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Expert Committee recommendation

The Expert Committee acknowledged the public health relevance of effective treatments for Kaposi sarcoma, also noting that

this disease disproportionately affects people in low- and middle-income countries. The Committee considered that the
evidence presented from several clinical trials suggests that PLD is superior in efficacy to the alternative chemotherapy
regimens involving bleomycin, vincristine or vinblastine, with or without non-liposomal doxorubicin or daunorubicin. It is also
non-inferior to paclitaxel. In addition, PLD may be associated with reduced harms compared with alternative chemotherapies.
The Committee considered the comments of the Cancer Medicines Working Group that reiterated the relevance of paclitaxel as
first-line chemotherapy for Kaposi sarcoma, which is associated with similar clinical benefits as PLD in adults and may be more
widely available and affordable. However, the Committee noted that paclitaxel is associated with higher toxicities than PLD,
especially neutropenia and sensory neuropathy. Therefore, the Committee considered that the addition of PLD may offer an
additional option with a more favourable side-effect profile and dosing schedule. The Committee also noted that PLD may be
preferable to paclitaxel for children with Kaposi sarcoma, as experience with paclitaxel in this population is still limited. The
Expert Committee therefore recommended the inclusion of PLD on the complementary list of the EML and EMLc for the

treatment of Kaposi sarcoma.

Background

Currently included medicines for Kaposi sarcoma on the Model Lists include bleomycin, doxorubicin, paclitaxel (EML only),
vinblastine and vincristine. Doxorubicin is included only in its non-pegylated liposomal form. During the comprehensive review
of cancer medicines conducted in 2015, pegylated liposomal doxorubicin for Kaposi sarcoma was not proposed for
consideration by the Expert Committee. At that time, the superiority of PLD over the doxorubicin + bleomycin + vincristine (or
vinblastine) regimen had not been demonstrated, and its substantially higher cost did not justify its potential benefits in



file:///?section=374
file:///?section=376
file:///?section=480
https://list.essentialmeds.org/medicines/906
https://www.whocc.no/atc_ddd_index/?showdescription=yes&code=L01DB01
https://icd.who.int/browse11/l-m/en#http://id.who.int/icd/entity/2131977134/mms/unspecified
https://list.essentialmeds.org/files/trs/ntOzhQ9IStmS0AojLfKt8wtb06mhzvcIyaLQn7EG.pdf
http://www.medspal.org/
file:///patents
https://en.wikipedia.org/wiki/Doxorubicin
https://www.drugbank.ca/drugs/DB00997

resource-constrained settings (1). Since then, additional clinical evidence has been published and lower-cost sources for
pegylated liposomal doxorubicin have become available.

Public health relevance

Kaposi sarcoma is a soft tissue cancer arising from lymphatic endothelial cells and caused by human herpesvirus 8. Different
types exist: AIDS-related Kaposi sarcoma, iatrogenic Kaposi sarcoma and classical Kaposi sarcoma. More than 80% of Kaposi
sarcoma occurs in low- and middle-income countries, with more than 60% occurring in the WHO African region. A
disproportionately large proportion of deaths from Kaposi sarcoma (85%) occurs in Africa (2). In some areas with high HIV
prevalence, Kaposi sarcoma is the most frequent type of cancer documented in registries (3). The incidence of paediatric
Kaposi sarcoma is highly concentrated in Africa (95% of all cases globally), where it is the sixth most common cancer in young
people aged 0-19 years, with more than 2000 new cases in 2020 (2).

The application presented evidence of the clinical benefit of pegylated liposomal doxorubicin in Kaposi sarcoma from seven
randomized and two observational studies, identified through a comprehensive literature search. A randomized, open-label,
multicentre study compared PLD together with highly active antiretroviral therapy (HAART) versus HAART alone in 28 patients
with HIV and moderate-advanced Kaposi sarcoma (4). At 48 weeks, 10/13 (77%) patients in the PLD+HAART group and 3/15
(20%) in the HAART alone group achieved complete or partial remission (risk ratio (RR) 3.80, 95% confidence interval (Cl) 1.34
to 11.00; low-certainty evidence). A cohort study found no significant difference in overall survival at 12 months in patients with
T1 (poor risk) Kaposi sarcoma treated with liposomal anthracyclines plus HAART versus HAART alone (5-7), however the study
was not designed to compare treatment arms, nor was it powered to detect survival differences. A randomized, phase Il study
evaluated the efficacy and safety of liposomal doxorubicin alone or in combination with bleomycin plus vincristine in the
treatment of AIDS-related Kaposi sarcoma (8). No significant differences were observed between treatment arms for overall
response (RR 0.97, 95% CI 0.81 to 1.17; moderate-certainty evidence), complete response (RR 1.03, 95% CI 0.31 to 3.99; low-
certainty evidence) or partial response (RR 0.96, 95% CI 0.77 to 1.21; moderate-certainty evidence). Two randomized studies
compared PLD with bleomycin and vincristine in patients with AIDS-related Kaposi sarcoma (9,10). The first study found
moderate- or high-certainty evidence of no significant difference in tumour response measures between treatment groups (9).
The second study found that at the end of treatment, the PLD group had significantly higher rates of overall response (38.8%
versus 14.2%; RR 2.74, 95% Cl 1.67 to 4.49; high-certainty evidence) and other response measures compared to bleomycin
with vincristine (10). A randomized, phase lll clinical trial evaluated PLD versus doxorubicin + bleomycin + vincristine in 258
adults with AIDS-related Kaposi sarcoma (11). A partial response to treatment was achieved by 60/133 (45.1%) of patients in
the PLD group versus 31/125 (24.8%) in the doxorubicin + bleomycin + vincristine group (RR 1.82, 95% Cl 1.27 to 2.60; high-
certainty evidence). No significant difference was found in overall survival between treatment groups (RR for death 1.41, 95%
Cl 0.79 to 2.53; high-certainty evidence), with median survival duration of about 160 days in each group. An observational
study evaluated survival in 29 patients with pulmonary Kaposi sarcoma. Patients received liposomal doxorubicin, bleomycin
and vinblastine or vincristine, or no chemotherapy (12). Mean survival time for patients who received liposomal doxorubicin
was significantly higher (11.8 months versus 4.4 months). A randomized trial compared the efficacy and toxicity of PLD and
paclitaxel in 73 patients with AIDS-related Kaposi sarcoma, with 73% of participants receiving HAART (13). No significant
differences between treatment groups were observed for overall survival, progression-free survival or tumour response. A
prospective, single-arm, observational study in Mozambique in 116 patients with AlDS-associated Kaposi sarcoma, found that
PLD had an overall response rate of 80% (14). The authors noted that response with PLD was achieved faster than had been
observed with doxorubicin + bleomycin + vincristine in the same treatment centres in an earlier study (eight or fewer cycles
with PLD versus 12 cycles with doxorubicin + bleomycin + vincristine).

Harms

The randomized trial comparing PLD with the doxorubicin + bleomycin + vincristine regimen (11) reported that PLD had
significantly lower rates of: grade 3 and 4 peripheral neuropathy (6% (8/133) versus 14% (17/125), P = 0.002)); nausea or
vomiting (15% (20/133) versus 34% (42/125), P < 0.001)); and alopecia (1% (1/133) versus 19% (24/125), P < 0.001)). The rate
of mucositis/stomatitis was significantly higher in patients receiving PLD (5% (6/133) versus 2% (2/125), P = 0.026). No
significant differences were found between treatment groups in overall grade 3 and 4 adverse events, grade 3 and 4 anaemia
or grade 3 and 4 leukopenia. When interpreting these findings, it is important to note that these patients did not receive
HAART, and all patients died by 6 months of follow-up. Median CD4 count was 13.0 cells/microlitre in the doxorubicin +
bleomycin + vincristine group and 12.5 cells/microlitre in the PLD group. The randomized trial comparing PLD with bleomycin +
vincristine (10) reported that PLD had a significantly lower rate of paraesthesia (3.3% versus 14.2%, P < 0.005) and



constipation (1.7% versus 10.8%, P < 0.01), a higher rate of leukopenia (71.9% versus 50.8%, P < 0.001) and opportunistic
infections (49.6% versus 30.0%, P < 0.002). No significant differences were found between treatment groups in the overall rate
of adverse events of any severity. When interpreting these findings, it is important to note that these patients did not receive
HAART, although 48.8% of patients in the PLD arm and 56.7% in the bleomycin + vincristine arm were taking one or more
antiretroviral drug. The randomized trial comparing PLD with paclitaxel (13) reported a higher incidence of grade 3 or higher
toxicity in the paclitaxel arm, although the difference was not significant (84% versus 66%, P = 0.077). Similarly, grade 3 and 4
neutropenia occurred more frequently in the paclitaxel group (58% versus 41%, P = 0.184). The incidence of grade 1 and 2
alopecia was significantly higher in the paclitaxel arm (58% versus 11%, P < 0.001) as was the incidence of sensory neuropathy
(26% versus 9%, P = 0.045). This trial (with 82 patients included in the toxicity comparison) was not powered to detect a
clinically significant difference in neutropenia rates. A 2020 meta-analysis of PLD versus paclitaxel as first-line treatment for
ovarian cancer (any stage) found that paclitaxel was associated with significantly higher rates of neurotoxicity (RR 5.59, 95% Cl
1.43 to 21.84) and allergy (RR 1.8, 95% CIl 1.06 to 3.24), and higher rates of leukopenia (RR 1.55, 95% CI 0.99 to 2.44) (15). No
significant differences were found in rates of neutropenia (RR 1.03, 95% CI 0.78 to 1.35), cardiotoxicity (RR 0.51, 95% CI 0.06 to
3.99), fatigue (RR 0.84, 95% CI 0.53 to 1.34) or nausea/vomiting (RR 0.66, 95% Cl 0.32 to 1.37). Adverse events that were
significantly more common with PLD included anaemia and thrombocytopenia (15). A 2021 meta-analysis of PLD versus
paclitaxel in recurrent ovarian cancer found that, compared with paclitaxel plus carboplatin, PLD plus carboplatin had
significantly lower rates of neutropenia, allergic reactions and arthralgia/myalgia. Anaemia and thrombocytopenia were
significantly more common in the PLD arm than the paclitaxel arm (16). The most commonly reported adverse events with PLD
in the product information documents of the United States Food and Drug Administration and the European Medicines Agency
were haematological (thrombocytopenia, anaemia and neutropenia). The most common non-haematological adverse event
reported was nausea (17,18). The medicine carries a box warning in the United States for infusion reactions, myelosuppression,
cardiotoxicity, liver impairment and substitution with non-liposomal doxorubicin (17).

Cost / cost effectiveness

The application identified six studies that evaluated the cost-effectiveness of PLD versus various comparators including:
liposomal daunorubicin; bleomycin + vincristine; doxorubicin + bleomycin + vincristine; paclitaxel; and oral etoposide (20-25).
In general, these studies suggest that PLD is a cost-effective treatment compared with liposomal daunorubicin but less cost-
effective when compared with bleomycin + vincristine or doxorubicin + bleomycin + vincristine or paclitaxel. The application
also presented a comparison of the price per treatment cycle of PLD and paclitaxel in selected countries which showed
substantial variation across settings. For example, prices per treatment cycle for PLD ranged from about US$ 150 in India to
US$ 709 in Brazil. Prices per treatment cycle for paclitaxel were lower, ranging from US$ 42 in Indonesia and Ukraine to US$
350 in Brazil and El Salvador.

WHO guidelines

The 2014 WHO guidelines on the treatment of skin and oral HIV-associated conditions in children and adults recommend
immediate initiation of antiretroviral therapy in adults, adolescents and children living with HIV who are diagnosed with mild-to-
moderate Kaposi sarcoma and immediate initiation of antiretroviral therapy in combination with systemic chemotherapy in
adults, adolescents and children living with HIV who are diagnosed with severe symptomatic Kaposi sarcoma. Recommended
chemotherapy regimens in adults, adolescents and children may include: doxorubicin + bleomycin + vincristine; bleomycin +
vincristine; and, when available or feasible, liposomal anthracyclines (doxorubicin or daunorubicin), paclitaxel or oral etoposide
at sites with the infrastructure, staff and resources to administer chemotherapy drugs and provide appropriate monitoring and
supportive care (19).

Availability

PLD has regulatory approval globally for several indications, including Kaposi sarcoma. It is available in innovator and generic
brands. PLD is also available for pooled procurement from the Global Fund, as a strategic medicine used in HIV programmes.

Other considerations

The technical team in cancer in the WHO Department of Noncommunicable Diseases reviewed and provided comments on the
application. The technical department commented that while some data supported the clinical value of PLD with reduced
toxicity (including cardiotoxicity) compared with non-pegylated doxorubicin, mature overall survival data were insufficient to
fully evaluate its candidacy for inclusion on the Model Lists, particularly given that alternative, established regimens were
already included. The EML Cancer Medicines Working Group reviewed the application and advised that it supported the
inclusion of pegylated liposomal doxorubicin on the Model Lists for the treatment of advanced-stage Kaposi sarcoma in adults



and children based on a positive benefit-risk profile. The Working Group noted that PLD was associated with relevant survival
benefits for patients and reduced harms when compared with other chemotherapies (bleomycin, vinblastine, vincristine,
vinorelbine and etoposide). The Working Group reiterated the relevance of paclitaxel for Kaposi sarcoma, as it is associated
with benefits similar to PLD in adults and it is likely to be more available than PLD in resource-constrained settings. However,
paclitaxel is associated with higher toxicity compared with PLD, particularly neutropenia and sensory neuropathy. While
generics of PLD are becoming more available, the Model List must reiterate the relevance of paclitaxel as first-line
chemotherapy for adult patients with advanced AlDS-associated Kaposi sarcoma in sub-Saharan Africa.
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