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gression.  Conclusions:  Treatment options in the resource-
constrained setting are limited, both by financial constraints 
as well as the need to avoid myelotoxicity, which is associ-
ated with high morbidity in this treatment setting. This work 
shows that gemcitabine has promising activity in KS, with 
both objective responses and clinical benefit observed in 
this care setting. Gemcitabine as a single agent merits fur-
ther investigation for AIDS-associated KS. 

 Copyright © 2010 S. Karger AG, Basel 

 Background 

 Kaposi’s sarcoma (KS), originally described in 1872 as 
an indolent pigmented mucocutaneous malignancy 
evolving over 10–15 years, was subsequently described as 
an malignancy endemic to Africa, with several variant 

 Key Words 

 Gemcitabine  �  Sarcoma  �  Second-line chemotherapy  �  
Tolerability  �  Treatment outcome 

 Abstract 

  Objectives:  Evaluation of outcomes in the use of single-
agent gemcitabine for the treatment of AIDS-associated
Kaposi’s sarcoma (KS) in a western Kenyan cancer treat-
ment program.  Methods:  Retrospective chart review of all 
patients with KS treated with single agent gemcitabine fol-
lowing failure of first-line Adriamycin, bleomycin, and vin-
cristine (ABV). Baseline demographics were collected, and 
clinicians’ assessments of response were utilized to fill out 
objective criteria for both response as well as symptom ben-
efit assessment.  Results:  Twenty-three patients with KS who 
had previously failed first-line therapy with ABV were evalu-
ated. Following treatment, 22 of the 23 patients responded 
positively to treatment with stable disease or better. Of the 
18 patients who had completed therapy, with a median fol-
low-up of 5 months, 12 patients had no documented pro-
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presentations and clinical courses  [1] . Heralding the start 
of the AIDS era, KS was described in young homosexual 
men, and was later linked to immunodeficiency from 
HIV  [2] . The prevalence of HIV in Africa, along with the 
prevalence of human herpesvirus 8 (the causative agent 
of epidemic KS  [3] ), has led to a marked prevalence of KS 
in Sub-Saharan Africa, where it is the most common can-
cer affecting males (12.9% of all diagnosed cancer) and 
third most common cancer of females (5.1% of malig-
nancy)  [4] . In Uganda, neighboring Kenya to the west, KS 
represents 50% of tumors seen in HIV-positive men  [5] . 
Untreated, either with combination antiretroviral thera-
py (cART) or chemotherapeutics, the prognosis of this 
malignancy can be less than 6 months  [6] .

  While implementation of anti-retroviral therapy has 
markedly reduced the incidence of AIDS-associated KS 
in Europe  [7] , late-presentation disease combined with 
unavailability of cART means that systemic chemother-
apy with palliative intent has become a mainstay of KS 
treatment in Sub-Saharan Africa  [8–10] . A wide variety 
of systemic chemotherapeutic agents have been effica-
cious in KS, both as single agents and as combination 
chemotherapy, including vincristine  [11, 12] , bleomycin 
 [13–15] , anthracyclines  [15–17] , interferon  [18] , paclitaxel 
 [19, 20] , and etoposide  [21] . In resource-replete settings, 
liposome-encapsulated doxorubicin is the standard of 
care, with response rates up to 80% and durable remis-
sions of disease lasting for years are common  [22, 23] . 
However, in resource-limited settings where cost of ther-
apy can become paramount combined with relative lack 
of trials, a gold-standard for therapy remains unclear 
 [24] . The combination regimen of Adriamycin, bleomy-
cin, and vincristine (ABV) is common, with an approxi-
mately 25% response rate and a cost making it feasible to 
pursue  [15, 17, 25] .

  Western Kenya is the site of an innovative comprehen-
sive HIV/AIDS care program, the Academic Model for 
Providing Access to Healthcare (AMPATH) – United 
States Agency for International Development (USAID) 
Partnership. In conjunction with the Moi Teaching and 
Referral Hospital and Moi University, the AMPATH-
USAID Partnership has developed cancer services over 
the last 8 years to address the burden of malignancy
found in the HIV/AIDS population  [26, 27] . Oncology 
services, limited to chemotherapy and palliative care, are 
offered at AMPATH’s central location in Eldoret and at 5 
satellite clinics throughout western Kenya. Satellite clin-
ics see patients on a 4-week rotation, allowing all patients 
enrolled in cancer services to be seen monthly at mini-
mum. This has important implications for feasible che-

motherapy schedules in this practice environment. Pa-
tients presenting with AIDS-related KS, with no im-
provement in spite of initiation of cART, are offered ABV 
as first-line treatment. However, with a 75% failure rate, 
other options for therapy need to be explored. Based on a 
case series in classical KS, and a kind donation from Eli 
Lilly and Co. to the USAID-AMPATH Partnership, gem-
citabine was explored as second-line therapy in patients 
who failed ABV  [28] .

  Gemcitabine (2 � ,2 � -difluoro-2 � -deoxycytidine) is an 
S-phase nucleoside anti-metabolite that has demon-
strated activity in a variety of solid tumors, including 
sarcomas. The most common dose and schedule of this 
agent is 1,000 mg/m 2 , given on days 1, 8, and 15 of a 21-
day cycle for pancreatic cancer, but schedules for other 
indications vary (i.e. monthly for refractory non-Hodg-
kin’s lymphoma). The toxicity profile of gemcitabine is 
acceptable in resource-limited settings, with a dose-lim-
iting toxicity of thrombocytopenia – avoiding the exces-
sive risks of neutropenia in resource-limited settings 
(associated with higher morbidity in the developing 
world)  [5] . Under this program, 32 patients were treated 
with gemcitabine from August 2006 to October 2007. 
Patients were treated with both single-agent gemcitabi-
ne and gemcitabine in combination with other agents 
(most frequently bleomycin, vincristine, or cyclophos-
phamide). Based on clinician anecdote, it was felt that 
there were significant responses to gemcitabine amongst 
patients who had failed prior lines of chemotherapy. To 
explore this anecdotal evidence, a retrospective chart 
review was conducted for 23 consecutive patients who 
received gemcitabine monotherapy for mucocutaneous 
AIDS-related KS and had previously failed ABV as first-
line therapy.

  Methods 

 Of all the patients treated with gemcitabine from August 2006 
to October 2007, only patients who received single-agent gem-
citabine following documented failure on ABV were selected for 
further analysis. Twenty-three patients with documented pro-
gression of KS lesions while on ABV and cART were included.
The following data were collected by paper chart review: patient 
demographics, opportunistic infections, date of HIV diagnosis, 
start date of cART, cART regimen, duration of cART prior to 
gemcitabine, CD4 counts, date of KS diagnosis, lesion descrip-
tion, Karnofsky Performance Status score, pain and analgesic us-
age (derived from a separate pharmacy database), assessment of 
chemotherapy dose and cycle, as well as deviations from routine 
therapy, and incidence and description of adverse events. Using 
records from initial oncology clinic evaluations and other perti-



 Efficacy of Gemcitabine for Kaposi’s 
Sarcoma  

Oncology 2010;78:5–11 7

nent AMPATH-USAID records, a determination of the probable 
AIDS Clinical Trials Group oncology staging of AIDS-related KS 
on presentation (prior to any therapy) was completed  [29] . The 
presence of KS in the gastrointestinal tract and other non-nodal 
viscera was not included in the definition of disseminated disease 
as the diagnostic tools necessary to confirm the presence of KS in 
these areas were not available. Additionally, due to lack of local 
resources, the majority of patients in this setting are treated based 
on clinical diagnosis; therefore, pathology was not available for all 
patients treated during this period.

  Responses were evaluated at 4-week intervals (all patients are 
scheduled at a minimum of 4-week intervals in this practice set-
ting) and at the last follow-up visit recorded on the chart. Assess-
ment of KS lesion response was limited to mucocutaneous lesions 
only, again due to the lack of additional diagnostic equipment. For 
the purpose of this analysis, and based on the work of Okuno et 
al.  [28] , the following definitions of response were created: pa-
tients free of all lesions for  6 4 weeks were considered to have a 
complete response, partial response was defined as a  1 50% reduc-
tion in lesions for  6 4 weeks, no significant change in size of or 
appearance of new lesions was considered stable disease, and pro-
gressive disease was defined as an increase in the size of existing 
lesions or appearance of new lesions.

  Additional endpoints assessed include progression-free sur-
vival and clinical benefit response. Progression-free survival was 
assessed in patients who completed all planned gemcitabine pri-
or to completion of this chart review. Clinical benefit response 
was based on the methods utilized in 2 trials evaluating the use 
of gemcitabine in patients with locally advanced or metastatic 
pancreatic cancer  [30–32] . An adaptation of this validated com-
posite measure, which is based on analgesic consumption, pain 
intensity, performance status, and weight change, was created to 
allow for an objective interpretation of subjective chart notes. 
Because of intermittent sparse documentation in the clinical 
charts, the following definition of clinical benefit was created 
prior to initiation of the chart review. Either of the following cri-
teria defined a clinical benefit for the purposes of this analysis: 
(1) the patient achieved a  6 50% reduction in pain intensity or 
analgesic consumption, or a 20-point or greater improvement in 
Karnofsky Performance Status for a period of at least 4 consecu-
tive weeks, without showing any sustained worsening in any of 
the other parameters; (2) the patient was stable on all of the afore-
mentioned parameters, and showed a sustained weight gain of at 
least 7% maintained for  6 4 weeks. Absence of clinical benefit 
was defined as 4 consecutive weeks with either: (1) an increase in 
pain intensity or analgesic consumption; (2) a 20-point decrease 
in performance status occurring during the first 12 weeks of 
therapy.

  To assess for toxicity, charts were examined for evidence of 
the following: anemia, leukopenia, neutropenia, thrombocyto-
penia, edema, renal dysfunction, hepatic dysfunction, fatigue, 
fever, weight loss, pneumonitis/pulmonary infiltrates, constipa-
tion, nausea, emesis, infection, pain, and dyspnea. Toxicities 
were graded per the Cancer Therapy Evaluation Program’s 
Common Terminology Criteria for Adverse Events, version 3.0 
 [33] . As laboratory testing was limited to complete blood counts 
for the majority of patients, several toxicities could not be as-
sessed (e.g. electrolyte imbalances, renal toxicity, and hepatic 
toxicity).

  Results 

 Patient Characteristics 
 Twenty-three charts were reviewed, the results of 

which are summarized in  table 1 . There were 19 males 
(82.6%) and 4 females (17.4%), with a median age of 37 
years (range: 20–57 years). Patients were on cART for a 
median of 12 months (range: 4–41 months) before start-
ing gemcitabine. According to the AIDS Clinical Trials 
Group staging, all patients were poor-risk, based on tu-
mor extent, CD4 cell count  ! 200 cells/mm 3 , concurrent 
systemic illness or Karnofsky Performance Status score 
 ! 70%.

  Chemotherapy Regimens 
 As noted, gemcitabine was delivered in a variety of 

combinations. This analysis focused on single-agent ad-
ministration. However, even in this limited utilization 
of the drug, there were practitioner-level differences in 
the dosing and scheduling of administration. Two regi-
mens were used, a fixed-dose regimen, and a BSA-ad-
justed dose. Eighty-three percent (19/23) of patients re-
ceived a fixed dose of 1,000 mg, 13% (3/23) received 
1,000 mg/m 2 , and 4% (1/23) received both dosing regi-
mens.

  It was intended that all patients receive gemcitabine on 
a 14-day cycle. Most patients achieved this, with a median 
time between doses of 17 days (range: 13–31). The reasons 
given in the medical record for all missed or delayed cy-
cles are presented in  table 2 . The number of patients who 
missed at least 1 dose was 13 (57%). There was no com-
monly accepted maximum number of cycles to be deliv-
ered in this setting. A median of 7 cycles (range: 3–15 
cycles) was delivered to these patients.

  Tumor Response Data 
 The response of KS to single-agent gemcitabine is pre-

sented in  table 3 . At the time of completion of this retro-
spective chart review, with a median follow-up of 5.1 
months (range: 2–10 months), 2 of the 23 patients were 
still receiving gemcitabine therapy, 3 patients were lost to 
follow-up, and 18 patients were no longer receiving gem-
citabine. Of the 18 patients who completed treatment, 12 
had no documentation of progression, with a median fol-
low-up of 5 months (range: 2.5–7 months), 5 had pro-
gressive disease, with a mean progression-free survival 
of 1.7 months (range: 0–3 months), and 1 died within 2 
months of completion of gemcitabine, with no progres-
sion of KS, but death secondary to hepatocellular carci-
noma.
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  Clinical Benefit Response 
 Fifteen of the 23 patients (65%) showed evidence in 

their records of a clinical benefit response to single-agent 
gemcitabine. Details of this assessment are presented in 
 table 4 .

  Toxicity Data 
 No patients died as a result of receiving gemcitabine. 

 Table 5  summarizes the observed toxicities.

  Discussion 

 Cancer is a global health problem – in the next 10–15 
years the incidence of new cancers will rise to 15 million 
cases annually, of which 75% will be in developing coun-
tries  [34] . In 2002 in Sub-Saharan Africa alone, there 
were more than 500,000 cancer deaths  [35] . Access to 
cancer care is limited in Africa – health care providers are 
infrequently trained in oncology, chemotherapy is ex-
tremely limited, and less than half of the countries in Af-
rica have radiation therapy units  [36] . Accelerating the 

Table 2. Causes of missed/delayed gemcitabine doses (n = 23)

Incidence

Anemia 1
Complete blood cell count not performed 1
Neutropenia 2
No transportation 13
Too ill 4
Unspecified 6

Total missed/delayed doses 27

Table 3. Response results (n = 23)

n %

Complete response 3 13
Partial response 8 35
Stable disease 11 48
Progressive disease 1 4

Median and range %

Age, years 37 (20–57) –
Gender

Male 19 83
Female 4 17

CD4 count prior to ABV-based therapy, cells/mm3 145 (12–536) –
CD4 count prior to gemcitabine, cells/mm3 168 (39–631) –
Time on cART, months 12 (4–41) –
Tumor classification (T):

Good risk (confined to skin and/or lymph nodes
and/or minimal oral disease) 0 0
Poor risk 23 100
Tumor-associated edema or ulceration 22 95.7
Extensive oral KS 8 34.8

Tumor classification: immune system (I)
Good risk (CD4 cells ≥200 cells/ mm3) 5 21.8
Poor risk (CD4 cells <200 cells/mm3) 18 78.3

Tumor classification: systemic illness (S)
Good risk 3 13
Poor risk 20 87

Karnofsky performance status, %
Mean – 64
Range – 50–80
80% 2 9
70% 9 39
60% 9 39
50% 3 13

Table 1. Baseline characteristics (n = 23)
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growth of cancer in developing countries has been the 
HIV/AIDS pandemic – the epicenter of which is Sub-Sa-
haran Africa, accounting for 67% of the world’s HIV-
positive population – 2 million in Kenya alone  [37, 38] . 
Improving availability of adequate cART has been lim-
ited, with present estimates stating that between 31 and 
48% of those who need cART are receiving it  [37] . With 
this degree of disease burden, care for HIV-associated 
malignancy, both AIDS-defining (cervical cancer, KS, 
and non-Hodgkin’s lymphoma) and AIDS-associated, is 
rapidly evolving into a second wave of HIV-associated 
morbidity and mortality, one not entirely alleviated by 
initiation of cART  [5, 39] . It is critical to develop treat-
ment options for cancer appropriate to the diseases seen 
as well as the context of care in resource-limited settings.

  Combination chemotherapy with ABV has been 
shown to be both cost-effective and efficacious in re-
source-limited settings  [25] . However, with only a 25% 
response rate in KS, there is a clear need to find alterna-
tive regimens. This retrospective analysis attempted to 

define the efficacy of gemcitabine for this disease, in spite 
of administration of the chemotherapy in a non-research 
environment. Gemcitabine was made available to Kenyan 
clinicians in this setting through a donation from Eli Lil-
ly and Co., as part of their ongoing philanthropic contri-
butions to the AMPATH-USAID partnership. Local cli-
nicians utilized this drug for KS (based on case reports in 
the literature) as the next line in palliative treatment of 
HIV-positive patients with KS, guided by necessity be-
cause of an absence of other treatment options for these 
patients. Data were collected as part of routine clinical 
treatment, not in the scope of a clinical trial. Utilizing 
data from routine clinical practice for the analysis pres-
ents several difficulties in the interpretation of results; 
however, given the clinicians’ anecdotal sense of success, 
making an effort to compile these data and present the 
results of this analysis to the oncology community at 
large felt justified.

  Specific concerns with these data include a lack of pre-
established guidelines for judging response (i.e. RECIST 
 [40] ), lack of uniformity in dose and schedule, and inad-
equate follow-up for toxicity. Many of these issues are re-
flective of the practice environment of western Kenya, 
where oncology services have only recently been intro-
duced and many resources are not routinely available (i.e. 
imaging, ‘routine’ blood work). Additionally, there were 
a number of missed or delay doses, most frequently due 
to lack of transportation (13 missed doses) and illness
(4 missed doses), again reflective of the resource-limited 
care environment. However, in spite of these limitations, 
this analysis offers evidence of reasonable efficacy of 
gemcitabine for KS – certainly sufficient evidence to mer-
it follow-up with a well-controlled clinical trial, which we 
are at present preparing to undertake. Further, from the 
limited evidence available within this analysis, it appears 
that efficacy is possible without excess toxicity – a critical 
concern in a practice environment in which excess toxic-
ity does not translate simply to morbidity as it does in 
resource-replete care settings, but to mortality. It should 

n %

≥50% reduction in pain intensity 12 52
≥50% reduction in analgesic consumption 9 40
20 point improvement in Karnofsky Performance Status for

≥4 consecutive weeks 8 35
Sustained weight gain of ≥7% maintained for ≥4 consecutive weeks 2 9

Clinical benefit response achieved 15 65

Table 4. Clinical benefit response (n = 23)

Table 5. Incidence of toxicities (n = 23)

Grade

3 4

Anemia 1a –
Dyspnea 1 –
Fatigue 3 –
Infection 1 –
Leukopenia 1 3
Neutropenia 2b –
Pain 3 1
Pulmonary infiltrates 1 –

Total 13   4

a Hemoglobin: 6.7 g/dl.
b Absolute neutrophil counts: 1,075 and 1,120 cells/mm3.
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be noted that there were difficulties in performing an ad-
equate assessment of toxicity that may lead to bias in this 
interpretation – for instance, the incidence of myelosup-
pression may be under accounted for as complete blood 
counts were only obtained prior to 48% of doses, again 
due to lack of available resources or technology. However, 
in spite of these methodological concerns, the available 
evidence presented in this analysis certainly justifies pur-
suing a prospective study examining gemcitabine for 
first-line therapy of AIDS-related KS.

  Despite modest dosages, gemcitabine appears to have 
substantial activity in previously treated AIDS-associat-
ed KS. Confirmation of activity in mucocutaneous and 
visceral KS is necessary. While barriers to treatment exist 
in Kenya, it appears both feasible to successfully admin-
ister gemcitabine in this resource-constrained practice 

environment, as well as effective in therapy for AIDS-
associated KS. A phase II clinical trial is currently being 
designed by oncology physicians from the Indiana Uni-
versity School of Medicine and Moi University Teaching 
and Referral Hospital.
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