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Abstract 
Kaposi sarcoma is an angioproliferative disease associated with human herpes virus 8 infection. Classic Kaposi sarcoma (CKS) 
usually develops in older age. Although CKS often does not require systemic therapy, systemic therapy can be administered in 
progressively symptomatic patients. In this real-life study, we purposed to determine effectiveness and safety of weekly paclitaxel 
therapy in the first-line treatment of CKS. In this cross-sectional retrospective study, we analyzed the clinical data of 44 patients 
with CKS who received first-line paclitaxel therapy between January 2000 and December 2020. Paclitaxel was administered 
by intravenous infusion 80 to 100 mg/weekly. The median age of the patients was 67 years (range, 39–86 years), and majority 
male (77.2%). All patients had cutaneous involvement in extremities. The median follow-up time from paclitaxel treatment was 
39.1 (range, 3.7–173.5) months. The median progression free survival from start of therapy was 35.1 months (range, 2–144 
months). Complete response, partial response and stable disease were observed in 7 (15.9%), 28 (63.7%) and 6 (13.6) patients, 
respectively. Objective control rate was 79.6%, and the median response time after the last dose of paclitaxel was 18.2 months. 
A total of 4 patients (9.1%) had grade 3 to 4 neutropenia, but it was not complicated by febrile neutropenia. Three patients (6.8%) 
experienced grade 3 to 4 peripheral neuropathy. No patient had grade 3 to 4 allergic reaction. There was no drug-related death. 
According to our results, paclitaxel is an effective therapy option with an acceptable safety profile for patients with advanced CKS.

Abbreviations: CKS = classic Kaposi sarcoma, CR = complete response, DCR = disease control rate, ECOG = eastern 
cooperative oncology group, KS = Kaposi sarcoma, Lip-D = pegylated liposomal doxorubicin, ORR = objective control rate, PD 
= progressive disease, PR = partial response, SD = stable disease.
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1. Introduction

Kaposi sarcoma (KS) is an angioproliferative disease associ-
ated with human herpes virus 8 infection.[1] The disease was 
named after the Hungarian dermatologist Moritz Kaposi of 
the University of Vienna, who once described the skin mani-
festations as “idiopathic multipigmented sarcoma of the skin” 
in 1872.[2] KS consists of 4 clinical types.[3,4] The first of these 
is the classical type (classical Kaposi sarcoma), which was first 
described by Kaposi and usually develops in old age. Others 
are associated with immunosuppressive conditions and are 
referred to as iatrogenic, endemic, and AIDS-related type. 
Classic Kaposi sarcoma (CKS) affects men 3 times more often 
than women.[5,6] The disease is most commonly diagnosed in 
individuals from the Mediterranean basin or Eastern European 
Jewish population.[3–5] CKS usually develops in the 60s and 

70s.[5,6] Only < 10% of cases develop in people younger than 
50 years.

CKS is a chronic disease with a slow course and is character-
ized by skin involvement and usually does not cause death.[4,5] 
Lesions appearing as purplish to reddish-blue well-circum-
scribed macules, plaques, and nodules usually begin on the dis-
tal extremities, particularly the lower extremities and feet.[3,4] 
Clinically, it can cause lymphedema, edema, pain, ulceration, 
bleeding, and functional disorders. Rarely, involvement of 
lymph nodes and visceral organs can be observed in advance 
cases.[3,4] There is no widely used and internationally accepted 
staging system for CKS.[7–10] It is generally divided into 4 stages 
according to a staging system developed by Brambilla et al[10] 
according to the rate of progression and spread of the disease 
observed in 300 patients with CKS: stage 1, maculonodular 
involvement observed in the lower extremity; stage 2, infiltrative 
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stage predominantly associated with plaque and sometimes 
small nodules on the lower extremities; stage 3, florid stage 
characterized by ulcerated multiple angiomatous plaques and 
nodules; and stage 4, the disseminated stage in which multiple 
angiomatous nodules and plaques extending beyond the lower 
extremities. Clinically, stages 1 to 2 usually have a slow course, 
while stages 3 and 4 can have an aggressive course.

Although CKS often does not require systemic therapy, in 
advance cases chemoterapy can be administered in progressively 
symptomatic patients to reduce the number and size of lesions 
and alleviate disease-related severe symptoms reducing quality 
of life such as bleeding, pain, lymphedema, and functional dis-
orders.[7,8,11] In advanced cases, pegylated liposomal doxorubicin 
(Lip-D) and paclitaxel are the most preferred agents as first- and 
second line therapy, regardless of KS subtype.[7,8,11] Other che-
motherapeutic agents for KS treatment include oral etoposide, 
vinblastine, bleomycin, vinorelbine, and gemcitabine.[7,8] Data 
on the efficacy of paclitaxel in CKS were obtained from ret-
rospective studies[12–15] and have been inferred from data sup-
porting the use of paclitaxel in AIDS-related KS.[16–18] Previous 
studies show that paclitaxel is well tolerated and effective in 
controlling the disease in the elderly population.[12–15]

In the literature review, studies showing effectiveness and 
safety of weekly paclitaxel therapy as a first-line chemotherapy 
for CKS were very few and conducted in a very small sample 
size.[11–14] In this real-life study we purposed to investigate the 
effectiveness and safety of paclitaxel therapy in the first-line 
treatment of CKS in a large sample size with 20 years of experi-
ence in our tertiary cancer center.

2. Methods
In this cross-sectional retrospective study, we evaluated the clin-
ical data of 44 patients with CKS who received first-line pacl-
itaxel therapy between January 2000 and December 2020 at 
a single cancer center. The inclusion criteria of the study were 
as follows: age of > 18 years and histologically confirmed KS. 
Patients with HIV-positive or immunosuppression (iatrogenic 
KS) were excluded from this study.

The baseline clinicodemographic and laboratory data such 
as; age, gender, comorbidities (diabetes mellitus, hyperten-
sion, chronic heart failure), eastern cooperative oncology 
group (ECOG) performance status, stage, tumor location, and 
response to treatment were recorded from our institutional can-
cer registry. Tumor-related complications included pain, func-
tional impairment, ulceration, bleeding, and lymphedema. The 
disease was staged according to the classification proposed by 
Brambilla et al[10] for CKS.

Paclitaxel was administered by intravenous infusion 80 to 
100 mg/weekly and continued up to complete response (CR) 
was achieved or maximum clinical response. It was recom-
mended that paclitaxel therapy be discontinued, if occur in case 
of serious side effects or disease progression.

3. Response to treatment
There is no globally accepted response assessment and staging 
system for CKS, and the only approved system is from the AIDS 
Clinical Trials Group Oncology Committee.[16,19] While these 
criteria are certainly utility useful for HIV-related KS, they are 
not entirely useful for CKS from its different clinical features. 
Therefore, we preferred the revised World Health Organization 
criteria.[20] This response assessment system was based on the 
number of skin lesions usually present when there was an 
objective reduction in skin lesions and reductions in tumor-re-
lated complications. Treatment response assessment included a 
detailed clinical examination, physical observation, and review 
of old photographs of the disease. Thus, tumor-related complica-
tions were followed in each paclitaxel cycle. Objective treatment 

response assessment was performed every 3 weeks. A CR was 
defined as the disappearance of all clinical manifestations. A 
partial response (PR) was defined as the absence of new lesions 
and at least 25% regression of previous lesions. A progressive 
disease (PD) was defined as an increase of ≥ 25% in the size 
of previously existing lesions or development of new lesions. 
Any response that did not meet the criteria for CR, PR, or PD 
was defined as stable disease (SD). The objective response rate 
(ORR) was defined as CR + PR, whereas the disease control rate 
(DCR) was defined as CR + PR + SD. The severity of adverse 
events was graded using the Common Terminology Criteria for 
Adverse Events (version 5.0) scale.

4. Statistical analysis
Descriptive statistical analyses were performed including all data 
collected for this study. Statistical Package for the Social Sciences 
version 25.0 was used for all statistical analyses, and P values of 
< .05 were used to denote statistical significance. Survival anal-
ysis was performed using the Kaplan–Meier method. Overall 
survival was defined as the time from the start of the first-line 
treatment until death due to any cause. Progression-free survival 
was calculated from the beginning of chemotherapy treatment 
to disease progression or death from any cause.

5. Results
In this retrospective study, we evaluated 44 patients receiving 
paclitaxel as the first-line therapy for CKS. The average age of 
the patients was 67 years (range, 39–86 years), with a male pre-
ponderance (77.2%). Table 1 presents detailed the demographic 
and clinical characteristics of the patients. Except for 5 (11.3%) 
patients with an ECOG-PS of 2, all patients ECOG-PS was 0 or 
1. Moreover, 63.6% of patients had 1 or more comorbidities: 
19 patients (43.1%) had hypertension, 11 patients (24%) had 
diabetes mellitus, and 5 patients (11.3%) had cardiac failure. 
Family history of KS was not identified in any of the patients.

All patients had cutaneous involvement in extremities: 26 
(59.1%) patients, only lower extremities; 14 (31.8%) patients, 
lower and upper extremities; and 4 (9.1%) patients, only upper 
extremities. Extremity and trunk involvement was noted in 5 
patients (11.3%), while extremity and trunk and head involve-
ment was noted in 2 patients (4.5%). Noncutaneous involve-
ment was present in the following patients: 4 patients (9%), 
lymph node; 2 patients (4.5%), visceral involvement; and 3 
patients (6.8%), mucosal involvement.

The cutaneous stage consisted of the following: maculonod-
ular, 0 (0%); infiltrative, 18 (40.9%); florid, 22 (50%); and 
disseminated, 4 (9.1%). In the pretreatment clinical evaluation 
of patients, there was edema in 23 (52.2%) patients, pain in 
21(47.7%) patients, hemorrhage in 15 (34.1%) patients, ulcer-
ation in 12 (27.2) patients, and functional deterioration in 10 
(22.7) patients. Twenty patients received second line treatment, 
and 11 patients received third- or higher line treatment. Oral 
etoposide, Lip-D, vinorelbine, and capecitabine treatments were 
used in the second and other lines of therapy. Paclitaxel rechal-
lenge treatment was used in 5 patients.

The mean time interval between the diagnosis of KS and the 
start of paclitaxel therapy was 2.7 years. The median follow-up 
duration from paclitaxel therapy was 39.1 (range, 3.7–173.5) 
months. The response to therapy of the 44 evaluable patients 
is summarized in Table  2. CR and PR were observed in 7 
(15.9%) and 28 (63.7%) patients, respectively, giving an OR 
rate of 79.6%. SD was noted in 6 patients (13.6%), and PD in 
3 patients (6.8%). DCR was observed in 93.1%. The median 
overall survival was 110.2 months (range, 49.9–170.5 months) 
(Fig. 1). The median progression free survival from the start of 
therapy was 35.1 months (range, 2–144 months) (Fig. 2). The 
median duration of response was 18.2 months.
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Patients generally tolerated the treatment well. Major toxic-
ities are shown in Table 3. Patients received an average of 13.9 
cycles (range, 3–26) of paclitaxel treatment. The most com-
mon hematological side effects were grade 1 to 2 neutropenia 
(43.1%) and anemia (31.8%), while the most common non-he-
matological grade 1 to 2 side effects were fatigue (68.1%), hair 
loss (54.5%), and peripheral neuropathy (45.4). A total of 4 
patients (9.1%) had grade 3 to 4 neutropenia, but it was not 
complicated by febrile neutropenia. Three patients (6.8%) had 
grade 3 to 4 peripheral neuropathy. No patient had grade 3 to 4 
allergic reaction. There was no drug-related death.

6. Discussion
In this real-world study, we investigated the efficacy and safety 
of weekly paclitaxel of first-line treatment of CKS. According to 

Table 1

Demographic and clinical characteristics of the patients.

Characteristics N % 

Age, median 67 (range;39–86)
Sex Female 10 22.8

Male 34 77.2
ECOG Performance Status 0–1 39 88.7

2 5 11.3
Involvement body sites Lower extremities 40 90.9

Extremities 44 100
Extremities, trunk 5 2.3

Extremities, trunk, head 2 6.8
Stage Maculonodular 0 0

İnfiltrative 18 40.9
Florid 22 50

Disseminated 4 9.1
Complication of disease Edema 23 52.2

Pain 21 47.7
Hemorrhage 15 34
Ulceration  12 27.2

Functional impairment 7 15.9
Subsequent therapy Second line 20 45.4

Third or higher line 11 25
Number of cycles, median 13.9 (range, 3–26)
Median follow-up time (mo) 39.1 months (3.7–173.5)

ECOG = eastern cooperative oncology group.

Table 2

Response to treatment.

Variables n/% 

Best response to therapy (n/%)  
Complete response n (%) 7/15.9
Partial response n (%) 28/63.7
Stable disease n (%) 6/15.9
Progressive disease n (%) 3/6.8
Disease control rate n (%) 41/93.1
Objective response rate n (%) 34/79.6
Median overall survival (mo) 110.2 (49.9–170.5 mo)
Median progression-free survival (mo) 31.9 (27.2–36.6 mo)
Median duration of response (mo) 18.2

Figure 1.  Median overall survival was 110.2 ± 30.7 months (range; 
49.9–170.5).

Figure 2.  Median progression-free survival was 31.9 ± 2.3 months (range; 
27.2–36.6).
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our results, the ORR and DCR were 79.6% and 93.1%, respec-
tively. The median duration of response was 18.2 months.

CKS usually occurs in older age and has a slow course. 
Although its incidence varies geographically, it is increased 
in the Mediterranean population.[5,8] Systemic treatment is 
often not required in the treatment of this chronic neoplasm, 
which rarely causes mortality.[7,8] Although there is no clear 
accepted approach on when to start systemic therapy, the gen-
eral approach is during symptomatic visceral or lymph node 
involvement, development of diffuse symptomatic lesions on 
multiple body parts (not suitable for local treatments modality), 
or diffuse nodular disease of a large part of an extremity or 
widespread involvement[7,8,11]

The main objectives in the treatment of CKS is not only to 
prolong survival and control of the disease but also to increase 
the quality of life of patients by improving complications, such 
as tumor-related edema-pain-ulceration-bleeding, functional 
deterioration, and lymphedema[7,8,11]

Paclitaxel is an antimicrotubule agent inhibiting the 
anti-apoptotic effect of bcl-2, a well-known proto-oncogene 
that is highly expressed in KS.[21] Data on the use of paclitaxel 
in CKS were obtained from several retrospective studies in CKS 
treatment and experience in the treatment of HIV-associated 
KS.[12–18]

In the study of Brambilla et al[13] in 2008 with 17 patients, 
weekly 100-mg paclitaxel treatment was applied in the first 
series treatment of CKS, and the ORR was 14/17 (82.3%). The 
mean time to recurrence after treatment was 4.5 months.

In the study of Denis et al[12] conducted with 10 patients in 
2016, 80 to 100 mg weekly paclitaxel treatment was adminis-
tered, and PR was obtained in 9 patients and stable response 
in 1 patient. During the follow-up period, 5 of 10 patients had 
progression, and the median time of progression was 14 months.

In a recently published retrospective study with a large 
sample size conducted by Tourlaki et al,[14] 58 patients were 
examined, and 11 of these patients received the first series 
of 100 mg/week paclitaxel and 47 of them received a second 
series of paclitaxel. In the whole population, an average of 
13.5 infusions was administered, and the ORR was found to 
be 94.6%. CR was obtained in 7 of 11 patients who received 
the first series of paclitaxel, and PR was obtained in 4 (ORR, 
100%).

In our study, the ORR was 79.6%, similar to those in the 
literature[12–15] In our study, the median follow-up period from 
the beginning of paclitaxel treatment was 39.1 months, and the 
patients received an average of 13.9 cycles. The median duration 
of response was 18.2 months. These results were similar to those 
of previous retrospective studies.[12–15]

There is no consensus on which agent should be selected first 
in the first-line systemic treatment of CKS. The relatively low 
incidence of the disease, the fact that it usually occurs in old 
age, and the abundance of comorbidities limit prospective stud-
ies. There are differences in the choice of treatment from center 

to center, and besides institutional experience, experience in the 
treatment of HIV-related KS is used.[7,8,10] Accordingly, the more 
accepted first-line treatment worldwide is Lip-D.[7,8,10] However, 
unlike HIV-related KS, CKS is seen in the elderly population and 
patients with several comorbidities with low cardiac reserve, 
and this is an important limiting factor for cardiac safety in the 
long-term use of Lip-D.[7,8,13,14]

In our study, twenty patients (45.4%) received second line 
treatment, and 11 patients (25%) received third- or higher 
line treatment. Paclitaxel rechallenge treatment was used in 5 
patients in second-line setting. Oral etoposide, Lip-D, vinorel-
bine, and capecitabine treatments were used in the second and 
other lines of therapy. There is no standard approach in the 
selection of treatment in patients who have progressed after 
first-line Paclitaxel therapy. In addition to the patient perfor-
mance status and comorbidities, institutional experience may be 
decision in the treatment choose.

In our study, paclitaxel treatment was well tolerated. The 
most common side effects of grades 3 to 4 were neutropenia, 
fatigue, and peripheral neuropathy. There was no febrile neu-
tropenia, grade 3 to 4 allergic reaction, or drug-related death, 
these results were consistent with those of previous retrospec-
tive studies.[12–15]

This study has several limitations. this study was retrospec-
tive and conducted in a heterogenous patient group unlike ran-
domized trials with strict inclusion criteria. But these findings 
may provide a realistic picture of what is observed in daily clin-
ical practice.

In conclusion, based on the study findings, we recommend 
paclitaxel as an effective therapy option with an acceptable 
safety profile for patients with advanced CKS.
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