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Executive summary

Objective

The primary objective of this systematic review was to evaluate the efficacy and safety of a
combination therapy of intravenous liposomal amphotericin B and oral miltefosine compared with
monotherapy of intravenous liposomal amphotericin B for treating people with visceral
leishmaniasis (caused by L. donovani) and HIV coinfection in East Africa and South-East Asia. The
secondary objective was to evaluate the efficacy and safety of secondary prophylaxis compared
with no secondary prophylaxis for preventing relapse in people with visceral leishmaniasis and HIV
coinfection following the first episode of visceral leishmaniasis in the same settings. In addition, we
also searched for evidence on contextual factors (preferences and values, resource use, equity,
acceptability, and feasibility) for the combination therapy of intravenous liposomal amphotericin B
and oral miltefosine that may help to inform decision making.

Methods

For the systematic review of efficacy and safety, we included studies conducted in people with
visceral leishmaniasis (VL) and HIV coinfection that compared combination therapy of intravenous
liposomal amphotericin B and oral miltefosine with monotherapy of intravenous liposomal
amphotericin B; for the evaluation of secondary prophylaxis we included studies conducted in
people with HIV after initial cure of a VL episode that compared secondary prophylaxis to no
secondary prophylaxis. We included only studies based in East Africa and South-East Asia, where L.
donovani infection is endemic.

For the information on contextual factors (preferences and values, resource use, equity,
acceptability, and feasibility) we included studies of any design, except for case reports, that
reported qualitative or quantitative information on any of these factors.

We searched electronic databases (The Cochrane Infectious Diseases Group Specialized Register,
the Cochrane Central Register of Controlled Trials, Medline, and Embase) and clinical trial registries
(Clinicaltrials.gov, ISRCTN, and the WHO Trials Registry) on 1st February 2020 and also received
unpublished data from trial authors through the WHO. For the evaluation of secondary prophylaxis
versus no secondary prophylaxis (added in August 2020), in addition to the above search we
screened a list of selected studies provided by the WHO, and reference lists of included studies.

Two reviewers independently assessed trial eligibility, risk of bias and extracted data. In case of
disagreement a third reviewer was consulted.

Results were summarised in GRADE summary of findings tables where the certainty of evidence for
each outcome was assessed according to established methodology. Data from RCTs started at high
quality, but we downgraded this to moderate, low or very low if there were serious or very serious
limitations in the following domains: limitations in study design or execution (risk of bias),
inconsistency of results, indirectness of evidence, imprecision, or publication bias.

Results

After removal of duplicates 887 references were screened. Title and abstract screening
eliminated 729 references and full-text screening eliminated another 149 references. Five
studies (from 9
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references) were included in the qualitative synthesis, and three studies were included in the
quantitative synthesis.

Main findings

The certainty of the evidence for all outcomes ranged from low to very low. This means that our
confidence in the effect estimates ranges from limited to very little confidence and that the true
effect may be or is likely to be substantially different from the estimate of the effect. The main
reasons for downgrading were methodological limitations and imprecision.

Treatment

We identified two randomised studies that provided relevant data on the efficacy and safety of the
combination therapy compared with monotherapy for the treatment of visceral leishmaniasis in
people with VL-HIV coinfection. One study was based in two centres in Ethiopia and the other was
based in a single centre in India.

The evidence is very uncertain about the effect of a combination of liposomal amphotericin B plus
miltefosine compared with liposomal amphotericin B monotherapy on mortality, clinical cure,
relapse, and relapse-free survival. There was little to no difference between combination therapy
and monotherapy on adverse events, but the evidence is very uncertain.

Secondary prophylaxis

We identified one comparative retrospective cohort from India that reported on the efficacy of
secondary prophylaxis with liposomal amphotericin B or amphotericin B deoxycholate compared
with no secondary prophylaxis in 53 VL-HIV coinfected patients following initial cure of VL. The
results suggest there may be a benefit of secondary prophylaxis compared to no secondary
prophylaxis, but the evidence is very uncertain. Additionally, two non-comparative prospective
cohort studies from Ethiopia provided evidence on pentamidine as secondary prophylaxis following
initial cure of VL, but the evidence is also very uncertain.

Contextual factors

We did not identify any qualitative studies on contextual factors for the combination therapy of
liposomal amphotericin B and oral miltefosine, or secondary prophylaxis to prevent relapse. Where
possible, we extracted relevant contextual information from study characteristics of the five
included studies, however data was limited. No study reported on intervention effects stratified by
gender or age. No data is available on efficacy or safety of these interventions for women of child-
bearing potential, pregnant, or breastfeeding women.

Conclusions

It is difficult to draw overall conclusions on the efficacy and safety of primary treatment and
secondary prophylaxis of visceral leishmaniasis (caused by L. donovani) in people with VL-HIV
coinfection in East Africa and South-East Asia due to the limited data available. The evidence was
very uncertain for all critical outcomes due to risk of bias in the included studies and imprecision.

Better quality, larger trials conducted in people with VL-HIV coinfection are required. Research into
the values and preferences of patients with regard to these interventions is also needed.



1 Scope and purpose of the systematic
review

The Leishmaniases are a group of parasitic diseases caused by Leishmania protozoan parasites and
are transmitted by the bites of female sand flies. It is one of the neglected tropical diseases affecting
the most vulnerable communities and is associated with malnutrition and factors affecting
population displacement and social determinants of health. Over 1 billion people residing in these
endemic areas are at risk of infection. Three major forms of the disease are prevalent- visceral, the
most severe form; cutaneous, the most common form; and mucocutaneous, the most destructive
form. Leishmaniasis is endemic in over 94 countries and territories across Africa, Asia, the Americas,
and Europe.

The World Health Organization (WHO) estimates 700,000 to 1 million new cases of leishmaniasis
annually worldwide and 26,000-65,000 deaths (1). The visceral form (kala-azar or visceral
leishmaniasis) is the second most common parasitic killer disease after malaria and is fatal if it
remains untreated. Each year, an estimated 50,000-90,000 new cases occur worldwide out of which
only 25-45% are reported to the WHO (2). In 2017 more than 95% of the visceral leishmaniasis cases
occurred in 9 countries - Bangladesh, Brazil, China, Ethiopia, India, Nepal, Somalia, South Sudan,
and Sudan.

Visceral leishmaniasis (VL) is caused by parasites of the L. donovani and L. infantum complex.
Malnutrition and immune suppression, notably HIV infection, predispose to clinical disease. VL may
be endemic, sporadic or epidemic, with different clinical presentations in each situation. L.
donovani infection is endemic in South-East Asia and East Africa where transmission is
anthroponotic (transmissible from humans to vectors to humans) with humans as reservoir,
whereas L. infantum is prevalent in southern Europe, North Africa and West-Central Asia and
Americas where transmission is mostly zoonotic. VL is an outbreak prone disease and has caused
explosive epidemics leading to huge number of fatalities in the past.

In VL infection, reticuloendothelial hyperplasia results which affects the spleen, the liver, the
mucosa of small intestine, the bone marrow, the lymph nodes, resulting into heavy infiltration with
parasites. The lifespan of leukocytes and erythrocytes is reduced, causing granulocytopenia and
anaemia. Liver functions are altered in later stages leading to hypoalbuminemia and decrease in
prothrombin production. Depletion of prothrombin along with thrombocytopenia results into
severe mucosal haemorrhage. In many cases diarrhoea occurs because of intestinal parasitisation
and ulceration or secondary enteritis, which results in loss of fluid and malabsorption.
Hypoalbuminemia is associated with oedema and other features of malnutrition. In advanced
states, intercurrent infections are very common, especially pneumonia, dysentery, and
tuberculosis, and are common causes of death. There is a state of immunosuppression which is
characteristic of VL and is compounded by other conditions causing immune suppression such as
human immunodeficiency virus (HIV) infection.

HIV infection is a global challenge with 36.9 million (31.1 million-43.9 million) people living with HIV
with occurrence of 1.8 million (1.4 million-2.4 million) new infections in 2017 (3). More than 90% of
the HIV infected population live in the areas endemic for leishmaniasis infection.



The HIV/AIDS pandemic has modified the natural history of leishmaniasis. The first case of
leishmaniasis infected with HIV was reported in 1985 in European Mediterranean countries. Since
then 35 countries (more than one third of endemic countries) have reported coinfections due to
expansion and considerable overlap of two diseases. Five to six percent of the total cases of VL-HIV
coinfection globally occur in the Mediterranean area. In some areas of Ethiopia, 35% of all
leishmaniasis patients are coinfected with HIV, and the trend is spreading to neighbouring countries
such as Sudan. In India, the prevalence of VL-HIV coinfection has increased from 0.88% in 2000 to
3.75% in total reported cases to the Ministry of Health in 2018. In Brazil in Latin America, the
incidence of coinfection has increased from 0.7% in 2001 to 8.5% in 2012 (1).

HIV and leishmaniasis are mutually reinforcing conditions with a detrimental effect on each other.
HIV infection has multitude effects on leishmaniasis by increasing the risk of developing VL by 100
to 2,320 times in endemic areas. VL in coinfected patients cannot be cured, and those with CD4+
counts <200 cells/pl typically relapse more and more frequently until they become non-responsive
to all medicines used. These patients harbour very heavy parasite loads and are proven to be highly
infective to sand flies, thus contributing in spreading the infection.

In general, treatment of VL faces limited options of antileishmanial drugs. These drugs are not
readily available due to price, lack of registration, or toxicity. Moreover, there are single
manufacturers for many of these antileishmanial drugs. Since there is no vaccine available against
prevention of leishmania infection, it is more challenging to control the disease by ensuring access
to diagnostic and treatment services. These VL treatment regimens depend on the species of
leishmania parasite and eco-epidemiological regions, therefore WHO recommendations also vary
accordingly(4).

The treatment of leishmaniasis in HIV infected patients is a special condition affected by reduced
therapeutic options. Several factors affect accessibility of drugs such as prices, lack of registration,
toxicity, or ineffectiveness, or because drugs have not yet been tested in these patients. Most of the
evidence comes from European Mediterranean countries where L. infantum is causing the disease.
L. infantum has a different virulence and drug susceptibilities in comparison to L. donovani in Africa
or Asia where the treatment efficacy has not been as strong. Only few studies have been conducted
on the efficacy of treatment outside the Mediterranean area, therefore optimal treatment regimens
have yet to be established.

Currently, the standard therapy for treatment of VL in coinfected patients, as stated in a WHO expert
committee report on the control of leishmaniasis (4) includes using lipid formulations of
amphotericin B intravenously at a dose of 3-5 mg/kg daily or intermittently for 10 doses (days 1-5,
10, 17, 24, 31 and 38) up to a total dose of 40 mg/kg (4). However, recent trials have suggested that
a combination of intravenous amphotericin B and oral miltefosine may be more effective. Hence,
there is a need to revise the WHO recommended treatment regimen for East African and South-East
Asian settings, which presently harbour the highest prevalence of VL-HIV coinfection burden.

The aim of this systematic review is to provide evidence to the guideline development group (GDG)
of the WHO Department of Control of Neglected Tropical Diseases to update recommendations on
the use of combination therapy for VL in VL-HIV coinfected patients.

To address this, we aimed to answer the following questions:

1. What is the efficacy and safety of combination therapy of intravenous (IV) liposomal
amphotericin B and oral miltefosine in treating VL (caused by L. donovani) in VL-HIV coinfected



patients compared with intravenous liposomal amphotericin B monotherapy in East Africa and
South-East Asia?

2. What is the efficacy and safety of secondary prophylaxis compared with no secondary
prophylaxis, after the first episode of VL (caused by L. donovani) to prevent relapses in VL-HIV
coinfected patients in East Africa and South-East Asia? (Added to the systematic review in
August 2020)

2 Methods

2.1. Objectives

[J To evaluate the efficacy and safety of combination therapy of intravenous liposomal
amphotericin B and oral miltefosine for treating people with visceral leishmaniasis and HIV
coinfection compared with intravenous liposomal amphotericin B monotherapy in East
Africa and South-East Asia (PICO 1).

[1 To evaluate the efficacy and safety of secondary prophylaxis for preventing relapse
compared with no secondary prophylaxis in people with visceral leishmaniasis and HIV
coinfection following the first episode of visceral leishmaniasis in East Africa and South-East
Asia. (PICO 2)

1 Toidentify the evidence on contextual factors (preferences and values, resource use, equity,
acceptability, and feasibility) on the combination therapy of intravenous liposomal
amphotericin B and oral miltefosine compared with intravenous liposomal amphotericin B
monotherapy and for secondary prophylaxis to prevent relapse compared with no
secondary prophylaxis.

2.2. Inclusion criteria

2.2.1. Types of studies

All comparative study designs were considered for inclusion in the systematic review of efficacy and
safety, including randomised controlled trials (RCTs), non-RCTs, controlled before-and-after
studies, interrupted time-series studies, and case-control studies. Observational studies with no
control group, such as single arm cohorts and case-series were not included in the main analysis,
but the results have been tabulated for completeness. Case reports of five participants or fewer
were excluded.

For the information on contextual factors (preferences and values, resource use, equity,
acceptability, and feasibility), we included studies of any design, except for case reports, which
reported qualitative or quantitative information on any of the domains in the framework.

We included published articles, conference abstracts, and unpublished data where available.
Relevant unpublished data was provided by triallists through the WHO. We included studies
irrespective of their publication status and language of publication.



2.2.2. Population

PICO 1. Treatment

People with a diagnosis of HIV and coinfection with visceral leishmaniasis of all age groups.

PICO 2. Secondary Prophylaxis

People with a diagnosis of HIV of all age groups, following an episode of visceral leishmaniasis.

Studies with indirect populations, such as HIV-negative people with VL, healthy populations, or
populations in other settings (settings other than East Africa and South East Asia) were excluded.

2.2.3. Intervention

PICO 1. Treatment

[ EastAfrica: combination therapy of IV liposomal amphotericin B (up to 30 mg/kg @5 mg/kg on
days 1, 3, 5, 7, 9 and 11) and oral miltefosine (100 mg/day for 28 days) to treat visceral
leishmaniasis in HIV positive patients.

1 South-East Asia: combination therapy of IV liposomal amphotericin B (up to 30 mg/kg @5
mg/kgondays 1,3,5,7,9and 11) and oral miltefosine (100 mg/day for 14 days) to treat visceral
leishmaniasis in HIV positive patients.

PICO 2. Secondary prophylaxis

East Africa and South-East Asia: Any secondary prophylaxis to prevent relapse of visceral
leishmaniasis in VL-HIV coinfected people.

Details of any co-interventions (e.g. antiretroviral therapy) reported in participants receiving the
intervention were also extracted and reported.

2.2.4. Comparison

PICO 1. Treatment

East Africa and South-East Asia: monotherapy of IV liposomal amphotericin B at a dose of 3-5
mg/kg daily or intermittently for 10 doses (days 1-5, 10, 17, 24, 31 and 38) up to a total dose of 40

mg/kg.

PICO 2. Secondary prophylaxis

East Africa and South-East Asia: no secondary prophylaxis intervention.

2.2.5. Outcomes
For the systematic review of efficacy and safety, the following outcomes were assessed:

[1  All-cause mortality - at the longest timepoint reported by the included studies



(] Clinical cure - at the time of completion of the treatment and at 6 months after completion
of treatment

[ Relapse - defined as recurrence of the disease any time after successful treatment (clinical
cure). All patients reporting recurrence of the disease signs and symptoms should be
confirmed by parasitological diagnosis at appropriate health facilities.

"1 Relapse-free survival,i.e., alive and disease-free (defined as absence of signs and symptoms
of VL or if symptomatic, a negative parasitological assessment by tissue aspirate). This
outcome was added post hoc because some studies that reported on relapse-free survival
did not report on relapse, and because some studies had relapse-free survival as the
primary outcome.

(1 Treatment adherence - since co-infected patients receive inpatient treatment, adherence
will be recorded as those who fail to complete the treatment for various reasons (e.g. death,
adverse effects, left against medical advice or unknown reasons).

| Adverse events and serious adverse events - and any serious adverse events related to
treatment

1 Follow-up of patients — withdrawals for any reason from the studies
(1 Patient satisfaction

Visceral leishmaniasis is treated by antileishmanial medicines whereas HIV infection is treated by
antiretroviral therapy. Increased CD4 counts after antiretroviral therapy (i.e. regain in immunity)
may therefore improve patient outcomes (i.e. delay in relapse). Therefore, relapse is considered the
most important indicator of both efficacy of treatment and improved immunity.

2.3. Search strategy

2.3.1. Electronic Search

PICO 1. Treatment

An electronic search was conducted in the following databases: The Cochrane Infectious Diseases
Group Specialized Register, the Cochrane Central Register of Controlled Trials, Medline, and
Embase on 1% February 2020. No date, publication status (published, unpublished, in press, and in
progress) or language restrictions were used. In addition, we searched ClinicalTrials.gov, ISRCTN,
and the WHO Trials Registry for ongoing studies.

See search strategy in Appendix 1.

PICO 2. Secondary prophylaxis

PICO 2 was added to this systematic review in August 2020, after completion of the systematic
review for PICO 1 in March 2020. A systematic search was not carried out for PICO 2. Instead, we re-
screened the search from PICO 1, screened a list of selected studies provided by the WHO, and
screened reference lists of included studies.



2.3.2. Searching other resources

PICO 1. Treatment

Unpublished data from a recently completed but unpublished study in South Asia (India 2019,
CTRI/2015/05/005807) was requested by the WHO and used in this report.

The reference lists of included studies and any systematic reviews identified were screened for
relevant studies. Researchers and organisations working in the field were contacted by the WHO for
any relevant studies, which were subsequently screened. We also searched proceedings of relevant
scientific conferences over the past five years, such as the World Congress of Leishmaniasis 2017,
and reports of pertinent WHO partners and Ministry of Health meetings.

2.4. Selection of studies

We used DistillerSR (Evidence Partners, Ottawa, Canada) for reference management and screening.
Two review authors independently screened all citations and abstracts identified by the search. We
obtained full reports for potentially eligible studies and these were independently screened by two
review authors. We resolved any disagreements by consensus or by involving a third reviewer.

2.5. Data extraction

One reviewer extracted data using pre-tested data extraction forms. A second reviewer cross-
checked the extracted data for accuracy. We resolved any disagreements about data extraction by
referring to the study report and through discussion. For each included study, data on study
methodology, patient characteristics (e.g. clinical and laboratory measures), interventions, and
outcome data were extracted.

We also extracted all available data on management of adverse events, screening for pregnancy
before start of treatment, and contraception use during the post-treatment period (at least for three
months after the completion of treatment) for coinfected females.

2.6. Assessment of risk of bias in included studies
For RCTs or quasi-RCTs, we used the Cochrane Risk of Bias tool for RCTs to assess risk of bias(5).

For observational studies with a control group we used the Cochrane Risk of Bias In Non-
randomized Studies - of Interventions (ROBINS-I)(6).

We did not assess risk of bias for observational studies with no control group, such as single arm
cohorts and case-series.

One reviewer independently assessed the risk of bias of each included study, and a second reviewer
cross-checked the assessment. Disagreements were resolved by referring to the study report and
through discussion.



The results of the risk of bias assessments are summarised and provide an evaluation of the overall
quality of the included studies. These assessments contribute to the GRADE rating of the evidence
at the outcome level.

2.7. Dataanalysis

For comparative studies, we have presented data as proportions separately for each study arm and
calculated risk ratios (RR) with their respective 95% confidence intervals (Cl). We have pooled data
in meta-analysis where possible and have also presented stratified data by setting (East Africa or
South East Asia).

From observational studies we have prioritised data adjusted for confounding factors and have also
presented proportions from each arm and calculated RRs with Cls for outcomes where adjusted
data were not available.

2.8. Summarizing and interpreting results

2.8.1. GRADE

We used the GRADE approach to interpret findings and create a ‘Summary of Findings’ table
following the GRADE handbook (7). The table provides the effect estimate and the associated
certainty of evidence for each outcome of interest.

Certainty of evidence from RCTs and non-randomised studies starts at high certainty, but may be
downgraded to moderate, low or very low for the following reasons: limitations in study design or
execution (risk of bias), inconsistency of results, indirectness of evidence, imprecision, or
publication bias. To assess publication bias, we planned to test for asymmetry in a funnel plot if
there were at least 10 studies in a meta-analysis, however this was not the case.

2.8.2. Evidence to decision framework

In order to facilitate moving from empirical evidence to a recommendation during the panel
meeting, we collected information for the GRADE Evidence to Decision (EtD) framework directly in
GRADEpro (8). This framework includes a synthesis of the available evidence in the following
domains as they relate to the review questions:

[1 Desirable and undesirable effects and certainty of the evidence presented in the effects of
interventions section of the review.

[J Preferences and values.
71 Resource use, including workload of healthcare stuff, cost effectiveness.

[ Equity. We used the PROGRESS-plus framework (9) to assess equity in included studies.
PROGRESS refers to: Place of residence; Race/ethnicity/culture/language; Occupation;
Gender/sex; Religion; Education; Socioeconomic status; Social capital. Plus refers to:

o personal characteristics associated with discrimination (e.g. age, disability)



o features of relationships (e.g. with parents and family)

o time-dependent relationships (e.g. leaving the hospital, respite care, other
instances where a person may be temporarily at a disadvantage)

[1 Acceptability.
[J Feasibility.

We identified all studies with potentially relevant information (qualitative or quantitative) to
populate the above domains. This information was extracted and presented in the framework and
will be supplemented by a stakeholder survey. All information presented for the above domains is
directly relevant to participants with VL-HIV coinfection in the relevant settings (East Africa and
South East Asia). Indirect evidence was not included.

3 Results

3.1. Results of the search

The search of databases was performed on 25™ August 2019 and updated on 1% February 2020. In
August 2020 a selected list of 10 references provided by the WHO was also screened for PICO 2. A
total of 887 references were identified from the searches after de-duplication and were
independently screened by two reviewers. Of these, 158 were considered relevant and the full text
was screened for inclusion. After screening the full texts, 149 references were excluded, and nine
references (five studies) were included in this review. See PRISMA flow chart in Appendix 2.

Of the excluded studies (Appendix 3), the most common reason for exclusion was that the study did
not report on the intervention (i.e. combination therapy) or the comparison of interest (n = 108),
twenty-three references were excluded because the study design was irrelevant (mostly narrative
reviews or commentaries), six studies were excluded because they did not include participants with
VL-HIV coinfection, six studies on secondary prophylaxis were excluded as they were from ineligible
settings, and there were six systematic reviews. The included studies of these systematic reviews
were screened for relevance but did not result in any further included studies.

We did not identify any relevant ongoing trials.

3.2. Included studies

3.2.1. Efficacy and safety

PICO 1. Treatment

Two randomised studies provided relevant data on the efficacy and safety of combination therapy
compared with monotherapy. The characteristics of the two included studies are presented in Table
1.



One study was based in two centres in Ethiopia (Ethiopia 2019) and the other was based in a single
centre in India (India 2019).

Both were randomised studies, which were designed to show the efficacy and safety of both the
combination therapy and monotherapy.

The study from Ethiopia had a sequential design with stopping rules and interim analyses after
every 10 participants. In the monotherapy arm of this trial, recruitment was stopped after the first
10 participants reached day 29 (total n = 19), while recruitment continued in the combination
therapy arm. The combination therapy arm stopped recruitment after the first 20 participants
reached day 29 (total n =39).

The study from India recruited a total of 150 participants, 75 in each arm.

In addition, four single arm cohort studies evaluating combination therapy were identified. These
were not included in the review, however, a summary of the results from these studies is reported

in Appendix 7.

Table 1. Characteristics of included studies for PICO 1 efficacy and safety outcomes

Study name, Ethiopia 2019 India 2019

location Two facilities in Ethiopia, the teaching Hospital based study, Rajendra Memorial
hospital of the University of Gondar, and the  Research Institute (RMRIMS), Patna, Bihar
Abdurafi Health Centre state, India

Methods, study Randomized, open-label trial. Sequential Randomized, parallel arm, open-label,

dates design with stopping rules and interim clinical trial

analyses by an independent data safety
monitoring board after every 10 patients

Recruitment: 14 August 2014 and 18 August
2015

Recruitment: January 2017 to April 2018

N randomized,
age, gender

N =59; 20 in monotherapy; 39 in
combination therapy arm

Age: 21 to 51 years

Gender: 57 males, 1 female

N =150; 75 in monotherapy arm; 75 in
combination therapy arm

Age: 18 to 64 years

Gender: 118 males, 32 females

Diagnosis of
leishmaniasis

Visual parasite confirmation by microscopy
in tissue aspirate (spleen aspirate was the
preferred methodology, or bone marrow
aspirate in case of contra-indication).
Patients were eligible regardless of whether
this was the first episode of VL (primary
case) or whether it was a relapse case with
single or multiple relapses.

Visual parasite confirmation through bone
marrow or spleen aspiration.

Diagnosis of
HIV

HIV status determined by two rapid tests
followed by a third confirmatory test in case
of discrepancy. Within the trial, it was
reconfirmed using an enzyme immunoassay
(ImmunoComb Il HIV 1&2 BiSpot, Orgenics
Ltd.)

Confirmed HIV positive test (two rapid
diagnostics tests as per National
Programme guidelines, Western Blot for any
discrepancy)

Pregnancy

Pregnant women were excluded from the
trial. Pregnancies that occurred during the

Pregnancy test was conducted in all female
patents under the age of 50 at baseline.
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trial were reported as serious adverse
events and birth outcomes were assessed.

Pregnant women were excluded from the
study and treated with 40mg/kg
amphotericin B arm outside the study.

Contraception
use

Women of child-bearing potential (defined
as women who have achieved menarche)
who are not using an assured method of
contraception or are unwilling to use an
assured method of contraception for the
duration of treatment and four months after
were excluded.

Women of child-bearing potential who are
not using an assured method of
contraception or are unwilling to use an
assured method of contraception for the
duration of treatment and three months
after were excluded.

Intervention Liposomal amphotericin B: 30 mg/kg total Amphotericin B: 30 mg/kg total dose; IV
dose; IV slow infusion of 5 mg/kg on days 1, infusion 5 mg/kgonday1,3,5,7,9,11
3,5,7,9,and 11 Miltefosine: Oral 100mg in two divided
Miltefosine: 50 mg capsule orally twice aday doses (i.e. 2 x 50mg capsules) every day for
for 28 days 14 days.

Comparison Liposomal amphotericin B: 40 mg/kg total Liposomal amphotericin B:
dose administered by IV infusion of 5mg/kg 40 mg/kg total dose administered by IV
ondays1to5,10,17,and 24 infusion of 5 mg/kg on day 1-4, 8, 10, 17, 24

Co- At admission, approximately 70% of In this study, unless clinically contra-

interventions/  patients were on antiretroviral treatment indicated, all patients started on ART on day

medications (ART). All newly diagnosed HIV patients 15 during the inpatient stay, and observed

started ART after completion of the VL
treatment, except for one refusal. Three
patients changed their ART regimen during
the VL treatment.

on ART until day 29, after which (if
Leishmania negative) they were discharged
and ART care was continued through their
local ART centre. Those who were already
on ART continued the same regimen
throughout the study unless there was a
clinical indication to change.

Patients who were newly diagnosed with TB
infection would commence Anti-
tuberculosis therapy (ATT) on day 15 and
commence ART on day 30 unless there was
a clinical indication to start before or later.

PICO 2. Secondary prophylaxis

Amphotericin B secondary prophylaxis compared with no secondary prophylaxis

One comparative observational retrospective cohort study provided relevant data on the efficacy
and safety of secondary prophylaxis (monthly 1 mg/kg liposomal amphotericin B (n=15),
deoxycholate amphotericin B (n=12)) compared with no secondary prophylaxis (n=24) (India 2017).

Pentamidine secondary prophylaxis (single arm studies only)

In addition, one single arm study (Ethiopia 2015) and a follow-up study to the Ethiopia 2019 trial
(Ethiopia 2019b) assessing pentamidine as secondary prophylaxis were included. Ethiopia 2019b
evaluated non-comparative groups, therefore only the arm of study receiving pentamidine was
considered relevant and had data included in this review. Patients in this study (n=54)

received



pentamidine as secondary prophylaxis based on a CD4 cell count <=200 (n=29), while patients with
a CD4 cell count of >200 did not receive any secondary prophylaxis, (n=22).

The characteristics of the three studies included for efficacy and safety outcomes on secondary
prophylaxis are presented in Table 2.

Table 2. Characteristics of included studies for PICO 2 efficacy and safety outcomes

Study name, Methods, study Nincluded, age, Treatment/ Initial treatment
location dates gender comparison for regimen and cure
secondary
prophylaxis
India 2017 Comparative N=51; 27 secondary  Secondary Liposomal

Eastern India,
Kolkata, India

retrospective
observational
cohort study

January 2005 to
February 2015

prophylaxis, 24 no
secondary
prophylaxis

Mean age (SD): 34
(8)

41 male, 10 female

prophylaxis (n =27)
with monthly 1
mg/kg
amphotericin B (15
liposomal, 12
deoxycholate)

No secondary
prophylaxis (n=24)

amphotericin B; 26
received
amphotericin B
deoxycholate

Ethiopia 2015 Non-comparative N=74. Sixty were Secondary Sodium
Northwest Ethiopia prospective cohort cu.rrent VL cases (25 pr'ophylaX|s (N=74) stlboglugonate
study primary and 35 with monthly aloneorin
November 2011 to relatp;e_dl)iwhlle the mfuilons of 4 comblnatlor? W|thd
September 2013 rest (N=14) were mg/kg N paromomycin an
past VL cases pentamidine- liposomal
Mean age: 32 (range !sethlonate d{luted amphotgrlcm B
28-37) in normal-saline for  aloneorin
12 months. combination with
71 male, 3 female miltefosine.
Ethiopia 2019b Non-comparative N=29 with CD4 cell ~ Secondary Amphotericin B
Northwest Ethiopia, prospective cohort  counts below prophyl.ax'ls with total dose of 40
two large study 200/pL attheend of pentamidine mg/kg or
leishmaniasis 14th August 2014 - VL treatment s';irtmg one month ?Tplhdotencnfn;g
treatment centres 12th August 2016 Age (median): 33 arter otatdose o

28 male, 1 female

parasitological cure

mg/kg +miltefosine
100mg/day/28
days.

3.2.2. Contextual factors

We did not identify any eligible studies that provided relevant information for the third review
question on preferences and values, resource use, equity, feasibility, and acceptability. We have
extracted relevant information from the participant characteristics of the included studies (for
PICOs 1 and 2) in this review and this is presented in section 3.5.
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3.3. Riskofbiasinincluded studies

See Figure 1 for an overall summary of the risk of bias of the included randomised studies and
Appendix 4 for full assessments of the risk of bias in each included study.

Figure 1. Risk of bias summary: review authors' judgements about each risk of bias item

Blinding of outcome assessment (detection hias)

Qther bias

=
=l

Ethiopia 2019

. . Blinding of participants and personnel {(perfarmance hias)

® | @ | ncomplete outcome data (attrition bias)
® | @ | Selective reporting (reporting bias)

® | @ | Random sequence generation (selection bias)
® | @ | Anocation concealment (selection bias)

India 20149

=l

One observational study with a control group was identified for PICO 2 (India 2017). See Table 3
below for the summary and Appendix 4 for full assessments of the risk of bias.

Table 3. Risk of bias summary: review authors' judgements about each ROBINS-I risk of bias item
for included comparative observational study

Domain Assessment
India 2017

Mortality, adjusted estimate Moderate
Bias due to confounding

All other outcomes

Selection bias

Bias in classification of intervention Low

Bias due to departure from intervention No information
Bias due to missing data Low

Bias in measurement of outcomes Low

Bias in selection of the reported result Moderate

12



3.4. Certainty of the evidence

We assessed the certainty of the evidence for each relevant outcome using the GRADE approach and
presented our findings in a 'Summary of findings' table.

PICO 1. Treatment

Two randomised studies Ethiopia (Ethiopia 2019) and India (India 2019) were included in this
comparison.

The certainty of the evidence for all outcomes ranged from low to very low. This means that our
confidence in the effect estimate ranges from limited to very little confidence and that the true
effect may be or is likely to be substantially different from the estimate of the effect.

The main reasons for downgrading the certainty of the evidence were limitations in study design
and imprecision. Both trials were open label (i.e. unblinded), and they were not sufficiently powered
to detect differences between group. The studies reported few events, and for several outcomes the
confidence interval incorporated no effect, a potential benefit, and a potential harm. The trials
included people presenting with an initial case of VL as well as people who had relapsed, and data
is not reported separately for these populations.

PICO 2. Secondary prophylaxis

One comparative retrospective cohort from India (India 2017) and two non-comparative
prospective cohort studies (Ethiopia 2019b, Ethiopia 2015) were included in this comparison.

The overall certainty of the evidence for all outcomes was assessed as very low. This means that our
confidence in the effect estimate is very low and that the true effect is likely to be substantially
different from the estimate of the effect.

The main reasons for downgrading the certainty of the evidence were limitations with study design,
as these were non-randomized studies (or non-comparative so did not have a control group) and
they did not adjust for confounding between groups. In addition, the studies included a small
sample size, and selection bias was detected.

3.5. Effect of interventions: efficacy and safety

3.5.1. PICO 1. Treatment

See Summary of Findings table 1 in which we present the overall certainty of the evidence for each
outcome and Appendix 5 for main analyses of PICO 1. See also Summary of Findings tables 3 and 4
in Appendix 6 for additional subgroup analyses by setting.

Data from two randomised studies reported on the efficacy of combination therapy compared with
monotherapy (Ethiopia 2019, India 2019).

13
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All-cause mortality

Both studies reported on all-cause mortality (Ethiopia 2019, India 2019). There may be little or no
difference between combination therapy and monotherapy on all-cause mortality at up to 86 days;
however, the evidence is very uncertain (RR 0.66; 95% Cl 0.17 to 2.66; 2 RCTs; 209 participants; I* =
0%; Analysis 1.1).

Clinical cure

Both trials reported on clinical cure (Ethiopia 2019, India 2019). There may be little or no difference
between combination therapy and monotherapy on relapse at day 29; however, the evidence is very
uncertain (RR 1.21; 95% CI 0.64 to 2.28; 2 RCTs; 208 participants; I = 75%; Analysis 1.2).

At 58-day follow-up, one study (Ethiopia 2019) reported that combination therapy may result in
more participants being cured compared with monotherapy (RR 1.77,95% Cl 1.08 to 2.90; 1 RCT; 56
participants; Analysis 1.3; low certainty evidence).

Relapse

Both trials reported on relapse (Ethiopia 2019, India 2019). There may be little or no difference
between combination therapy and monotherapy on relapse at up to 390 days; however, the
evidence is very uncertain (RR 1.26; 95% CI 0.49, 3.20); 2 RCTs; 201 participants; I> = 57%; Analysis
1.4).

Although important heterogeneity was observed between both studies, no differences were
observed between the treatment and control groups in either setting (Ethiopia: RR 0.89;95% CI10.50
to 1.58; and India: RR 2.25; 95% C1 0.72 to 6.99).

Relapse-free survival

Both trials reported on relapse-free survival (Ethiopia 2019, India 2019). There may be little or no
difference between combination therapy and monotherapy on relapse-free survival at up to 390
days; however, the evidence is very uncertain (RR 1.05; 95% CI 0.92 to 1.21; 2 RCTs; 209 participants;
I =0%; Analysis 1.5).

Treatment adherence

One trial reported on treatment adherence (Ethiopia 2019). The evidence suggests that there may
be little or no difference between combination therapy and monotherapy on treatment adherence
at 58 days (RR 1.26; 95% Cl 0.89 to 1.80; 1 RCT; 58 participants; Analysis 1.6; low certainty evidence).

Serious adverse events

Both trials reported on serious adverse events (Ethiopia 2019, India 2019). The evidence suggests
that there may be little or no difference between combination therapy and monotherapy on the
occurrence of serious adverse events at up to 86 days (RR 1.04; 95% Cl 0.43 to 2.55; 2 RCTs; 208
participants; I> = 11%; Analysis 1.7; low certainty evidence).

One study (Ethiopia 2019) reported in detail the serious adverse events. Data from this study shows
that 8/39 and 2/19 patients in the combination therapy and monotherapy groups, respectively,
experienced serious adverse events.



In the combination therapy group there was one participant with anaemia (grade 4 onset on day
48), which was resolved; one participant with Strongyloidiasis (grade 5 onset on day 61) who died;
one participant with anaemia (grade 4 onset on day 10), which was resolved; one participant with
anaemia (grade 3 onset on day 3) which was resolved; one participant with post herpetic neuralgia
(grade 2 onset on day 10), which was resolved; one participant with toxicity to various agents (grade
5 onset on day 33) died - toxicity was related to sodium stibogluconate and paromomycin
administered as rescue treatment and to ART drugs (patient received sequentially
zidovudine/lamivudine/nevirapine and tenofovir/lamivudine/nevirapine); one participant with
encephalitis (grade 5 onset on day 15) and meningitis (grade 5 onset on day 15) died; and one
participant with pulmonary tuberculosis (grade 3 onset on day 20) with unknown outcome.

In the Amphotericin B monotherapy group one participant experienced sepsis (grade 3 onset on day
3), which was resolved; one participant with malnutrition (grade 3 onset on day 30), decubitus ulcer
(grade 3 onset on day 38), pneumonia (grade 4 onset on day 39) and sepsis (grade 5 onset on day
39) died.

Adverse events

One trial reported on adverse events (Ethiopia 2019). The evidence suggests that there may be little
or no difference between combination therapy and monotherapy on adverse events at 86 days (RR
1.00; 95% CI1 0.92 to 1.08; 1 RCT; 58 participants; Analysis 1.8; low certainty evidence).

See also Appendix 8 for detailed information on the adverse events reported in this trial.

Follow-up of patients

One trial reported on follow-up of patients (Ethiopia 2019). There may be little or no difference
between combination therapy and monotherapy on patients lost to follow-up (RR 1.12; 95% CI 0.88
to 1.43; 1 RCT; 59 participants; Analysis 1.9; low certainty evidence).

Patient satisfaction

No studies were identified that reported on patient satisfaction with the intervention.
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3.4.2 PICO 2. Secondary prophylaxis

See Summary of Findings table 2 in which we present the overall certainty of the evidence for each
outcome for PICO 2.

Data from one comparative retrospective cohort from India (India 2017) reported on the efficacy of
secondary prophylaxis with liposomal amphotericin B or amphotericin B deoxycholate compared
with no secondary prophylaxis in 53 VL-HIV coinfected patients following initial cure of VL (initially
treated with liposomal amphotericin B or amphotericin B deoxycholate). The evidence for all
reported outcomes is very uncertain due to serious limitations in study design and imprecision.

Additionally, two non-comparative prospective cohort studies (Ethiopia 2019b, Ethiopia 2015) that
reported on pentamidine as secondary prophylaxis following initial cure of VL were also included.
The evidence is very uncertain on the effect of pentamidine as secondary prophylaxis compared
with no secondary prophylaxis.

All-cause mortality
All three included studies reported on this outcome (India 2017, Ethiopia 2019b, Ethiopia 2015).
Following secondary prophylaxis with amphotericin B (India 2017), no participants (0/27) died while

11/24 died in the group receiving no secondary prophylaxis at one-year follow-up. The evidence was
very uncertain (Analysis 4.1).

In one study on secondary prophylaxis with pentamidine 5/29 patients died within one-year follow-
up (Ethiopia 2019b). The other study reported that 5/71 patients died within two-years follow-up
(Ethiopia 2015).

Relapse
All three included studies reported on this outcome (India 2017, Ethiopia 2019b, Ethiopia 2015).
Secondary prophylaxis with amphotericin B (India 2017)may reduce relapse (18/24 (75%) relapsed

in the group receiving no prophylaxis, versus 0/27 (0%) in AmB secondary prophylaxis group) at up
to one-year follow-up , however the evidence was very uncertain (Analysis 4.2 and 4.3).

In one study on secondary prophylaxis with pentamidine, 12 (41%) participants relapsed by one-
year follow-up (Ethiopia 2019b). In the other study, 20 (27%) participants relapsed by two-year
follow-up (Ethiopia 2015).

Relapse-free survival
All three included studies reported on this outcome (India 2017, Ethiopia 2019b, Ethiopia 2015).
Secondary prophylaxis with amphotericin B may increase relapse-free survival (27/27 (100%) in the

amphotericin B group compared with 6/24 (25%) in the no prophylaxis group) at 12 months follow
up, but the evidence was very uncertain (Analysis 4.4).

One study on secondary prophylaxis with pentamidine (Ethiopia 2015) reported an estimated
probability of relapse-free survival at six months follow-up of 79% (95% CI 67% to 87%). At one-year
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follow-up the reported probability was 71% (95% Cl: 59% to 80%). At 24-36 months follow up the
probability of relapse-free survival was 53%.

The other study (Ethiopia 2019b) reported that 46% (95% Cl: 26-63%) of patients that received
pentamidine as secondary prophylaxis reached relapse-free survival at one-year follow-up.

Treatment adherence

Two single arm studies assessing pentamidine as secondary prophylaxis reported on treatment
adherence (Ethiopia 2015, Ethiopia 2019b).

In one study (Ethiopia 2015),41/74 (55%) of the participants completed the follow-up taking at least
11 of the planned 12 doses without experiencing relapse, death, or drug-related serious adverse
events. 29 patients discontinued pentamidine permanently; 15 (20.3%) of them because of relapse,
7 (9.5%) were lost to follow-up, 5 (6.8%) died, one patient had to stop due to hyperglycaemia, and
one patient refused to take the study drug.

The other study (Ethiopia 2019b) reported that 76% (22/29) of patients that received pentamidine
as secondary prophylaxis had full compliance for the monthly pentamidine infusions.

Serious adverse events

Two single arm studies assessing pentamidine as secondary prophylaxis reported on serious
adverse events (Ethiopia 2015, Ethiopia 2019b).

One study (Ethiopia 2015) reported 21 serious adverse events in 17/74 (23%) patients at one-year
follow-up, and that two events may have been related to pentamidine (renal failure in two patients
hospitalised with pneumonia).

The other study (Ethiopia 2019b) reported 8/29 (28%) patients experienced serious adverse events
at one-year follow-up. One death due to acute renal failure in a patient with multiple coexisting
diseases that could affect renal status was considered possibly related to pentamidine.

Adverse events

One study reported on this outcome (Ethiopia 2015).

At one-year follow-up there were 42 study-drug related adverse events in 30 (41%) of the 74 study
participants. The most common being symptoms of the respiratory system (nasal congestion)
during pentamidine infusion - 14 (19%), hypotension - 11 (15%), and renal impairment — 5 (6.8%).
Clinical and therapeutic interventions were needed for 11 (14.9%) of the study participants,
including additional intravenous fluid during pentamidine administration (n=10), reducing the rate
of pentamidine infusion, oral hydrations (n=2), prolonged hospital observation (n=2), additional
medication during pentamidine infusion (n=2), and glucose supplementation (n=1).

Follow-up of patients
Two studies reported on this outcome (Ethiopia 2015).

In one prospective cohort study, 7/74 (9.5%) participants were lost to follow-up after one year, and
10/74 (14%) after two years.



In the other study (Ethiopia 2019b) all patients that started on secondary prophylaxis were
followed-up to the end of the study.

Patient satisfaction

No studies were identified that reported on patient satisfaction with secondary prophylaxis.
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3.6. Contextual factors

3.6.1. Preferences and values

No study reported on patient or healthcare worker preferences and values related to IV liposomal
amphotericin B and oral miltefosine combination therapy.

3.6.2. Resource use

No study reported on resource use, cost-effectiveness, or workload of healthcare staff related to
combination therapy.

3.6.3. Equity

Gender/sex

The study populations of included studies were predominately male: Ethiopia 2019/Ethiopia 2019b:
98% male, India 2017: 77.4% male, Ethiopia 2015: 96% male. No study reported on intervention
effects stratified by gender.

Women of child-bearing potential who were not using an assured method of contraception, or were
unwilling to use an assured method of contraception for the duration of treatment and four months
after, and pregnant women or breast-feeding mothers were excluded from participation in the
randomised trials (Ethiopia 2019, India 2019).

Age

The study populations of included studies were adults = 18 years with an age range of 21 to 64 years.
Mean age was 37 (monotherapy) and 33 (combination therapy)) in Ethiopia 2019/Ethiopia 2019b;
mean age of 34 in India 2017; and mean age of 32 (range 28-37) in Ethiopia 2015. No study reported
on intervention effects stratified by age.

Health status

Ethiopia 2015 reported that participants were mostly malnourished (76%).

No study reported on place of residence, race/ethnicity/culture/language, religion, education,
socioeconomic status, social capital, personal characteristics associated with discrimination,
features of relationships, or time-dependent relationships.

3.6.4. Acceptability

Because of the teratogenic potential of miltefosine in women of child-bearing potential there is a
need to use an assured method of contraception for the duration of treatment and four months
after (Ethiopia 2019, India 2019). Oral contraceptives were not considered adequate because of the
high prevalence of vomiting and diarrhoea associated with miltefosine treatment (Ethiopia 2019).
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Appendix 1. Search strategy (PICO 1)

Database: Ovid MEDLINE(R) Epub Ahead of Print, In-Process & Other Non-Indexed Citations,
Ovid MEDLINE(R) Daily, Ovid MEDLINE and Versions(R), Ovid EMBASE <1946 to February 1%,
2020>

Search Strategy:

. exp Leishmaniasis/

. leishmania*.mp,kf.

lor2

. Amphotericin B/

. amphotericin.mp,kf.

.4or5

. exp HIV/

. exp hiv infections/ or acquired immunodeficiency syndrome/

9. (hiv or aids).mp,kf.

10. ((human adj (immuno or immune) adj deficiency virus*) or "human immunodeficiency virus*" or
"human immunedeficiency virus*").tw.

11. ((acquired adj (immuno or immune) adj deficiency syndrome*) or "acquired immunodeficiency
syndrome*" or "acquired immunedeficiency syndrome*").tw.

12.or/7-11

13.3and 12

14.6and 13

15. exp leishmaniasis/

16. leishmania*.mp.

17.150r 16

18. amphotericin/ or amphotericin b/ or amphotericin b cholesterol sulfate/ or amphotericin b
deoxycholate/

19. amphotericin b lipid complex/ or amphotericin b methyl ester/

20. amphotericin.mp.

21.180r190r20

22.17and 21

23. exp Human immunodeficiency virus/

24. exp Human immunodeficiency virus infection/

25. human immunodeficiency virus antibody/ or human immunodeficiency virus antigen/

26. exp Human immunodeficiency virus infected patient/

27. (hiv or aids).tw.

28. ((human adj (immuno or immune) adj deficiency virus*) or "human immunodeficiency virus*" or
"human immunedeficiency virus*").tw.

29. ((acquired adj (immuno or immune) adj deficiency syndrome*) or "acquired immunodeficiency
syndrome*" or "acquired immunedeficiency syndrome*").tw.

30. or/23-29

31.22 and 30

32. 14 use ppez

33.31 useemczd

34.320r33

© N UAWNE



Appendix 2. PRISMA flow chart

Records identified through database
searching
(n=876)

Additional records identified through
other sources
(n=11)

Records after duplicates removed

(n=887)

A 4

Records screened
(n=2887)

A 4

Full-text articles assessed for
eligibility
(n=158)

A 4

Records excluded
(n=729)

A 4

Studies included in
qualitative synthesis
(n=9records reporting on 5
studies)

y

Studies included in
quantitative synthesis
(n=3)

Full-text articles excluded
(n=149)

Reasons for exclusion:

1 Irrelevant study design (n =23)
Systematic review (n = 6)
Irrelevant population (n =6)
Irrelevant/no comparison (n = 103)
Irrelevant setting (n=6)

Single arm studies combination
therapy (n=5)

I B
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Appendix 3. Excluded studies

Reason for exclusion: Systematic review

1.

Alemayehu M, Wubshet M, Mesfin N. Magnitude of visceral leishmaniasis and poor
treatment outcome among HIV patients: Meta-analysis and systematic review.
HIV/AIDS - Research and Palliative Care. 2016;8(pp 75-81):23.

Bush JT, Guerin PJ, Strub WN. Systematic review of clinical trials assessing the
therapeutic efficacy of visceral leishmaniasis treatments: A first step to assess the
feasibility of establishing an individual patient data sharing platform. PLoS
Neglected Tropical Diseases. 2017;11(9): e0005781.

Cota GF, de Sousa MR, Rabello A. Predictors of visceral leishmaniasis relapse in hiv-
infected patients: A systematic review. PLoS Neglected Tropical Diseases. 2011;5(6):
ell53.

Cota GF, de Sousa MR, Fereguetti TO, Rabello A. Efficacy of anti-leishmania therapy in
visceral leishmaniasis among HIV infected patients: a systematic review with indirect
comparison. PLoS Neglected Tropical Diseases. 2013;7(5):€2195.

Gebreyohannes EA, Bhagvathula AS, Abegaz TM, Seid MA. Treatment outcomes of
visceral leishmaniasis in Ethiopia from 2001 to 2017: a systematic review and meta-
analysis. Infectious Diseases of Poverty. 2018;7(1):108.

Graepp-Fontoura |, Soeiro Barbosa D, Paes AMA, Santos FS, Santos Neto M, Fontoura
VM, et al. Epidemiological, clinical and laboratory aspects of human visceral
leishmaniasis (HVL) associated with human immunodeficiency virus (HIV)
coinfection: a systematic review. Parasitology. 2018;145(14):1801-18.

Reason for exclusion: other irrelevant study design

1.

10.

11.

Al-Salem W, Herricks JR, Hotez PJ. A review of visceral leishmaniasis during the
conflict in South Sudan and the consequences for East African countries. Parasites
and Vectors. 2016;9(1):460.
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Appendix 4. Risk of bias assessment

Ethiopia 2019 (Cochrane risk of bias tool for RCTs)

Bias Authors' Support for judgement
judgement

Random Low risk "Subjects were allocated to treatment using random block sizes,

sequence stratified by site (Gondar & Abdurafi) and by patient type

generation (whether the VL episode at screening was a primary or relapse

(selection bias) case)." "The randomization list was prepared by the data
management team. Site investigators were blinded to block
sizes."

Allocation Low risk "Randomization codes were prepared in sealed, sequentially

concealment numbered, opaque envelopes and were under the control of the

(selection bias) site investigator"

Blinding of High risk This is an un-blinded study.

partmpar;ts and "Patients and treating physicians were not masked to study

persfonne treatment due to the considerable differences in the

g?er ormance administration of the treatment arms (different dosing schedule

ias) of an infused treatment plus oral administration)".

Blinding of Unclear risk Not reported, but primary outcome (parasitic clearance) would

outcome presumably be objective measure which is unlikely to be biased.

assessment Other outcomes measures (e.g. patient symptoms, adverse

(detection bias) events) were unblinded and may be at risk of bias. Relationship
between serious adverse events and treatment determined by
study investigator.

Incomplete Low risk "There were no missing outcome data. One patient died after

outcome data randomization before receiving any treatment and was

(attrition bias) excluded from all analyses."

Selective Low risk outcomes specified in published protocol and trial record

reporting (https://clinicaltrials.gov/ct2/show/NCT02011958) were

(reporting bias) reported, except long-term follow-up which will be reported in a
separate publication

Other bias Unclear risk Non-comparative sequential trial design which was stopped

early for lack of efficacy. Groups were unbalanced in size and
analysis did not account for confounding.

Study was underpowered to detect difference between groups.

Financed by the European Union Seventh Framework
Programme; the Dutch Ministry of Foreign Affairs (DGIS); the
Federal Ministry of Education and Research (BMBF through
KfW), Germany; Medecins Sans Frontieres/Doctors without
Borders; the Medicor Foundation, Liechtenstein; UK aid; the
Swiss Agency for Development and Cooperation (SDC)

Trial ID: NCT02011958




India 2019 (Cochrane risk of bias tool for RCTSs)

Bias Authors' Support for judgement
judgement

Random Low risk A computer-generated randomization code was used for patient

sequence treatment allocation to one of the two treatment arms

generation (monotherapy or combination therapy). Randomization code

(selection bias) was generated using block randomization method by an
Independent Statistician not directly involved in the trial.

Allocation Low risk The Trial Statistician used this list to produce one set of 150

concealment individual, opaque, sealed and sequentially numbered

(selection bias) envelopes containing the first 150 allocations. The password
protected randomization list was held by the Trial Statistician
and was not accessible to other members of the study team.

Blinding of High risk This is an un-blinded study.

participants and

personnel

(performance

bias)

Blinding of Unclear Not reported, but primary outcome (parasitic clearance) would

outcome presumably be objective measure which is unlikely to be biased.

assessment Other outcomes measures (e.g. patient symptoms, adverse

(detection bias) events) were unblinded and may be at risk of bias. Relationship
between serious adverse events and treatment determined by
study investigator.

Incomplete Low risk All 150 patients were included in the ITT analysis. No loss to

outcome data follow up in the study

(attrition bias)

Selective Low risk All specified primary outcomes reported, protocol checked

reporting

(reporting bias)

Other bias Unclear risk Non-comparative trial. Limited details (unpublished) available

on participant characteristics and treatment adherence.
Study was unpowered to detect difference between groups

Financed by: MSF Spain acted as sponsor - investigator for the
study (i.e. funding was from MSF Spain). RMRI acted as
Investigator and was sole study site. Support for site monitoring
and data management was provided by DNDi.

Trial ID: CTRI/2015/05/005807

India 2017 (ROBINS-I for observational studies)

Bias Authors' Support for judgement

judgement
Bias due to Moderate / Comment: CD4 levels were similar in the two groups at baseline,
confounding Serious but there was no information on balance between groups on

previous relapses or other confounding factors at baseline. The
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following factors were controlled in the adjusted analysis on
time to mortality: hemoglobin level at baseline, total leukocyte
count at baseline, CD4 cell count at 6-month follow-up, and
relapse within the first 6 months of follow-up. However, some
residual confounding is likely to remain, especially for a
retrospective study.

Assessed as moderate for time to mortality and serious for all
other outcomes.

Selection bias

Serious

Quote: All patients admitted at the STM [School of Tropical
Medicine] from January 2005 to February 2015 with VL were
retrospectively included.

Quote: Records of HIV-VL patients who were offered secondary
prophylaxis were documented in terms of drugs and doses used
and the duration of secondary prophylaxis.

Comment: It is unclear when the follow up of the patients
started since exposure to treatment is at any time during
hospitalization and analysis is performed after the completion of
the study. Therefore, there is risk for immortal time bias, which
has not been controlled for.

Biasin
classification of
intervention

Low

Quote: Hospital records of routinely collected data generated
during inpatient management were analyzed with permission
from the appropriate authorities.

Comment: Treatment groups were classified using clearly
defined criteria (receipt vs non receipt of secondary
prophylaxis).

Bias due to
departure from
intervention

No information

Comment: The information reported is inadequate to assess
whether there are deviations from the intended intervention
beyond what would be expected in usual practice. Patients were
all given anti-retroviral treatment during follow-up, but there is
no information on other co-interventions during the 20-year
data collection period.

Bias due to Low Comment: data were missing for 5/56 (9%) patients that were

missing data initially included, 3 were lost to follow-up before initiation of
secondary prophylaxis and 2 died during the initial treatment
before initiation of secondary prophylaxis.

Biasin Low Comment: Retrospective data collection from hospital records,

measurement of measurement of outcomes likely to not be biased to the

outcomes intervention.

Biasinselection  Moderate Comment: The outcomes and analyses are clearly defined in the

of the reported
result

Methods section. There is no a-priori registered protocol or
statistical analysis plan available.




Appendix 5. Analyses

Combination therapy of liposomal amphotericin B and oral miltefosine with the

monotherapy of liposomal amphotericin B

Analysis 1. 1 All -cause mortality, up to day 86

Test for overall effect Z= 0.58 (P = 0.56)

Footnotes
(1) follow-up to day 86
(2) follow-up to day 58

AmBisome + Miltefosine ~ AmBisome Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI 1]
Ethiopia 20148 (13 3 38 K] 20 66.O% 077 [0.14, 4.24] I 2@
India 2019 (2) 1 75 2 75 34.0% 0.50[0.05, 5.40] - ?
Total (95% CI) 114 95 100.0% 0.66 [0.17, 2.66] ———
Total events 4 4

TaF = ek _ _ SEo I } } |
Heterogeneity: Tau®=0.00; Chi*=0.08, df =1 {F=077); F=0% N0z 01 0 =0

Favours AmBisome + Miltefosine  Favours AmBisome

Risk of bias legend

(A)Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Analysis 1. 2 Clinical cure, day 29

Hetetogeneity: Tau*=0.17; Chi*= 4.06, df=1 (P =0.04); F=75%
Test for averall effect: Z= 0.57 (P = 0.57)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of paricipants and persennel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

AmBisome + Miltefosine  AmBisome Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI D
Ethiopia 2019 22 39 7 19 37.9% 1.53[0.80, 2.93] B
India 2019 74 7a 71 A OB21% 1.04 [0.98,1.11] B
Total (95% CI) 114 94 100.0% 1.21 [0.64, 2.28]
Total events 96 e

ooz 01 10 50
Favours AmBisome Favours AmBisome + Miltefosine

Analysis 1. 3 Clinical cure, day 58

Heterogeneity: Mot applicable
Test for averall effect: 2= 226 (P =0.02)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

AmBisome + Miltefosine ~ AmBisome Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDETFG
Ethiopia 2019 E] a7 o 10 100.0% 177 [1.08, 2.90] CTT EX T
Total (95% CI) 37 19 100.0% 1.77 [1.08, 2.90] -
Total events il il

ooz 04 10 a0
Favours AmBisome Favours AmBisome + Miltefasineg
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Analysis 1. 4 Relapse, day 390

AmBisome + Miltefosine  AmBisome Risk Ratio

Risk Ratio

Total events 25 13
Heterogeneity: Tau*=0.28; Chi*= 232, df=1 (F=013); F=57%
Testfor overall effect Z=048 (P=0.63)

Footnotes
(1) Relapse or death. Pentamidine secondary prophylaxis was administerad to n=29

Study or Subgroup Events Total Events Total Weight M.H, Random,95% CI M.H, Random, 95% Cl
Ethiopia 2019 (1) 16 24 8 17 628% 0,80 0.0, 1.58)
Indlia 2019 g 75 475 % 2.25[0.72, 6.94)
Total (95% CI) 109 92 100.0% 1.26 [0.49, 3.20]

0oz 01 10 a0

Favours AmBisome + Miltefosine Favours AmBisome

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of paricipants and personnel (perfformance bias)
(D) Blinding of outcome assessment (detection bias)

(E} Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Analysis 1. 5 Relapse-free survival, at day 390

AmBisome + Miltefosine  AmBisome Risk Ratio

Risk Ratio Risk of Bias

ABCDEFG

Total events a2 G4
Heterogeneity: Tau®=0.00; Chi*= 0.06, df=1 (P=0.81);F=0%
Testfor overall effect Z=0.73 (P=0.47)

Footnotes
(1) Pentamidine secondary prophylaxis was administered to n=29.

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Ethinpia 2014 (1) 18 34 & 17 55% 1.13[0.62, 2.04]
India 2019 64 75 61 75 545% 1.08[0.91,1.21]
Total (95% CI) 109 92 100.0% 1.05[0.92, 1.21]

\ \ \ \
s 07 1 15 2
Favours AmBisome Favours AmBisome + Miltefosine

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Analysis 1. 6 Treatment adherence

Heterageneity: Mot applicable
Test for averall effect 2=1.29 (P = 0.20)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E} Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

AmBisome + Miltefosine AmBisome Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random,95% CI M-H, Random, 95% CI ABCDEFG
Ethiopia 2019 32 39 13 20 100.0% 1.26[0.89, 1.80] 2900:00"
Total (95% CI) 39 20 100.0% 1.26 [0.89, 1.80]
Total events 32 13

| \ \ )
002 01 10 50
Favours AmBisome Favours AmBisome + Miltefosing




Analysis 1. 7 Serious adverse events (any cause), up to day 86

Testfor overall effect Z=0.09(F=0.93)

Footnotes
(1) follow-up: 86 days
(2) follow-up: 56 days

AmBisome + Miltefosine  AmBisome Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Ethiopia 2019 (1) g 39 2 19 34.6% 1.95[0.46, .30 L E—
India 2018 (2 fi 75 & 75 B5.4% 0.75[0.27, 2.0 ——
Total (95% CI) 114 94 100.0% 1.04 [0.43, 2.55] —~—
Total events 14 10

e 2 = . i = = = 2= I 4 } {
Heterogeneity: Tau*=0.05, Chi*=1.13,df=1 (P=028); F=11% 0.0z o1 10 a0

Favours AmBisome + Miltefosine  Favours AmBisome

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (perfformance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Analysis 1. 8 Adverse events (any cause), up to day 86

AmBisome + Miltefosine  AmBisome Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDEFG
Ethiopia 2019 19 19 19 19 100.0% 1.00[0.92,1.08] 290208
Total (95% CI} 39 19 100.0% 1.00[0.92, 1.08]
Total events 39 19
Heterogeneity: Mot applicable =D ) 051 T 150 505
Test for averall effect: 2= 0.00 {F =1.00) Favours AmBisome + Miltefosine Favours AmBisome
Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias
Analysis 1. 9 Follow-up of patients
AmBisome + Miltefosine ~ AmBisome Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDETFG
Ethiopia 2019 15 29 16 20 100.0% 112[0.88,1.43] [T BT
Total {95% CI) 39 20 100.0% 1.12 [0.88, 1.43]

Total events 38 16
Heterogeneity: Mot applicable
Test for overall effect: 2= 093 (P = 0.35)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
() Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (atirition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

ooz o1 1 10 50
Favours AmBisome Favours AmBisome + Miltefosine
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Combination therapy of liposomal amphotericin B and oral miltefosine with the
monotherapy of liposomal amphotericin B in Ethiopia

Analysis 2. 1 All-cause mortality, day 86

AmBisome + Miltefosine ~ AmBisome Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDEFG
Ethiopia 2019 3 kL) 2 20 1000% 077 (014, 4.24] [ITEXT T
Total (95% CI) 39 20 100.0% 0.77 [0.14,4.24]
Total events 3 2
Heterogeneity: Mot applicable ID 0 051 T 150 505
Testior overall efiect 7= 0.30 (P = 0.76) Favours AmBisome + Miltefosine Favours AmBisome
Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C)Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E} Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias
Analysis 2. 2 Clinical cure, up to day 58
AmBisome + Miltefosine ~ AmBisome Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl ABCDEFG
2.2.1 atday 29
Ethiopia 2019 22 kL 719 1000% 153 [0.80,2.93] - 2000
Subtotal (95% CI) 39 19 100.0% 1.53 [0.80, 2.93] -
Total events 22 7
Heterogeneity: Mot applicable
Testfor overall effect. £=1.28 (P =0.20)
2.2.2 atday 58
Ethiopia 2019 31 37 o 19 100.0% 1.77 [1.08, 2.00] i LT EX T B
Subtotal (95% CI) 37 19 100.0% 1.77 [1.08, 2.90]
Total events )l 9
Heterogeneity: Mot applicable
Test for overall effect: 2= 2.26 (P = 0.02)
[ t t |
0.0z 0.1 10 50
Favours AmBisome Favours AmBisome + Miltefosine
Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E} Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias
Analysis 2. 3 Relapse, at day 390
AmBisome + Miltefosine ~ AmBisome Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI ABCDEFG
Ethiopia 2019 (1) 16 34 a 17 1000% 0.88 [0.50,1.58] XTI EX1IE
Total (95% CI) 34 17 100.0% 0.89 [0.50, 1.58]
Total events 16 q

Heterogeneity: Mot applicahle
Testfor overall effect: Z= 040 (P = 0.69)

Footnotes
(1) Relapse or death. Pentamidine secondary prophylaxis was administered to n=29.

| \ \
00z 01 i 10 50
Favours AmBisome + Miltefosine Favours AmBisome

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E} Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias




Analysis 2. 4 Treatment adherence

Heterogeneity: Mot applicable
Test for overall effect: Z=1.29 (P =0.20)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

AmBisome + Miltefosine ~ AmBisome Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDETFG
Ethiopia 2010 12 EE] 13 20 100.0% 126 [0.80,1.80] 290007
Total (95% CI) 39 20 100.0% 1.26 [0.89, 1.80]
Total events 32 13

0.0z

o1 i 10 50
Favours AmBisome Favours AmBisome + Miltefosine

Analysis 2. 5 Adverse events

AmBisome + Miltefosine ~ AmBisome Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% CI

Risk of Bias
ABCDEFG

Ethiopia 2014 e} L] 149 19 100.0% 1.00[0.92,1.08]

Total (95% CI) 39

Total events e} 14
Heterogeneity: Mot applicable

Test for overall effect: Z=0.00 (P =1.00)

19 100.0% 1.00 [0.92, 1.08]

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

LT BT

0.02

[ 10 50

Favours AmBisome + Miltefosine Favours AmBisome

Analysis 2. 6 Serious adverse events, at day 86

AmBisome + Miltefosine ~ AmBisome Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% CI

Risk of Bias
ABCDEFG

2.6.1 related to treatment

Ethiopia 2018 1] 34 1] 19
Subtotal {95% CI) 39 19
Total events 0 1]
Heterageneity: Mot applicable

Test for owverall effect: Mot applicable

Mot estimahle
Not estimable

2.6.2 due to any cause

Ethiopia 2019 g 39 2 19 100.0%
Subtotal {95% CI) 39 19 100.0%
Tatal events g 2

Heterageneity. Mot applicable

Test for overall effect: Z=0.90 (P = 0.37)

1.95 [0.46, 8.30]
1.95 [0.46, 8.30]

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

909007

9900:00"

e —

0.02

[ 10 50

Favours AmBisome + Miltefosine Favours AmBisome
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Analysis 2. 7 Follow-up of patients

AmBisome + Miltefosine ~ AmBisome Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI ABCDEFG
Ethiopia 2019 35 38 16 20 100.0% 1.12[0.88, 1.43] 02900:00"
Total (95% Cl) 39 20 100.0% 1.12 [0.88, 1.43]
Total events a5 16

| \ \ )
00z 01 10 50
Favours AmBisome Favours AmBisome + Miltefosine

Heterogeneity: Mot applicable
Testfor overall effect 2= 093 (P = 0.35)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E} Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Combination therapy of liposomal amphotericin B and oral miltefosine with the
monotherapy of liposomal amphotericin B in South Asia

Analysis 3. 1 All-cause mortality, up to day 390

AmBisome + Miltefosine  AmBisome Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDEFG

3.1.1 at day 58 ‘

India 2019 1 75 275 1000% 0.50 [0.05, 5.40] I 99029007
Subtotal (95% CIy 75 75 100.0% 0.50 [0.05, 5.40]

Total events 1 2

Heterageneity: Mot applicable
Test for overall effect: 2= 057 (P=0.57)

3.1.2 at day 210
India 2018 1 75 5 75 1000% 0.20[0.02,1.67] 2007080
Subtotal (95% CI) 75 75 100.0% 0.20 [0.02, 1.67] +—

Total events 1 g

Heterogeneity: Mot applicahle
Testfor overall effect: Z=149 (P=0.14)

3.1.3 at day 390
India 2018 1 75 6 75 100.0% 0.17[0.02,1.35] l 20000
Subtotal {95% CI) 5 75 100.0% 0.17 [0.02, 1.35] -

Total events 1 B

Heterageneity: Mot applicable
Test for overall effect: 2= 1.68 (P = 0.09)

ooz od 0 50
Favours AmBisome + Miltefosine Favours AmBisome

Risk of bias legend

(A)Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C)Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias




Analysis 3. 2 Clinical cure (day 29)

Heterogeneity: Mot applicahle
Testfor overall effect £=1.36 (F=0.18)

Footnotes
(1) from conference abstract

AmBisome + Miltefosine ~ AmBisome Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDEFG
3.2.1 atday 29
India 2019 (1) 74 75 71 75 100.0% 1.04[0.98,1.11) —t 200708
Subtotal (95% CI) 75 75 100.0% 1.04 [0.98, 1.11] -
Total events 74 71

07 085 1.2 15
Favours AmBisome Favours AmBisome + Miltefosine

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Analysis 3. 3 Relapse, up to day 390

AmBisome + Miltefosine ~ AmBisome Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDEFG
3.3.1 atday 210 ‘
Ingia 2019 1 75 2 75 100.0% 0.50[0.05, 5.40] l 29020802
Subtotal (95% CI) 75 75 100.0% 0.50 [0.05, 5.40]
Tatal events 1 2
Heterogeneity: Mot applicable
Test for overall effect: 2= 0.57 (P = 0.57)
3.3.2 at day 390
India 2019 g 75 4 75 1000% 275072, 6.98] —t T EXT I
Subtotal (95% CI) 75 75 100.0% 2.25[0.72, 6.99] -
Total events 4 4
Heterageneity: Mot applicable
Test for overall effect: Z=1.40 (P = 0.16)
L t t |
0.0z 0.1 10 50
Favours AmBisome + Miltefosine Favours AmBisome
Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
() Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias
Analysis 3. 4 Relapse-free survival, up to day 390
AmBisome + Miltefosine ~ AmBisome Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDEFG
3.4.2 atday 210
India 2019 (1) 72 75 64 75 100.0% 113 [1.01,1.25) i 9902007
Subtotal (95% CI) 75 75 100.0% 1.13[1.01, 1.25]
Total events 72 G4
Heterageneity: Mot applicable
Test for averall effect 2= 221 (P =0.03)
3.4.3 at day 390
India 2019 (2) 64 75 g1 75 100.0% 1.05[0.91,1.21] i 290708
Subtotal (95% CI) 75 75 100.0% 1.05[0.91,1.21]
Total events 4 1
Heterogeneity: Mot applicable
Test for overall effect: 2= 0.66 (P = 0.51)
+ t + +
0.7 0.85 1.2 1.5

Testfor subgroup differences: Chi*= 059, df=1 (P = 0.44), F= 0%
Footnotes

(1) Clinical cure = relapse-free survival at this timepoint

(2) Clinical cure = relapse-free survival at this timepoint

Favours AmBisome Favours AmBisome + Miltefosing

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E} Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias
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Analysis 3. 5 Serious adverse events due to any case, at day 58

AmBisome + Miltefosine ~ AmBisome Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI ABCDEFG
India 2019 6 75 g 75 1000% 0.75[0.27, 2.06] 02900:00"
Total (95% Cl) 75 75 100.0% 0.75 [0.27, 2.06]
Total events G a
Heterageneity: Mot applicable ID 0= D=1 T 1IU 50:
Testior overall efiect. 2= 0.56 (P = 0.58) Favours AmBisome + Miltefosine Favours AmBisome

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E} Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

PICO 2. Secondary prophylaxis

Main analysis. Secondary prophylaxis compared with no secondary prophylaxis for preventing
relapse in people with visceral leishmaniasis and HIV coinfection following the first episode of
visceral leishmaniasis in East Africa and South East Asia

Analysis 4. 1 All-cause mortality, at 12 months

AmB No intervention Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
India 2017 (1) ] 27 11 24 0.04 [0.00, 0.63] . E—
0.001 01 10 1000

Favours AmB Favours no intervention

Footnotes
(1) unadjusted data from retrospective cohort; adjusted HR: 0.09 (0.03-0.31); serious risk of selection bias

Analysis 4. 2 Relapse, at 6 months

AmB No intervention Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
India 2017 (1) 0 27 18 24 00200038 «—F—
0.01 0.1 10 100

Favours AmB Favours no intervention

Footnotes
(1) unadjusted data from retrospective cohort; serious risk of selection bias and bias due to confounding

Analysis 4. 3 Relapse, at 12 months

AmB No intervention Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
India 2017 (1) 0 27 18 24 0oz[@ooo 038 +«—t——m—
0.01 0.1 10 100

Favours AmB Favours no intervention

Footnotes
(1) unadjusted data from retrospective cohort; serious risk of selection bias and bias due to confounding




Analysis 4. 4 Relapse-free survival, at 12 months

AmB No intervention Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
India 2017 {1} 27 27 fi 24 378 1.8, 7.33] —t
0.0 0.1 10 100
Favours no intervention Favours AmB
Footnotes
(1yunadjusted data from retrospective cohort; serious risk of selection bias and bias due to confounding

Evidence from single-arm and non-comparative studies: Results on secondary prophylaxis for
preventing relapse of visceral leishmaniasis in people with HIV

Outcome Results from Ethiopia 2015 Results from Ethiopia 2019b
Prospective cohort of 74 participants with Follow-up cohort from randomised study of
HIV that received pentamidine for VL 29 patients with <200/ul CD4 cells at
relapse prevention baseline that received pentamidine as
secondary prophylaxis and 22 patients with
>200/ul CD4 cells at baseline that received
no secondary prophylaxis
All-cause At 2-year follow-up 5 (7%) had died. Deaths at one-year follow-up:
mortality <200 CD4 pentamidine group: 5/29 (17%)
=200 CD4 no pentamidine group: 1/22 (5%)
Relapse At 2-year follow-up 20 (27%) had relapsed.  Relapse at one-year follow-up:

<200 CD4 pentamidine group:12/29 (41%)
=200 CD4 no pentamidine group: 9/22 (41%)

Relapse-free

The probability of relapse-free survival at 6

Relapse-free survival at one-year follow-up:

survival months, 12 months, and 2 years was 79%, <200 CD4 pentamidine group: 46% (26-63%)
71%, and 53% respectively. =200 CD4 no pentamidine group: 53% (30-
71%)
Adherence 41/74 (55%) of the participants completed  Adherence at one-year follow-up:
the follow-up taking at least 11 of the <200 CD4 pentamidine group: 76% (22/29)
planned 12 doses without experiencing with 100% compliance for the monthly
relapse, death or drug-related SAEs. 29 pentamidine infusions.
patients discontinued pentamidine
permanently; 15 (20.3%) of them because
of relapse, 7 (9.5%) were lost to follow-up,
5 (6.8%) died, one patient had to stop due
to hyperglycemia, and another patient
refused to take the study drug.
Serious During 12 months follow-up there were 21 Serious adverse events at one-year follow-
adverse serious adverse events in 17 of the 74 up:
events included patients, two may have been <200 CD4 pentamidine group: 8*/29 (28%)
related to pentamidine (renal failurein two =200 CD4 no pentamidine group: 1**/22
patients hospitalised with pneumonia). (5%)
Adverse During 12 months follow-up there were 42 No information
events study-drug related adverse events in 30 of

the 74 study participants. The most
common being symptoms of the
respiratory system (nasal congestion)
during pentamidine infusion- 14 (19%),
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hypotension- 11 (15%) and renal
impairment—5 (6.8%). Clinical and
therapeutic interventions for pentamidine
related adverse events were needed for 11
(14.9%) of the study participants, including
additional intravenous fluid during
pentamidine administration (n=10),
reducing the rate of pentamidine infusion
(n=10), oral hydrations (n=2), prolonged
hospital observation (n=2), additional
medication during pentamidine infusion
(n=2), glucose supplementation (n=1).

Follow-up At one-year follow-up 7 (9.5%) and at two All patients that started on secondary
years follow-up 10 (14%) were lost to prophylaxis were followed-up to the end of
follow-up. the study. Before initiation of secondary

prophylaxis, three patients withdrew from
the study (contraindication, n=1;
refused/early withdrawal, n=2).

Predictors After 12 months, more patients failed In patients with <200 CD4 cells/pL that

of relapse among those with a CD4-cell count <50 received pentamidine, no statistically

cells/ul, 5/7 (71.4%) than those with counts
above 200 cells/pl, 2/12 (16.7%), (p =
0.005). 2-year risk of relapse was highest
for those with a history of VL relapse and
low baseline CD4 count.

significant risk factors for relapse or death
were identified.

In patients with 2200 CD4 cells/uL that
received no secondary prophylaxis, higher
rates of relapse or death were detected in
relapse cases compared to primary cases, in
patients with normal BMI compared to low
BMI (<18.5kg/m2), and in patients previously
treated with monotherapy compared with
the combination regimen for the VL episode.

* Strongyloidiasis leading to death, Cerebral toxoplasmosis (life threatening, resolved), Plasma cell
myeloma and renal failure leading to death, retroviral infection leading to death, splenic haemorrhage (life
threatening, resolved), choestatic hepatitis (life threatening, resolved), septic shock leading to death, sepsis
leading to death

**Septic shock leading to death
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Appendix 8. Adverse event data

Table 4. Details of individual adverse events from Ethiopia 2019

Adverse events Monotherapy Combination therapy
(amphotericin B) (amphotericin B +
N=19 miltefosine

N=39

Adverse drug reactions possibly related to study drug

Abdominal pain 0 1

Diarrhoea 1 0

Dyspepsia 2 8

Gastritis 0 9

Glossitis 1 0

Nausea 0 1

Peptic ulcer 1 2

Stomatitis 1 0

Vomiting 3 11

Pain 1 0

Folliculitis 0 1

Blood creatinine 5 11

increased

Hypokalaemia 4 6

Back pain 1 1

Neck pain 1 0

Polyarthritis 0 1

Cluster headache 0 1

Headache 0 1

Pruritus 0 1

Rash papular 0 1

Serious adverse events (no SAEs were judged to be related to study drugs)

Sepsis 1 0 Resolved

Sepsis 1 0 In the same patient,
Malnutrition 1 0 patient died
Decubitus ulcer 1 0

Pneumonia 1 0

Anaemia 0 3 All 3 resolved
Strongyloidiasis 0 1 Patient died

Post herpetic neuralgia 0 1 Resolved

Toxicity to various 0 1 Patient died
agents*

Encephalitis 0 1 In the same patient,
Meningitis 0 1 patient died
Pulmonary tuberculosis | 0 1 Unknown outcome

*Toxicity was related to sodium stibogluconate and paromomycin administered as rescue treatment and to ART drugs
(patient received sequentially zidovudine/lamivudine/nevirapine and tenofovir/lamivudine/nevirapine)
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