, KS in pediatric organ transplantation 

is quite rare and mainly observed in renal 
allograft recipients.6 It is reported rarely after 
liver transplantation in children.7,8 Compared 
with renal transplant recipients, visceral 
involvement is more frequent among liver 
transplant recipients.9 So, the tendency to 
dissemination and systemic nature of KS in 
liver transplant recipients is considered to be 
responsible for shorter survival than those who 
have undergone renal transplantation.10

Reduction or discontinuation of 
immunosuppressive treatment is the first step 
in the treatment of iatrogenic KS and it has been 
associated with the disappearance of lesions.11,12 

Fig. 2. Immunohistochemical staining of biopsy specimens. Figure 2a and 2b show CD31 positivity and HHV-8 
immunoreactivity, respectively. 



Post-Liver Transplant Kaposi’s sarcoma, Paclitaxel

The Turkish Journal of Pediatrics ▪ September-October 2020 861

Turk J Pediatr 2020; 62(5): 858-862

In addition, there is evidence that patients 
with iatrogenic KS have had tumor regression 
when immunosuppression has been 
switched to sirolimus, a mammalian target 
of rapamycin (mTOR) inhibitor sharing both 
immunosuppressive and anti-neoplastic 
effects.13 Unlike other immunosuppressants, 
sirolimus has potent antitumor activity in vitro 
and in vivo. Sirolimus having antiproliferative 
and antitumor effect has been increasingly 
reported in the management of the disease.7,9 
In the presented case, tacrolimus has been 
withdrawn and sirolimus has been started. 
However, lesions have remained unaltered and 
chemotherapy has commenced.

Therapeutic options for KS are based upon 
disease stage, progression pattern and 
distribution, clinical type, and immune status.14 
For KS patients with more widely disseminated, 
progressive or symptomatic disease, systemic 
therapy with cytotoxic chemotherapy is 
generally warranted. The present case was 
not eligible for local therapy because she had 
multiple visceral and mucosal lesions. Several 
single agent therapies have been reported 
to be active in all subtypes of KS (vincristine, 
vinorelbine, etoposide, adriamycin, liposomal 
doxorubicin, epirubicin, bleomycin, docetaxel 
and paclitaxel) with an overall response rate 
ranging from 30 to 70%, although most of them 
have been partial responses.3

Taxanes (paclitaxel and docetaxel) are now 
promising agents in the treatment of KS 
with tolerable side effects. They have potent 
antiangiogenic activities, which may explain 
their efficacy on Kaposi lesions.15 Paclitaxel is 
a drug affecting the microtubules and cellular 
vital processes in nonmitotic phases of the cell 
cycle and it inhibits the growth of proliferating 
tumors either rapidly or slowly.14 The efficacy 
of paclitaxel given as second-line or third-line 
therapy has been evaluated well in association 
with highly active antiretroviral therapy in 
patients with AIDS-related KS.16,17 Recently, 
some articles about its efficacy in the treatment 
of classical, endemic and post-transplantation 

types of KS have also been published.18 Patel 
et al.5 have demonstrated prompt and durable 
response in two renal transplant recipients.

Limited cases of pediatric iatrogenic KS have 
shown promising response to mTOR inhibitor 
sirolimus, and paclitaxel chemotherapy.7,8 
Based on these data, because of promising 
results and tolerable side effects, we decided 
to start paclitaxel monotherapy as first line 
treatment. We continued to give sirolimus after 
the completion of chemotherapy regimen as 
maintenance, because it is an effective agent in 
both treatments of KS and prevention of organ 
rejection.

Pediatric patients with post-liver transplant 
who develop KS may face a dismal prognosis.8,19 
Celtik et al.8 describe a 15-month-old child who 
underwent liver transplant with subsequent 
pancytopenia, lymphadenopathy, edema, 
and subconjunctival bleeding. A cervical 
lymph node biopsy confirmed the diagnosis 
of disseminated KS. The first chemotherapy 
choice was weekly vinblastine, but the child was 
unresponsive. Second-line chemotherapy with, 
actinomycin D and cyclophosphamide was not 
effective. Then durable response was ensured 
by paclitaxel. Similar findings of multi-visceral 
KS after pediatric liver transplant have also 
been described in Mexico, France, and Turkey; 
many with fatal outcomes.7,19 Anthracyclines are 
another treatment option but limited effects with 
cardiotoxic side effects restrict its preference.3 
When evaluating child and adult data on post-
transplant KS, cytotoxic chemotherapy does 
not appear to be very effective. In addition, 
serious side effects associated with these 
treatments have been observed. Recently, 
efficacy of paclitaxel in post-transplant type KS 
has been published.5 In a review of Dow et al.20 
paclitaxel was the first chemotherapy option in 
pediatric post-transplant KS. Paclitaxel-related 
side effects were also much fewer than other 
chemotherapeutic agents.4 

In the present case, KS regressed completely 
after four cycles of Paclitaxel and remained in 
remission for 18 months.
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In conclusion, KS continues to cause significant 
morbidity and mortality worldwide in both 
pediatric and adult populations. Our experience 
suggests that paclitaxel is a promising and 
effective first line option for treatment of 
iatrogenic KS with tolerable side effects and 
sustained response. Further studies are required 
to standardize the paclitaxel treatment schedule 
and dosage in the disseminated iatrogenic type 
of KS.
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