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Treatment of Poor Prognosis Epidemic Kaposi’s 
Sarcoma with Doxorubicin, Bleomycin, Vindesine 
and Recombinant Human Granulocyte-Monocyte 

Colony Stimulating Factor (rh GM-CSF) 

P. J.M. Bakker, S.A. Danner, C.H.H. ten Napel, F.P. Kroon, H.G. Sprenger, 
R. van Leusen, P.L. Meenhorst, A. Muusers and C.H.N. Veenhof 

The efficacy and toxicity of doxorubicin, bleomycin and vindesine in epidemic Kaposi’s sarcoma, and the role of 
rh GM-CSF in chemotherapy-induced neutropenia were evaluated in this Phase II study. Patients with progressive 
Kaposi’s sarcoma were eligible, and were staged according to ACTG criteria. Treatment consisted of 20 mglm2 
doxorubicin, and a fixed dose of 15 mg bleomycin and 4 mg vindesine every 2 weeks. AR patients continued 
antiretroviral medication with severe myelosuppression, patients received subcutaneous 5 &kg rh GM-CSF 
(Leucomax) from days 2-12. Response and toxicity were measured according to ACTG and WHO criteria. 27 
patients were evaluable, 25 patients classified as having a poor prognosis. The response rate was 70% (3 CR, 
16 PR), the duration of response was 18 weeks (range g-25) and the median survival 30 weeks (range 4-63+). The 
cause of death was mostly opportunistic infection. 4 patients died of pulmonary Kaposi’s sarcoma. The toxicity 
of this regimen was mainly myelosuppression and 13 patients were treated with rh GM-CSF. Complete recovery 
of the white blood ceils occurred in seven of the 27 courses of rh GM-CSF (26%). No bacterial infections were 
recorded, but 5 patients (19%) developed an opportunistic infection during treatment. Peripheral neuropathy 
occurred in 16% of patients. 

Combination chemotherapy is effective in poor prognosis Kaposi’s sarcoma but has a shortlasting effect. The 
main toxicity of this treatment is severe myelosuppression which can be ameliorated by rh GM-CSF. It remains 
to be established whether rh GM-CSF is also able to reduce the incidence of opportunistic infections. 

Key words: Kaposi’s sarcoma, chemotherapy, hematopoietic growth factors, AIDS 
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INTRODUCTION Kaposi’s sarcoma of the shin can be easily recognised and 
KAPOSI’S SARCOMA (KS) was one of the first recognised manifes- generally presents as a multifocal tumour, with lymph node, 
tations of human immunodeficiency virus (HIV) infection. It is gastrointestinal tract and pulmonary localisations as common 
the most common malignancy associated with AIDS and occurs manifestations. It appears that HIV-associated KS differs in 
almost exclusively in homosexual men [l-3]. AIDS-associated many ways from a primary tumour with metastatic lesions. 
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Experimental data support the hypothesis that HIV tat gene 
expression, enhanced cyto.kine production including tumour 
necrosis factor (TNF), interleukin- 1 (IL-l), IL-6 and underlying 
immunodeficiency are of crucial importance in the development 
of KS [4]. Although indolent behaviour and even spontaneous 
regression of KS has been re:ported in non-immunocompromised 
hosts, the AIDS-associated form of KS frequently behaves as an 
aggressive tumour. Treatment is frequently necessary because 
of painful lesions, severe oedema, or because of the stigmatic 
and disfiguring features of Kaposi’s sarcoma. Local treatment is 
only indicated in those cases with severe localised complaints or 
in the case of minimal disease. Most patients will, however, need 
some form of systemic treatment during the course of their 
illness, because of extensive cutaneous disease or potential life- 
threatening visceral involvement. The interferons alpha and beta 
have shown their value only in the subset of patients with a 
relatively preserved immune functional status, no history of 
prior opportunistic infections and the absence of B-symptoms 
[5-71. Other biological agems, such as TNF and the interleukins, 
have been tested to a lesser extent than interferon. So far, their 
clinical usefulness appears limited. Chemotherapy, especially 
multiagent chemotherapy, has resulted in high response rates 
[8-131. The major drawback of combination chemotherapy is 
the frequently associated severe neutropenia. 

Several studies have shown that rh GM-CSF can be safely 
applied to HIV-infected paldents without upregulation of HIV 
replication [14-181. Doses up to 250 p&m2 of rh GM-CSF have 
been associated with acceptable toxicity and were able to reduce 
treatment induced neutropenia. The number of studies with rh 
GM-CSF in patients receiving neutropenia inducing chemo- 
therapy are limited and were mainly performed in patients with 
non-Hodgkin lymphomas. The objectives of our study were to 
evaluate the response rate, response duration and survival in 
patients with poor prognosi,s Kaposi’s sarcoma, after treatment 
with a myelosuppressive multiagent regimen including doxorub- 
icin, bleomycin and vindesine (ABV). Furthermore, we investi- 
gated the toxicity and efficacy of rh GM-CSF in reducing the 
risk of chemotherapy induced neutropenia and the incidence of 
infections. In contrast to the study of Gill and colleagues [18], 
our patients continued their antiretroviral therapy. In addition, 
we investigated whether the substitution of vincristine for 
vindesine could reduce the incidence of peripheral neuropathy. 

PATIENTS AND METHODS 
The trial design was a pro:rpective phase II multicentre study. 

32 patients entered this study. All, except 1 IVDU, were 
homosexual males who fulfilled the Centres for Disease Control 
surveillance criteria for AIDS. All patients has a histologically 
proven Kaposi’s sarcoma. Patients were included in this study if 
they had extensive cutaneous disease or visceral involvement 
and progressive measurable Ior evaluable disease. Baseline inves- 
tigations included a complete history and physical examination 
with the measurement of five indicator lesions. 
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Endoscopy (gastroscopy, proctosigmoidoscopy) was perfor- 
med in all patients. Bronchoscopy was undertaken for patients 
with pulmonary complaints or in the presence of asymptomatic 
chest radiograph abnormalities. All patients had a chest radio- 
graph, electrocardiogram, CD4 cell counts, serum chemistry 
and complete blood counts. Patients were eligible if they had a 
white blood cell count of 22 x 109/1, neutrophils ~1.0 x lo911 
and platelets 275 x 109/1. Adequate renal and hepatic functions 
(less than twice the upper limit) were also required. 

Antiretroviral therapy was continued during treatment. No 
previous systemic chemotherapy was allowed. Patients were 
considered ineligible for the study if they had an active uncon- 
trolled infection or a performance status 3 or 4 according to 
WHO criteria. Treatment consisted of 20 mg/mz doxorubicin, 
and a fixed dose of 15 mg bleomycin and 4 mg vindesine. All 
drugs were given intravenously. Treatment was repeated every 
2 weeks and continued until objective evidence of disease 
progression, unacceptable toxicity or patient refusal. Patients 
continued treatment, preferably at full doses, In case of severe 
neutropenia with neutrophil counts between 500 and lOOOlt~1, 
only the dose of doxorubicin was reduced to 50%. 

Recombinant human GM-CSF (Leucomax, Schering-Plough, 
Amstelveen, the Netherlands), 5 pgikg, was administered sub- 
cutaneously (s.c.) in one dose on days 2-12 if the neutrophil 
count was less than <5OO/lJ or when dose modification (50% 
doxorubicin) was necessary for a second consecutive time due to 
neutrophil counts between 500 and lOOO/nl. 

The indicator Kaposi’s sarcoma lesions were evaluated before 
initiating therapy and every other treatment cycle to assess 
tumour response. Patients were monitored for toxicity before 
each treatment. Haematological toxicity was monitored weekly 
with complete blood counts. All other laboratory studies were 
repeated monthly. Toxicity was assessed according to the WHO 
toxicity scale [ 191. 

Complete response (CR) was defined as disappearance of all 
lesions for a minimum of 4 weeks. Residual pigmented lesions 
were biopsied to confirm a complete response. Partial remission 
(PR) was defined as a 250% decrease in the total number of 
lesions and/or ~50% decrease in the sums of the products of two 
perpendicular diameters of the measured indicator lesions for a 
period of at least 4 weeks. Stable disease was defined as a decrease 
in tumour number of size of ~50% or an increase of ~25% for 4 
weeks. Progressive disease was defined as any new lesion or an 
increase in size of old lesions of >25%. 

Overall and partial response duration was calculated from the 
date of first treatment until the date of progression. Complete 
response duration was calculated from the first date of complete 
response until the date of progression. Survival was calculated 
from the date of the start of treatment until death. 

RESULTS 
32 patients were eligible for this study. Of these 32 patients, 5 

had had no prior treatment. 11 had previous local radiotherapy 
for symptomatic lesions, 6 had been previously treated with 
alpha interferon and 10 had been treated previously with intra- 
lesional vinblastin. All treatments were stopped at least 6 weeks 
before the patients received systemic chemotherapy. 27 out of 
32 were evaluable for response and toxicity. 4 patients were not 
included because of early death due to other AIDS-related 
disease (2 cases), refusal of treatment (l), and insufficient follow- 
up data (1). One patient was excluded from the fmal analysis 
because of major protocol violation. 
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Table 1. Patient characteristics Table 3. Laboratory parameters at baseline 

Patients entered (n) 
Patients evahtable (n) 
Male 
Age (years) 

Median 
Range 

Antiretroviral therapy 
Previous opportunistic infections (fl) 
Site of disease 

cutaneous 
LymphoedemaAtlceration 
Symptomatic visceral 

CD4 cell count (X 1OYl) n 
=z 200 
>200 

Prognosis (n) 
Good 
Poor 

32 
27 
27 

39 
2654 

24 
20 

27 (100%) 
20 (74.2%) 
18 (67%) 

25 
2 

2 
25 

(84%) 

(89%) 
(74%) 

(93%) 
(7%) 

(7%) 
(93%) 

The characteristics of the 27 evaluable patients are shown in 
Table 1. All patients were homosexual males with a WHO 
performance status of fL2. The median age was 39 years 
(range 2654). The majority of these patients (24/27) were on 
antiretroviral therapy at the start of treatment. All patients were 
staged according to the staging system recommended by the 
ACTG [20]. 

Only 2 patients were considered to be in the good risk group 
(TO, IO, SO), the majority were poor risk KS. 20 of 27 patients 
experienced previous opportunistic infections and 25 patients 
had pretreatment CD4 cell counts of <200 X 106/l. All patients 
showed extensive cutaneous lesions, including tumour-associ- 
ated oedema or ulceration in 20 of 27 patients and pulmonary 
involvement in 18. These 27 patients received 103 treatments 
with a median of 4 cycles (range 2-10). Three patients (11%) 
had a histologically proven complete remission of their KS, 
partial remission was obtained in 16 patients (59%). The overall 
response rate was 70% (95% CI 49-86). 4 patients had stable 
disease and 4 patients progressed (Table 2). The time to treat- 
ment failure in complete responders was 8 weeks, and median 
duration of partial response was 18 weeks (range 8-25 weeks). 

Table 2. Results 

Response to chemotherapy 
Overall 
Complete 
Partial 
Stable disease 
Progression 

Duration of response (weeks) 
Complete 
Partial median 

-ge 
Survival time (weeks) 

Median 
Range 

19 (70%) 
3 (11%) 

16 (59%) 
4 (15%) 
4 (15%) 

8 
18 

s-25 

30 
4-63-t 

Parameters Mean SD Range 

Haemoglobin mmol/l 6.99 0.84 5.5-8.7 
White blood cells (X 1OV) 3.44 1.54 1.2-9.2 
Neutrophils (X 1OV) 2.00 1.12 0.54-5.9 
Platelets (X 106/1) 200 94 86-UI5 
CD4 cells (X 1OYl) 91.0 166.8 RI-760 

Median survival time for all patients was 30 weeks (range 4-63+ 
weeks). In the subset of patients with pulmonary Kaposi’s 
sarcoma, the overall response rate was 73% including the 3 
complete responders (17%) and 10 partial responders (56%). 
The duration of response in this group was not notably different 
from that of the whole group of patients, with a median of 17 
weeks (range 8-25 weeks). The median survival time of this 
subset of patients was identical to that of the whole group of 
patients, that is, 30 weeks (range 4-63+ weeks). 

The mortality rate was 85%. Death due to Kaposi’s sarcoma 
occurred in 4 patients (15%), all with pulmonary involvement. 
The causes of death in the other patients were opportunistic 
infections (59%) or a combination of infectious complications 
and a general wasting syndrome (11%). 

The major toxicity of the ABV regimen is severe myelosuppr- 
ession. Table 3 shows the pretreatment haematological para- 
meters. 13 patients required rh GM-CSF during treatment. The 
effect of rh GM-CSF on white blood cell and neutrophil counts 
is shown in Table 4. Recovery of white blood cell counts to 
2-3 x lo911 occurred in 10 of the 27 courses (37%), recovery to 
values between 3-4 x 109/1 in nine courses (33%) and complete 
recovery in seven courses (26%). rh GM-CSF was well tolerated 
with only minimal toxicity, 2 patients developed one episode of 
eosinophilia and another one episode of fever. No bacterial 
infections were recorded during therapy. Opportunistic infec- 
tions during chemotherapy occurred in 5 patients (19%). Mycob- 
acterium avium and candida infections were documented in 3 
patients, 1 patient developed a herpes simplex infection and 
another a CMV infection. 2 of these patients received rh GM- 
CSF. Nausea and vomiting occurred in only 8% of the 103 
courses of chemotherapy and were usually grade I, with only 1 
patient developing grade III nausea and vomiting. Alopecia 
grade I and II occurred in 50% of the patients, and complete 

Table 4. Efficacy of rh GM-CSFfirstfour courses of chemotherapy* 

WBC x 1OYl Neutrophils x 1OV 
Course n Mean SD Range Mean SD Range 

1 0 
2 S/27(30%) 2.40 2.02 0.5G6.50 1.17 0.92 0.25-2.60 
3 6/18(33%) 3.87 1.58 1.65.50 2.11 1.09 0.78-3.63 
4 6/14(43%) 3.52 2.04 2.20-7.60 2.14 1.69 0.314.71 

* All values were determined at day 8 after the start of chemotherapy. 
The number of patients treated with rh GM-CSF after four courses were 
too small for the calculation of mean values and standard deviation. 
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alopecia in 5%. Peripheral neuropathy (grade I, II) was seen in 
16% of patients. 

DISCUSSION 
Our patients belonged to a poor prognosis group in which 

the main determinant of survival is the incidence of previous 
opportunistic infections. The median survival in this group of 
patients is roughly in the order of 8 months. Treatment of 
Kaposi’s sarcoma has not been shown to have an effect on 
survival, but may produce worthwhile palliation. Therefore, 
non-toxic treatments are preferable. However, patients with 
extensive cutaneous disease and/or life threatening visceral 
involvement often need potential toxic, systemic treatment. 
Since it has been shown that the o-interferons are less effective in 
patients with low CDCcoun ts and prior opportunistic infections, 
chemotherapy is often the only option. 

Although single agent chemotherapy has substantial activity in 
AIDS-associated Kaposi’s sarcoma, combination chemotherapy 
results in higher overall response rates and includes more 
complete remissions [2 1, 221. The most frequently used combi- 
nation regimens are bleomycin and vincristine (BV) or the 
combination of doxorubicin, bleomycin and vincristine (ABV). 
Regimens containing anthracyclines probably have a higher 
response rate, but are considerably more toxic. 

Currently, no randomised trials have been performed compar- 
ing BV with ABV with regard to their relative efficacies and 
toxicities, as well as quality of life issues. The most frequent 
and serious toxicity of amhracycline containing regimens is 
myelosuppression, with an increased risk of bacterial infections. 
Recently, it has been reported that the risk of opportunistic 
infections is also increased during chemotherapy [23, 241. Parti- 
cularly in patients with an ialready compromised bone marrow 
function, as in HIV infected patients on antiretroviral therapy 
as were ours, it seems necessary to decrease the risk of infectious 
complications. Recombinant granulocyte-macrophage colony 
stimulating factor can be safely applied to HIV-infected patients 
on antiretroviral therapy without up regulation of HIV. 

rh GM-CSF exerts its effect by proliferation of myeloid 
precursor cells and so enhances not only the number but also the 
function of neutrophils and mononuclear phagocytes. Treatment 
of Kaposi’s sarcoma with rh GM-CSF has been reported by Gill 
and associates [ 181. In their study, 6 patients were treated with 
rh GM-CSF. All antiretrovi:ral or myelosuppressive agents were 
discontinued in this study at least 2 weeks before study entry. 
Treatment with rh GM-CSF appeared to be safe, with no 
upregulation of P-24 antigen observed, and efficacious in those 
patients who required myelotoxic therapy with poor bone mar- 
row function. None of th.eir patients experienced bacterial 
infections, and only 1 patient developed a CMV retinitis during 
treatment. 

In this study, we used a very effective multiagent chemo- 
therapy regimen in a group of patients with poor prognosis 
Kaposi’s sarcoma, the majority of whom already had a compro- 
mised bone marrow function due to the concomitant use of 
myelosuppressive antiretnsviral medication. The overall 
response rate of 70% with three complete responders and 16 
partial responders is similar ~to that of other reports of multiagent 
regimens. No notable difference response rate was observed in 
patients who used rh GM-CSF. The partial response duration 
was short, with a median duration of 18 weeks. The median 
survival time of 7.0 months in our study is also short and reflects 
the poor immune status of these patients. While the majority 
of the patients died because of opportunistic infections after 

treatment was stopped, only 4 patients died of their Kaposi’s 
sarcoma. Our results in the subset of patients with pulmonary 
Kaposi’s sarcoma are in accordance with the results of several 
small series of patients with pulmonary Kaposi’s sarcoma. Gill 
and associates [ 1 l] treated 20 patients with pulmonary Kaposi’s 
sarcoma and cytotoxic chemotherapy consisting of either 
doxorubicin alone, a combination of doxorubicin, bleomycin 
and vincristine (ABV) or bleomycin and vincristine (BV). They 
reported a response rate of 60% with a median survival in the 
responders of 10 months and in the non-responders of 6 months. 

Garay and colleagues [25] have reported on 11 patients with 
pulmonary Kaposi’s sarcomas treated with chemotherapy whose 
median survival was only 6 months. 

Medurin and colleagues [26] reported a median survival of 
only 3.8 months in 11 patients with pulmonary Kaposi’s sar- 
coma. However, in this study, only a small proportion of the 
patients received chemotherapy. This may have contributed to 
the reported short survival of this group of patients. Further- 
more, from these studies and the study by Gill and associates 
[ 181, it can be concluded that treatment improves the survival of 
the subset of patients with pulmonary Kaposi’s sarcoma. 

The clinical profile of the Kaposi’s sarcoma patient is, how- 
ever, gradually changing. The majority of the patients will not 
only be severely immunocompromised, but will also present 
themselves with more extensive visceral disease. This is shown 
in our study where 18 patients had extensive pulmonary Kaposi’s 
sarcoma. Therefore, it can be expected that, in parallel with the 
prolongation of life due to other therapeutic measures, the 
Kaposi’s sarcoma related mortality of these patients will increase 
eventually. 

The necessity of effective, relative non-toxic maintenance 
treatments in these patients will therefore increase. In the 
meantime, patients receiving treatment will need support with 
haematopoietic growth factors in case of severe treatment 
induced neutropenia. In our study, treatment with rh GM-CSF 
5 p.g/kg was associated with minimal toxicity. P-24 antigen was 
determined monthly in 9 of 13 patients who received rh GM- 
CSF. No upregulation of HIV was noted, P-24 antigen 
expression was unaltered during treatment with rh GM-CSF. It 
was shown that rh GM-CSF was able to reduce treatment 
induced neutropenia. Complete recovery to normal values 
occurred, however, only in seven of the 27 courses. Despite the 
severe neutropenia and partial recovery under rh GM-CSF, no 
bacterial infections were recorded. 5 patients (19%) developed 
opportunistic infections during treatment. The number of infec- 
tions observed in this study is lower than could be expected since 
the recent literature showed an incidence of 23-45% [23, 241. 
Whether rh GM-CSF was responsible for the low incidence of 
opportunistic infections in this study remains to be established. 
Random&d studies should address this issue in the future. 
Peripheral neuropathy with vindesine was less severe than that 
reported for vincristine. Neuropathy in 16% of our study patients 
is low when considering a reported background neuropathy of 
15-500/o in these patients [27, 281. The disadvantage of vindesine 
is the eventual contribution to myelosuppression, and so its use 
may have added to the severe myelosuppression of the ABV 
regimen. 

Because of the toxicity of this regimen (nearly half of the 
patients needed bone marrow support), the need for maintenance 
treatment and the general poor condition of these patients, ABV 
cannot be considered standard treatment. Currently, however, 
ABV or BV remain the most effective treatment modalities, 
especially in patients with potentially life threatening localis- 
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ations of their Kaposi’s sarcoma. The effect of chemotherapy in 
patients with a pulmonary localisation of their Kaposi’s sarcoma 
is often dramatic and does rapidly result in a symptomatic 
improvement in these patients. For the future, research has to 
be directed to less toxic but as effective treatments as ABV. A 
promising new development is the application of the liposomal 
encapsulated daunorubicin and doxorubicin. 

Response rates comparable to multiagent regimens with mini- 
mal toxicity have been reported for these drugs [29, 301. Ran- 
domised trials are now ongoing comparing multiagent chemo- 
therapy regimens (ABV, BV) with these liposomal encapsulated 
drugs. These studies also include quality of life issues. 
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