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Abstract Kaposi's sarcoma is the most common malignancy observed in patients with

HIV-1 infection, and causes considerable morbidity and, when the lungs are in-
volved, mortality. Therapy should be based on an evaluation of prognostic factors,
in particular the extent and rate of tumour growth, patient symptoms, immune
system condition and concurrent complications of AIDS. Nevertheless, consid-
ering the palliative role of Kaposi's sarcoma therapy, the potential benefits of
therapy must be weighed against the high risk of adverse effects. Therefore,
quality of life assessment is an integral component of therapeutic decisions.
Localised Kaposi’'s sarcoma cutaneous tumours have been successfully treated
with surgical excision, laser therapy, liquid nitrogen cryotherapy and radio-
therapy. In patients with moderately extensive cutaneous or mucosal disease and
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CD4+ cell counts 0£200/ml, immunotherapy and antiretroviral drugs are indi-
cated. Preliminary results indicate that antiretroviral therapy might be effective
and well tolerated in the treatment of less advanced Kaposi's sarcoma.

In patients with aggressive and extensive mucocutaneous disease or with vis-
ceral manifestations of Kaposi’s sarcoma, systemic cytotoxic therapy is indicated.
However, the optimal treatment has yet to be found. The combination of doxo-
rubicin, bleomycin and vincristine (ABV) has produced high overall response
rates and is indicated as first-line treatment for patients with life-threatening or
visceral disease. In patients who are leucopenic and require chemotherapy, single
or dual agents associated with lower myelotoxicity [i.e. bleomycin, vincristine/
vinblastine or a combination of bleomycin and vincristine/vinblastine (BV)] are
most widely used. Other effective cytotoxic regimens are liposomal anthracy-
clines, paclitaxel and vinorelbine. To date, 3 randomised trials have compared
these drugs to ABV and BV. In a large phase lll study, the efficacy of liposomal
daunorubicin was comparable with that of ABV. In 2 phase Ill studies, liposomal
doxorubicin was compared with ABV and BV regimens and was found to be
significantly more effective in producing objective responses. Therefore, lipo-
somal doxorubicin, although more myelosuppressive than the BV regimen, is
now considered by many physicians as the first-line therapy in patients with
advanced stage Kaposi's sarcoma.

Paclitaxel and vinorelbine have potential in Kaposi’'s sarcoma, but additional
studies are needed to evaluate different schedules and to compare their activity
with that of the reference regimens.

Institution or continuation of both effective antiretroviral therapy and prophy-
laxis of opportunistic infections should be recommended to all patients receiving
systemic cytotoxic therapies. However, attention must be paid to the cross-
toxicity and possible pharmacokinetic interactions between antiretrovirals and
antineoplastics.

Kaposi's sarcoma is the most common malig-available. In particular, within 1 year (1996 com-
nancy observed in patients with HIV-1 infecti€h.  pared with 1995) after protease inhibitors became
It is the source of considerable morbidity and, available, there was a 50% reduction in newly ac-
when lung is involved, can be life-threateniBbin ~ quired Kaposi's sarcoma within a subcohort of
Western countries, Kaposi's sarcoma is over 2000L003 homosexual men with HIV infection from the
times more common in HIV-infected individuals Frankfurt AIDS Cohort Studip! However, consid-
than in the general population. Among people withering the Kaposi’'s sarcoma occurrence after AIDS
newly diagnosed AIDS in the US and in Europe, diagnosis for other causes, the overall incidence of
the prevalence of Kaposi's sarcoma ranges fronKaposi's sarcoma seems unchanged, although this
1% in men with haemophiliato 21% in homosexual data should be confirmed soon.
menl34 The 5- to 10-fold higher risk of Kaposi’s Recently, a significant improvement has been
sarcoma in homosexual men in comparison withmade in our understanding of the pathogenesis of
other groups is probably related to one or moreKaposi’'s sarcoma. New epidemiological data sug-
environmental factors to which homosexual mengest that a novel human herpesvirus, provisionally
are more frequently exposed. The percentage of paermed Kaposi’'s sarcoma—associated herpesvirus
tients with Kaposi's sarcoma as the index diagnosior human herpesvirus-8, a member of the trans-
for AIDS has been declining since 1996, when po-forming y herpesviruses, may be aetiologically
tent antiretroviral combination regimens becamelinked to Kaposi’s sarcoma. Chang et@kecently
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found herpesvirus-like DNA sequences in Kapo- 1. Treatment — General Considerations

si's sarcoma tissue from patients with HIV infec-

tion. Many groups have now confirmed and ex- Treatment of AIDS-related Kaposi's sarcoma
tended these findings, consistently demonstratingdresents several problems and treatment decisions
the presence of these sequences in all forms o$hould be based on an accurate evaluation of prog-
Kaposi's sarcoma (i.e. classical, HIV-associated,nostic factors. For this reason there is consensus

African endemic and post-transplantation Kaposi'sthat Kaposi’'s sarcoma therapy in patients with
sarcomaj’ ! AIDS should be individualised. Treatment deci-

There is still uncertainty about the histological SIoNS must take into consideration the extent and
the rate of tumour growth, patient symptoms, im-
mune system condition and concurrent complica-

sarcom&! because of the presence of factor VIlII— tions of AIDS. Since no current therapies have

. . : . been found to be curative, both delivery of effec-
related antigen in spindle cells. Recently, the iden- . : . :
e o 10 tive anti—-Kaposi's sarcoma treatment and mainte-
tification of smooth muscle—specifia-actin[10

. . . nance of adequate control of HIV and other infec-
both in cultures of cells derived from Kaposi's sar- “

. . ) tions remain the current goal in the treatment of
coma lesions andinthe lesions themselves, favourg | _rejated Kaposi's sarcoma. Nevertheless

the hypothesis that the cel!s may originate from aconsidering the palliative role of Kaposi’s sarcoma
smooth muscle cell progenitor. Another area of aC-therapy, the potential benefits of therapy must be
tive research is the definition of interactions be- weighed against the high risk of adverse effects. As
tween cytokines and HIV infection in facilitating sych, quality of life assessments should be consid-
the development of KapOSi'S sarcoma. The aCtiva-ered an integra| Component of therapeutic deci-
tion of cytokines such as interleukin (IL)-1, tumour sions. Current recommendations for Kaposi’s sar-
necrosis factoa and IL-6, in addition to HIV-  coma treatment are as follows!
related immune functionirregularities, couldresult « |ocalised disease: surgical excision; cryother-
in the proliferation of mesenchymal progenitor  apy with liquid nitrogen; laser therapy; radio-
cells and affect the rate of growth of Kaposi's sar- therapy; local injection with vinblastine,
coma lesions as weltl- 12l HIV itself, through the vincristine, bleomycin; interferow- (IFNa)
expression of the tat protein, could directly in- « Indolent disseminated cutaneous and/or lymph-
crease the growth of Kaposi's sarcoma cells. The adenopathic disease: immunotheramidovu-
role of cytokines in the modulation of Kaposi's sar-  dine single-agent chemotherapy; highly active
coma cells has important clinical implications in  antiretroviral therapy (HAART)
that several drugs which modulate cytokine activ-* Aggressive, disseminated disease: dual or
ity could potentially be of benefit to patients with ~ multiagent chemotherapy.
Kaposi's sarcoma.

Although several staging systems for Kaposi’'s
sarcoma have been proposed, none of them has

been universally accepted. The Oncology Commit- | c5jised Kaposi's sarcoma cutaneous tumours
tee of the US National Institute of Allergy and In- haye heen successfully treated with surgical exci-
fectious Diseases—sponsored AIDS Clinical Trialssjgn, laser therapy, liquid nitrogen cryotherapy and
Group (ACTG) has proposed a system of responsgadiotherapyt5:16] With any local modality, there
and staging criteria. The new staging system in-is generally residual evidence of the disease pro-
cludes the description of tumour extent, the statuscess, whether it be a scar associated with laser ther-
of the immune system and the presence or absenc&py or cryotherapy, or residual pigmentation after
of other HiV-related disease manifestatids. irradiation or intralesional injections. The modal-

nature of Kaposi’'s sarcoma cells. Endothelial cells
were first considered the cells of origin of Kaposi's

2. Local Therapy
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ity chosen depends mainly upon the expected adresidual pigmentation), whereas the single fraction
verse effects of the intervention. complete remission rate was only 50%. No differ-

Radiotherapy, which has been frequently em-ences were noted in the acute toxicity of the 3 re-
ployed in the treatment of classical Kaposi’s sar-gimens, but late toxicity was reported only in the
coma, has become the most important therapy irhigh dose arm. In general, a single dose of 800 cGy
the local treatment of AIDS-related Kaposi's sar- has been effective in reducing symptoms associ-
coma. Whole body electron beam therapy, fraction-ated with Kaposi’'s sarcoma in patients with ad-
ated focal x-ray therapy in doses up to 4500 cGy,vanced HIV disease, while a fractionated course is
and single dose treatments of 800 cGy producednore suitable in patients with more extensive dis-
complete remissions in 50 to 80% of patients. €ase and a longer life expectancy.
Howe\/er, postradiation hyperpigmentation re- Intralesional injeCtionS of Vinblastine, vincris-
mained in 20% of lesions and 10% of patients hadtine, bleomycin and IFN have also been reported
a local recurrence. In addition, patients with HIV to be effective treatment’:2%I The only adverse
infection tend to have more radiation-related com-€ffect was local pain and skin irritation. Recently,
plications for any given dose than non—HIV-in- intralesio.nal injection of3—human chorionip go-
fected patients. Treatment of the oral cavity andn@dotropin has been shown to be useful in small
pharynx has resulted in unexpectedly severd€Sion&¥ (see section 4.1). However, these ap-
mucositis in some patients with HIV and treatment Proaches serve mainly as cosmetic therapies, being
of large volumes of skin has led to the developmentreserved for small, thin tumoufs)
of lymphoedemét>-18

Late complications of radiotherapy include fi- 3. Systemic Therapy
brosis, ulceration, and superinfections. Large-field
irradiation must be used cautiously, especially in
the lower extremities when treating an oedematous
leg or groin region. Even with low doses, consid-
erable browny induration may develop within ;-5 immunomodulatory and antiproliferative
months in the treatment fields. This phenomenon,.tivities. IFNy is the only immunomodulating
occurs at a much lower dose then would be ex-4gent known to play a role in the treatment of
pected in the HIV-nt_agatlve pat|ents_. Furthermor?vAlDS-related Kaposi’'s sarconit16.25] Clinical
because these patients may continue to receivgia|s using high doses>pOMU) of IFNa have
multiple courses of medications such as doxo-given response rates of 18 to 46%. The first sign of
rubicin prolonged follow-up after radiation ther- tymour regression is usually noted within 4 to 8
apy is essential. Complications of radiotherapyweeks, but maximal responses generally require 6
may take many months to appear, and they may bgr more months of treatment. The optimal duration
aggravated by subsequent therapies, such asf |IFNa treatment is unknown. The rate of re-
doxorubicin-containing regimen¥’ sponse and the time to response have been found

In order to find the best dosage regimen, Stelzero be dose-related. Factors associated with a poor
and Griffin2% in a prospective randomised trial response to IFN therapy include prior or present
treated patients with Kaposi's sarcoma lesions withopportunistic infections, systemic symptoms and
1 of 3regimens: 800 cGy in a single fraction, 20Gy CD4+ counts <200 cells/m
in 10 fractions, or 40Gy in 20 fractions. Complete  Adverse effects generally consist of myelo-
response rate and duration of disease control werguppression, hepatic abnormalities, influenza-like
superior in the 2 higher dose arms than in the singlesymptoms (fever, chills, myalgias, anorexia) and
fraction arm. Lesions treated with 20 to 40Gy had occasionally hypotension. These adverse effects
a 79 to 83% complete remission rate (regardless otan be avoided to some degree by initiating treat-

3.1 Immune Response-Modifiers

IFNs are proteins and glycoproteins with anti-
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ment with low doses of IFN and gradually escalat- patients evaluable for response, 11 (50%) had a

ing to full dose. complete or partial remission, and 8 (36%) showed
Although the strong association noted betweenan anti-HIV effect.

immune status and response suggests thattlFN  In a phase | trial, Krown et 4%’ administered

activity should be optimal in the setting of a good IFNa 4.5, 9 or 18 MU/day and zidovudine 100 or

immune system, no improvements in the immuno-200mg every 4 hours to 41 patients with AIDS-re-

logical parameters have been reported in patientsated Kaposi's sarcoma. Neutropenia (45%) was

who received the drug. Its precise mechanism ofthe major dose-limiting adverse effect. The maxi-
antitumour action remains unclear and controver-mym tolerated dose for IFdNand zidovudine, re-

sial (23] spectively, were 18 MU/day and 100mg every 4
o . hours. Of the 37 evaluable patients, 17 (46%)
3.2 Combination Therapy with Interferon-a showed complete or partial tumour regression.

Anti-tumour effects occurred more frequently in

In vitro studies have shown that zidovudine and” " . .
patients with baseline CD4+ countz200

IFNa act synergistically to inhibit the replication 0 . . .
of HIV in peripheral mononuclear cells at concen- cells/mn? (65%) than in patients with lower base-

trations achievable in patien8] Three studies IN€ counts (30%). Given the small number of pa-
have been conducted to evaluate this drug in AIDs tients with elevated serum levels of HIV-p24 anti-

related Kaposi's sarcoma (table 1). gen before the treatment, no conclusion about
In 1989, Kovacs et dP¢! reported the results of POteéntial antiviral synergy were drawn.
the first phase I-Il clinical trial involving 39 pa- Fischl et al?®l reported the treatment of 56 pa-

tients with AIDS-related Kaposi’s sarcoma. Thesetients with IFNx ata dosage of 9, 18 or 27 MU/day
patients received zidovudine 250, 100 or 50mg ev-and zidovudine at a dosage of 100 or 200mg every
ery 4 hours, 6 weeks after therapy with I§Nad 4 hours for 8 weeks followed by a 8-week mainte-
been initiated at a dosage of 5 MU/day. The dosagdlance period. In all treatment groups major adverse
of IFNa was then increased every 2 weeks until aéffects were anaemia (overall occurrence 18%),
maximum tolerated dose was determined. Doseneutropenia (40%), and hepatotoxicity (42%).
limiting adverse effects included neutropenia Neutropenia limited the dosages to zidovudine
(57%), fatigue (16%), thrombocytopenia (14%) 1200 mg/day and the lowest dose of I6EN9
and hepatic dysfunction (11%). The optimal regi- MU/day). Hepatotoxicity was dose limiting with
men for long term administration that maximised IFN 27 MU/day and zidovudine 600 mg/day. Cu-
the dosage of each drug was: zidovudine 100mgnulative dose-related anaemia or neutropenia
every 4 hours and IF& 5 to 10 MU/day. Ofthe 22 were not seen during long term follow-up. The

Table I. Combination interferon-a (IFNa) and zidovudine (AZT) trials for AIDS-related Kaposi's sarcoma

Maximum tolerated dose Evaluable Overall response? (%) Adverse effects (%) Reference
of IFNa and AZT patients (n)
IFNa 5-10 MU/day; 22 50 Neutropenia (57); fatigue (16); 26
AZT 600 mg/day thrombocytopenia (14); hepatotoxicity (11)
IFNa 18 MU/day; 37 46 (65 if CD4+ cell count Neutropenia® (45) 27
AZT 600 mg/day >200/mm3; 30 if CD4+ cell

count <200/mm?3)
IFNa 18 MU/day; 43 47 Neutropenia® (40); hepatotoxicity (42); 28
AZT 600 mg/day anaemia (18)
IFNa 18 MU/day; 63 40 Neutropenia® (27); anaemia (16); 29
AZT 600 mg/day hepatotoxicity (16)

a Complete and partial response.
b Grade 3 (according to the WHO).
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maximum tolerated dosage for the combination
was defined as IFNa 18 MU/day and zidovudine
600 mg/day. The overall antitumour response rate
was 47%. Tumour regression was associated with
better survival and pretreatment CD4+ counts =
200 cellsyfmm3. In patientswith detectable HIV-p24

3.3 Highly Active Antiretroviral Therapy

Trials are in progress with the aim of determin-
ing the anti—-Kaposi's sarcoma activity of anti-
retroviral regimens containing protease inhibitors,
based on some evidence that zidovudine alone ma

have some utility in the management of Kaposi’'s
sarcomd3233 Protease inhibitors are highly selec-
tive and potent inhibitors of HIV replication. Clin-
ical studies have demonstrated a marked reductio
in plasma viral load, sustained improvement in im-
mune function and prevention of AIDS-related
complications in HIV-infected patients.

The first observation has been reported by Mur-
phy et all3¥ who reported a case of complete re-
gression of cutaneous Kaposi’'s sarcoma in a patien
with AIDS after beginning treatment with the pro-
tease inhibitor indinavir. Conant et!#&ll described
preliminary findings from 5 patients with Kaposi's
sarcoma treated with ritonavir 600mg twice daily,
who experienced improvement or resolution of
SKaposi’s sarcoma lesions. All patients had cutane-
ous lesions at multiple sites without visceral in-
volvement and CD4+ lymphocyte counts were
<100x 1(F/L. Tavio et all3® have recently reported

antigen, progressive antigen suppression was seen
with increasing doses of the combination therapy.

Fischl et al.[29 in a phase Il multicentre study
evaluated 63 patients with IFNa (18 MU/day) and
zidovudine (600 mg/day). Although this trial in-
cluded patients with low CD4+ counts, therapy re-
sulted in tumour regression in 40% of patients and
the median duration of response was 22.4 weeks.
Themajor adverseeffectsincluded anaemia(16%),
neutropenia (27%) and elevated serum transami-
nase levels (16%).

The conclusions drawn from these studies were
that combination therapy with IFNa and zidovud-
ine can be safely administered to patients with
higher than those achieved with 1&Nlone.

The addition of granulocyte-macrophage col-
ony-stimulating factor (GM-CSF) to the combina-

t|r)nd_redg|_men oftt2|dovrntj|ne anlq I@{\'h?hs beenl preliminary data of a prospective study, confirming
studied in an attempt 1o ameliorate th€ Mye€lo-y,q qjinjcal feasibility and antineoplastic activity of
suppression seen with coadministration of thes‘?—iAART in patients with AIDS-related Kaposi's

i ,31 i i
agents. In 2 studie®}*! patients who developed ¢, .oma To date, 9 patients have been enrolled ar

neutropenia while receiving zidovudine and tFN o megian time of treatment was 12 weeks. Partia
were given GM-CSF without any alterations in the eggnses occurred in 3 patients, and all of then
dosages of the drugs. The tumour response rat§gere given indinavir as the protease inhibitor.
were 41 and 50% for the two studies. No adversergaiment was well tolerated and no interruption

effects on immune function or HIV activity were of therapy for adverse effects was observed. Partia
reported. The addition of GM-CSF ameliorated theyestoration of immune function and control of HIV
neutropenia in all patients. However, non-yira| oad were not always accompanied by an ob-
haematological adverse effects precluded a majojective response of sarcoma. In 2 patients Kaposi's
increase in the maximum tolerated dose ofdFN sarcoma progressed while receiving HAART, de-
and zidovudine. spite the underlying HIV infection being control-
No data with the combination of IlfNand other  |ed. Recently, Volm and Werk#2 studied a cohort
antiretroviral drugs are available. Some studiesof 13 patients who had previously required long
have been performed using IENn combination term systemic therapy for AIDS-related Kaposi's
with conventional antineoplastic chemotherapy.sarcoma (IFN alone in 4 patients and a variety of
No positive synergistic effect was found and thecytotoxic drugs in 9 patients). Systemic therapy
haematological and subjective adverse effects wereias withdrawn before the study. Following the in-
more severé->29 stitution of effective antiretroviral therapy with a
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variety of regimens (all patients eventually re- with single agent chemotherapy showed signifi-
ceived a protease inhibitor) viral load decreasedcant overall response rates, responses were short
dramatically and none of the 13 patients experi-lived and the occurrence of opportunistic infec-
enced Kaposi's sarcoma progression during the abtions was a major problem. Overall response rate
sence of systemic therapy for a median of 10ranges from 10 to 76%, although most have been
weeks. partial responses. In general, for patients who are
Speculatively, protease inhibitors may inhibit |eucopenic and require chemotherapy, vincristine
Kaposi's sarcoma-associated herpesvirus proand bleomycin are the single agents used most
teins. Itis more likely, however, that Kaposi’s sar- widely.
coma regression is linked to decreased HIV repli-  Rjeber et al3¥ first reported data on vincristine
cation with an associated decrease of cytoking1 4 mg/n#/week) as single agent in patients with
levels and to the restoration of immune function. Kaposi's sarcoma. Of the 5 patients treated, 4
HAART might be a useful alternative both to zchjeved a partial response and 1 progressed while
immune response-modifiers during less aggressivey, therapy. The duration of response was short,
stages of Kaposi's sarcoma disease and to systemigitnh a median of 10 weeks. Treatment was well
cytotoxic drugs in the Ior!g term maintenance ther-iyjerated and none of the patients developed
apy of advanced Kaposi's sarcoma. The managepye|osuppression, neurotoxicity or gastrointesti-
ment of Kaposi's sarcoma with HAART is very toxicity.
interesting as it targets both tumour cells and the Lassoued et al4%l in a nonrandomised trial,
underlying HIV infection. The likelihood of long o, 31ated the efficacy and safety of bleomycin as
te”‘? treatmentW|_th agents with low adVefse effecta single agent in treatment of non-life-threatening
profiles makes this approach very attractive. Kaposi’'s sarcoma. Thirty patients were treated
with intramuscular bleomycin (5 mg/day for 3
days every 2 or 3 weeks) and 30 others with a slow
In general, systemic chemotherapy is reservectontinuous intravenous infusion of bleomycin (6
for patients with widespread, symptomatic diseasemg/n?/day for 4 days every 4 weeks). A partial
in particular when visceral disease is present, andesponse was observed in 29 patients (48.3%).
who are unlikely to respond to or have failed IFN There was no difference in response rate between
treatment. There are many difficulties in compar- intramuscular or intravenous route. The adverse ef-
ing different chemotherapeutic trials in patients fects (fever and skin rash; 12 and 3%, respectively)
with AIDS-related Kaposi’'s sarcoma. No uniform were minimal and led to discontinuation of the
staging system has been used to group patients ifreatment in only 2 (3.3%) patients. Nonsymptom-
many of the clinical trials. Therefore, it must be atic pulmonary toxicity was observed.
kept in mind that the high partial remission rate Remick et al4!! evaluated a continuous infu-
seen in some trials employing a single drug maysijon schedule of higher dosages of bleomycin (20
reflect patients who are in a better prognostic groupmg/nré/day for 3 days every 3 weeks) in 17 patients
or have limited disease. Moreover, response Criyith advanced stage AIDS-related Kaposi's sar-
teria have varied considerably from study to study..oma. There were 11 partial remissions (65%) with
3.4.1 Single Agent Chemotherapy a median survival duration of 7 months. Only 1
Several single agent therapies have been recycle (2%) was complicated by an absolute neutro-
ported to be active in AIDS-related Kaposi's sar- phil count less than 500, and there were no epi-
coma and include the vinca alkaloids (vincristine sodes of febrile neutropenia. There were no other
and vinblastine), anthracyclines (doxorubicin, epi- clinically significant (>grade 3) adverse effects. A
rubicin), epipodophyllotoxins (etoposide, tenipos- major limitation of this schedule is the 3-day con-
ide) and bleomycir8-48] Although clinical trials  tinuous infusion, which reduces patients’ quality of

3.4 Cytotoxic Chemotherapy
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life compared with other regimens. These studies32% and the median progression-free survival was
have shown that bleomycin as a single agent is 88 weeks. The regimen was well tolerated. The main
good alternative in the treatment of patients with effects consisted of mild to moderate nausea and
non-life-threatening Kaposi's sarcoma and that thevomiting in approximately half of the patients, and
intramuscular route should be preferred for conve-grade 3 to 4 leucopenia and thrombocytopeniain 8
nience and cost reasons. of 25 (36%) and 5 of 25 (20%) of patients, respec-
Another attractive single agent regimen, which tively. However, only 2 patients had to discontinue
allows outpatient treatment, has been reported bythe treatment because of prolonged and severe neu-
Laubenstein et df?] They treated 41 patients with tropenia, and no instances of drug-induced neu-
etoposide (150 mg/fthree times daily every 28 tropenia lead to septic shock death. This apparent
days). Complete remission was achieved in 30% ofefficacy of the regimen could be a result of the
patients and partial remission in 46%. The medianprolonged maintenance of cytotoxic plasma con-
response duration was 9 months. The particularlycentrations of etoposide during each treatment
high rate of overall response (76%) observed in thiscourse, and the absence of toxic peak concentra-
study is due mostly to the early stage disease otions of the drug. The major benefit of this sched-
patients. In general, therapy was subjectively wellule, together with the low toxicity, is the feasibility
tolerated by the patients. Dosage reduction of 25 taof outpatient management of the therapy, which
50% was required because of haematological adavoids discomfort and costs of hospitalisation.
verse effects (grade 3 to 4) in 11 patients (26%), A phase Il trial of teniposide (360 mgkevery
with 3 patients requiring hospitalisation for neu- 3 weeks was conducted by Schwartsmann et
tropenia and fevers. al[*4)), Teniposide is a podophyllotoxin derivative
Schwartsmann et &3l in a phase Il pharmaco- similar to etoposide but with a longer elimination
kinetic study evaluated long term, low dose, oral half-life and superior antitumour activity. Of the 25
etoposide in 25 patients. Etoposide was adminispatients treated 40% had an objective response. Re-
tered orally at 25 mg/Mtwice a day for 7 days sults were comparable to those observed with
every 2 weeks. All patients had advanced stagestoposide, but responses were of short duration
Kaposi’'s sarcoma. The overall response rate wagmedian 9 weeks). In addition, occurrence of bone

Table 1. Single agent chemotherapy for AIDS-related Kaposi's sarcoma

Chemotherapy Evaluable patients ~ Overall response (CR only)  Adverse effects (%) Reference
(n) [%]
Etoposide 41 76 (30) Neutropenia? (26) 42
25P 32(8) Neutropenia? (36) 43
Vincristine 18 61 (0) Peripheral neuropathy (44) 38
5 80 (0) 39
Vinblastine 38 26 (3) Leucopenia® 45
Bleomycin 60 48 (0) Fever (12) 40
179 65 (0) Fever® (54); rash® (8) 41
Doxorubucin 29 48 (3) Alopecia (55); neutropenia? (37) 45
Tenoposide 25 40 (0) Leucopenia® (100); 44

thrombocytopenia® (47)

Grade 3-4 (according to the WHO).

25 mg/m? orally.

Only grade 1-2 (according to the WHO).
Continuous infusion.

® o O T ©

Percentage of cycles.
CR = complete remission.
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Table lll. Dual agent chemotherapy for AIDS-related Kaposi's sarcoma

Chemotherapy Evaluable patients (n) Overall response (CR Adverse effects (%) Reference
only) [%]

VCR/BLM?P 46 57 (0) Peripheral neuropathy (28) 50

VCR/BLM® 18 72 (11) Peripheral neuropathy (55) 52

VCR/BLM +AZT¢ 19 74 (5) Neutropenia (21); peripheral 51

neuropathy (5)

a Vinblastine instead of vincristine if peripheral neuropathy developed.

b VCR =2mg; BLM = 30mg, 18-hour infusion.

¢ VCR = 1.4 mg/m? (maximum 2mg); BLM = 10 mg/m?.

d VCR =2mg; BLM = 30mg infusion; AZT = 400 to 1000 mg/day.

AZT = zidovudine; BLM = bleomycin; CR = complete remission; VCR = vincristine.

marrow toxicity in all patients has limited further
studies of this agent.

Objective responses and adverse effects of sin-
gle agent regimens are summarised in table 1.

3.4.2 Dual Agent Chemotherapy

With the aim of improving objective responses
and duration of clinical benefitswithout increasing
adverse events, especially myelosuppression,
small studies using a combination of vincristine-
bleomycin, vinblastine-methotrexate, vinblastine
alternating weekly with vincristine or bleomycin
have also been conducted.[4%-53 Response rates
ranged from 43 to 77%. Interestingly, in 2 studies
bleomycin-vincristine chemotherapy was rela-
tively well tolerated and resulted in ahigh response
rate (57 to 72%) in patients presenting with dis-

seminated Kaposi's sarcoma and severe peripher
blood cytopenias. The major adverse effect was pe-
ripheral sensory neuropathy in both studies. Abou
30% of patients required either vincristine dose-re
duction or withdrawal. Bleomycin-induced pul-

monary toxicity was not observige>2 Unfortu-

administered to patients with advanced disease an
visceral involvement. First multichemotherapeutic
regimens specifically devised for AIDS-related
Kaposi’'s sarcoma were a combination of doxo-
rubicin, bleomycin, and vincristine (or vinblas-
tine). Initial studies used doxorubicin administered
either 40 mg/rhevery 4 weeks or 20 mgfevery
3 weekd?246l Impressive clinical responses were
observed in these studies, but neutropenia was
dose-limiting adverse effect in most cases.
Laubenstein et af? treated 31 patients with
doxorubicin (40 mg/@ bleomycin (151U) and
vinblastine (6 mg/rf). Objective response was re-
ported in 84% of patients (23% complete remis-
sions). However, a significant number of these pa-
tients developed opportunistic infections (61%)
glnd dose-limiting neutropenia (44%).
Gill et al[*8l reported a multicentre, randomised
f:linical trial comparing low dosage doxorubicin 20
mg/n? alone (n = 31) or doxorubicin 20 mg7m
bleomycin 10 mg/rh and vincristine 1.4 mg/tn
(ABV) [n = 30] every 2 weeks. Complete and par-

nately, responses were short lived and thdial tumour remissions were significantly higher
occurrence of opportunistic infections was a majoMith ABV (88%) than with doxorubicin alone

problem.

(48%) [p = 0.004]. The median survival was 9

Clinical results observed in trials employing months in both groups. Adverse effects were sim-

dual agents are summarised in table .

3.4.3 Multiagent Chemotherapy

ilar in both groups and the regimens were well tol-
erated.
Treatment-related adverse effects consisted of

Multiagent chemotherapy employs various nausea and vomiting, hair loss, mucositis, periph-

combinations of drugs that have been found to beral sensory neuropathy and granulocytopenia.
effective as single agents, and they are generallsrade 3 to 4 neutropenia occurred in 34% of pa-
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tients receiving doxorubicin alone and in 52% of tine (BV) chemotherapy. Response rate observed
patients receiving ABV. Neutropenia was progres-with a combined antiretroviral and chemotherapy
sive in successive courses of chemotherapy in botliegimen were similar to those previously reported
treatment groups. The only significant difference with ABV chemotherapy alone.
in adverse effects between the two treatment re- As expected, severe neutropenia was the major
gimens was a more frequent occurrence of periph-dose-limiting adverse effect of the combination
eral neuropathy in patients receiving ABV. How- therapy. In the cohort receiving doxorubicin 10
ever, only 1 patient (4%) experienced neurotoxicity mg/n¥, only 1 out of 8 patients developed grade 3
more than grade 2, and a dose modification for vin-and none developed grade 4 neutropenia. One pa-
cristine was required in only 4 patients. 21% of tient experienced neutropenic fever and none expe-
patients receiving doxorubicin and 29% of thoserienced neutropenic sepsis. Neurotoxicity occurred
taking ABYV, developed opportunistic infections frequently at all 3 dosage levels; 11 out of 24 (46%)
during treatment. Notably, the development of patients experienced some degree of paraesthesia,
Pneumocystis carinipneumonia (PCP) was rela- and 1 experienced paralytic ileus, which resolved
tively infrequent in the ABV group, possibly as a after cessation of therapy. Vincristine dose reduc-
result of the prophylactic use of sulpha-containingtions were required in 6 patients after receiving be-
antibacterials. Bacterial infections occurred almosttween 2 and 8 cycles of therapy. Of interest, only 2
equally in both groups and the majority of them patients (8%) developed opportunistic infections
were associated with severe neutropenia. while receiving ABV with zidovudine. Previous

The majority of patients with advanced Kapo- studies of combination chemotherapy without anti-
si's sarcoma are severely immunocompromisedretrovirals in patients with AIDS-related Kaposi's
and eventually die from opportunistic infections sarcoma have documented opportunistic infections
rather than Kaposi's sarcoma. Therefore, a majotin about 60% of such patients, even with the use of
concern was whether the use of chemotherapyprophylactic therapy for PCP.
would aggravate the immune dysfunction and pre- The use of recombinant haematopoietic growth
dispose patients with AIDS to more opportunistic factors to support Kaposi’s sarcoma patients under-
infections. It is also of interest whether concurrent going chemotherapy has been evaluated in some
use of antiretroviral therapies would prevent the studies as a means of preventing bacterial infec-
occurrence of opportunistic infections. tious complications. In a phase I clinical trial Gill

In an ACTG phase | trial (ACTG 075) Gill et etall4investigated the maximum tolerated dosage of
al >3] determined toxicity and maximum tolerated GM-CSF in combination with the ABV regimen. In
dose of doxorubicin in combination with fixed this dosage escalation trial, GM-CSF 25§/n?/day
doses of bleomycin, vincristine and zidovudine in was well tolerated, whereas the next dose escala-
patients with advanced AlDS-related Kaposi's sar-tion to 500ug/m?/day was associated with dose-
coma. Of the patients, 26 were treated with limiting adverse effects, including grade 3 fever,
zidovudine 100 mg/day orally every 4 hours, along fatigue and diarrhoea. GM-CSF prevented the oc-
with combination chemotherapy using bleomycin currence of severe neutropenia in these patients.
10 U/n¥ and vincristine 1.4 mg/égiven intrave-  Other studies confirmed these data and the use of
nously in 2-week cycles. In addition, 3 cohorts of haematopoietic growth factors to support AIDS pa-
8 patients received escalating doses of doxorubicirtients receiving chemotherapy is now standard
each beginning with no doxorubicin and increasing practicel>%:56]
to 15 mg/ni. High doses of doxorubicin can be utilised with

The maximum tolerated dose of doxorubicin relative safety when less myelosuppressive anti-
was 10 mg/rd when given in combination with HIV therapy is administered. ACTG163 evaluated
zidovudine and bleomycin and vincristine/vinblas- the combination of didanosine or zalcitabine with
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ABV in patients with advanced stage Kaposi’s sar-similar in both treatment groups. Neutropenia was
coma. Doxorubicin was administered at the dosethe predominant haematological adverse effects in
of 20 mg/n? along with bleomycin 10 U/fhand  both treatment arms. Patients treated with lipo-
vincristine 1mg every 2 weeks. Tolerance wassomal daunorubicin experienced grade 4 neu-
good in both treatment groups, with no increasedtropenia significantly more frequently than ABV
incidence of peripheral neuropatfy! The inci-  patients (15% for liposomal daunorubicin and 5%
dence of opportunistic infections was low when for ABV; p = 0.02). The frequencies of grade 3
compared with studies in similar populations in the neutropenia and grade 3 + grade 4 leucopenia were

pre-antiretroviral period. similar between the 2 treatment arms.
Thrombocytopenia oggrade 2 and anaemia
3.5 New Agents Chemotherapy were rare for both arms. Of the patients receiving
liposomal daunorubicin, 37 (32%) compared with
3.5.1 Liposomal Anthracyclines 20 ABV patients (18%) received granulocyte col-

The use _of liposomal anthracyclines is a novelony-stimulating factor (G-CSF) during the course
and attractive approach for the treatment of ad-y¢yhe cjinical trial. Nonhaematological adverse ef-

vanced Kaposi's sarcoma. In the liposomal PréPasacts consisted mostly of nausea, fever, fatigue, di-

rat;on of (;a_u?orublcllln th_? anthrlacyclm_elhas b(;e_rt]arrhoea, and cough among liposomal daunorubicin
ﬁ; r?)zze fomrr? ISTead tgnn']amrr;'? :;hves;clee;_a_T O'fpatients, and fever, fatigue, nausea, neuropathy,
S h formu'atec aximise the s VI Ol and alopecia among ABV patients. Alopecia was
daunorubicin for solid tumouiia situ. The tumour : .
. R observed in 36% of ABV patients, as compared
uptake of liposomal daunorubicin is 10-fold . s .
with 8% of liposomal daunorubicin patients (p <

ter than for free d bicin. Thi lecti : .
greater than for free daunorubicin IS selec IVeO.OOOl). The alopecia was mostly mild to moderate
increased drug delivery to the tumour was shown,

: . . 0
to translate into a significant improvement in ther- w:(s:;s/rlty. tSlnlllarlI)y, tneulropatg):;(\)//vasfslgen n 41|/°
apeutic efficacy with no increase in adverse ef-g Ea 1ents, bu 0n<yomoo()10 ? ;503?;:;/
fects. A number of phase | and Il studies showed aunorubicin patients (p < 0. )- In3%o0

liposomal daunorubicin to be effective in advancedp"Jltlents and in 1% of liposomal daunqrub|cm pa-
stage Kaposi's sarcoma and well tolerated. Therd!€Nts: the neuropathy was severe or life-threaten-
was minimal myelosuppression, no evidence ofi"d (grade 3 or grade 4). All other toxicity differ-
cardiac adverse effects and a decrease in the fre2CeS were not significant. _ _
quency and severity of chemotherapy-related ad- Cardiac function remained stable, with no in-
verse effects compared with historical d&fae0] stances of congestive heart failure in either treat-
Based on these encouraging results, a ranMentgroup. During the course of the clinical trial,
domised phase Il trial was conducted to compare#2 Patients receiving liposomal daunorubicin
the safety and efficacy of liposomal daunorubicin (36%) developed an opportunistic infection and 20
with that of the reference regimen of ABV as pri- additional patients (17%) developed neutropenic
mary therapy in advanced AIDS-related Kaposi's fevers, without documented infections. Among
sarcoma. 232 patients were randomised to receivéBV patients, 29 (26%) developed an opportunis-
liposomal daunorubicin 40 mgAwr a combina- tic infection during the course of the clinical trial
tion regimen of doxorubicin 10 mg/nbleomycin ~ and 12 additional patients (11%) developed neu-
15U, and vincristine 1mg, administered intrave- tropenic fevers, without documented infectidfis.
nously every 2 weeks. The doses of the reference These data confirm that liposomal daunorubicin
regimen used were chosen to permit concomitanis effective in the treatment of patients with ad-
antiretroviral therapy. Overall response rates (25%vanced AlIDS-related Kaposi's sarcoma. Lipo-
for liposomal daunorubicin and 28% for ABV), somal daunorubicin had comparable efficacy to
time to treatment failure, and overall survival were ABV, was associated with significantly less alope-
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cia and neuropathy, and produced no evidence ofew data are available on the cardiac tolerability,
cardiac adverse effects. Patients on liposomabut it seems to be associated with a lower incidence
daunorubicin experienced more grade 4 neu-of cardiac adverse effects than standard doxo-
tropenia and had a higher incidence of opportunis—ubicin. However, cardiomyopathy has occurred in
tic infections. The authors concluded that lipo- a small number of patients receiving high cumula-
somal daunorubicin can though be recommendedive doses of PEG-coated liposomal doxorubicin
as well tolerated and effective primary therapy for (>550/n¥).
advanced AIDS-related Kaposi’'s sarcoma. Recently, using cardiac biopsy, Berry etll.
Doxorubicin incorporated in the polyethylene evaluated anthracycline-induced cardiac damage
glycol (PEG)-coated (pegylated) liposomal formu- in AIDS-related Kaposi’'s sarcoma patients treated
lation has also been demonstrated to be effective iwith pegylated liposomal doxorubicin (cumulative
advanced stage Kaposi’s sarcoma. Administrationdoses 440 to 840 mgArelative to historical con-
of PEG-coated liposomal doxorubicin achieved 5-trol patients given comparable cumulative doses of
fold to 11-fold increases in doxorubicin concentra- standard doxorubicin.
tion in Kaposi's sarcoma lesions compared with  Inlight of these results randomised comparative
equal doses of standard doxorubicin. In patientstrails of PEG-coated liposomal doxorubicin versus
with AIDS-related Kaposi's sarcoma liposomal en- standard ABV or BV regimens have been con-
capsulation has also been shown to result in theducted. Northfelt et df8 compared PEG-coated
delivery of more doxorubicin to Kaposi's sarcoma liposomal doxorubicin with standard ABV in pa-
lesions than to adjacent healthy ski#.Whereas tients with advanced stage Kaposi's sarcoma. Of
liposomal daunorubicin has a half-life of approxi- the patients, 258 were randomised to PEG-coated
mately 8 hours, liposomal doxorubicin has an ad-liposomal doxorubicin (20 mg/&or ABV (A=20
ditional modification of the liposome with the ad- mg/n?, B = 10 U/n?, V = 1mg), every 2 weeks.
dition of PEG, which reduces the update by the PEG-coated liposomal doxorubicin was signifi-
reticuloendothelial system with the resultant half- cantly more effective than ABV in producing ob-
life of approximately 30 hours3] jective responses (45.9% versus 24.8%; p < 0.001)
To date, many clinical studies have been per-with a comparable adverse effect profile. The oc-
formed to assess the safety and efficacy of PEG-<currence of adverse effects for PEG-coated lipo-
coated liposomal doxorubicin in patients with ad- somal doxorubicin compared with ABV, respec-
vanced stage Kaposi's sarcoma. In these trialdively, were: leucopenia 36 versus 42%; nausea
PEG-coated liposomal doxorubicin was highly ac- and/or vomiting 15 versus 34%; peripheral neurop-
tive [64-66] The best benefit-risk ratio was achieved athy 6 versus 14%; alopecia 1 versus 19%; and any
with a dosage of 20 mg/radministered at 2- or severe (grade 3 or 4) adverse event 92 versus 94%.
3-week intervals. At this schedule PEG-coatedThe most common adverse event in both groups
liposomal doxorubicin was generally well toler- was leucopenia and 44% of patients who received
ated. The most frequent dose-limiting adverse ef-liposomal doxorubicin and 53% of patients who
fect was myelosuppression, with about 60% of pa-received ABV were given either G-CSF or GM-
tients experiencing significant neutropenia (gradeCSF. Eight patients who received liposomal
3 to 4). Other adverse events included: palmar-doxorubicin and 3 patients who received ABV ex-
plantar erythrodysaesthia (hand-foot syndrome)perienced episodes of sepsis. Opportunistic infec-
usually mild and not requiring a dose reduction; tions occurred in 37 and 30% of patients treated
anaemia; thrombocytopenia and nausea. The diswith liposomal doxorubicin and ABV, respectively.
tinct adverse effect of hand and foot syndrome isAlthough, opportunistic infections and sepsis were
similar to that seen with fluorouracil given by in- more common in patients who received liposomal
fusion, and is secondary to its long half-lifi8l  doxorubicin, this agent appeared to be better toler-
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ated than ABV. In particular subjective adverse ef-  Differences in the adverse effect profile be-
fects such as alopecia, neuropathy, nausea antiveen the 2 regimens were evident. In particular,
vomiting occurred less frequently in patients who the incidence of paraesthesia (14 versus 3%) and
received liposomal doxorubicin. constipation (13 versus 2%) was significantly
In another study Northfelt et &9 evaluated higher in patients who received BV, whereas leu-
PEG-coated liposomal doxorubicin (20 mg/tw copenia (72 versus 51%) and oral candidiasis (35
every 3 weeks) in 53 patients who had experienced/€rsus 21%) were more commonly seen in patients
disease progression or intolerable adverse effectyh0 received PEG-coated liposomal doxorubicin.
while receiving standard ABV or BV chemother- Grade 3 leucopenia was recorded in 28.9% of pa-

apy. Of the 53 patients, 19 (36%) had a partial re_tients who received PEG-coated liposomal

. 0 :
sponse and 1 patient had a clinical complete re.doxorubicin and 12.5% of those who received BV.

: . . Significantly more patients on PEG-coated lipo-
sponse. Of the 28 patients who were in progression - . N
while receiving standard doxorubicin, 32% had asomal doxorubicin experienced an opportunistic

) o ' infection: 49.6 versus 30% who received BV (p <
partial remission.

. 0.002).
0, -
Overall, 76% of patients reported at least 1 ad From these studies it is clear that PEG-coated

verse event that was possibly or probably relat(adliposomal doxorubicin is an effective regimen in
to PEG-coated liposomal doxorubicin and 30% re- advanced stage Kaposi's sarcoma for both naive

ported atleast 1 severe adverse event thoughtto bgy hretreated patients. Although better tolerated
related to PEG-coated liposomal doxorubicin. by patients, PEG-coated liposomal doxorubicin is
Leucopenia was the most common adverse evenjgnificantly more myelotoxic compared with the
and occurred in 40% of patients. Five patients ex-pv regimen, and this is associated with an in-
perienced an episode of sepsis while in the studycreased incidence of infections. Concomitant use
Of the patients, 33 (62%) received colony-stimu- of both antiretroviral therapy and haematological
lating factors during the course of therapy. Throm- growth factors is needed, with the aim of reducing
bocytopenia occurred in 5.7% of patients. Nauseaopportunistic infections and myelotoxicity.

and vomiting occurred in 15% and alopecia oc-

curred in 9%; none of these events were severe. 3.5.2 Paclitaxel _ .
Palmar-plantar erythrodysaesthia occurred in 1 pa- Paclitaxel is a novel cytotoxic agent with pre-

tient. Opportunistic infections occurred in 23 pa- iminary evidence of anti-tumour efficacy in pa-
tients (43%). tients with Kaposi's sarcoma. Neutropenia has

been the primary dose-limiting adverse effect of

Recently, Stewart et &% conducted a ran- . ! . o
domised study that compared PEG-coated Iipo_pachtaxel in phase | and Il trials. Reduction in neu-

somal doxorubicin 20 mg/fwith a combination :szgggi?%rgsu?;ﬁ]us:r?lé);ogzegeflb{gﬁrg’ \év:lg
of bleomycin 15 1U/m and vincristine 2mg in 241 9 y X P

tients with ad d st K ., has not been cumulative in most patients. Neutro-
patients with advanced stage Raposi's sarcomaph” count nadirs generally remain unchanged dur-
Both regimens were administered by intravenous

; ) ing subsequent courses of therapy, suggesting that
infusion every 3 weeks for 6 cycles. Half the pa- cjitaxel did not produce irreversible haema-

tients in each treatment group were taking 1 oryopoietic stem cell toxicity. Recovery usually oc-
more antiretroviral drugs and the majority of them (g by day 15 to 21. Peripheral neuropathy may
were on regular antimicrobial prophylaxis. Results a|so be severe, and occasionally dose-limiting. Hy-
were comparable with the previous studies bypersensitivity reactions, dyspnoea, hypotension
Northfelt[68.69 The response to PEG-coated lipo- and angioedema have also occurred, and patients
somal doxorubicin was superior to BV: 58. A%  should receive premedication with corticosteroids
23.3% (p < 0.001). and antihistamines.

O Adis International Limited. All rights reserved. Drug Safety 1999 May:; 20 (5)



416 Nasti et al.

Other adverse effects include alopecia, arthral-10 patients; 40%), it was relatively less frequent
gia, myalgia, gastrointestinal disturbances, mucosthan in patients who did not receive this agent (22
itis, bradycardia and cardiac conduction irregular-out of 29; 75%). Grade 4 anaemia and thrombo-
ities, rashes and elevated liver enzyme leV@t$3]  cytopenia were also observed with reasonable fre-
Concomitant use of ritonavir (a protease inhibitor) quency [5 out of 29 patients (17%) and 6 out of 29
and paclitaxel may increase the area under the conpatients (20%); respectively). Other adverse ef-
centration-time curve of paclitaxel by as much asfects included delayed rash, fevers and eosino-
3-fold [73] Ritonavir is thought to be metabolised philia. Two African-American patients developed
by several cytochrome P450 (CYP) isoenzymes,acute renal failure, 1 with accompanying cardio-
with CYP3A prominent among them. The CYP3A myopathy, and both patients were subsequently
enzymes may also be significantly involved in pac- withdrawn from the study. The adverse effect pro-
litaxel metabolism. As a result, ritonavir may com- file in the 6 patients who received the 96-hour in-
petitively inhibit paclitaxel metabolism thereby fusion regimen was similar to that of the patients
producing paclitaxel toxicity. receiving the 3-hour infusion regimen. This study

Saville et al’ first investigated paclitaxel ac- has shown that paclitaxel as a single agent has sig-
tivity in AIDS-associated Kaposi's sarcoma. Ini- nificant activity in advanced stage Kaposi's sar-
tially, they reported interesting data on 20 patients.coma both in naive and pretreated patients. It is
The initial dosage was 135 mg#tV over 3 hours  noteworthy that the 96-hour infusion schedule ap-
every 21 days, without filgrastim support. The dosepears to give even higher response rates without
was increased as tolerated to a maximum of 175additional adverse effects than the short infusion.
mg/mé. On the evidence of the encouraging results,However, as the authors pointed out, the potential
the study was modified to permit filgrastim support usefulness of the long infusion schedule should be
and then to assess a 96-hour infusion schedule foweighed against the additional treatment complex-
those patients who progressed. Afull description ofities and the increased costs.
this casuistic has been recently reported by the au- With the aim of reducing the toxic effects of
thorsl7®! All patients (n = 29) had advanced Kapo- paclitaxel, Gill et al’®! employed a low dose reg-
si's sarcoma and severe immunodeficiency. Of 28imen. They studied 56 patients with advanced
assessable patients, 20 had major response&IDS-related Kaposi's sarcoma. Patients were
(71.4%) to the 3 hour infusion schedule and all 4 stratified for prior systemic therapy (chemotherapy
patients who had previously received anthracy-or biological response-modifiers; n = 40) versus no
cline therapy for Kaposi's sarcoma responded. Inprior systemic therapy (n = 16). Paclitaxel was ad-
all, 10 patients were escalated up to a maximumministered at a dose of 100 mg7v over 3 hours
dose of 175 mg/mand 3 patients to a pick of 155 every 2 weeks. Visceral disease was presentin 35%
mg/mé. Ten patients went on to receive paclitaxel of patients and median CD4+ count was |20/
by 3-hour infusion with filgrastim because they de- There was 1 complete response and 32 partial re-
veloped progressive disease on doses of paclitaxedponses (complete remission + partial responses =
that had been reduced to less than 135 mMdiex  59%). Major response was not different between
cause of neutropenia. Of 6 patients who went on tothe treatment subgroups (55% for patients receiv-
receive a 96-hour infusion of paclitaxel, 5 had ma-ing prior systemic therapy versus 69% in all oth-
jor responses. ers). Grade 3 or 4 neutropenia was the most com-

Adverse effects were, in general, similar to mon adverse event occurring in 62% of patients.
those seen with paclitaxel in other settings. TheAnaemia or thrombocytopenia was less common,
most frequent dose-limiting adverse effects wasoccurring in 25 and 27% of patients respectively.
neutropenia. Although grade 4 neutropeniawas ob-Severe nonhaematological adverse effects were
served in patients who received filgrastim (4 out of uncommon, occurring in less than 15% of patients.
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Overall, the results of these trials comparedauthors have suggested that clinical progression of
favourably with those of other single agents or Kaposi's sarcoma is closely associated with the
combination regimens for advanced Kaposi's sar-hormonal status of patien! Recently, Lunardi-
coma. However, additional studies will be neededlskandar et alfll described the positive activity of
to evaluate different dosage schedules of paclitaxethe B-chain of human chorionic gonadotropin on
and to compare its activity with that of the refer- tumorigenesis and metastasis of the neoplastic
ence regimens. Kaposi’'s sarcoma cell line in immunodeficient

3.5.3 Vinorelbine mice. Since that finding only a few small cIinicaI.

Vinorelbine is a cytotoxic agent with prelimi- trials?*828lhave been conducted to test the anti-

nary evidence of anti-tumour activity in patients tumour activity of human chorionic gonadotropin.
with Kaposi's sarcoma. It has been shown to beThe results of these trials have been conflicting.

active against various tumour types and is rela- Harris[8?l first obtained a ‘marked tumour re-
tively safe and well tolerated? gression’ by treating 6 patients with escalating

Errante et all78 within the Italian Cooperative doses of human chorionic gonadotropin (between
Group on AIDS and Tumours, treated 22 patientslSO 000IU and 700 000IU IM for each dOSG) thrice
with vinorelbine 30 mg/ragiven intravenously ev- weekly. There was no information on the commer-
ery 2 weeks. Complete remission occurred in 3 ofcial preparations of human chorionic gonadotropin
22 evaluable patients (14%) and partial remissionused, the type and duration of response, or on the
in 8 patients (38%). Other patients had stable (n =period of treatment. No dose-limiting adverse ef-
5) or progressive (n = 5) disease. The toxic effectsfects were reported. Conversely, Tirelli ef&.did
of vinorelbine consisted predominantly of myelo- not show any evidence of activity of human chori-
suppression. In particular, leucopenia (grades 3onic gonadotropin by treating 13 patients with hu-
and 4) was observed in 7 and 5 patients, respecman chorionic gonadotropin in dosages ranging
tively. Fourteen patients received G-CSF for sec-from 4000lU to 32 000IU thrice weekly for 4
ondary prophylaxis. Grade 3 thrombocytopeniamonths (trial 1), and 100 000IU to 300 000IU
occurred in 1 patient and grade 3 anaemia in 1 pathrice weekly for 3 months (trial 2). It is notewor-
tient. Neurotoxicity was not observed and no pa-thy that the dose of human chorionic gonadotropin
tient discontinued treatment because of adverse efadministered in trial 2 was higher than that found
fects. Because of its favourable adverse effecthy Harrid82! in her trial as the minimal effective
profile, this agent may be an excellent choice for dose, i.e. 100 000IU. In trial 1 non—dose-limiting
palliative treatment of patients who may be unableadverse effect was observed, while in trial 2, one
to tolerate more toxic therapies. Furthermore, thepatient developed malaise, fatigue, ascites, im-
low toxicity of vinorelbine makes it an attractive paired renal function and anaemia requiring human
addition for combination regimens. chorionic gonadotropin withdrawal. Similar symp-

Within the Italian Cooperative Group on AIDS {5 ms had been previously described as possibly re-

and tumours an ongoing pilot study is under way |ated to the systemic treatment with low dose hu-
on vinorelbine in combination with paclitaxel plus 1,45 chorionic gonadotropif!

G-CSF. Preliminary results are not yet available. More recently, Gill et al?4 showed that intra-

lesional injection of human chorionic gonadotro-
pin induces the regression of AIDS-related Kapo-
si’'s sarcoma lesions in a dose-dependent manner.
In a phase | to Il trial, 24 patients received in-
There are many studies that support the hypothtralesional injection of human chorionic gonado-
esis that sex hormones play a role in the pathogentropin 3 times a week for 2 weeks at doses of 250,
esis of Kaposi's sarcom&) Furthermore, some 500, 1000 and 2000IU (6 patients each). There was

4. Other Agents

4.1 Human Chorionic Gonadotropin
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complete resolution of Kaposi's sarcoma lesions inwith foscarnet8®] At the same time, many other
10 out of 12 patients using the higher dosages oKaposi's sarcoma patients have received foscarnet
human chorionic gonadotropin. Treatment wasor other anti-herpesvirus drugs without any appar-
well tolerated at all doses. ent improvement of their Kaposi's sarcoma.

It is noteworthy that Gill et al?¥l used the most Little is known about the response of human
active product aftem vitro evaluation of 4 com-  herpesvirus-8 to the administration of these agents.
mercial available human chorionic gonadotropin pp interesting study has evaluated human herpes-
preparations._They found_ t_hat they (_jid not all haveyirys-8-DNA sequences in peripheral blood mono-
the same antitumour activity and different lots of cjear cells and demonstrated its persistence in

the samehpreﬁaratu_)n varied in fchewf ﬁCt'V'ty' \P/]Ve patients receiving anti-herpesvirus dri#.Re-
suspect that the antitumour activity of human ¢ O'cently, Humphrey et dP° measured the effects of

rionic gonad_otropm, ifany, m|ght_not be related_to different anti-herpesvirus drugs on human herpes-
the B-subunit of human chorionic gonadotropin, . o . : ;
. o . ' virus-8 releasén vitro, using a cell line derived
but rather to some unidentified and co-purified from peripheral effusion (bod vity based) lvm
components present in the different commercial ﬁ pel P ela_ef us% (_ f?hy ca ?]/ ase ) y é
human chorionicgonadotropin,therebyexplainingp oma latently infected with human Erpesvirus-c.
The results showed that human herpesvirus-8 rep-

the conflicting results of the various trials. L TEeE -~ - ) o
At present, human chorionic gonadotropin haslication is insensitive to aciclovir [50% inhibitory

shown very limited activity against Kaposi’s sar- concentration (16) =60.80umol/L], but sensitive
coma. In addition, possible dose-limiting toxicity @ ganciclovir (IGo = 2.7 to 4umol/L), foscarnet
means that human chorionic gonadotropin should(!Cso=80 to 100umol/L) and cidofovir (IGo=0.5
not be recommended outside investigational trials t0 1 pmol/L).
All the 4 clinically available agents (aciclovir,
4.2 Anti-Herpesvirus Agents ganciclovir, cidofovir and foscarnet) are only ef-
fective during active viral replication, acting by in-
The identification of a new herpesvirus as a pos-hibition of the viral DNA polymerase during lytic
sible causal factor in the development of Kaposi's yirg| replication. It is possible that human herpes-
sarcoma has led to a great deal of enthusiasm iRjrys.g, |ike Ebstein-Barr virus, persists in periph-
finding agents active against human herpesvirus-85| piood mononuclear cells and in spindle cells

replication. So far, however, studies on the activityin a latent form that is not dependent on viral rep-
of anti-herpesvirus drugs have produced conflict-

ing results.
Jones et all8®lin a large US retrospective study,

lication enzymes. This consideration could be at
the basis of the low therapeutic value of anti-her-
found a significantly reduced risk of developing pesvirus drugs gbser\{ed SO. far. On the other hand,
Kaposi's sarcoma associated with the use ofluman herpesvirus-8 infection precedes the devel-
foscarnet but not with aciclovir or ganciclovir. opment qf chm_ca_l Kap03|s_ sarcoma and presu_m-
Conversely, a similar study from France did not 2P. during this interval, virus produced by lytic
find a reduced risk with any of the 3 drul§é! Fi- replication spreads to spindle cells where a latent
nally, UK researchers have published a report suginfection is_set up. For these_reasons, amore likely
gesting that foscarnet and ganciclovir, but notole for anti-human herpesvirus-8 drugs should be
aciclovir treatment may offer protection against in the prevention or retardation of Kaposi's sar-
Kaposi's sarcom&7! These differences may lay, in coma development, rather than in the treatment of
part, in the way in which the analysis was per- Kaposi's sarcoma.
formed. To date, anti-human herpesvirus-8 drugs have
There are also anecdotal reports of remissionseither therapeutic nor prophylactic indications for
of early Kaposi's sarcoma following treatment Kaposi's sarcoma.
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5. Risks and Benefits metic complications. Local therapy is suitable for
patients with few lesions, particularly those that
Knowledge of drug-associated adverse effectscan cause either emotional or physical distress.
especially the benefit-risk ratio, is critical to the There are many local therapeutic options. The mo-
evaluation of any agent and/or combination re-gality chosen depends mainly on the expected ad-
gimens. In a disease like AIDS-related Kaposi's ygrse effects of the intervention. Whereas in-

sarcoma, where only palliative treatments aréyg|esjonal vinblastine or cryotherapy may be ideal
available, information on the adverse effects of thes;. small lesions on the skin or oral cavity, such

drugs and theirimpact on the quality of life is par- y.oatments can be quite painful on the sole of feet,
tlgularly important in assessing their role in the eyelids, or penis, or for larger lesions in any site.
disease management. ., Radiation therapy is an effective therapy both
The treatment of AIDS-related Kaposi's sar- ,q 4 jocal modality in patients with minimal disease
comapresents several problems. First, the MAJOrng for relief of local symptoms unresponsive to

of pellggnts ha\ée aggdr:as?]ve_, Wldesp()jrefgq and V'S'ystemictherapy. No single dosage schedule is ap-
ceraldisease. secondly, the Immunodeticiency an%ropria‘te for all patients. Doses and schedule of

the history of previous opportunistic infections - ; .
; o . . radiation depends on life expectancies and extent
complicate the administration of immunosuppres- . -
of lesions. Prolonged follow-up after radiation

sive chemotherapy. Thirdly, leucopenia COmmonlytherapy is essential, because complications of ra-

seen in patients infected with HIV makes the use . .
: . diation may take many months to appear, and they
of conventional multiagent chemotherapy re- mav b ravated b b nt therani h
gimens difficult. The bone marrow of HIV-infected ay be aggravated by subseque erapies, suc
-as doxorubicin-containing regimens.

patients shows changes similar to a myelodys | tients with moderatelv extensi (
plastic syndrome. Anaemia and neutropenia are of n patients with moderately extensive cutaneous

major clinical importance as both are accentuated” muco;al disease and CD4+. cell f:ounts of
by drugs that interfere with haematopoiesis, such®200/Ml, immunotherapy and antiretroviral drugs

as zidovudine, ganciclovir and sulfa-containing '€ indicated. Combination therapy with low dos-
antibacterials that are frequently used in HIV pa-29€s (<18 MU/day) of IFN and zidovudine (600
tients. In light of the above considerations, therapyMg/day) showed the best benefit-risk raifi6>°!
of AIDS-related Kaposi's sarcoma produces sev-This schedule is associated with overall response
eral majors clinical problems: short response timefates higher than those achieved with high dosages
in spite of response rate obtained:; the occurrencé>6 MU/day) of IFNa alone, and with lesser ad-
of opportunistic infections; the drop in the immu- Verse effects. Neutropenia (grade 3 to 4) remains a
nological parameters; and bone-marrow toxicity_significant dose-limiting adverse effect, occurring
Therefore, one of the present challenges in the therlin about 45% of patients. Poor prognostic factors
apy of AIDS-related Kaposi's sarcoma is the inte- for response include constitutional symptoms (fe-
gration of antiretroviral therapy with antineoplas- ver, night sweats and bodyweight loss), prior or
tic chemotherapy and haematopoietic growthconcurrent opportunistic infections, and endoge-
factors. nous IFN levels. Major benefits of this treatment
In order to obtain the highest benefit-risk ratio, regimen are the long-standing responses, the usu-
Kaposi’'s sarcoma treatment needs to be in-ally mild adverse effects and the concomitant ef-
dividualised on the basis of the patient’s overall fect on the underlying HIV infection.
clinical and immunological status and of the toxic ~ Preliminary results indicated that HAART (in-
profile of concomitant therapies for HIV infection. cluding protease inhibitors) might be an effective
Immediate therapeutic intervention is thought and well tolerated anti—-Kaposi’'s sarcoma therapy
unnecessary if a patient is found to have a stable om less advanced Kaposi's sarcoffa3®! while in
slowly progressive cutaneous disease and no copatients with advanced Kaposi's sarcoma appears
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to prolong periods of disease control after conven-tropenia but did not prevent the occurrence of se-
tional systemic treatment¥] HAART has had a vere neutropeni&® In patients who are leucopenic
dramatic impactin the prevention rather than in theand require chemotherapy, single or dual agents
treatment of Kaposi's sarcoma. The extensive useassociated with lower myelotoxicity [i.e. bleo-
of HAART in patients with HIV infection has sig- mycin, vincristine/vinblastine or a combination of
nificantly reduced new cases of Kaposi’s sarcomableomycin and vincristine/vinblastine] are the an-
Furthermore, many cases of Kaposi's sarcomaineoplastic treatments most widely ugé?3.50.52]
now develop in patients already receiving HAART Other cytotoxic regimens that have been shown to
and therefore alterative treatments are usually necbe effective with similar ranges of response rate
essary. However, the use of HAART in combina- and response duration to ABV are liposomal an-
tion with other therapies is crucial in the manage-thracyclines, paclitaxel and vinorelbine.
ment of advanced stage Kaposi's sarcoma, since To date, few randomised trials have compared
suppression of HIV replication is essential for a these new drugs to the reference regimens ABV
long-lasting regression of Kaposi's sarcoma. All and BV. Liposomal daunorubicin showed the best
patients not receiving HAART who developed benefit-risk ratio at a dosage of 40 mg/every 2
mild or asymptomatic Kaposi’'s sarcoma, should beweeks in noncomparative dose-ranging studies. In
treated as a first option with HAART. a large phase Il study, the efficacy of liposomal
Systemic cytotoxic therapy is indicated in pa- daunorubicin was comparable to that of ABV. Re-
tients with aggressive and extensive mucocutanesponse rates, time to treatment failure, and overall
ous disease or with visceral Kaposi’'s sarcomasurvival were similar in both arm8! Liposomal
localisations. In this setting the optimal treatment doxorubicin showed the best benefit-risk ratio at
regimen has yet to be found. Since there is no singledlosage of 20 mg/fevery 2 to 3 weeks in many
best regimen, physicians should choose the moshoncomparative and dose-ranging trials. In 2 phase
suitable treatment for each patient on the basis ofll studies, liposomal doxorubicin has been com-
the individual’s need, an accurate benefit-risk ratio pared with the ABV and BV regimen. In both stud-
assessment and also considering the importance aés liposomal doxorubicin was significantly more
including patients in prospective comparative stud-effective in producing objective respond&s79in
ies. Furthermore, because there are only fewlight of these results, liposomal doxorubicin, al-
randomised clinical trials the choice of chemother-though more myelosuppressive than the BV regi-
apy regimens is based on the results of phase Imen, is now considered by many physicians as the
studies. Since the definition and application of re-first-line therapy in patients with advanced stage
sponse criteria may differ between studies, fewKaposi's sarcoma. Furthermore, liposomal doxo-
conclusions can be drawn in absence of direct com+ubicin (20 mg/m every 3 weeks) have shown to
parisons. be an effective alternative for the treatment of pa-
Doxorubicin-based regimens (ABV) are associ- tients who have failed to respond to previous che-
ated with high overall response rates, and in gen-motherapy regimens, including anthracycline.
eral, are indicated as first-line treatment for pa- Paclitaxel (135 mg/t every 3 weeks) and
tients with life-threatening or visceral disease. Thevinorelbine (30 mg/rhevery 2 weeks) have shown
best benefit-risk ratio is obtained with the follow- substantial activity against advanced stage Kapo-
ing schedule: doxorubicin 10 mgAnbleomycin  si's sarcoma as single aget%’8l In particular,
15U, and vincristine 1mg, every 2 weeR3.0ver-  paclitaxel is highly active in pretreated patients
all responses are similar to those achieved withand, to date, it is considered an optimal choice for
higher doses of doxorubicin, while the incidence of the treatment of patients with anthracycline-resis-
opportunistic infections is significantly lower. tant Kaposi's sarcoma. A comparison of clinical
Support of GM-CSF decreased the duration of neutesponses and major toxicities among the most ef-
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fective cytotoxic regimens for advanced stagetoxicity, such as vinca alkaloids (vincristine, vin-
Kaposi's sarcoma is shown in table IV. blastine) should be used cautiously.

In light of the results observed among the dif- Paclitaxel and vinorelbine are effective agents
ferent regimens, some guidelines for the managebut, to date, they should be considered as second-
ment of advanced Kaposi's sarcoma treatmentine regimens. In particular, paclitaxel should be
should be developed. the treatment of choice in patients who have pre-

The BV regimen or low myelosuppressive single viously received anthracyclines, considering its
agents (bleomycin, oral etoposide) should be the trea@CtivVity in anthracycline-resistant Kaposi's sar-
ment of choice in patients with HIV-related coma.

myelodysplastic disease who are receiving myelo- I_nstltut.lon or continuation of both effective
.. antiretroviral therapy (reverse transcriptase agents

suppressive therapies (i.e. zidovudine, sulfa—contamm%vith protease inhibitars) and prophylaxis of oppor-

antibacterials, ganciclovir). In this setting lipo- tunistic infections (i.e. PCP) should be recom-

sqmal doxorubicin and the ABV regimen, both mended to all patients receiving systemic cytotoxic
with the support of haematological growth factors, therapies

should be a suitable alternative in patients with 5 piretroviral therapy is associated with a de-
life-threatening disease who require rapid tumourcreased incidence of opportunistic infections in pa-

regression. Liposomal doxorubicin and liposomal tjents receiving chemotherapy and may affect sur-
daunorubicin should be preferred in patients withyjyval favourablyl®1.92] Ideally, the agents chosen

HIV-related neuropathy and/or undergoing thera-should not have overlapping adverse effects with
pies with agents that produce peripheral neuropachemotherapeutic agents. In general, less myelo-
thy, such as didanosine, zalcitabine or stavudinesuppressive antiretrovirals agents such as didanos-
In this setting, cytotoxic agents that cause neuro-ine, zalcitabine, lamivudine or stavudine, or the

Table IV. Major studies on therapy of advanced stage Kaposi’'s sarcoma: efficacy and toxicity

Chemotherapy Dose and schedule Response rate (%)  Toxicity (%) Reference
Liposomal daunorubicin 40 mg/m? g2 wk 25 Neutropenia? (51); 61°
alopecia® (8);
neuropathy? (13)
vs ABV A=10mg/m? B=15U;V = 1mg 28 Neutropenia? (40); 61°

alopecia® (36);
neuropathy (41)

Liposomal doxorubicin 20 mg/m? g3 wk 46 Leucopenia (36) 68°

vs ABV A =20 mg/m?, B = 10 mg/m?; V = 1mg 25 Leucopenia (42) 68°

Liposomal doxorubicin 20 mg/m? g3 wk 58 Leucopenia® (72); 70°
neuropathy? (3)

vsBV B =15 IU/m?% A=2mg 23 Leucopenia® (51); 70°
neuropathy? (14)

Paclitaxel 135-175 mg/m? g3 wk 71 Neutropenia? (75); 75¢
thrombocytopenia? (20)

Vinorelbine 30 mg/m? g3 wk 52 Leucopenia?® (54) 78

Grade 3-4 [according to the South Western Oncology Group (SWOG)].
Multicentre, randomised study.

Grade 1-2 (according to SWOG).

Overall (according to SWOG).

Phase Il study.

A = doxorubicin; ABV = a triple combination of doxorubicin, bleomycin and vincristine; B = bleomycin; BV = a dual combination of bleomycin
and vincristine; V = vincristine.

® o 0O T 9
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combinations of any 2 of these with no overlapping prospective studies where new therapeutic strate-
adverse effects may be the best tolerated regimeugies are carefully evaluated.
in patients receiving chemotherapy.
Furthermore, an antiretroviral agent that does Acknowledgements
not alter the metabolism of cytotoxic agents should )
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