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Question 2 

Mucosal or mucocutaneous leishmaniasis

  
What is the efficacy and safety of the different pharmacological 
treatments for the management of patients diagnosed with 
mucosal leishmaniasis in the Americas?

RECOMMENDATION

The use of pentavalent antimonials with or without oral pentoxifylline is recommended to 
treat patients with mucosal or mucocutaneous leishmaniasis.

Strong recommendation, low and very low certainty evidence

Note: The treatment scheme, administration route, and indications are found in the Implementation, Adaptation, Dissemination, 
and Pharmacological Interventions section (Tables 6 and 8).

BEST PRACTICE STATEMENTS

Decision-making about the therapeutic strategy to be used in patients diagnosed with 
mucosal or mucocutaneous leishmaniasis should be shared with the patients based on the 
clear explanation of the risks and benefits of the available alternatives.

The clinical course of mucosal or mucocutaneous leishmaniasis is complex and requires care 
and follow-up during and after treatment. Health personnel should monitor the treatment of 
patients and side effects.
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BEST PRACTICE STATEMENTS

To treat the following special cases of patients with mucosal or mucocutaneous leishmaniasis, 
it is suggested: 

	• Pregnant women: Refer to the reference center. The medication suggested is liposomal 
amphotericin B or other formulations of amphotericin B. The use of pentavalent 
antimonials, miltefosine, and pentamidine is contraindicated. 

	• Breastfeeding women: Use of liposomal amphotericin B and pentavalent antimonials, 
ensuring contraception. 

	• Patients with electrocardiogram alteration: Administer treatments with miltefosine or 
amphotericin B. The use of pentavalent antimonials and pentamidine isethionate is 
contraindicated. 

	• Patients with kidney disease, liver disease, heart disease: The use of liposomal 
amphotericin B is suggested.

	• Comorbidity with tuberculosis: It is suggested to take special care in monitoring adverse 
events, especially when deciding to use the two treatments concomitantly (tuberculosis and 
leishmaniasis).

	• Patients with HIV and other causes of immunosuppression: Liposomal amphotericin B or 
other formulations of amphotericin B are suggested.

	• Patients over 50 years old: Perform a careful clinical evaluation of each case. The use of 
pentavalent antimonials should be avoided in patients over 50 years old. 

	• Patients with therapeutic failure: Administer any of the recommended treatments other 
than the one initially used, by assessing the risk–benefit on an individualized basis.

Note: The treatment scheme, administration route, and indications are found in the Implementation, Adaptation, Dissemination, 
and Pharmacological Interventions section (Tables 7 and 8).

Evidence

We identified a Cochrane SR that evaluated all pharmacological interventions for the 
treatment of patients diagnosed with mucosal or mucocutaneous leishmaniasis (ML) from 
the Americas. We updated the RCTs without finding new studies. The SR by Pinart et al. (2000) 
included eight randomized controlled trials evaluating ML in ages 22 to 77 years. The lesions 
were mainly found in the nose or oral cavity. The lesions were mainly ulcerative or infiltrated. 
Below, we present the evidence reported in the SR by type of intervention (20).
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Pentavalent antimonials

An SR evaluated the different intravenous N-methyl-glucamine antimoniate regimens 
(14 mg/kg/day in two 20-day series for the cutaneous leishmaniasis form or three 30-day 
series in the mucocutaneous form). We identified two studies with 89 participants with no 
differences in cure rates, doses, or effect on any form of leishmaniasis (p > 0.05). An RCT of 
40 participants from Peru compared intravenous sodium stibogluconate (IV SS) for 28 days 
with IV SS for 40 days. One year after the treatment, there was no clear difference between 
cure rates (RR 0.83; 95% CI [0.47, 1.47]) in infections caused by L. braziliensis. No discontinuation 
of treatment was reported. Side effects were arthralgias, myalgias, itching, rash, nausea, 
anorexia, abdominal pain, cough, and headache in patients treated for 40 days (33). The overall 
certainty of the evidence is very low due to the risk of bias and imprecision (20).

Non-antimonial systemic treatments

The SR identified an RCT that included 81 participants with mucocutaneous leishmaniasis 
from Peru which compared oral allopurinol (20 mg/kg/day) combined with IV SS versus IV SS 
only for 28 days. One year after treatment, there was a probably higher cure rate at least three 
months after treatment in patients receiving allopurinol and IV SS (RR 0.62; 95% CI [0.38, 
1.03]). No differences in recurrence were reported. The most frequent SE were headache (81.5% 
of the participants), arthralgia (75.3%), myalgia (67.9%), chills (42%), fever (39.5%), abdominal 
pain (33.3%), and anorexia (25.9%) (63). Two studies evaluated oral miltefosine versus pentavalent 
antimonials in participants with mucosal leishmaniasis without reporting differences in cure 
rates at three months (RR 1.04; 95% CI [0.81, 1.34]; 40 participants; I2 0%). Gastrointestinal 
effects (nausea, vomiting, and epigastric pain) were higher in patients receiving miltefosine 
(RR 2.97; 95%CI [1.05, 8.38]) (64, 65). The certainty of the evidence is low due to imprecision 
and the risk of bias.

Another RCT from the SR compared intramuscular aminosidine sulfate (IM AS) for 28 days 
with meglumine antimoniate for 28 days in patients with L. braziliensis. One year after treatment, 
IM AS 14 mg/kg/day for 28 days had significantly lower cure rates than MA 20 mg/kg/day for 
28 days (RR 0.05; 95% CI [0.00, 0.78]). Participants in the IV MA group had mild transient 
electrocardiogram abnormalities that did not require therapeutic intervention. Fever, chills, 
arthralgia, anorexia, and myalgia were observed equally in both treatment groups (63).

Another RCT compared the addition of an oral rehydration solution (ORS) with the addition 
of intravenous saline solution (SAS) to the intravenous amphotericin B treatment, to prevent 
nephrotoxicity. No differences were reported in cure rates. No differences were found in serum 
creatinine, creatinine clearance, urea, and sodium values during treatment, but serum potassium 
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values were lower in the SAS group than in the ORS group. Hypokalemia was much less frequent 
in the oral rehydration solution group (RR 0.39; 95% CI [0.18, 0.85]; 48 patients) (66). The first 
version of the guideline makes recommendations for special cases or patients with therapeutic 
failure based on very low certainty evidence for IV amphotericin B deoxycholate, IM pentamidine 
isethionate, IV liposomal amphotericin B, amphotericin B deoxycholate, and oral miltefosine (15).

The overall certainty of the evidence is low and very low due to risk of bias and imprecision.

Immunochemotherapy

An RCT from the SR evaluated oral pentoxifylline combined with IV SS with IV SS for 30 
days in patients with L. braziliensis. Four months after treatment, oral pentoxifylline had a 
significant synergistic effect with IV SS of 20 mg/kg/day for 30 days in L. braziliensis (RR 1.66; 
95% CI [1.03, 2.69]; 23 patients). Mild adverse effects were most frequently observed in the 
pentoxifylline group. Healing speed was shorter in the pentoxifylline group combined with 
IV SS (MD –62.00; 95% CI [–121.92, –2.08]) (67). The certainty of the evidence is very low due 
to risk of bias and imprecision.

Special groups

We identified no evidence for women of childbearing age, pregnancy, immunocompromised, 
breastfeeding women; nor by age group.

Value judgements for the formulation of recommendations

Evidence certainty: The overall certainty of evidence is low and very low due to the risk 
of bias of the studies (selection bias, lack of blinding, detection bias), and very serious imprecision 
(small sample sizes and confidence intervals exceeding 25% of the estimator). Even though 
pentavalent antimonials with or without oral pentoxifylline have low and very low certainty, 
the panel formulated a strong recommendation because it is the only available therapeutic 
option, and the panel wanted to ensure that the patients received the recommended treatment.

Benefits and harms: Mucosal or mucocutaneous leishmaniasis is a disease that has a 
high degree of relapse, regardless of the medication used, so the GDG panel reiterates the 
importance of proper follow-up and use of the therapeutic scheme that is well tolerated by 
patients. Experts considered the combination of pentavalent antimonials with pentoxifylline 
to be a good alternative for patients. Also, it is recognized that there is very little evidence in 
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ML, but the therapeutic options are those currently used in the Region with better results. 
Considering that most cases occur among patients between the sixth and seventh decade of 
life, liposomal amphotericin B, despite efficacy sustained by small series of cases, has been 
considered the alternative with the best benefit–risk ratio.

Use of resources: Experts report that liposomal amphotericin B is expensive in the 
countries of the Region, when not acquired with subsidized prices from the agreement with 
WHO; therefore, along with the availability of other alternatives and evidence, it is currently 
not recommended for patients with mucosal leishmaniasis. Pentavalent antimonials and 
pentamidine isethionate are included in the benefit plans of most countries. Costs may be 
incurred for patients, especially in rural areas because they must make several trips outside 
their geographic area to receive the treatment that generally requires hospitalization.

Patient preference: Patients with mucosal or mucocutaneous leishmaniasis report feeling 
low self-esteem because this clinical form can cause deformities or mutilations, so they prefer 
treatments that are shorter, and it is important to consider the patient’s acceptance so that 
adherence to treatment is increased. A few studies also report that many patients go to healers 
or use traditional medicine with plants or caustic remedies as the first option of leishmaniasis 
treatment, because there is a negative perception of pentavalent antimonials treatment due 
to pain, fear of injections, and side effects (61, 68).

Applicability and impact on equity: It is reported that in most countries of the Region, 
pentavalent antimonial is the first choice of treatment in cases of mucosal or mucocutaneous 
leishmaniasis, so the recommendation can be easily accepted by health professionals, and, 
seeing that it is easily available in the Region, the recommendations do not have an impact 
on equity.
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Visceral 
leishmaniasis



Question 3 

Visceral leishmaniasis in non-immunocompromised patients

  
What is the efficacy and safety of the different pharmacological 
treatments for the management of non-immunocompromised 
patients diagnosed with visceral leishmaniasis in the Americas?

RECOMMENDATIONS

The use of liposomal amphotericin B is recommended in pediatric and adult non-
immunocompromised patients to treat visceral leishmaniasis.

Strong recommendation, low certainty evidence

The administration of pentavalent antimonials or amphotericin B deoxycholate is suggested in 
pediatric and adult non-immunocompromised patients to treat visceral leishmaniasis.

Conditional recommendation, low certainty evidence

We recommend against the use of miltefosine in pediatric and adult patients to treat visceral 
leishmaniasis.

Strong recommendation against, very low certainty evidence

Note: The treatment scheme, administration route, and indications are found in the Implementation, Adaptation, Dissemination, 
and Pharmacological Interventions section (Table 9).
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BEST PRACTICE STATEMENTS

For the treatment of visceral leishmaniasis (VL), the selection of the drug should consider the 
toxicity profile and the risk of death associated with the disease.

Given the impossibility of using liposomal amphotericin B for the situations described below, 
the therapeutic alternative is the use of other lipid formulations of amphotericin B.

	• Age over 50 and under 1 year old

	• Kidney failure

	• Liver failure

	• Heart failure

	• Corrected QT interval greater than 450 ms

	• Concomitant use of drugs that alter the QT interval

	• Hypersensitivity to pentavalent antimonials or other medication used for the treatment of 
VL

	• Therapeutic failure to pentavalent antimonials or other drugs used for the treatment of VL

	• Pregnant and breastfeeding women.

Note: If the use of liposomal or lipid amphotericin B formulations is not possible, administer 
amphotericin B deoxycholate, with strict monitoring of toxicity.

Note: When using liposomal amphotericin B, and other formulations, it is important to carry 
out strict monitoring of renal functions of non-immunocompromised VL patients. 

The clinical course of patients with visceral leishmaniasis is complex and requires supportive 
measures and experience in managing complications and toxicity caused by treatment. 
Therefore, it is suggested that the treatment be carried out in hospital, allowing the 
appropriate interventions to improve the prognosis and avoid lethality due to the disease.

Note: The treatment scheme, administration route, and indications are found in the Implementation, Adaptation, Dissemination, 
and Pharmacological Interventions section (Table 9).

Evidence

Pentavalent antimonials, amphotericin B deoxycholate, and liposomal 
amphotericin B

No SR was identified to answer the question. We identified two RCTs that evaluated 
amphotericin B compared to pentavalent antimonials in adult and pediatric patients.

An open RCT evaluated the efficacy and safety of N-methyl glucamine antimoniate  
(20 mg/kg/day for 20 days) and amphotericin B deoxycholate (1 mg/kg/day for 14 days) in 101 
pediatric patients (6 months to 12 years old) and adults newly diagnosed with VL without signs 
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of severe disease. No differences in complete cure were found between the groups (RR 1.00; 
95% CI [0.91, 1.10]); nor relapse at 180 days (RR 7.54; 95% CI [0.15, 378]). The fever resolution 
time was shorter in the pentavalent antimonial group (43.1%) compared with the amphotericin 
B group (16%), p < 0.01. Differences were observed in the size of the spleen, 3 cm vs 3.75 cm, 
p < 0.01. No differences were found in the biochemical and hematological indicators normalization 
time. Side effects were similar between groups. Patients who received pentavalent antimonials 
had a higher frequency of serious side effects that resulted in treatment discontinuation. The 
certainty of the evidence is low due to risk of bias and imprecision (69).

An RCT developed in Brazil evaluated the efficacy and safety of amphotericin B deoxycholate 
(1 mg/kg/day for 14 days), liposomal amphotericin B (LAB) (3 mg/kg/day for 7 days), and 
combination of LAB (10 mg/kg single dose) plus meglumine antimoniate (20 mg Sb+5/kg/day 
for 10 days) compared with meglumine antimoniate (20 mg/kg/day for 20 days) in 220 patients 
aged 6 months to 50 years old diagnosed with VL and without HIV coinfection. High toxicity 
was reported in the first group, which led to the end of the study for this group of patients. 
No differences were reported between the groups compared with MA: LAB (9.7%; 95% CI 
[–0.28, 19.68]), p = 0.06) and LAB+MA (6.4%; 95% CI [–3.93, 16.73] p = 0.222) regarding differences 
in cure rate. LAB monotherapy has a lower frequency of side effects. The certainty of the 
evidence is low (70).

Miltefosine

We identified an open phase II study that evaluated the efficacy and safety of oral miltefosine 
for VL in Brazil caused by L. infantum, using escalated doses in children aged 2 to 12 years old 
and 40 adolescents/adults between 13 and 60 years old, in two care settings. Complete cure 
was evaluated within six months of follow-up, finding a cure rate of 42% (14 patients) at 28 
days of treatment and 68% (28 patients) at 42 days of treatment. There were no side effects. 
The certainty of the evidence is very low due to risk of bias and imprecision (71).

Special groups

We identified no evidence for women of childbearing age, pregnancy, immunocompromised, 
breastfeeding women; nor by age group. Given the scarce evidence, no best practice statements 
were formulated.
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Value judgements for the formulation of recommendations

Evidence certainty: The overall certainty of evidence is low and very low due to the risk 
of bias of the studies (selection bias, lack of blinding, detection bias), and very serious imprecision 
(small sample sizes and confidence intervals exceeding 25% of the estimator). Even though the 
use of liposomal amphotericin B has low certainty, the panel formulated a strong recommendation 
because it is the safest therapeutic option compared with pentavalent antimonials, which 
present more adverse events in the patients, and the administration is more painful, so it is 
not the first choice for the patients.

Benefits and harms: The evidence supports the use of liposomal amphotericin B for its 
being safer, which also helps to decrease the number of treatment interruptions. It is important 
to note that, once toxicity has been overcome, patients are completely cured. In terms of 
management, it is known that the management of amphotericin B toxicity (liposomal/
deoxycholate) is easier than pentavalent antimonials (PA) toxicity, and the duration of treatment 
with amphotericin B (liposomal/deoxycholate) is shorter than PA. There is no evidence of 
efficacy for miltefosine, and a study in the Brazilian population of Piauí and Minas Gerais 
showed a natural resistance to the drug, which explains its low effectiveness compared to 
India. Its efficacy is less than PA so it should not be used for VL in the Americas. The GDG panel 
generally considers that the risks outweigh the benefits of the recommendations.

Use of resources: The GDG panel considers that liposomal amphotericin B is expensive when 
acquired nationally and still of little access in the countries of the Region, but it is the best therapeutic 
strategy for adult and pediatric patients in the Americas; therefore, acquiring that drug through 
the PAHO Strategic Fund is the option, due to the subsidized price through the agreement between 
the provider and WHO. As a second option, there are the other formulations of amphotericin B 
(lipids and deoxycholate) and the PA, which are included in regional benefit plans.

A cost-effectiveness study conducted in Brazil evaluated meglumine antimoniate (MA), 
liposomal amphotericin B (LAB) and their combination for the treatment of visceral leishmaniasis. 
LAB was more cost effective, followed by the MA plus LAB combination. When comparing LAB 
and MA, a saving of US$ 278.56 was reported for LAB for each therapeutic failure avoided,  
US$ 26.88 for each day of hospitalization, and US$ 89.88 for each VL case cured (72).

Patient preference: We found no evidence of VL patient preferences in non-
immunocompromised patients in the Americas. The GDG panel considers that patients would 
prefer the most effective therapeutic alternative with fewer side effects and shorter treatment.

Applicability and impact on equity: It is considered that recommendations can be easily 
accepted by clinical experts and decisionmakers in the Region. The recommendations may 
have an impact on equity because it is assumed that all patients can receive treatment; however, 
given that it must be provided in a specialized setting, it is likely that the interventions would 
be more limited for people in remote areas.
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Question 4 

Visceral leishmaniasis in immunocompromised patients

  
What is the efficacy and safety of the different pharmacological 
treatments for the management of immunocompromised 
patients diagnosed with visceral leishmaniasis in the Americas?

RECOMMENDATIONS

The use of liposomal amphotericin B is recommended for the treatment of 
immunocompromised patients with visceral leishmaniasis.

Strong recommendation, very low certainty evidence

We recommend against the use of pentavalent antimonials for the treatment of 
immunocompromised patients with visceral leishmaniasis.

Strong recommendation against, very low certainty evidence

The use of amphotericin B lipid complex/deoxycholate is recommended when liposomal 
amphotericin B is not available for the treatment of immunocompromised patients with 
visceral leishmaniasis.

Strong recommendation, very low certainty evidence

Note: The treatment scheme, administration route, and indications are found in the Implementation, Adaptation, Dissemination, 
and Pharmacological Interventions section (Table 10).

BEST PRACTICE STATEMENT

The clinical course of patients with visceral leishmaniasis in immunocompromised patients is 
complex and requires supportive measures and experience in managing complications and 
toxicity caused by treatment. Therefore, it is suggested that the treatment be carried out in 
hospital, allowing the appropriate interventions to improve the prognosis and avoid lethality 
due to the disease.

Note: When using liposomal amphotericin B and other formulations, it is important to carry out 
strict monitoring of renal function of immunocompromised VL patients.
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Evidence 

Liposomal amphotericin B and pentavalent antimonials 

No SR was identified that answered the question, nor were studies developed in the Region. 
We identified two clinical trials (CT) conducted in Spain. Two CTs evaluated high doses of 
liposomal amphotericin B (3 mg/kg/day) compared with standard doses of pentavalent 
antimonials in VL patients infected with HIV. No differences were reported in complete cure 
(RR 0.96; 95% [CI 0.72, 1.29]), treatment abandonment (RR 1.28; 95% CI [0.02, 69.15]), death 
(RR 0.57; 95% CI [0.10, 3.36]), side effects (RR 0.60; 95% CI [0.11, 3.39]), or relapses (RR 0.87; 
95% CI [0.51, 1.48]). The certainty of the evidence is very low due to risk of bias, indirect 
evidence, heterogeneity, and imprecision (73, 74).

We identified a retrospective cohort that evaluated the efficacy of liposomal amphotericin 
B in the treatment of visceral leishmaniasis in HIV-coinfected patients in Brazil, from January 
2010 to June 2017. Evidence reports that at the end of treatment, 83.8% of participants showed 
clinical improvement (196/239), 3.8% (9/239) showed treatment failure, and 12.4% died (29/239), 
with no difference between treatment groups (p = 0.247). Of these 29 participants, 16 died without 
completing treatment, with the majority (11 or 68.7%) in the treatment group  
<20 mg/kg, 3 in the treatment group from 20 to <30 mg/kg, and 1 in the groups from 30 to <40mg/
kg and >40mg/kg (p = 0.125). There were also no differences in recurrence (p = 0.182), therapeutic 
failure (p = 0.816), and any unfavorable outcome (p = 0.356). The following risk factors for death 
were identified: time between the diagnosis of HIV and VL, presence of concomitant opportunistic 
infections, concomitant tuberculosis, absence of splenomegaly, absence of use of secondary 
prophylaxis, absence of use of blood products (p < 0.05). The certainty of the evidence is low.

Special groups

No evidence was identified for women of childbearing age, pregnancy, immunocompromised, 
breastfeeding women; nor by age group. Given the scarce evidence, no best practice statements 
were formulated.

Value judgements for the formulation of recommendations

Evidence certainty: The overall certainty of evidence is low and very low due to the risk 
of bias of the studies (selection bias, lack of blinding, detection bias) and very serious imprecision 
(small sample sizes and confidence intervals exceeding 25% of the estimator). It is also affected 
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by indirect evidence, because the studies were conducted in Spain, but the steering group 
considered that they can be extrapolated to the Latin American context, seeing that it is the 
same species of Leishmania. Even though liposomal amphotericin B and amphotericin B lipid 
complex/deoxycholate have very low certainty, the panel formulated a strong recommendation 
because is the only therapeutic option, and the panel wanted to ensure that the patients 
received the recommended treatment. Also, the panel considered that new evidence may not 
change the recommendation.

Benefits and harms: With respect to the evidence of coinfected patients, the two trials 
identified are European, and currently there are no comparative randomized trials to elucidate 
this issue in the Americas. The panel considers that amphotericin B has less toxicity than 
pentavalent antimonials, and so these should be used in immunocompromised patients with 
VL. It is important to create a directive for immunosuppressed patients other than those with 
HIV infection, so a best practice statement was generated. When administering amphotericin 
B, it is important to review the safety profile and provide the lowest effective dose. It is 
recommended to take special care in patients with organ deficiencies, such as renal, where 
the toxicity profile of liposomal amphotericin B is increased. Given that there are few therapeutic 
options with very low certainty, the GDG decided to formulate strong recommendations because 
is neither safe nor ethical to provide no treatment.

Use of resources: The GDG considers that liposomal amphotericin B is expensive and 
difficult for the countries of the Region to access, but it is the best therapeutic strategy for 
immunocompromised adult and pediatric patients in the Americas. Gilead currently has an 
agreement with WHO on a grant for liposomal amphotericin B for the treatment of systemic 
VL and mycosis. Currently, the PAHO Strategic Fund makes it available to all countries with 
a price of US$ 16.50 per 50 mg vial, and this agreement remains in force for at least five more 
years. However, there is currently difficulty in the production of liposomals as there is only 
one supplier, which is in the process of building a new plant to produce the drug to serve the 
endemic countries. There is information that production will become regular by 2022. On the 
other hand, there is also an initiative for the development of generic liposomal amphotericin 
B from DNDi along with WHO. 

Patient preference: We found no evidence of VL patient preferences in immunocompromised 
patients in the Americas. The GDG considers that patients would prefer the most effective 
therapeutic alternative with fewer side effects and shorter treatment. 

Applicability and impact on equity: It is considered that recommendations can be easily 
accepted by clinical experts and decisionmakers in the region. Difficulties will be encountered 
in accessing liposomal amphotericin B, but it is hoped that access can be provided by 
strengthening drug production and distribution policies.
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Question 5 

Secondary prophylaxis for visceral leishmaniasis in 
immunocompromised patients

  
What is the efficacy and safety of secondary prophylaxis for the 
management of immunocompromised patients diagnosed with 
visceral leishmaniasis in the Americas?

RECOMMENDATION

The administration of liposomal amphotericin B is recommended for secondary prophylaxis 
in patients with HIV–visceral leishmaniasis coinfection after the first episode of visceral 
leishmaniasis, in all patients with a CD4 T-cell count less than 350 per mm3.

Strong recommendation, very low certainty evidence

Note: The treatment scheme, administration route, and indications are found in the Implementation, Adaptation, Dissemination, 
and Pharmacological Interventions section (Table 11).

BEST PRACTICE STATEMENTS

For patients who are transplanted or have other immune-debilitating conditions not related 
to HIV, the indication of secondary prophylaxis after treatment of the first episode of visceral 
leishmaniasis should be evaluated on a case-by-case basis, based on the intensity of 
immunosuppression, and preferably in reference services. When secondary prophylaxis is not 
indicated, frequent clinical follow-up is recommended.
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BEST PRACTICE STATEMENTS

The clinical course of patients with visceral leishmaniasis in immunocompromised patients is 
complex and requires supportive measures and experience in managing complications and 
toxicity caused by treatment. Therefore, it is suggested that the treatment be carried out in 
hospital, allowing the appropriate interventions to improve the prognosis and avoid lethality 
due to the disease.

Note: When using liposomal amphotericin B, and other formulations, it is important to carry 
out strict monitoring of renal function of immunocompromised VL patients.

Evidence

Liposomal amphotericin B and amphotericin B lipid complex 

No SR were identified. We selected one clinical trial that evaluated the efficacy of liposomal 
amphotericin B (3 mg/kg/day) compared with not performing secondary prophylaxis treatment 
in 17 Spanish patients with VL–HIV coinfection. In the trail, 50% of participants remained free 
of VL events at one year of follow-up (95% CI [15.7, 84.3]) in the amphotericin B group and 22.2% 
in the untreated group (95% CI [2.8, 60]) (p = 0.141). The amphotericin B group had more mild 
side effects (88%) which were tolerated by participants compared to the control group (33%) 
(p = 0.0032). The certainty of the evidence is very low due to risk of bias and inaccuracy (75).

We also identified one study, developed in Spain, without a control group, which evaluated 
the efficacy of liposomal amphotericin B 4 mg/kg/day for 5 consecutive days and once a week for 
5 weeks for secondary VL prophylaxis in 15 VL–HIV coinfected patients who have received at 
least one dose of amphotericin B as treatment. The probability of remaining relapse-free at 6 
months was 89.7% (95% CI [76.2, 100]), at 12 months it was 79.1% (95% CI [61, 97.2]), and 24–36 
months was 55% (95% CI [30.5, 81.3]); 20% of the patients presented a moderate deficiency of 
renal function without the need for modification of treatment. The study was conducted in Spain. 
The certainty of the evidence is very low due to high risk of bias and indirect evidence (76).

Special groups

No evidence was identified for women of childbearing age, pregnancy, immunocompromised, 
breastfeeding women; nor by age group. Given the scarce evidence, no best practice statements 
were formulated.
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Value judgements for the formulation of recommendations

Evidence certainty: The overall certainty of evidence is low and very low due to the risk 
of bias of the studies (selection bias, lack of blinding, detection bias), and very serious 
imprecision (small sample sizes and confidence intervals exceeding 25% of the estimator). It 
is also affected by indirect evidence, because the studies were conducted in Spain, but the 
steering group considered that it can be extrapolated to the Latin American context, seeing 
that it is the same species of Leishmania. Even though liposomal amphotericin B has very low 
certainty, the panel formulated a strong recommendation because it is the only therapeutic 
option, and the panel wanted to ensure that the patients received the recommended treatment. 
Also, the panel considered that new evidence may not change the recommendation.

Benefits and harms: The GDG considers that the benefit of the intervention is greater 
than the risk; therefore, a strong recommendation was formulated. There was no evidence for 
immunocompromised patients due to HIV, so the GDG updated the best practice statements 
of the previous version of the guideline.

Use of resources: The GDG considers that liposomal amphotericin B is expensive and 
difficult for the countries of the Region to access, but it is the best therapeutic strategy for 
immunocompromised adult and pediatric patients in the Americas. Gilead currently has an 
agreement with WHO on a grant for liposomal amphotericin B for prophylaxis. Currently, the 
PAHO Strategic Fund makes it available to all countries with a price of US$ 16.50 per 50 mg 
vial, and this agreement remains in force for at least five more years. However, there is currently 
difficulty in the production of liposomals as there is only one supplier, which is in the process 
of building a new plant to produce the drug to serve the endemic countries. There is information 
that production will become regular by 2022. On the other hand, there is also an initiative for 
the development of generic liposomal amphotericin B from DNDi with WHO. 

Patient preference: We found no evidence of VL patient preferences in immunocompromised 
patients in the Americas. The GDG considers that patients would prefer the most effective 
therapeutic alternative with fewer side effects and shorter treatment. 

Applicability and impact on equity: It is considered that recommendations can be easily 
accepted by clinical experts and decisionmakers in the Region. Difficulties will be encountered 
in accessing liposomal amphotericin B, but it is hoped that access can be provided by 
strengthening drug production and distribution policies.
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Implementation, 
adaptation, dissemination, 
and pharmacological 
interventions

Implementation and adaptation
The ministries of health or their equivalents may incorporate current therapeutic 

recommendations for leishmaniasis in the Americas, considering the local context, treatment 
accessibility, operational capacity of health services, and the risks and benefits of interventions, 
according to the clinical status of the patient. On the other hand, PAHO will work with the 
national staff of the Evidence-Informed Policy Network, which promotes national mechanisms 
to facilitate the use of evidence obtained through research to support the decision-making 
process, facilitating the incorporation of medicines and implementation of recommendations.

Adherence by patients is decisive for the success of treatment; therefore, it is important 
that health professionals reinforce that the treatment is followed as recommended and that 
health policies are strengthened to provide access to medicines at no cost, as well as to facilitate 
the mobilization of the patients to receive the prescribed treatment scheme, offer oral treatment 
for the pediatric population and patients living in remote areas, as well as have available 
therapeutic alternatives for patients in special situations. 

PAHO, through the Strategic Fund, works together with countries to provide technical 
advice and support in the provision of the medicines needed for the management of leishmaniasis 
in the Americas. Except for paromomycin, the other recommended antileishmanial medicines 
are incorporated in the Strategic Fund. Furthermore, the drug acquisition process by the countries 
was reviewed in 2020, and currently there are annual planning mechanisms for regional demands 
to guarantee the supply of products and meet national needs in quantity and time, which also 
results in the reduction of cost and availability to the Region. Despite being an excellent support 
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mechanism for the countries, the implementation of therapeutic recommendations for 
leishmaniasis will be incorporated gradually and differently between countries, especially 
when there still are products with high prices, such as oral medicines. 

It is important to promote training in the management of leishmaniasis for health 
professionals who provide care in endemic areas, and in medical and nursing schools so that 
professionals have the appropriate knowledge.

Health services can demystify perceptions about leishmaniasis and promote seeking medical 
attention as a first option when an individual finds lesions on the body, and thus conduct the 
laboratory diagnosis and, if confirmed, start treatment early. In addition, it is important to 
monitor and evaluate treatment (cure/therapeutic failure), as many patients receive treatment 
but do not have a follow-up visit to assess the clinical outcome.

In several countries, joint work is being done with community leaders and health services 
to provide information on what to do with possible emerging cases, what strategies for therapeutic 
interventions exist, and how they can access them. There is also joint work with scientific 
societies and support organizations to disseminate and train health personnel who care for 
patients, seeking to provide adequate management, as well as strengthen national programs.

It is important to encourage identification and research in post-kala-azar and  
para-kala-azar dermal leishmaniasis in the Region to generate evidence on the efficacy and 
safety of pharmacological interventions for its treatment.

Experts report that it is important to mention in the recommendations that drugs such as 
pentamidine isethionate and pentavalent antimonials, should not be used in remote areas and 
primary care centers, but in second-level or specialized services that may have trained personnel 
to provide specialized care to ensure the safety of patients. Also, it is essential to have the 
knowledge on the most effective treatment schemes and types of Leishmania in order to maximize 
the effectiveness of the treatment. To this end, tables were constructed that present the effective 
and safe therapeutic doses and guidelines for their use by level of care, type of Leishmania, and 
other special considerations. These tables were constructed from the evidence and experience 
of the panel.

Dissemination
The Guideline for the Treatment of Leishmaniasis in the Americas in its updated version 

will be published in English, Spanish, and Portuguese, as these are the official languages of 
the countries in which this disease is endemic in the Region. Its dissemination and availability 
will be made only in the electronic version, complying with the current internal policies of the 
Organization to eliminate printed publications, moving toward digital information products.
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As a strategy to disseminate this guideline, PAHO will be widely disseminating it on social 
networks, to regional partners, including the offices of the PAHO Representation in each country, 
the ministries of health of the Member States, the collaborating centers and reference services 
for leishmaniasis, universities and research centers, and nongovernmental organizations, 
among others.

Through the Regional Leishmaniasis Program, these guidelines will be presented to the 
countries at regional leishmaniasis meetings, technical and scientific seminars, national and 
regional congresses on parasitology, tropical medicine, and infectious diseases, as well as the 
World Congress on Leishmaniasis.

Other strategies for disseminating the therapeutic recommendations are through training 
of health professionals using face-to-face or distance modalities. With the support of the Latin 
American and Caribbean Center on Health Sciences Information (BIREME, PAHO/WHO Specialized 
Center), and the PAHO/WHO Virtual Campus for Public Health, the online virtual courses on 
Leishmaniasis in the Americas: Diagnosis and Treatment will be reviewed, revised to include 
the updated recommendations, and made available on the Virtual Campus for Public Health. 
In addition, technical documents prepared by PAHO/WHO that include the treatment 
recommendations will be updated, such as the Manual of Procedures for Surveillance and 
Control of Leishmaniasis in the Americas and the Interactive Atlas of Leishmaniasis in the 
Americas: Clinical Aspects and Differential Diagnosis.

Implementation of pharmacological interventions
It is important to know the recommendation, dosage, administration route, and level of 

care in order to provide effective treatment to the leishmaniasis patients in the Americas. The 
following tables present this information as a tool for health care professionals, patients, and 
policymakers in different settings. The tables were based on the experience of the guideline 
development group and the evidence available.
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TABLE  2

Local treatments for the management of adult patients with cutaneous leishmaniasis

The criteria for indication of local treatment are: 1 to 3 lesions up to 900 mm2 (largest 
diameter 3 cm). Lesions located in any location, except head and periarticular regions, 
absence of immunosuppression, and possibility of follow-up.

Intervention Form of 

administration

Scheme Species Certainty of 

evidence 

References

Intralesional 
antimonials

Subcutaneous 
injection

 

3–5 infiltrations of 1–5 ml per 
lesion (depending on the size of 
the lesion; the amount used is 
what is needed to cover each 
lesion). Interval of 3–7 days 
between sessions.

Classically, the infiltration 
technique described requires the 
volume necessary to achieve the 
saturation of the lesion, which is 
understood as complete swelling of 
the lesion. It is suggested not to 
exceed the total volume of 15 ml 
infiltrated/day considering all 
lesions.

L. braziliensis

L. amazonensis

Low

(21, 77)

Thermotherapy Application of 
local heat with 
electromagnetic 
device generating 
high frequency 
waves

After local anesthesia, the 
electrode is applied at 50 °C for 
periods of 30 seconds, in the center 
and at the edge of the lesion. One 
session with the number of 
applications needed to cover the 
entire lesion. 

L. braziliensis 

L. mexicana

L. panamensis

Very low

(41, 47, 48)

Paromomycin Topical cream 15% Application to the affected area 
once a day for 20 days

L. panamensis 

L. braziliensis

L. mexicana

Very low

(49–51)
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TABLE  3

Systemic treatments for the management of adult patients with cutaneous 

leishmaniasis

Intervention Form of 

administration

Scheme Species Certainty of 

evidence 

References

Miltefosine Oral 2.5 mg/kg/day, with a maximum 
dose of 150 mg/day, for 28 days. It 
is suggested to divide the doses, to 
be taken after meals to reduce 
gastrointestinal side effects.

L. panamensis 

L. guyanensis 

L. mexicana

L. braziliensis

Low

(36–41)

Pentamidine 
isethionate

Intramuscular The studies report the following 
doses:

4–7 mg/kg/day in 3 doses applied 
every 72 hours

L. guyanensis Low

(42, 43, 45, 
46, 81)

Pentavalent 
antimonials 
(for 20 days)

Intravenous or 
intramuscular

20 mg Sb+5/kg/day of pentavalent 
antimony in single daily dose for  
20 days. 

	• Maximum dose of 1,215 mg Sb+5/
kg/day or 3 ampoules of AP to 
reduce adverse effects (expert 
opinion).

	• Indication of doses (5, 10, 15 mg 
Sb+5/kg/day) must be according 
to the risk–benefit and/or local 
evidence. 

	• The dose indication of 5 mg 
Sb+5 is only for Rio de Janeiro, 
Brazil. 

	• In areas with circulation of  
L. braziliensis consider the local 
evidence, due to the different 
therapeutic responses observed 
for that species according to 
geographical location.

L. braziliensis 

L. panamensis 

L. amazonensis 

L. peruviana

L. mexicana

	• PA can be used 
in all types of 
Leishmania 
considering 
the risk–
benefit in each 
case 

Moderate 
and low

(19, 36–40, 
82, 83)

Expert 
opinion
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Pentavalent 
antimonials 
(for 10 days)

Intravenous or 
intramuscular

20 mg Sb+5/kg/day pentavalent 
antimony in single daily dose for  
10 days. 

	• Maximum dose of 1,215 mg 
Sb+5/kg/day or 3 ampoules of PA 
to reduce side effects (expert 
opinion).

	• In areas with circulation of  
L. braziliensis, consider the 
local evidence due to the 
different therapeutic responses 
observed for that species 
according to geographical 
location. 

L. braziliensis 

L. panamensis

Very low

(24, 25)
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TABLE  4

Treatment of special cases in adults with cutaneous leishmaniasis

Case Intervention Form of 

administration

Scheme Certainty of 

evidence 

References

Pregnancy **Thermotherapy Application of 
local heat with 
electromagnetic 
device 
generating high 
frequency 
waves

After local anesthesia, the 
electrode is applied at 50 °C for 
periods of 30 seconds, in the 
center and at the edge of the 
lesion. One session with the 
number of applications needed to 
cover the entire lesion.

Very low

(41, 47, 78)

Expert 
opinion

Liposomal 
amphotericin B

Intravenous 2–3 mg/kg/day up to 20–40 mg/kg 
total cumulative dose, divided 
into the following days, 
interspersed and up to 2 times a 
week

*Intervals greater than 24 hours 
between doses may be necessary 
in case of creatinine elevation.

Series of 
cases

(84, 85)

Expert 
opinion
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Breastfeeding 
women*

**Thermotherapy Application of 
local heat with 
electromagnetic 
device 
generating high 
frequency 
waves

After local anesthesia, the 
electrode is applied at 50 °C for 
periods of 30 seconds, in the 
center and at the edge of the 
lesion. One session with the 
number of applications needed to 
cover the entire lesion.

Very low

(41, 47, 78)

Expert 
opinion

**Intralesional 
antimonials

Subcutaneous  
injection

3–5 infiltrations of 1–5 ml per 
lesion (depending on the size of 
the lesion. The amount used is 
what is needed to cover each 
lesion). Interval between sessions 
of 3–7 days.

Classically, the infiltration 
technique described requires the 
volume necessary to achieve the 
saturation of the lesion, which is 
understood as complete swelling 
of the lesion. It is suggested not 
to exceed the total volume of 15 
ml infiltrated/day considering all 
lesions.

Low

(21, 77)

Expert 
opinion

Liposomal 
amphotericin B

Intravenous 2–3 mg/kg/day up to 20–40 mg/kg 
total cumulative dose, divided into 
the following days, interspersed 
and up to 2 times a week

*Intervals greater than 24 hours 
between doses may be necessary 
in case of creatinine elevation.

Case series

(84, 85)

Expert 
opinion
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Patients with 
electrocardiogram 
alterations

**Thermotherapy Application of 
local heat with 
electromagnetic 
device 
generating high 
frequency 
waves

After local anesthesia, the 
electrode is applied at 50 °C for 
periods of 30 seconds, in the 
center and at the edge of the 
lesion. One session with the 
number of applications needed to 
cover the entire lesion.

Very low

(41, 47, 78)

Expert 
opinion

Miltefosine Oral 2.5 mg/kg/day, with a maximum 
dose of 150 mg/day, for 28 days. It 
is suggested to divide the doses, 
to be taken after meals to reduce 
gastrointestinal side effects.

Low

(36–41)

Expert 
opinion

Liposomal 
amphotericin B

Intravenous 2–3 mg/kg/day up to 20–40 mg/kg 
of total cumulative dose, divided 
into the following days, 
interspersed and up to 2 times a 
week.

*Intervals greater than 24 hours 
between doses may be necessary 
in case of creatinine elevation.

Series of 
cases

(84, 85)

Expert 
opinion
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Patients with 
kidney, liver, and/or 
heart disease

Local treatments 
for skin lesions

Intralesional 
antimonial** 

*Caution and 
frequent monitoring 
are suggested for 
the use of 
intralesional 
treatment with 
pentavalent 
antimonial in 
patients with heart 
disease

Thermotherapy**

 
Systemic 
treatment: 
Liposomal 
amphotericin B 
(LAB)

 

Subcutaneous 
injection of 
pentavalent 
antimonials

 
 
 
 
 
 
 

Application of 
local heat with 
electromagnetic 
device 
generating high 
frequency 
waves

 
Intravenous

 

3–5 infiltrations of 1–5 ml per 
lesion (depending on the size of 
the lesion; the amount used is 
what is needed to cover each 
lesion). Interval between sessions 
of 3–7 days.

Classically, the infiltration 
technique described requires the 
volume necessary to achieve the 
saturation of the lesion, which is 
understood as complete swelling 
of the lesion. It is suggested not 
to exceed the total volume of 15 
ml infiltrated/day considering all 
lesions.

After local anesthesia, the 
electrode is applied at 50 °C for 
periods of 30 seconds, in the 
center and at the edge of the 
lesion. One session with the 
number of applications needed to 
cover the entire lesion. 

2–3 mg/kg/day up to 20–40 mg/kg 
total cumulative dose.

*Intervals greater than 24 hours 
between doses may be necessary 
in case of creatinine elevation.

 

Low

(21, 77)

Expert 
opinion

Very low

(41, 47, 78)

Expert 
opinion

HIV patients and 
other causes of 
immunosuppression

Amphotericin B 
deoxycholate

Intravenous 0.5–0.7 mg/kg/day up to 1 and 1.5 g 
0.7–1.0 mg/kg/day up to 25–30 
doses (until it reaches the cure 
criteria) 

*Maximum dose of 50 mg/day. 

Intervals greater than 24 hours 
between doses may be necessary 
in case of creatinine elevation.

Very low

Expert 
opinion

— 64 —
Guideline for the Treatment of Leishmaniasis in the Americas



Disseminated 
cutaneous 
leishmaniasis

Liposomal 
amphotericin B

Intravenous 30–35 mg/kg total dose with time 
varying from 7 to 14 days

*Intervals greater than 24 hours 
between doses may be necessary 
in case of creatinine elevation.

Very low

(86)

Expert 
opinion

Miltefosine Oral 2.5 mg/kg/day, with a maximum 
dose of 150 mg/day, for 28 days. It 
is suggested to divide the doses, 
to be taken after meals to reduce 
gastrointestinal side effects.

Low

(35–38,  
40, 41)

Expert 
opinion

Amphotericin B 
deoxycholate

Intravenous 0.7–1.0 mg/kg day, for 30 days

*Maximum dose of 50 mg/day. 

Intervals greater than 24 hours 
between doses may be necessary 
in case of creatinine elevation.

Expert 
opinion

Pentavalent 
antimonials (PA)

Intravenous or 
intramuscular

20 mg Sb+5/kg/day of pentavalent 
antimony in single daily dose for 
30 days. 

**Maximum dose of 1,215 mg 
Sb+5/day or 3 ampoules of PA to 
reduce side effects (expert 
opinion).

Moderate 
and low

(22, 23, 27, 
35, 41, 86)

Expert 
opinion
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Patients with 
diffuse cutaneous 
leishmaniasis

Pentavalent 
antimonials (PA)

Intravenous or 
intramuscular

20 mg Sb+5/kg/day of pentavalent 
antimony in single daily dose for 
20 days. 

*Maximum dose of 1,215 mg Sb+5/
day or 3 ampoules of PA to reduce 
side effects (expert opinion).

Expert 
opinion

Pentamidine 
isethionate

Intravenous 2 mg/kg/day in 3–4 doses on 
alternate days.

Expert 
opinion

Miltefosine Oral 2.5 mg/kg/day, with a maximum 
dose of 150 mg/day, for 28 days. It 
is suggested to divide the doses, 
to be taken after meals to reduce 
gastrointestinal side effects.

Expert 
opinion

Patients with 
atypical cutaneous 
leishmaniasis 
caused by  
L. infantum

**Local pentavalent 
antimonials 

Systemic 
pentavalent 
antimonials (PA)

Intralesional: 
subcutaneous 
injection

Intravenous or 
intramuscular

3–5 infiltrations of 1–5 ml per 
lesion (depending on the size of 
the lesion; the amount used is 
what is needed to cover each 
lesion). Interval between sessions 
of 3–7 days.

Classically, the infiltration 
technique described requires the 
volume necessary to achieve the 
saturation of the lesion, which is 
understood as complete swelling 
of the lesion. It is suggested not 
to exceed the total volume of 15 
ml infiltrated/day considering all 
lesions.

20 mg Sb+5/kg/day of pentavalent 
antimony in a single daily dose 
for 20 days.

*Maximum dose of 1,215 mg Sb+5/
day or 3 ampoules of PA to reduce 
side effects (expert opinion).

Very low

(87)

Very low

(87)

*Based on developer group experience and indirect evidence 
**The criteria for indication of local treatment are: 1 to 3 lesions up to 900 mm2 (largest diameter 3 cm). Lesions located in any 
location, except head and periarticular regions, absence of immunosuppression, and possibility of follow-up.
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TABLE  5

Treatments for the management of pediatric patients with cutaneous leishmaniasis

Intervention Form of 

administration

Scheme Species Certainty of 

evidence 

References

Miltefosine Oral 1.5–2.5 mg/kg/day for 28 days. It is 
suggested to divide the doses, to be 
taken after meals to reduce 
gastrointestinal side effects.

L. panamensis 

L. guyanensis

L. braziliensis.

Low

(37-39, 56)

Paromomycin Topical cream 
15%

Application to the affected area for 
20 days

L. panamensis 

L braziliensis 

L. mexicana

Very low

(50, 51)

Pentavalent 
antimonials 
for 20 days)

Intravenous or 
intramuscular

20 mg Sb+5/kg/day of pentavalent 
antimony in a single daily dose for 
20 days.

	• The indication of doses (5, 10, 
15 mg Sb+5/kg/day) should be 
according to the risk–benefit 
and/or local evidence. 

	• The indication of the dose of 5 
mg Sb+5 /kg is only for Rio de 
Janeiro, Brazil. 

	• In areas with circulation of  
L. braziliensis consider local 
evidence, due to the different 
therapeutic responses observed 
for that species according to 
geographical location.

L. braziliensis 

L. panamensis 

L. amazonensis 

L. peruviana

L. mexicana

Moderate 
and low

(37–39)

Expert 
opinion

(83)

Pentavalent 
antimonials 
(for 10 days)

Intravenous or 
intramuscular

20 mg Sb+5/kg/day pentavalent 
antimony in single daily dose for  
10 days.

	• In areas with circulation of  
L. braziliensis consider the local 
evidence, due to the different 
therapeutic responses observed 
for that species according to 
geographical location.

L. braziliensis 

L. panamensis

Very low

(24, 25)

— 67 —
Implementation, adaptation, dissemination, and pharmacological interventions



TABLE  6

Treatments for the management of patients with mucosal or mucocutaneous 

leishmaniasis

Intervention Form of 

administration

Scheme Species Certainty of 

evidence 

References

Pentavalent 
antimonials

Intravenous or 
intramuscular

20 mg Sb+5/kg/day of pentavalent 
antimony in a single daily dose for 
30 continuous days.

Any species of 
Leishmania

Very low

(10, 33, 64, 
65, 67, 79)

Pentavalent 
antimonial 
(Sb+5) + oral 
pentoxifylline

Sb+5 intramuscular 
or intravenous. 
Preferably use the 
intravenous route 
and if not 
possible, use the 
intramuscular 
route. 

Oral 
pentoxifylline

20 mg Sb+5/kg/day for 30 days + 400 mg 
pentoxifylline every 8 hours for 30 
days. 

Any species of 
Leishmania

Low

(67)
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TABLE  7

Treatment of special cases* in adults with mucosal or mucocutaneous leishmaniasis

Case Intervention Form of 

administration

Scheme Certainty of evidence 

References**

Pregnancy Liposomal 
amphotericin B

Intravenous 2–3 mg/kg/day up to 20–40 mg/kg 
total cumulative dose.

*Intervals greater than 24 
hours between doses may be 
necessary in case of creatinine 
elevation.

Expert opinion

Breastfeeding 
women

Liposomal 
amphotericin B

Intravenous 2–3 mg/kg/day up to 20–40 mg/kg 
total dose.

*Intervals greater than 24 
hours between doses may be 
necessary in case of creatinine 
elevation.

(88, 89)

(Evidence available 
for general 
population)

Expert opinion
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Patients with 
electrocardiogram 
alterations

Miltefosine Oral 2.5 mg/kg/day, with a 
maximum dose of 150 mg/day, 
for 28 days. It is suggested to 
divide the doses, to be taken 
after meals to reduce 
gastrointestinal side effects.

Low

(64, 65)

Expert opinion

Liposomal 
amphotericin B

Intravenous 2–3 mg/kg/day up to 20–40 mg/kg 
total dose.

Intervals greater than 24 hours 
between doses may be 
necessary in case of creatinine 
elevation.

Expert opinion

Patients with 
kidney, liver, and/
or heart disease

Liposomal 
amphotericin B

Intravenous 2–3 mg/kg/day up to 20–40 mg/kg 
total dose.

Intervals greater than 24 hours 
between doses may be 
necessary in case of creatinine 
elevation.

Expert opinion

HIV patients and 
other causes of 
immunosuppression

Liposomal 
amphotericin B

Intravenous 2–3 mg/kg/day up to 20–40 mg/kg 
total dose.

Intervals greater than 24 hours 
between doses may be 
necessary in case of creatinine 
elevation.

Expert opinion

Amphotericin 
B deoxycholate

Intravenous 0.7–1.0 mg/kg/day up to 25–30 
doses.

Maximum dose of 50 mg/day. 

Intervals greater than 24 hours 
between doses may be 
necessary in case of creatinine 
elevation.

Expert opinion

*Studies with special populations are not available. In this case, the evidence for the general population is applied with attention to 
the risk of drug interaction and the worsening toxicity of available drugs, in particular pentavalent antimony.

**Based on experience of the developer group and evidence available to the general population
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TABLE  8

Therapeutic options for cutaneous and mucosal leishmaniasis in the Americas, 

presented according to clinical presentation and level of complexity of the care unit 

suggested for the management of cases

Treatment

Description Therapeutic interventions Level of complexity

Localized cutaneous 
leishmaniasis 

	• 1 to 3 lesions up to 
900 mm2 (the largest 
diameter 3 cm). 
Lesions located in 
any location, except 
head and 
periarticular 
regions, absence of 
immunosuppression, 
and possibility of 
follow-up

Local treatment (choices by certainty of 
evidence)

	• Intralesional pentavalent 
antimonials

	• Thermotherapy

	• Paromomycin

First or second level of care

Systemic treatment 

	• Miltefosine

	• Pentavalent antimonials

	• Pentamidine isethionate 

First or second level of care.

It is suggested to administer 
pentamidine isethionate only at 
the second level of care due to 
possible acute events of 
hypoglycemia or hypotension.

Special cases. Treatment is indicated 
according to the patient’s condition and/
or clinical status. 

	• The treatments already mentioned 
above, augmented by: 

	• Amphotericin B deoxycholate  
(expert opinion)

	• Liposomal amphotericin B 
(expert opinion)

From the second level or reference 
center
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Localized cutaneous 
leishmaniasis

	• Lesion(s) of more 
than 900 mm2 in any 
location, or

	• Lesion(s) of any size, 
head or periarticular 
region, or 

	• Multiple lesions

	• Unique lesions 
previously treated 
locally that did not 
respond or relapse

Systemic treatment 

	• Miltefosine

	• Pentavalent antimonials

	• Pentamidine isethionate

First or second level of care.

It is suggested to administer 
pentamidine isethionate only at 
the second level of care due to 
possible acute events of 
hypoglycemia or hypotension.

Special cases: Treatment is indicated 
according to the patient’s condition and/
or clinical status. 

	• The treatments already mentioned 
above, augmented by: 

	• Amphotericin B (expert opinion)

	• Liposomal amphotericin B  
(expert opinion)

From the second level or reference 
center

Disseminated cutaneous 
leishmaniasis

Systemic treatment (expert opinion)

	• Liposomal amphotericin B

	• Miltefosine

	• Pentavalent antimonials

From the second level or reference 
center

Diffuse cutaneous 
leishmaniasis

Systemic treatment (expert opinion)

	• Pentavalent antimonials

	• Pentamidine isethionate

	• Miltefosine

Reference center

Mucosal leishmaniasis Systemic treatment (choices by 
certainty of evidence)

	• Pentavalent antimonials + 
pentoxifylline

	• Pentavalent antimonials 
(expert opinion)

	• Liposomal amphotericin B

	• Miltefosine

	• Amphotericin B deoxycholate

Reference center
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TABLE  9

Treatments for the management of non-immunocompromised patients with visceral 

leishmaniasis

Intervention Form of 

administration

Scheme Certainty 

of 

evidence

Level of  

complexity

References

Liposomal 
amphotericin B

Intravenous 3 mg/kg/day for 7 days up 
to 20 mg/kg total dose.

*Intervals greater than 24 
hours between doses may 
be necessary in case of 
creatinine elevation.

Low Third level of 
care or reference 
center

(69)

Amphotericin B 
deoxycholate

Intravenous Children: 1 mg/kg/day for  
14 days up to a total dose of  
800 mg

Adults: 1 mg/kg/day for

14–21 days. Total daily dose 
of 50 mg.

*Maximum dose of 50 mg/day. 

Intervals greater than 24 
hours between doses may be 
necessary in case of 
creatinine elevation.

Low Third level of 
care or reference 
center

(70)

For 
children 
only

Expert 
opinion

Pentavalent 
antimonials

Intravenous 20 mg Sb+5/kg/day for 20 
days

Low Third level of 
care or reference 
center

(69, 70)

*Based on experience of the developer group and evidence available to the general population.
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TABLE 10

Treatments for the management of immunocompromised patients with visceral 

leishmaniasis

Intervention Form of 

administration

Scheme Level of 

care

References

Liposomal 
amphotericin B

Intravenous 3 mg/kg/day up to 20–40 mg/kg total dose.

*Intervals greater than 24 hours between 
doses may be necessary in case of creatinine 
elevation.

Reference 
center

Very low

(76)

Amphotericin B 
lipid complex

Intravenous Total dose of 30 mg/kg, 3 mg/kg/day for 10 
days.

*Intervals greater than 24 hours between 
doses may be necessary in case of creatinine 
elevation.

Reference 
center

(75)

Expert 
opinion

Amphotericin B 
deoxycholate

Intravenous 0.7 mg/kg/day for 28 days

*Maximum dose of 50 mg/day. 

Intervals greater than 24 hours between 
doses may be necessary in case of creatinine 
elevation.

Reference 
center

(73, 74)

Expert 
opinion

*Based on experience of the developer group and evidence available to the general population.

TABLE 11

Treatments for secondary prophylaxis for the management of immunocompromised 

patients with visceral leishmaniasis

Intervention Form of 

administration

Scheme Certainty 

of 

evidence

Level of care References

Liposomal 
amphotericin B

Intravenous 3 mg/kg/dose every 2–3 
weeks

Very low Reference center (75, 76)
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Research agenda to 
support future updates 

Discussions between the members of the Guideline Development Group highlighted the limited 
evidence available in some knowledge areas relevant to this Guideline. These areas require further 
research to inform future updates to the Guideline:

Efficacy and safety

1.	 High quality randomized controlled trials to document the efficacy and safety of the different 

drugs and doses for all species of cutaneous leishmaniasis in the Americas. 

2.	 Specification of optimal observation time for accurate reporting of adverse events and toxicity.

3.	 Randomized controlled trials to document the efficacy and safety of the different drugs and 

doses for mucosal and disseminated cutaneous leishmaniasis.

4.	 Randomized controlled trials to verify the efficacy and safety of treatments for HIV–visceral 

leishmaniasis coinfections and other immunosuppression.

5.	 To document the diagnosis and treatment of post-kala-azar and para-kala-azar dermal 

leishmaniasis in the Americas. 
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Annex 3
Search strategy

Note: When developing guidelines, searches are performed with high sensitivity, so no 

relevant studies are lost, and by clinical aspect. Therefore, search terms for specific outcomes 

or medications are not included, nor are search strategies performed for each specific 

question. The strategies are developed globally, without restrictive terms, and during the 

selection of studies the evidence found is assigned to each question of the guideline. First, 

searches for systematic reviews (SR) are conducted; if no updated SR is found, randomized 

controlled trials (RCT) are searched given the type of question (efficacy of interventions). We 

used the following filters: leishmaniasis, treatment, RCT and SR validated by Cochrane 

(https://training.cochrane.org/handbook), and Medline (https://hiru.mcmaster.ca/hiru/

HIRU_Hedges_MEDLINE_Strategies.aspx).

MEDLINE via Ovid

1.	 exp Leishmaniasis, Mucocutaneous/ or mucosal

2.	 espundia.mp.

3.	 exp Leishmaniasis, Cutaneous/

4.	 leish$.mp.

5.	 (mucocutan$ or mucos$ or american or new world or nose$ or nariz or naso$ or 
pharyn$ or faring$ or laring$ or laryn$ or paladar$ or palat$ or cartila$ or ear$ 
or oreja$ or orelha$ or tegument$).mp.
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6.	 exp Leishmaniasis, visceral/

7.	 exp Leishmania 

8.	 exp Leishmania infantum/

9.	 Kala azar OR kala-azar ti, ab

10.	 Visceral leishmania* ti, ab  

11.	 (solitary or limited or localized or diffuse or cutaneous).mp.  

12.	 leishmania$.mp.

13.	 (leishmani$ or kala-azar or kalaazar).mp.

14.	 (clinical[Title/Abstract] AND trial[Title/Abstract]) OR clinical trials as topic[MeSH 
Terms] OR clinical trial[Publication Type] OR random*[Title/Abstract] OR random 
allocation[MeSH Terms] OR therapeutic use[MeSH Subheading]

15.	 search*[Title/Abstract] OR meta-analysis[Publication Type] OR 
metaanalysis[Publication Type] OR meta analysis[Title/Abstract] OR meta 
analysis[MeSH Terms] OR meta-analysis[pt] OR meta-analysis[pt] OR meta 
analy*[tw] OR or systematic review*[tiab] OR technology assessment*[tiab] OR 
“Technology Assessment, Biomedical”[mh] OR HTA[tiab] OR HTAs[tiab] OR 
comparative efficacy[tiab] OR comparative effectiveness[tiab] OR outcomes 
research[tiab] OR indirect comparison*[tiab] OR ((indirect treatment[tiab] OR 
mixed-treatment[tiab]) AND comparison*[tiab]) OR Embase*[tiab] OR Cinahl*[tiab] 
OR systematic overview*[tiab] review[Publication Type] OR systematic[sb]

16.	 cost effective[Title/Abstract] OR sensitivity analys*[Title/Abstract]

17.	 “Case-Control Studies”[Mesh:noexp] OR “retrospective studies”[mesh:noexp] OR 
“Control Groups”[Mesh:noexp] OR (case[TIAB] AND control[TIAB]) OR (cases[TIAB] 
AND controls[TIAB]) OR (cases[TIAB] AND controlled[TIAB]) OR (case[TIAB] AND 
comparison*[TIAB]) OR (cases[TIAB] AND comparison*[TIAB]) OR “control 
group”[TIAB] OR “control groups”[TIAB]) 

18.	 cohort studies[mesh:noexp] OR longitudinal studies[mesh:noexp] OR follow-up 
studies[mesh:noexp] OR prospective studies[mesh:noexp] OR retrospective 
studies[mesh:noexp] OR cohort[TIAB] OR longitudinal[TIAB] OR prospective[TIAB] 
OR retrospective[TIAB]
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19.	 (“antimony”[MeSH Terms] OR “antimony sodium gluconate/adverse”[MeSH 
Terms]) OR “antiprotozoal agents”[MeSH Terms] OR “meglumine [MeSH Terms] 
OR “paromomycin “[MeSH Terms] OR “pentamidine”[MeSH Terms] OR 
“organometallic compounds “[MeSH Terms] OR “[MeSH Terms] OR “trypanocidal 
agents”[MeSH] Terms OR therapeutic use[MeSH Subheading] OR (pentamidine OR 
ambisome OR amphotericin OR paromomycin OR miltefosine OR pentavalent OR 
sodium OR aminosidine sulphate OR Aminoglycosides) OR thermotherapy OR 
cryotherapy OR intralesional Granulocyte-Macrophage Colony-Stimulating Factor 
OR Mefloquine OR Immunotherapy)

20.	 Human NOT animal

Embase via Ovid

1.	 exp skin leishmaniasis/

2.	 leish$.mp.

3.	 (mucocutan$ or mucos$ or american or new world or nose$ or nariz or naso$ or 
pharyn$ or faring$ or laring$ or laryn$ or paladar$ or palat$ or cartila$ or ear$ 
or oreja$ or orelha$ or tegument$).mp.

4.	 espundia.mp.

5.	 systematic review.sh

6.	 crossover procedure.sh.

7.	 double-blind procedure.sh.

8.	 single-blind procedure.sh.

9.	 (crossover$ or cross over$).tw.

10.	 placebo$.tw.

11.	 (doubl$ adj blind$).tw.

12.	 trial.ti.

13.	 randomized controlled trial.sh.

14.	 random$.tw. 
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15.	 exp animal/ or exp invertebrate/ or animal experiment/ or animal model/ or 
animal tissue/ or animal cell/ or nonhuman/

16.	 human/ or normal human/

CINAHL via EBSCO
S1 TI espundia OR AB espundia

S2 TI mucocutaneous leishmaniasis or AB mucocutaneous leishmaniasis

S3 TI leish* OR AB leish*

S4 TI ( (mucocutan* or mucos* or american or new world or nose* or nose or naso* 
or pharyn* or faring* or laring* or laryn* or paladar* or palat* or cartila* or ear* or oreja* 
or orelha* or tegument*) ) OR AB ( (mucocutan* or mucos* or american or new world or 
nose* or nariz or naso* or pharyn* or faring* or laring* or laryn* or paladar* or palat* 
or cartila* or ear* or ear* or orelha* or tegument*) )

S5 (TI ( (mucocutan* or mucos* or american or new world or nose* or nose or naso* 
or pharyn* or faring* or laring* or laryn* or paladar* or palat* or cartila* or ear* or ear* 
or orelha* or tegument*) ) OR AB ( (mucocutan* or mucos* or american or new world or 
nose* or nariz or naso* or pharyn* or faring* or laring* or laryn* or paladar* or palat* 
or cartila* or ear* or ear* or orelha* or tegument*) )) AND (S3 AND S4) S6 ((TI ( (mucocutan* 
or mucos* or american or new world or nose* or nose or naso* or pharyn* or faring* or 
laring* or laryn* or paladar* or palat* or cartila* or ear* or ear* or orelha* or tegument*) 
) OR AB ( (mucocutan* or mucos* or american or new world or nose* or nose or naso* or 
pharyn* or faring* or laring* or laryn* or paladar* or palat* or cartila* or ear* or oreja* 
or orelha* or tegument*) )) AND (S3 AND S4)) AND (S1 OR S2 OR S5)

S7 (MH “Clinical Trials+”) S8 PT clinical trial

S9 TX (clinic* n1 trial*)

S10 (MH “Random Assignment”) S11 TX random* allocat*

S12 TX placebo*

S13 (MH “Placebos”)

S14 (MH “Quantitative Studies”) S15 TX allocat* random*

S16 “randomi#ed control* trial*”

S17 TX ( (singl* n1 blind*) or (singl* n1 mask*) ) or TX ( doubl* n1 blind*) or (doubl* 
n1 mask*) ) or TX ( (tripl* n1 blind*) or (tripl* n1 mask*) )

or TX ( (trebl* n1 blind*) or (trebl* n1 mask*) )
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Lilacs 
(cutaneous and leishmaniasis) or (cutanea and leishmaniasis) or (new world and 

leish	 man$) or ((solitar$ or locali$ or limited) and leishman$) OR (“kala-azar” or 
“kalaazar”9

It is complemented by the RS and ECA filter of LILACS

MEDLINE (Ovid) Adverse effects search strategy

1.	 exp product surveillance, postmarketing/ or exp adverse drug reaction reporting 
systems/ or exp clinical trials, phase iv/

2.	 adverse events.mp.

3.	 adverse eEects.mp.

4.	 exp hypersensitivity/ or exp drug hypersensitivity/ or exp drug eruptions/ or exp 
hypersensitivity, delayed/ or exp hypersensitivity, immediate/

5.	 exp hypersensitivity, immediate/ or exp anaphylaxis/ or exp conjunctivitis, 
allergic/ or exp dermatitis, atopic/ or exp food hypersensitivity/ or exp respiratory 
hypersensitivity/ or exp urticaria/

6.	 side eEect$.mp.

7.	 exp Poisoning/

8.	 exp Substance-Related Disorders/ 

9.	 exp Drug Toxicity/

10.	 exp Abnormalities, Drug-Induced/

11.	 exp Teratogens/

12.	 exp Mutagens/

13.	 exp Carcinogens/

14.	 exp dermatitis, contact/ or exp dermatitis, allergic contact/ or exp dermatitis, 
irritant/ or exp dermatitis, phototoxic/

15.	 reactions.mp photoallergic.

16.	 exp dermatitis, allergic contact/ or exp dermatitis, photoallergic/

17.	 sensitization.mp.
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18.	 fetal abnormalities.mp.

19.	 exp Drug Monitoring/

20.	 harm$ eEects.mp.

21.	 (toxic eEects or drug eEects).mp.

22.	 undesirable eEect$.mp.

23.	 (safe or safety).mp.

24.	 toxicity.mp.

25.	 noxious.mp.

26.	 serious reaction$.mp.

27.	 complication$.mp.

28.	 tolerability.mp.

29.	 (adverse adj3 (eEect$ or reaction$ or event$ or outcome$)).mp.

30.	 Tachyphylaxis/ci, from [Chemically Induced, Drug EEects]

31.	 *Itraconazole/

32.	 *Ketoconazole/

33.	 *Paromomycin/

34.	 *Allopurinol/

35.	 *Amphotericin B/

36.	 aminosidine sulphate.mp.

37.	 pentamidine isethionate.mp. or *Pentamidine/

38.	 *Aminoglycosides/

39.	 miltefosine.mp.

40.	 thermotherapy.mp.

41.	 *Granulocyte-Macrophage Colony-Stimulating Factor/

42.	 *Mefloquine/

43.	 *Immunotherapy/
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44.	 *BCG Vaccine/ or bacillus calmette guerin.mp.

45.	 *Meglumine/

46.	 sodium stibogluconate.mp.

47.	 meglumine antimoniate.mp.

48.	 imiquimod.mp.

49.	 IFN-gamma.mp.

50.	 new world.mp.

51.	 American.mp.

52.	 exp Leishmaniasis, Cutaneous/

53.	 exp Leishmaniasis, Mucocutaneous/

54.	 exp Leishmaniasis, visceral/

55.	 exp Leishmania 

56.	 exp Leishmania infantum/

57.	 Kala azar OR kala-azar ti, ab

58.	 therapeutic use [MeSH Subheading]

CENTRAL (Cochrane Library)  
#1 MeSH descriptor: [Leishmaniasis, Mucocutaneous] explode all trees

#2 espundia:ti,ab,kw

#3 #1 or #2

#4 MeSH descriptor: [Leishmaniasis, Cutaneous] explode all trees

#5 leish*:ti,ab,kw

#6 #4 or #5

#7 (mucocutan* or mucos* or american or new world or nose* or nose* or pharyn* 
or faring* or laring* or laryn* or paladar* or palat* or cartila* or ear* or oreja* or orelha* 
or tegument*):ti,ab,kw
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Annex 4
Prisma diagram

Number of identified  
references through search in 

electronic databases 

n = 1,592

Number of full-text articles evaluated 
for eligibility 

n = 25

Number of included studies

n = 10

Number of references without duplication

n = 1,554

Number of identified references

n = 1,569

Number of identified 
references through other 

methods of search 

n = 35

Number of full-text  
articles excluded

n = 15

Number of excluded references

n = 1,529

Number of duplicates

n = 15
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Excluded studies

Reference Reason

Iranpour S, Hosseinzadeh A, Alipour A. Efficacy of miltefosine compared with 
glucantime for the treatment of cutaneous leishmaniasis: a systematic review and 
meta-analysis. Epidemiol Health. 2019;41:e2019011. doi: 10.4178/epih.e2019011. Epub 2019 
Mar 31. PMID: 30999735; PMCID: PMC6635659

Included in the 
Pinart et al. 2020 
SR 

Brito NC, Rabello A, Cota GF. Efficacy of pentavalent antimoniate intralesional 
infiltration therapy for cutaneous leishmaniasis: A systematic review. PLoS One. 2017 
Sep 19;12(9): e0184777. doi: 10.1371/journal.pone.0184777. PMID: 28926630; PMCID: 
PMC5604971. 

Included in the 
Pinart et al. 2020 
SR

Wolf Nassif P, DE Mello TFP, Navasconi TR, Mota CA, Demarchi IG, Aristides SMA, 
Lonardoni MVC, Teixeira JJV, Silveira TGV. Safety and efficacy of current alternatives in 
the topical treatment of cutaneous leishmaniasis: a systematic review. Parasitology. 
2017 Jul;144(8):995-1004. doi: 10.1017/S0031182017000385. Epub 2017 Apr 3. PMID: 
28367792. 

Included in the 
Pinart et al. 2020 
SR

Cota GF, de Sousa MR, Fereguetti TO, Saleme PS, Alvarisa TK, Rabello A. The Cure Rate 
after Placebo or No Therapy in American Cutaneous Leishmaniasis: A Systematic 
Review and Meta-Analysis. PLoS One. 2016 Feb 19;11(2):e0149697. doi: 10.1371/journal.
pone.0149697. PMID: 26894430; PMCID: PMC4760744.

Does not meet 
the inclusion 
criteria

Wolf Nassif P, De Mello TFP, Navasconi TR, Mota CA, Demarchi IG, Aristides SMA, 
Lonardoni MVC, Teixeira JJV, Silveira TGV. Safety and efficacy of current alternatives in 
the topical treatment of cutaneous leishmaniasis: a systematic review. Parasitology. 
2017 Jul;144(8):995-1004. doi: 10.1017/S0031182017000385. Epub 2017 Apr 3. PMID: 
28367792

Included in the 
Pinart et al. 2020 
SR

Gadelha EPN, Ramasawmy R, da Costa Oliveira B, Morais Rocha N, de Oliveira Guerra 
JA, Allan Villa Rouco da Silva G, Gabrielle Ramos de Mesquita T, Chrusciak Talhari 
Cortez C, Chrusciak Talhari A. An open label randomized clinical trial comparing the 
safety and effectiveness of one, two or three weekly pentamidine isethionate doses 
(seven milligrams per kilogram) in the treatment of cutaneous leishmaniasis in the 
Amazon Region. PLoS Negl Trop Dis. 2018 Oct 31;12(10):e0006850. doi: 10.1371/journal.
pntd.0006850. PMID: 30379814; PMCID: PMC6231690. 

Included in the 
Pinart et al. 2020 
SR

López L, Vélez I, Asela C, Cruz C, Alves F, Robledo S, Arana B. A phase II study to 
evaluate the safety and efficacy of topical 3% amphotericin B cream (Anfoleish) for the 
treatment of uncomplicated cutaneous leishmaniasis in Colombia. PLoS Negl Trop Dis. 
2018 Jul 25;12(7):e0006653. doi: 10.1371/journal.pntd.0006653. PMID: 30044792; PMCID: 
PMC6078324. .

Included in the 
Pinart et al. 2020 
SR
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Reference Reason

Ramalho DB, Silva RED, Senna MCR, Moreira HSA, Pedras MJ, Avelar DM, Saraiva L, 
Rabello A, Cota G. Meglumine antimoniate intralesional infiltration for localised 
cutaneous leishmaniasis: a single arm, open label, phase II clinical trial. Mem Inst 
Oswaldo Cruz. 2018 Jun 21;113(9):e180200. doi: 10.1590/0074-02760180200. PMID: 
29947651; PMCID: PMC6012678. 

Included in the 
Pinart et al. 2020 
SR

Machado PRL, Ribeiro CS, França-Costa J, Dourado MEF, Trinconi CT, Yokoyama- 
Yasunaka JKU, Malta-Santos H, Borges VM, Carvalho EM, Uliana SRB. Tamoxifen and 
meglumine antimoniate combined therapy in cutaneous leishmaniasis patients: a 
randomised trial. Trop Med Int Health. 2018 Sep;23(9):936-942. doi: 10.1111/tmi.13119. 
Epub 2018 Jul 11. PMID: 29924907. 

Included in the 
Pinart et al. 2020 
SR

Francesconi VA, Francesconi F, Ramasawmy R, Romero GAS, Alecrim MDGC. Failure of 
fluconazole in treating cutaneous leishmaniasis caused by Leishmania guyanensis in 
the Brazilian Amazon: An open, nonrandomized phase 2 trial. PLoS Negl Trop Dis. 2018 
Feb 26;12(2):e0006225. doi: 10.1371/journal.pntd.0006225. PMID: 29481560; PMCID: 
PMC5854414

Included in the 
Pinart et al. 2020 
SR

Sampaio RNR, Silva JSFE, Paula CDR, Porto C, Motta JOCD, Pereira LIA, Martins SS, 
Barroso DH, Freire GSM, Gomes CM. A randomized, open-label clinical trial comparing 
the long-term effects of miltefosine and meglumine antimoniate for mucosal 
leishmaniasis. Rev Soc Bras Med Trop. 2019 Mar 28;52:e20180292. doi: 10.1590/0037-
8682-0292-2018. PMID: 30942258. 

Included in the 
Pinart et al. 2020 
SR

Garcia Bustos MF, Barrio A, Parodi C, Beckar J, Moreno S, Basombrio MA. Miltefosina 
versus meglumine antimoniate in the treatment of mucosal leishmaniasis. Medicine (B 
Aires). 2014;74(5):371-7. English. PMID: 25347898. 

Included in the 
Pinart et al. 2020 
SR

Shahian M, Alborzi A. Effect of meglumine antimoniate on the pancreas during 
treatment of visceral leishmaniasis in children. Med Sci Monit. 2009 Jun;15(6):CR290-3. 
PMID: 19478699. 

Does not include 
participants from 
Latin America

Kurizky PS, Marianelli FF, Cesetti MV, Damiani G, Sampaio RNR, Gonçalves LMT, Sousa 
CAF, Martins SS, Vernal S, Mota LMHD, Gomes CM. A comprehensive systematic review 
of leishmaniasis in patients undergoing drug-induced immunosuppression for the 
treatment of dermatological, rheumatological and gastroenterological diseases. Rev 
Inst Med Trop Sao Paulo. 2020;62:e28. doi: 10.1590/s1678-9946202062028. Epub 2020 
May 11. PMID: 32401957; PMCID: PMC7232954

Presents no 
evidence of 
treatment 
effectiveness

Bush JT, Wasunna M, Alves F, Alvar J, Olliaro PL, Otieno M, Sibley CH, Strub Wourgaft 
N, Guerin PJ. 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 Negl Trop Dis. 2017 Sep 
5;11(9):e0005781. doi: 10.1371/journal.pntd.0005781. PMID: 28873394; PMCID: 
PMC5600407. 

Includes a 
Brazil-Harhay 
study that is 
included in the 
previous version 
of the guideline.
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Annex 5
Meta-analysis

Meta-analyses were performed when we found clinical trials that provide answer to the 
PICO question. The risk of bias was independently assessed for each study included using the 
Cochrane risk of bias tool. Disagreements were resolved through discussion. The collected 
information was entered in the Review Manager 5 program in a paired manner to verify the 
certainty of the information. Given the nature of the outcomes (dichotomous data), the risk 
ratio (RR) was implemented as a summary measure of effect along with its 95% confidence 
interval (CI). The level of data was assessed for the studies included, and for all outcomes, 
intention-to-treat analysis was performed, if possible, regardless of whether they received 
the assigned intervention/test. Statistical heterogeneity was assessed in each meta-analysis 
using statistic I2 and Chi2 test values, considering substantial heterogeneity such as the presence 
of an I2 statistic greater than 40% or the presence of a p-value, in the hypothesis test, smaller 
than 0.10 (Chi2 heterogeneity test). Finally, we performed the construction of forest plots, 
using the Review Manager 5 program, implementing the fixed effects approach to combine 
the data when it was reasonable to assume that the studies estimated the same underlying 
effect of the treatment (from the clinical and methodological perspective). Conversely, if the 
clinical or methodological group or statistical evidence detected the presence of substantial 
heterogeneity, random effects meta-analyses were performed to produce an overall summary 
of whether the average treatment effect in all trials was considered clinically significant (18).
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Question 3

What is the efficacy and safety of the different pharmacological 
treatments for the management of non-immunocompromised 
patients diagnosed with visceral leishmaniasis in the Americas? 
 
Amphotericin vs pentavalent antimonial for the treatment of non-
immunocompromised visceral leishmaniasis patients

Figure A1. Cure at 6 months

Amphotericin Antimonials 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
A B C D E F G

Romero 
2017

95 109 86 111 46.0% 1.12 (0.99, 1.27)
+

+

+
-

+
-

+
-

? +

+

?

-

Borges 
2017

47 50 48 51 54.0% 1.00 (0.91, 1.10)

Total 
(95% CI)

159 162 100.0% 1.05 (0.92, 1.20)

Total 
events

142 134

Heterogeneity: Tau2 = 0.01; Chi2= 2.85; df = 1 (P = 0.09); I2 = 65%
Test for overall effect Z = 0.79 (P = 0.43)

Risk of bias legend:

(A) Random sequence generation (selection bias)	 (E) Incomplete outcome data (attrition bias)
(B) Allocation concealment (selection bias)	 (F) Selective reporting (reporting bias)
(C) Blinding of participants and personnel (performance bias)	 (G) Other bias
(D) Blinding of outcome assessment (detection bias)

0.01	 0.1	 1	 10	 100
Favors [experimental] Favors [control]
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Figure A2. Discontinuation of therapy

Amphotericin Antimonials Peto Odds Radio Risk Ratio Risk of Bias

Study or 
Subgroup

Events Total Events Total Weight Peto, Fixed, 
95%CI

M-H, Random, 95% CI
A B C D E F G

Borges  
2017

2 50 3 51 24.4% 0.67 [0.11 , 4.03] 

0.01	 0.1	 1	 10	 100

+
+

-

+

-

+

-

+ ?

+
+

-
?

Romero 
2017

1 109 15 111 75.6% 0.16 [0.06 , 0.43]

Total 
(95% CI)

159 162 100.0% 0.22 [0.09, 0.54]

Total 
events

3 18

Heterogeneity: Chi2 = 1.94, df = 1 (P=0.16%); I2=49%
Test for overall effect Z = 3.34 (P = 0.0009)

Risk of bias legend:

(A) Random sequence generation (selection bias)	 (E) Incomplete outcome data (attrition bias)
(B) Allocation concealment (selection bias)	 (F) Selective reporting (reporting bias)
(C) Blinding of participants and personnel (performance bias)	 (G) Other bias
(D) Blinding of outcome assessment (detection bias)

Question 4

What is the efficacy and safety of the different pharmacological 
treatments for the management of immunocompromised 
patients diagnosed with visceral leishmaniasis in the Americas?

Amphotericin vs pentavalent antimonial for  
immunocompromised visceral leishmaniasis patients

Figure A3. Global Cure

Amphotericin B Antimonials 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
A B C D E F G

Laguna 
1999

28 45 29 44 86.7% 0.94 [0.69, 1.29] +

+

-

-

-

-

-

-
+

+

+

+

+

+

Laguna 
2003

8 20 7 19 13.3% 1.09 [0.49, 2.41]

Total 
(95% CI)

65 63 100.0% 0.96 [0.72, 1.29]

Total 
events

36 36

Heterogeneity: Tau2 = 0.00; Chi2= 0.11, df = 1 (P=0.74); I2=0%
Test for overall effect Z = 0.26 (P = 0.79)

Favors [experimental] Favors [control]

Favors [experimental] Favors [control]

0.01	 0.1	 1	 10	 100
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Risk of bias legend:

(A) Random sequence generation (selection bias)	 (E) Incomplete outcome data (attrition bias)
(B) Allocation concealment (selection bias)	 (F) Selective reporting (reporting bias)
(C) Blinding of participants and personnel (performance bias)	 (G) Other bias
(D) Blinding of outcome assessment (detection bias)

Figure A4. Abandonment of treatment

Amphotericin B Antimonials 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
A B C D E F G

Laguna 
1999

5 45 0 44 45.1% 10.76 [0.61, 188.98]

0.01	 0.1	 1	 10	 100

+

+

-

-

-

-

-

-
+

+

+

+

+

+

Laguna 
2003

2 20 9 20 54.9% 0.22 [0.05, 0.90]

Total 
(95% CI)

65 64 100.0% 1.28 [0.02, 69.15]

Total 
events

7 9

Heterogeneity: Tau2 = 7.04; Chi2 = 6.31; df = 1 (P=0.01); I2=84%
Test for overall effect Z = 0.12 (P = 0.90)

Risk of bias legend:

(A) Random sequence generation (selection bias)	 (E) Incomplete outcome data (attrition bias)
(B) Allocation concealment (selection bias)	 (F) Selective reporting (reporting bias)
(C) Blinding of participants and personnel (performance bias)	 (G) Other bias
(D) Blinding of outcome assessment (detection bias)

Figure A5. Death

Amphotericin B Antimonials 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
A B C D E F G

Laguna 
1999

5 45 5 44 72.2% 0.98 [0.30, 3.14]

0.01	 0.1	 1	 10	 100

+

+

-

-

-

-

-

-
+

+

+

+

+

+

Laguna 
2003

0 20 3 19 27.8% 0.14 [0.01, 2.47]

Total 
(95% CI)

65 63 100.0% 0.57 [0.10, 3.36]

Total 
events

5 8

Heterogeneity: Tau2 = 0.79; Chi2 = 1.62 df = 1 (P=0.20); I2=38%
Test for overall effect Z = 0.63 (P = 0.53)

Risk of bias legend:

(A) Random sequence generation (selection bias)	 (E) Incomplete outcome data (attrition bias)
(B) Allocation concealment (selection bias)	 (F) Selective reporting (reporting bias)
(C) Blinding of participants and personnel (performance bias)	 (G) Other bias
(D) Blinding of outcome assessment (detection bias)

Favors [experimental] Favors [control]

Favors [experimental] Favors [control]
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Figure A6. At least one side effect

Amphotericin B Antimonials 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
A B C D E F G

Laguna 
1999

27 45 24 44 65.4% 1.10 [0.77, 1.58] +

+

-

-

-

-

-

-
+

+

+

+

+

+

Laguna 
2003

1 20 5 19 34.6% 0.19 [0.02, 1.48]

Total 
(95% CI)

65 63 100.0% 0.60 [0.11, 3.39]

Total 
events

28 29

Heterogeneity: Tau2 = 1.16; Chi2 = 3.05; df = 1 (P=0.08); I2=67%
Test for overall effect Z = 0.58 (P = 0.56)

Risk of bias legend:

(A) Random sequence generation (selection bias)	 (E) Incomplete outcome data (attrition bias)
(B) Allocation concealment (selection bias)	 (F) Selective reporting (reporting bias)
(C) Blinding of participants and personnel (performance bias)	 (G) Other bias
(D) Blinding of outcome assessment (detection bias)

Figure A7. Relapse

Amphotericin B Antimonials 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
A B C D E F G

Laguna 
1999

8 24 11 24 55.5% 0.73 [0.36, 1.48] +

+

-

-

-

-

-

-
+

+

+

+

+

+

Laguna 
2003

8 20 7 19 44.5% 1.09 [0.49, 2.41]

Total 
(95% CI)

44 43 100.0% 0.87 [0.51, 1.48]

Total 
events

16 18

Heterogeneity: Tau2 = 0.00; Chi2 = 0.54; df = 1 (P=0.46); I2=0%
Test for overall effect Z = 0.52 (P = 0.61)

Risk of bias legend:

(A) Random sequence generation (selection bias)	 (E) Incomplete outcome data (attrition bias)
(B) Allocation concealment (selection bias)	 (F) Selective reporting (reporting bias)
(C) Blinding of participants and personnel (performance bias)	 (G) Other bias
(D) Blinding of outcome assessment (detection bias)

Favors [experimental]

Favors [experimental]

Favors [control]

Favors [control]

0.01	 0.1	 1	 10	 100

0.01	 0.1	 1	 10	 100
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Annex 6
GRADE evidence profiles

Question 1 

What is the efficacy and safety of the different systemic and local treatments for the management 
of patients diagnosed with cutaneous leishmaniasis in the Americas?

Question: Intralesional antimoniate (1, 3, and 5 days) compared to placebo for leishmaniasis caused by L. braziliensis, L. amazonensis, L. guyanensis, and L. lainsoni.

Bibliography: Pinart M, Rueda J-R, Romero GAS, Pinzón-Flórez CE, Osorio-Arango K, Silveira Maia-Elkhoury AN, et al. Interventions for American cutaneous and mucocutaneous leishmaniasis. Cochrane 

Database of Systematic Reviews 2020, Issue 8. Art. No.: CD004834. DOI: 10.1002/14651858.CD004834.pub3

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study design Risk of bias Inconsistency Indirect 

evidence

Imprecision Other  

considerations

Intralesional 

antimoniate

Placebo Relative

(95% CI)

Absolute

(95% CI)

Complete cure (follow-up: 6 months)

1 Randomized 
trials

Seriousa Not serious Not serious Very seriousb None 20/30  
(66.7%) 

4/30  
(13.3%) 

RR 5.00 (1.94, 12.89) 533 more per 
1,000 (from 125 
more to

1,000 more)

   

Low

Critical

CI: Confidence interval; RR: Risk ratio

Explanations

a. Blinding of personnel and patients was not performed when administering the intervention or measuring outcomes. No masking was performed.

b. Sample size is not optimal for finding differences, wide confidence intervals that exceed 25% of the estimator.
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SUMMARY METHODS RECOMMENDATIONS

Question: Meglumine antimoniate (20 mg/kg/day plus tamoxifen 40 mg/day) for 20 days compared to meglumine antimoniate alone for leishmaniasis caused by L. braziliensis.

Bibliography: Pinart M, Rueda J-R, Romero GAS, Pinzón-Flórez CE, Osorio-Arango K, Silveira Maia-Elkhoury AN, et al. Interventions for American cutaneous and mucocutaneous leishmaniasis. Cochrane 

Database of Systematic Reviews 2020, Issue 8. Art. No.: CD004834. DOI: 10.1002/14651858.CD004834.pub3

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study 

design

Risk of bias Inconsistency Indirect 

evidence

Imprecision Other  

considerations

Meglumine 

antimoniate (20 

mg/kg/day plus 

tamoxifen

40 mg/day)

Meglumine 

antimoniate 

alone

Relative

(95% CI)

Absolute

(95% CI)

Complete cure (follow-up: 6 months)

1 Randomized 
trials

Seriousa Not serious Not serious Seriousb None 15/24  
(62.5%)

14/30 
(46.7%)

RR 1.33

(0.82, 2.16)

154 more per 1,000 
(from 84 less to 
541 more)

   

Low 

Critical 

Recurrence (follow-up: 6 months)

1 Randomized 
trials

Not serious Not serious Not serious Very seriousb None 1/12 
(8.3%)

2/15 
(13.3%)

RR 0.63

(0.06, 6.09)

49 less per

1,000 (from 125 
less to 679 more)

   

Low 

Critical 

CI: Confidence interval; RR: Risk ratio

Explanations

a. Low power of the study to see differences between groups

b. Sample size is not optimal for finding differences, wide confidence intervals that exceed 25% of the estimator.
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Question: Meglumine antimoniate (low dose: 5 mg/kg/day, 20 to 30 days) compared to high doses (20–30 mg/kg/day, 20 to 30 days) for the treatment of leishmaniasis caused by L. braziliensis.

Bibliography: Pinart M, Rueda J-R, Romero GAS, Pinzón-Flórez CE, Osorio-Arango K, Silveira Maia-Elkhoury AN, et al. Interventions for American cutaneous and mucocutaneous leishmaniasis. Cochrane 

Database of Systematic Reviews 2020, Issue 8. Art. No.: CD004834. DOI: 10.1002/14651858.CD004834.pub3

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study 

design

Risk of bias Inconsistency Indirect 

evidence

Imprecision Other  

considerations

Meglumine 

antimoniate (low 

dose: 5 mg/kg/

day, 20–30 days)

High doses 

(20–30 mg/

kg/day,

20–30 days)

Relative

(95% CI)

Absolute

(95% CI)

Complete cure (follow-up: range 12 months to 45 months)

2 Randomized 
trials

Seriousa Seriousb Not seriousb Seriousc None 39/44  
(88.6%)

35/45  
(77.8%)

RR 1.10

(0.77, 1.58)

78 more per 1,000 
(from 179 less to 
451 more)

   

Very low 

Critical 

Side effects (follow-up: range 12 months to 45 months)

1 Randomized 
trials

Seriousa Not serious Not serious Seriousc None 6/11 
(54.5%)

2/12 
(16.7%)

RR 3.27

(0.83, 12.95)

378 more per 1,000 
(from 28 less to 
1,000 more)

   

Low 

Critical 

CI: Confidence interval; RR: Risk ratio

Explanations

a. Possible selection and detection bias

b. Moderate heterogeneity is reported; I2 47%

c. Sample size is not optimal for finding differences, wide confidence intervals that exceed 25% of the estimator.
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Question: Meglumine antimoniate (20 mg/kg/day) for 20 days compared to placebo for the treatment of cutaneous and mucocutaneous leishmaniasis caused by L. braziliensis and L. panamensis.

Bibliography: Pinart M, Rueda J-R, Romero GAS, Pinzón-Flórez CE, Osorio-Arango K, Silveira Maia-Elkhoury AN, et al. Interventions for American cutaneous and mucocutaneous leishmaniasis. Cochrane 

Database of Systematic Reviews 2020, Issue 8. Art. No.: CD004834. DOI: 10.1002/14651858.CD004834.pub3

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study design Risk of bias Inconsistency Indirect 

evidence

Imprecision Other  

considerations

Meglumine 

antimoniate

Placebo Relative

(95% CI)

Absolute

(95% CI)

Complete cure at least 3 months (follow-up: median 1 year)

2 Randomized 
trials

Seriousa Not serious Not serious Seriousb None 65/86 
(75.6%)

17/71 
(23.9%)

RR 4.23

(0.84, 21.38)

773 plus per 
1,000 (from 38 
minus to 1,000 
plus)

   

Low

Critical

Side effects (follow-up: median 1 year)

1 Randomized 
trials

Not serious Not serious Not serious Seriousb None 53/67 
(79.1%)

35/67 
(52.2%)

RR 1.51

(1.17, 1.96)

266 more per 1,000 
(from 89 more to 
501 more)

   

Moderate 

Critical 

Recurrence (follow-up: median 1 year)

1 Randomized 
trials

Not serious Not serious Not serious Seriousb None 2/67 
(3.0%)

1/60 
(1.7%)

RR 1.79

(0.17, 19.26)

13 more per 1,000 
(from 14 less to 
304 more

   

Moderate 

Critical 

CI: Confidence interval; RR: Risk ratio

Explanations

a. One included study (Saenz, 1990) reported no masking or blinding of personnel.

b. Sample size is not optimal for finding differences.
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Question: IV meglumine antimoniate plus anthelmintic compared to IV MA plus placebo for leishmaniasis caused by L. braziliensis.

Bibliography: Pinart M, Rueda J-R, Romero GAS, Pinzón-Flórez CE, Osorio-Arango K, Silveira Maia-Elkhoury AN, et al. Interventions for American cutaneous and mucocutaneous leishmaniasis. Cochrane 

Database of Systematic Reviews 2020, Issue 8. Art. No.: CD004834. DOI: 10.1002/14651858.CD004834.pub3

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study design Risk of bias Inconsistency Indirect 

evidence

Imprecision Other  

considerations

IV meglumine 

antimoniate 

plus anthel-

mintic

MA IV plus 

placebo

Relative

(95% CI)

Absolute

(95% CI)

Complete cure (follow-up: 90 days)

1 Randomized 
trials

Not serious Not serious Not serious Very seriousa None 17/45 
(37.8%)

22/45 
(48.9%)

RR 0.77

(0.48, 1.25)

112 less per 
1,000 (from 
254 less to 122 
more)

   

Low

Critical

Explanations

a. Sample size is not optimal for finding differences, wide confidence intervals that exceed 25% of the estimator.
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Question: Sodium stibogluconate 20 mg/kg/day for 20 days compared to meglumine antimoniate 20 mg/kg for 20 days for treatment of L. panamensis.

Bibliography: Pinart M, Rueda J-R, Romero GAS, Pinzón-Flórez CE, Osorio-Arango K, Silveira Maia-Elkhoury AN, et al. Interventions for American cutaneous and mucocutaneous leishmaniasis. Cochrane 

Database of Systematic Reviews 2020, Issue 8. Art. No.: CD004834. DOI: 10.1002/14651858.CD004834.pub3

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study 

design

Risk of bias Inconsistency Indirect 

evidence

Imprecision Other  

considerations

Sodium  

stibogluconate

20 mg/kg/day for

20 days

Meglumine 

antimoniate 

20 mg/kg for 

20 days

Relative

(95% CI)

Absolute

(95% CI)

Complete cure

1 Randomized 
trials

Seriousa Not serious Not serious Very seriousb,c None 52/64 (81.3%) 38/50 (76.0%) RR 1.07

(0.88, 1.30)

53 more per

1,000 (from 91 less 
to 228 more)

   

Very low 

Critical 

Side effects

1 Randomized 
trials

Very 
seriousa

Not serious Not serious Very seriousb,c None 19/30 (63.3%) 15/29 (51.7%) RR 1.22

(0.78, 1.91)

114 more per 1,000 
(from 114 less to 
471 more)

   

Very low 

Critical 

Recurrence

1 Randomized 
trials

Very 
seriousa

Not serious Not serious Very seriousb,c None 20/89 (22.5%) 7/30 (23.3%) RR 0.96

(0.45, 2.05)

9 less per

1,000 (from 128 
less to 245 more)

   

Very low 

Critical 

CI: Confidence interval; RR: Risk ratio

Explanations

a. It is unclear whether randomization, masking, or blinding of outcome measurement was performed.

b. The sample size is not optimal to see statistically significant differences and the confidence interval exceeds 25% of the estimator.

c. It is unclear whether randomization, masking, blinding of personnel, and measurement of outcomes were performed, and losses to follow-up are reported.
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Question: Meglumine antimoniate 20 mg/kg/day for 10 days compared to meglumine antimoniate 20 mg/kg/day for 20 days for complete cure in minors.

Bibliography: Pinart M, Rueda J-R, Romero GAS, Pinzón-Flórez CE, Osorio-Arango K, Silveira Maia-Elkhoury AN, et al. Interventions for American cutaneous and mucocutaneous leishmaniasis. Cochrane 

Database of Systematic Reviews 2020, Issue 8. Art. No.: CD004834. DOI: 10.1002/14651858.CD004834.pub3

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study 

design

Risk of bias Inconsistency Indirect 

evidence

Imprecision Other  

considerations

Meglumine 

antimoniate

20 mg/kg/day for

10 days

Meglumine 

antimoniate

20 mg/kg/

day for

20 days

Relative

(95% CI)

Absolute

(95% CI)

Full cure under 5 years old

1 Randomized 
trials

Very seriousa Not serious Not serious Very seriousb None 1/9  
(11.1%)

2/8  
(25.0%)

RR 0.44

(0.05, 4.02)

140 less per 1,000 
(from 238 less to 
755 more)

   

Very low 

Critical 

Full cure 5 to 15 years

1 Randomized 
trials

Very seriousa Not serious Not serious Very seriousb None 14/21 
(66.7%)

15/30 
(50.0%)

RR 0.89

(0.59, 1.34)

55 less per

1,000 (from 205 
less to 170 more)

   

Very low 

Critical 

CI: Confidence interval; RR: Risk ratio

Explanations

a. It is not clear that masking was performed, attrition bias is reported due to lack of data.

b. The sample size is not optimal to see differences and the confidence interval exceeds 25% of the estimator.
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Question: 20 mg/kg/day of meglumine antimoniate for 10 days compared to 20 mg/kg/day of meglumine antimoniate for 20 days for at least a 3-month cure.

Bibliography: Pinart M, Rueda J-R, Romero GAS, Pinzón-Flórez CE, Osorio-Arango K, Silveira Maia-Elkhoury AN, et al. Interventions for American cutaneous and mucocutaneous leishmaniasis. Cochrane 

Database of Systematic Reviews 2020, Issue 8. Art. No.: CD004834. DOI: 10.1002/14651858.CD004834.pub3

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study design Risk of bias Inconsistency Indirect 

evidence

Imprecision Other  

considerations

20 mg/kg/

day of MA for 

10 days

20 mg/kg/

day of MA for 

20 days

Relative

(95% CI)

Absolute

(95% CI)

Cure

2 Randomized 
trials

Not serious Seriousa Not serious Seriousb None 49/88  
(55.7%)

58/89  
(65.2%)

RR 0.91

(0.69, 1.21)

59 less per

1,000 (from 
202 less to 137 
more)

   

Low

Critical

Explanations

a. Moderate heterogeneity is reported; I2:50%.

b. Confidence intervals exceed 25% of the estimator.

Question: Meglumine antimoniate 20 mg/kg/day for 15 days compared to no treatment for the management of patients with L. panamensis.

Bibliography: Pinart M, Rueda J-R, Romero GAS, Pinzón-Flórez CE, Osorio-Arango K, Silveira Maia-Elkhoury AN, et al. Interventions for American cutaneous and mucocutaneous leishmaniasis. Cochrane 

Database of Systematic Reviews 2020, Issue 8. Art. No.: CD004834. DOI: 10.1002/14651858.CD004834.pub3

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study design Risk of bias Inconsistency Indirect 

evidence

Imprecision Other  

considerations

Meglumine 

antimoniate 

20 mg/kg/

day

No treatment Relative

(95% CI)

Absolute

(95% CI)

Cure at least 3 months

1 Randomized 
trials

Seriousa Not serious Not serious Very seriousb None 12/33  
(36.4%)

0/17  
(0.0%)

RR 13.24

(0.83, 210.87)

0 minus per 
1,000 (from 0 
minus to 0 
minus)

   

Very Low

Critical

CI: Confidence Interval; RR: Risk ratio

Explanations

a. Risk of detection bias

b. Sample size is not optimal to see differences; confidence intervals exceed the estimator.
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Question: Meglumine antimoniate for 7 days plus placebo compared to MA for 20 days standard dose plus topical placebo for patients diagnosed with L. braziliensis and L. panamensis.

Bibliography: Pinart M, Rueda J-R, Romero GAS, Pinzón-Flórez CE, Osorio-Arango K, Silveira Maia-Elkhoury AN, et al. Interventions for American cutaneous and mucocutaneous leishmaniasis. Cochrane 

Database of Systematic Reviews 2020, Issue 8. Art. No.: CD004834. DOI: 10.1002/14651858.CD004834.pub3

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study design Risk of bias Inconsistency Indirect 

evidence

Imprecision Other  

considerations

Meglumine 

antimoniate 

for 7 days 

plus placebo

Meglumine

antimoniate

for 20 days

plus topical 

placebo

Relative

(95% CI)

Absolute

(95% CI)

Complete cure

1 Randomized 
trials

Seriousa Not serious Not serious Seriousb None 16/30  
(53.3%)

26/31  
(83.9%)

RR 0.64

(0.44, 0.92)

302 less per

1,000 (from 
470 less to 67

less)

   

Low

Critical

Explanations

a. Lack of masking is reported and it is unclear whether outcome measurement was blinded. 
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b. The confidence interval exceeds 95% of the estimator.

Question: Meglumine antimoniate (20 mg/kg/day) plus tamoxifen 40 mg/day compared to meglumine antimoniate (20 mg/kg/day) for the treatment of L. braziliensis.

Bibliography: Pinart M, Rueda J-R, Romero GAS, Pinzón-Flórez CE, Osorio-Arango K, Silveira Maia-Elkhoury AN, et al. Interventions for American cutaneous and mucocutaneous leishmaniasis. Cochrane 

Database of Systematic Reviews 2020, Issue 8. Art. No.: CD004834. DOI: 10.1002/14651858.CD004834.pub3

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study 

design

Risk of bias Inconsistency Indirect 

evidence

Imprecision Other  

considerations

Meglumine 

antimoniate (20 

mg/kg/day) plus 

tamoxifen

40 mg/day

Meglumine 

antimoniate 

(20 mg/kg/

day)

Relative

(95% CI)

Absolute

(95% CI)

3-month cure

1 Randomized 
trials

Seriousa Not serious Not serious Very seriousb None 8/12 (66.7%) 8/15  
(53.3%)

RR 2.25

(1.42, 3.58)

133 more per 1,000 
(from 176 less to 
704 more)

   

Very low 

Critical 

6-month cure

1 Randomized 
trials

Seriousa Not serious Not serious Very seriousb None 7/12 (58.3%) 6/15 (40.0%) RR 1.46

(0.67, 3.19)

184 more per 1,000 
(from 132 less to 
876 more)

   

Very low 

Critical 

Total cure

1 Randomized 
trials

Seriousa Not serious Not serious Very seriousb None 15/24 (62.5%) 14/30 
(46.7%)

RR 1.33

(0.82, 2.16)

154 more per 1,000 
(from 84 less to 
541 more)

   

Very low 

Critical 

CI: Confidence interval; RR: Risk ratio

Explanations

a. Biases associated with sample size are reported.

b. Very serious imprecision due to suboptimal sample size to see statistically significant differences and wide confidence intervals.
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Question: Oral miltefosine 50 mg for 28 days compared to placebo for leishmaniasis caused by L. braziliensis, L. panamensis, and L. mexicana.

Bibliography: Pinart M, Rueda J-R, Romero GAS, Pinzón-Flórez CE, Osorio-Arango K, Silveira Maia-Elkhoury AN, et al. Interventions for American cutaneous and mucocutaneous leishmaniasis. Cochrane 

Database of Systematic Reviews 2020, Issue 8. Art. No.: CD004834. DOI: 10.1002/14651858.CD004834.pub3

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study 

design

Risk of bias Inconsistency Indirect 

evidence

Imprecision Other  

considerations

Miltefosine oral

50 mg for 28 days

Placebo Relative

(95% CI)

Absolute

(95% CI)

Complete cure (follow-up: 6 months)

1 Randomized 
trials

Seriousa Not serious Not serious Seriousb None 60/89 
(67.4%)

13/44 
(29.5%)

RR 2.25 

(1.42, 3.58)

369 more per 1,000 
(from 124 more to 
762 more)

   

Low

Critical 

Side effects (follow-up: 6 months)

1 Randomized 
trials

Seriousa Not serious Not serious Seriousb None 9/89 
(10.1%)

5/44 
(11.4%)

RR 0.89

(0.32, 2.50)

12 less per

1,000 (from 77 less 
to 170 more)

   

Low

Critical 

Recurrence (follow-up: 6 months)

1 Randomized 
trials

Seriousa Not serious Not serious Seriousb None 6/89 
(6.7%)

1/44 
(2.3%)

RR 2.97

(0.37, 23.89)

45 more per 1,000 
(from 14 less to 
520 more)

   

Low

Critical 

CI: Confidence interval; RR: Risk ratio

Explanations

a. Possible selection bias due to lack of masking and randomization is not described. Blinding is not described. The power of the study is low. 

b. Sample size is not optimal for finding differences; wide confidence intervals that exceed 25% of the estimator.
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Question: Oral miltefosine compared to meglumine antimoniate for leishmaniasis by species.

Bibliography: Pinart M, Rueda J-R, Romero GAS, Pinzón-Flórez CE, Osorio-Arango K, Silveira Maia-Elkhoury AN, et al. Interventions for American cutaneous and mucocutaneous leishmaniasis. Cochrane 

Database of Systematic Reviews 2020, Issue 8. Art. No.: CD004834. DOI: 10.1002/14651858.CD004834.pub3

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study 

design

Risk of bias Inconsistency Indirect 

evidence

Imprecision Other  

considerations

Miltefosine oral Meglumine 

antimoniate

Relative

(95% CI)

Absolute

(95% CI)

Complete cure (follow-up: range 6 months to 12 months)

7 Randomized 
trials

Seriousa Serious Not serious Not serious None 271/380 
(71.3%)

205/296 
(69.3%)

RR 1.05

(0.90, 1.23)

35 more per 1,000 
(from 69 less to 
159 more)

   

Low

Critical 

Complete cure in children aged 2 to 12 years (follow-up: range 6 months to 12 months) 

2 Randomized 
trials

Not serious Not serious Not serious Seriousb None 60/77  
(77.9%)

45/67  
(67.2%)

RR 1.19

(0.98, 1.46)

128 more per 1,000 
(from 13 less to 309 
more)

   

Moderate

Critical 

Side effects: Nausea (follow-up: range 6 months to 12 months)

3 Randomized 
trials

Seriousa Not serious Not serious Seriousb None 92/246  
(37.4%)

32/218  
(14.7%)

RR 2.45

(1.72, 3.49)

213 more per 1,000 
(from 106 more to 
366 more)

   

Low

Critical 

Side effects: Vomiting (follow-up: range 6 months to 12 months)

3 Randomized 
trials

Seriousa Seriousd Not serious Seriousc None 84/246  
(34.1%)

19/218  
(8.7%)

RR 4.76

(1.82, 12.46)

328 more per 1,000 
(from 71 more to 
999 more)

   

Very low

Critical 

Healing speed

1 Randomized 
trials

Very 
seriousa

Not serious Not serious Serious b, c None 31/44 
(70.5%)

16/16 
(100.0%)

RR 0.72

(0.59, 0.89)

280 minus per 
1,000 (from 410 
minus to 110 
minus)

   

Very low

Critical 

CI: Confidence interval; RR: Risk ratio

Explanations

a. Some included studies do not report masking and may have detection bias due to lack of blinding of staff and patients

b. Sample size is not optimal for finding differences. 

c. Confidence intervals are wide.

d. Moderate heterogeneity is present; I2: 48%.

e. High risk of bias due to selection, detection, and performance biases.
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Question: 7 doses of pentamidine (2 mg/kg) compared to meglumine antimoniate 20 mg/kg for 20 days for patients with L. braziliensis.

Bibliography: Pinart M, Rueda J-R, Romero GAS, Pinzón-Flórez CE, Osorio-Arango K, Silveira Maia-Elkhoury AN, et al. Interventions for American cutaneous and mucocutaneous leishmaniasis. Cochrane 

Database of Systematic Reviews 2020, Issue 8. Art. No.: CD004834. DOI: 10.1002/14651858.CD004834.pub3

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study 

design

Risk of bias Inconsistency Indirect 

evidence

Imprecision Other consider-

ations

7 doses of 

pentamidine 

 (2 mg/kg)

Meglumine 

antimoniate 

20 mg/kg for 

20 days

Relative

(95% CI)

Absolute

(95% CI)

Complete cure (follow-up: 4 months)

1 Randomized 
trials

Not serious Not serious Not serious Very seriousa None 14/40 (35.0%) 31/40 (77.5%) RR 0.45

(0.29, 0.71)

426 less per

1,000 (from 550 
less to 225 less)

   

Low

Critical 

Headache

1 Randomized 
trials

Not serious Not serious Not serious Very seriousa None 20/40 (50.0%) 33/40 (82.5%) RR 0.61

(0.43, 0.85)

322 less per

1,000 (from 470 
less to 124 less)

   

Low

Critical 

CI: Confidence Interval; RR: Risk ratio

Explanations

a. The sample size is not optimal to see the expected effect. The confidence interval exceeds 95% of the estimator.
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Question: IM pentamidine compared to IM meglumine antimoniate 20 days for patients diagnosed with L. braziliensis.

Bibliography: Pinart M, Rueda J-R, Romero GAS, Pinzón-Flórez CE, Osorio-Arango K, Silveira Maia-Elkhoury AN, et al. Interventions for American cutaneous and mucocutaneous leishmaniasis. Cochrane 

Database of Systematic Reviews 2020, Issue 8. Art. No.: CD004834. DOI: 10.1002/14651858.CD004834.pub3

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study 

design

Risk of bias Inconsistency Indirect 

evidence

Imprecision Other  

considerations

Pentamidine IM Meglumine 

antimoniate 

IM

20 days

Relative

(95% CI)

Absolute

(95% CI)

Complete cure

3 Randomized 
trials

Seriousa Not serious Not serious Seriousb None 71/111 
(64.0%)

77/115 
(67.0%)

RR 0.95

(0.81, 1.13)

33 less per

1,000 (from 127 
less to 87 more)

   

Low

Critical 

Arthralgia

2 Randomized 
trials

Seriousa Not serious Not serious Very seriousb,c None 5/77 
(6.5%)

20/79 
(25.3%)

RR 0.27

(0.11, 0.69)

185 less per 
1,000(from 225 less 
to 78 less)

   

Very low

Critical 

CI: Confidence Interval; RR: Risk ratio

Explanations

a. It is unclear whether randomization, masking, and blinding were performed. 

b. The sample size is not optimal to find the expected differences.

c. The confidence interval exceeds 25% of the estimator.
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Question: Pentamidine 7 mg/kg single dose compared to pentamidine three doses for patients with L. guyanensis.

Bibliography: Pinart M, Rueda J-R, Romero GAS, Pinzón-Flórez CE, Osorio-Arango K, Silveira Maia-Elkhoury AN, et al. Interventions for American cutaneous and mucocutaneous leishmaniasis. Cochrane 

Database of Systematic Reviews 2020, Issue 8. Art. No.: CD004834. DOI: 10.1002/14651858.CD004834.pub3

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study 

design

Risk of bias Inconsistency Indirect 

evidence

Imprecision Other  

considerations

Pentamidine

7 mg/kg single 

dose

Pentamidine 

three doses

Relative

(95% CI)

Absolute

(95% CI)

Cures at least 6 months

1 Randomized 
trials

Not serious Not serious Not serious Very seriousa None 24/53 (45.3%) 51/53 (96.2%) RR 0.47

(0.35, 0.64)

510 minus per 1,000 
(from 625 minus to 
346 minus)

   

Low

Critical 

CI: Confidence interval; RR: Risk ratio

Explanations

a. The sample size is not optimal for finding differences. The confidence interval exceeds 25% of the estimator.

Question:  Thermotherapy compared to placebo for patients with L. braziliensis.

Bibliography: Pinart M, Rueda J-R, Romero GAS, Pinzón-Flórez CE, Osorio-Arango K, Silveira Maia-Elkhoury AN, et al. Interventions for American cutaneous and mucocutaneous leishmaniasis. Cochrane 

Database of Systematic Reviews 2020, Issue 8. Art. No.: CD004834. DOI: 10.1002/14651858.CD004834.pub3

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study 

design

Risk of bias Inconsistency Indirect 

evidence

Imprecision Other  

considerations

Thermotherapy Placebo Relative

(95% CI)

Absolute

(95% CI)

Cures at least 3 months

1 Randomized 
trials

Seriousa Not serious Not serious Very seriousb None 16/22  
(72.7%)

6/22  
(27.3%)

RR 2.67 
(1.29, 5.53)

455 plus per 1,000 
(from 79 plus to 
1,000 plus)

   

Very low

Critical 

CI: Confidence interval; RR: Risk ratio

Explanations

a. It is not clear that randomization, masking, blinding was performed for the measurement of outcomes.

b. The sample size is not optimal to see expected differences, and the confidence interval exceeds 25% of the estimator.
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Question: Thermotherapy compared to meglumine antimoniate 20 mg/kg for 15 days IM for patients diagnosed with L. braziliensis and L. panamensis.

Bibliography: Pinart M, Rueda J-R, Romero GAS, Pinzón-Flórez CE, Osorio-Arango K, Silveira Maia-Elkhoury AN, et al. Interventions for American cutaneous and mucocutaneous leishmaniasis. Cochrane 

Database of Systematic Reviews 2020, Issue 8. Art. No.: CD004834. DOI: 10.1002/14651858.CD004834.pub3

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study 

design

Risk of bias Inconsistency Indirect 

evidence

Imprecision Other  

considerations

Thermotherapy Meglumine 

antimoniate 

20 mg/kg for 

15 days IM

Relative

(95% CI)

Absolute

(95% CI)

Complete cure

1 Randomized 
trials

Not serious Not serious Not serious Seriousa None 86/149 
(57.7%)

103/143 
(72.0%)

RR 0.80

(0.68, 0.95)

144 minus per 
1,000 (from 230 
minus to 36 minus)

   

Moderate

Critical 

CI: Confidence interval; RR: Risk ratio

Explanations

a. The confidence interval exceeds 25% of the estimator.
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Question: Paromomycin 15% plus gentamicin 0.5% compared to topical paromomycin 15% alone for patients with L. panamensis.

Bibliography: Pinart M, Rueda J-R, Romero GAS, Pinzón-Flórez CE, Osorio-Arango K, Silveira Maia-Elkhoury AN, et al. Interventions for American cutaneous and mucocutaneous leishmaniasis. Cochrane 

Database of Systematic Reviews 2020, Issue 8. Art. No.: CD004834. DOI: 10.1002/14651858.CD004834.pub3

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study 

design

Risk of bias Inconsistency Indirect 

evidence

Imprecision Other  

considerations

Paromomycin

15% plus 

gentamicin 0.5%.

Paromomycin 

topical 15% 

alone

Relative

(95% CI)

Absolute

(95% CI)

Complete cure (adults and pediatric population)

2 Randomized 
trials

Seriousa Very seriousb Seriousc Seriousd None 164/216 (75.9%) 159/213 (74.6%) RR 1.19

(0.74, 1.91)

142 more per 1,000 
(from 194 less to 
679 more)

   

Very low

Critical 

Cure in children under 12 years of age

1 Randomized 
trials

Seriousa Not serious Not serious Very seriousd, e None 48/61 (78.7%) 42/46 (91.3%) RR 0.86

(0.74, 1.01)

128 less per

1,000 (from 237 
less to 9 more)

   

Very low

Critical 

Cure in children from 12 to 17 years of age

1 Randomized 
trials

Seriousa Not serious Not serious Very seriousd, e None 31/35 (88.6%) 32/42 (76.2%) RR 1.16

(0.95, 1.43)

122 more per 1,000 
(from 38 less to 
328 more)

   

Very low

Critical 

CI: Confidence interval; RR: Risk ratio

Explanations

a. It is not clear whether masking or blinding for outcome measurement was performed.                         

b. High heterogeneity is reported; I2:72%.                             

c. Data include pediatric and adult population.                   

d. Confidence intervals exceed 25% of the estimator.                           

e. The sample size does not allow us to see effect.                                
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Question: Paromomycin topical for 20 days compared to placebo for patients diagnosed with L. panamensis and L. mexicana.

Bibliography: Pinart M, Rueda J-R, Romero GAS, Pinzón-Flórez CE, Osorio-Arango K, Silveira Maia-Elkhoury AN, et al. Interventions for American cutaneous and mucocutaneous leishmaniasis. Cochrane 

Database of Systematic Reviews 2020, Issue 8. Art. No.: CD004834. DOI: 10.1002/14651858.CD004834.pub3

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study 

design

Risk of bias Inconsistency Indirect 

evidence

Imprecision Other  

considerations

Paromomycin 

topical for 20 

days

Placebo Relative

(95% CI)

Absolute

(95% CI)

Complete cure

1 Randomized 
trials

Not serious Not serious Not serious Very Seriousa None 31/38 
(81.6%)

13/38 
(34.2%)

RR 2.38

(1.50, 3.80)

472 more per 1,000 
(from 171 more to 
958 more)

   

Low

Critical 

CI: Confidence interval; RR: Risk ratio

Explanations

a. The sample size is not optimal to find the expected differences. The confidence interval exceeds 25% of the estimator.

Question: Oral pentoxifylline (1,200 mg/day) plus MA compared to meglumine antimoniate 20 mg/kg plus placebo for patients with L. braziliensis.

Bibliography: Pinart M, Rueda J-R, Romero GAS, Pinzón-Flórez CE, Osorio-Arango K, Silveira Maia-Elkhoury AN, et al. Interventions for American cutaneous and mucocutaneous leishmaniasis. Cochrane 

Database of Systematic Reviews 2020, Issue 8. Art. No.: CD004834. DOI: 10.1002/14651858.CD004834.pub3

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study 

design

Risk of bias Inconsistency Indirect 

evidence

Imprecision Other 

considerations

Oral pentoxifylline 

(1,200 mg/day)  

plus MA

Meglumine 

antimoniate 

20 mg/kg 

plus placebo

Relative

(95% CI)

Absolute

(95% CI)

Complete cure

1 Randomized 
trials

Not serious Not serious Not serious Very seriousa None 22/34 (64.7%) 27/36 (75.0%) RR 0.86

(0.63, 1.18)

105 less per

1,000 (from 277 
less to 135 more)

   

Low

Critical 

CI: Confidence interval; RR: Risk ratio

Explanations

a. The sample size is not optimal for finding differences. The confidence interval exceeds 25% of the estimator.
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Question 2 

What is the efficacy and safety of the different pharmacological treatments for the management of patients diagnosed with mucosal 
leishmaniasis in the Americas?

Question: Meglumine antimoniate (14 mg/kg/day) compared to meglumine antimoniate (28 mg/kg/day) for cutaneous or mucocutaneous leishmaniasis.

Bibliography: Pinart M, Rueda J-R, Romero GAS, Pinzón-Flórez CE, Osorio-Arango K, Silveira Maia-Elkhoury AN, et al. Interventions for American cutaneous and mucocutaneous leishmaniasis. Cochrane 

Database of Systematic Reviews 2020, Issue 8. Art. No.: CD004834. DOI: 10.1002/14651858.CD004834.pub3

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study design Risk of bias Inconsistency Indirect 

evidence

Imprecision Other 

considerations

Meglumine 

antimoniate 

14 mg/kg/day

Meglumine 

antimoniate 

28 mg/kg/day

Relative

(95% CI)

Absolute

(95% CI)

Complete cure (follow-up: 1 year)

1 Randomized 
trials

Not serious Not serious Not serious Very seriousa None 4/10 
(40.0%)

4/7 
(57.1%)

RR 1.43

(0.53, 3.86)

246 more per 
1,000 (from 
269 less to

1,000 more)

   

Low

Critical

CI: Confidence interval; RR: Risk ratio

Explanations

a. Sample size is not optimal for finding differences; wide confidence intervals that exceed 25% of the estimator.
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Question: Sodium stibogluconate for 28 days compared to sodium stibogluconate for 40 days for mucosal or mucocutaneous leishmaniasis.

Bibliography: Pinart M, Rueda J-R, Romero GAS, Pinzón-Flórez CE, Osorio-Arango K, Silveira Maia-Elkhoury AN, et al. Interventions for American cutaneous and mucocutaneous leishmaniasis. Cochrane 

Database of Systematic Reviews 2020, Issue 8. Art. No.: CD004834. DOI: 10.1002/14651858.CD004834.pub3

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study design Risk of bias Inconsistency Indirect 

evidence

Imprecision Other  

considerations

Sodium 

stibogluconate 

for 28 days

Sodium 

stibogluconate 

for 40 days

Relative

(95% CI)

Absolute

(95% CI)

Complete cure (follow-up: 1 year)

1 Randomized 
trials

Seriousa Not serious Not serious Very seriousb None 12/20 
(60.0%)

10/20 (50.0%) RR 0.83

(0.47, 1.47)

85 less per 
1,000 (from 
265 less to 235 
more)

   

Very low

Critical

Explanations

a. The study does not present sufficient power; no intention-to-treat analysis was performed.

b. Sample size is not optimal for finding differences; wide confidence intervals that exceed 25% of the estimator.

Question: Oral pentoxifylline with sodium stibogluconate compared to sodium stibogluconate for mucosal leishmaniasis, L. braziliensis.

Bibliography: Pinart M, Rueda J-R, Romero GAS, Pinzón-Flórez CE, Osorio-Arango K, Silveira Maia-Elkhoury AN, et al. Interventions for American cutaneous and mucocutaneous leishmaniasis. Cochrane 

Database of Systematic Reviews 2020, Issue 8. Art. No.: CD004834. DOI: 10.1002/14651858.CD004834.pub3

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study design Risk of bias Inconsistency Indirect 

evidence

Imprecision Other  

considerations

Oral  

pentoxifylline 

with sodium 

stibogluconate

Sodium  

stibogluconate

Relative

(95% CI)

Absolute

(95% CI)

Cure in 4 months of L. braziliensis (follow-up: 6 months)

1 Randomized 
trials

Seriousa Not serious Not serious Very seriousb None 11/11 
(100.0%)

7/12 
(58.3%)

RR 1.66

(1.03, 2.69)

385 more per 
1,000 (from 18 
more to 
986 more)

   

Very low

Critical

CI: Confidence interval; RR: Risk ratio

Explanations

a. No mention is made of how the concealment was performed.

b. Sample size is not optimal for finding differences; wide confidence intervals that exceed 25% of the estimator.
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Question: Allopurinol with IV SS compared to IV SS for mucosal or mucocutaneous leishmaniasis.

Bibliography: Pinart M, Rueda J-R, Romero GAS, Pinzón-Flórez CE, Osorio-Arango K, Silveira Maia-Elkhoury AN, et al. Interventions for American cutaneous and mucocutaneous leishmaniasis. Cochrane 

Database of Systematic Reviews 2020, Issue 8. Art. No.: CD004834. DOI: 10.1002/14651858.CD004834.pub3

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study design Risk of bias Inconsistency Indirect 

evidence

Imprecision Other  

considerations

Allopurinol 

with

SS IV

SS IV Relative

(95% CI)

Absolute

(95% CI)

Complete cure

1 Randomized 
trials

Seriousa Not serious Not serious Very seriousb None 14/10  
(140.0%)

23/41  
(56.1%)

RR 0.62

(0.38, 1.03)

213 less per 
1,000 (from 
348 less to 17 
more)

   

Very low

Critical

CI: Confidence interval; RR: Risk ratio

Explanations

a. Open study.

b. Sample size is not optimal for finding differences; wide confidence intervals that exceed 25% of the estimator.
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Question: Oral miltefosine compared to meglumine antimoniate for mucosal or mucocutaneous leishmaniasis.

Bibliography: Pinart M, Rueda J-R, Romero GAS, Pinzón-Flórez CE, Osorio-Arango K, Silveira Maia-Elkhoury AN, et al. Interventions for American cutaneous and mucocutaneous leishmaniasis. Cochrane 

Database of Systematic Reviews 2020, Issue 8. Art. No.: CD004834. DOI: 10.1002/14651858.CD004834.pub3

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study design Risk of bias Inconsistency Indirect 

evidence

Imprecision Other  

considerations

Oral  

miltefosine

Meglumine 

antimoniate

Relative

(95% CI)

Absolute

(95% CI)

Complete cure

2 Randomized 
trials

Very seriousa Not serious Not serious Seriousb None -/20 -/20 RR 1.04

(0.81, 1.34)

0 minus per 
1,000 (from 0 
minus to 0 
minus)

   

Very low

Critical

Side effects

1 Randomized 
trials

Very seriousa Not serious Not serious Seriousb None -/10 -/10 RR 2.97

(1.05, 8.38)

0 minus per 
1,000 (from 0 
minus to 0 
minus)

   

Very low

Critical

Explanations

a. No blinding was performed; no intention-to-treat analysis was performed.

b. Sample size is not optimal for finding differences; wide confidence intervals that exceed 25% of the estimator.

— 129 —
Annexes



Question: Oral pentoxifylline 400 mg 3 times daily for 30 days with SS compared to SS for mucosal or mucocutaneous leishmaniasis.

Bibliography: Pinart M, Rueda J-R, Romero GAS, Pinzón-Flórez CE, Osorio-Arango K, Silveira Maia-Elkhoury AN, et al. Interventions for American cutaneous and mucocutaneous leishmaniasis. Cochrane 

Database of Systematic Reviews 2020, Issue 8. Art. No.: CD004834. DOI: 10.1002/14651858.CD004834.pub3

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study design Risk of bias Inconsistency Indirect 

evidence

Imprecision Other 

considerations

Oral pentoxifylline

400 mg 3 times a 

day for 30 days 

with SS

SS Relative

(95% CI)

Absolute

(95% CI)

Complete cure (follow-up: 4 months)

1 Randomized 
trials

Seriousa Not serious Not serious Very seriousb None 11/11 (100.0%) 7/12 (58.3%) RR 1.66

(1.03, 2.69)

385 more per 
1,000 (from 18 
more to 986 
more)

   

Very low

Critical

Improvement rate at 4 months

1 Randomized 
trials

Seriousa Not serious Not serious Very seriousb None 11 12 - MD 62 less 
(121.92 less 
than 2.08 less)

   

Very low

Critical

CI: Confidence interval; RR: Risk ratio; MD: Mean difference

Explanations

a. The type of Leishmania is not specified and no sample calculation was performed.

b. Sample size is not optimal for finding differences; wide confidence intervals that exceed 25% of the estimator.
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Question 3 

What is the efficacy and safety of the different pharmacological treatments for the management of non-immunocompromised patients 
diagnosed with visceral leishmaniasis in the Americas?

Question: Amphotericin B compared with antimonials for VL in pediatric population.

Bibliography: Borges MM, da Silva Pranchevicius MC, Noronha EF, Romero GAS, Carranza-Tamayo CO. Efficacy and safety of amphotericin B deoxycholate versus N-methylglucamine antimoniate in pediatric 

visceral leishmaniasis: An open-label, randomized, and controlled pilot trial in Brazil. Rev Soc Bras Med Trop 2017;50(1):67-74

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study design Risk of bias Inconsistency Indirect 

evidence

Imprecision Other  

considerations

Amphotericin 

B

Antimonials Relative

(95% CI)

Absolute

(95% CI)

6-month cure

1 Randomized 
trials

Very seriousa Not serious Not serious Seriousb, c None 95/109 
(87.2%)

86/111 
(77.5%)

RR 1.00

(0.91, 1.10)

93 more per 
1,000 (from 8 
less to 209 
more)

   

Low

Critical

Discontinuation due to side effects

1 Randomized 
trials

Very seriousa Not serious Not serious Seriousb None 2/50 
(4.0%)

3/51 
(5.9%)

RR 0.68

(0.12, 3.90)

19 less per 
1,000 (from 52 
less to 171 
more)

   

Low

Critical

180-day relapse

1 Randomized 
trials

Very seriousa Not serious Not serious Seriousc None 1/50 
(2.0%)

0/51 
(0.0%)

RR 7.54

(0.15, 378)

0 minus per 
1,000 (from 0 
minus to 0 
minus)

   

Low

Critical

CI: Confidence interval; RR: Risk ratio

Explanations

a. Selection bias, detection, attrition, low power to see differences.

b. Small sample size.

b. Wide confidence intervals exceeding 25% of the estimator.

— 131 —
Annexes



Question: Miltefosine oral for VL

Bibliography: Carnielli JBT, Monti-Rocha R, Costa DL, Molina Sesana A, Pansini LNN, Segatto M, et al. Natural Resistance of Leishmania infantum to Miltefosine Contributes to the Low Efficacy in the 

Treatment of Visceral Leishmaniasis in Brazil. Am J Trop Med Hyg. 2019 Oct;101(4):789-794. doi: 10.4269/ajtmh.18-0949. PMID: 31436148; PMCID: PMC6779219.

Certainty assessment Impact Certainty Importance

No. of

studies

Study design Risk of bias Inconsistency Indirect 

evidence

Imprecision Other 

 considerations

Percentage of patients free of VL events (follow-up: 1 year).

1 Randomized 
trials

Very seriousa Not serious Not serious Very seriousb None Definitive cure was evaluated at 6 months follow-up, finding a 42% 
(14 patients) cure rate at 28 days of treatment and a 68% (28 
patients) cure rate at 42 days of treatment.

   

Very low

Critical

Side effects

1 Randomized 
trials

Very seriousa Not serious Not serious Very seriousb None No adverse events occurred    

Very low

Critical

CI: Confidence interval

Explanations

a. Selection and detection bias due to lack of blinding; expected sample size was not reached.

b. Sample size is not optimal for finding differences; wide confidence intervals that exceed 25% of the estimator.

— 132 —
Guideline for the Treatment of Leishmaniasis in the Americas



Question 4 

What is the efficacy and safety of the different pharmacological treatments for the management of immunocompromised patients 
diagnosed with visceral leishmaniasis in the Americas?

Question: Liposomal amphotericin B compared with antimonials for the treatment of VL in HIV coinfected patients.

Bibliography: Meta-analysis available in Figures A3,A4,A5,A6 and A7  

Laguna F. Treatment of leishmaniasis in HIV-positive patients. Ann Trop Med Parasitol. 2003;97(Suppl 1):135-42

Laguna F, López-Vélez R, Pulido F, Salas A, Torre-Cisneros J, Torres E, et al. Treatment of visceral leishmaniasis in HIV-infected patients: a randomized trial comparing meglumine antimoniate with 

amphotericin B. Spanish HIV-Leishmania Study Group. AIDS. 1999 Jun.18;13(9):1063-9. doi: 10.1097/00002030-199906180-00009. PMID: 10397536.s

Certainty assessment No. of patients Effect Certainty Importance

No. of

studies

Study design Risk of bias Inconsistency Indirect 

evidence

Imprecision Other  

considerations

Liposomal 

amphotericin 

B

Antimonials Relative

(95% CI)

Absolute

(95% CI)

Global cure at least one year

2 Randomized 
trials

Very seriousa Not serious Seriousb Seriousc None 36/65 
(55.4%)

36/63 
(57.1%)

RR 0.96

(0.72, 1.29)

23 less per 
1,000 (from 
160 less to 166 
more)

   

Very low

Critical

Treatment abandonment

2 Randomized 
trials

Very seriousa Very seriousd Seriousb Seriousc None 7/65 
(10.8%)

9/64 
(14.1%)

RR 1.28

(0.02, 69.15)

39 plus per

1,000 (from 138 
minus to 1,000 
plus)

   

Very low

Critical

Death

2 Randomized 
trials

Very seriousa Not serious Seriousb Seriousc None 5/65 
(7.7%)

8/63 
(12.7%)

RR 0.57

(0.10, 3.36)

55 less per

1,000 (from 114 
less to 300 
more)

   

Very low

Critical

At least one side effect
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2 Randomized 
trials

Very seriousa Not serious Seriousb Seriousc None 28/65 
(43.1%)

29/63 
(46.0%)

RR 0.60

(0.11, 3.39)

184 less per 
1,000 (from 410 
less to  
1,000 more)

   

Very low

Critical

Relapse

2 Randomized 
trials

Very seriousa Not serious Seriousb Seriousc None 16/44 
(36.4%)

18/43 
(41.9%)

RR 0.87

(0.51, 1.48)

54 less per 
1,000 (from 
205 less to 201 
more)

   

Very low

Critical

CI: Confidence interval; RR: Risk ratio

Explanations

a. Selection and detection bias due to lack of blinding and masking.

b. The study was conducted in Spain. The GDG considers that the results can be extrapolated to VL in Latin America. 

c. Sample size is not optimal for finding differences; wide confidence intervals that exceed 25% of the estimator.

d. An I2 of 84% is reported.

e. I2 of 67% is reported.
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Question 5 

What is the efficacy and safety of secondary prophylaxis for the management of immunocompromised patients diagnosed with visceral 
leishmaniasis in the Americas?

Question: Amphotericin B compared to no treatment for secondary prophylaxis of HIV and VL infected population.

Bibliography: López-Vélez R, Videla S, Márquez M, Boix V, Jiménez-Mejías ME, Górgolas M, et al. Amphotericin B lipid complex versus no treatment in the secondary prophylaxis of visceral leishmaniasis in 

HIV-infected patients. J Antimicrob Chemother. 2004 Mar;53(3):540-3. doi: 10.1093/jac/dkh084. Epub 2004 Jan 22. PMID: 14739148.

Certainty assessment Impact Certainty Importance

No. of

studies

Study design Risk of bias Inconsistency Indirect 

evidence

Imprecision Other  

considerations

Percentage of patients free of VL events (follow-up: 1 year).

1 Randomized 
trials

Very seriousa Not serious Seriousb Very seriousc None 50% of participants remained free of VL events at 1-year follow-up 
(95% CI 15.7, 84.3) in the amphotericin group and 22.2% in the 
untreated group (95% CI 2.8, 60) (p = 0.141).

   

Very low

Critical

Side effects

1 Randomized 
trials

Very seriousa Not serious Seriousb Very seriousc None The amphotericin group presented more mild side effects (88%) that 
were tolerated by the participants compared to the control group 
(33%) (p = 0.0032).

   

Very low

Critical

CI: Confidence interval

Explanations

a. Selection and detection bias due to lack of blinding. The expected sample size was not reached.

b. The study was conducted in Spain.

c. The sample size is too small to observe differences.
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Question: Liposomal amphotericin B compared to no treatment for secondary prophylaxis of HIV and VL infected population.

Bibliography: Molina I, Falcó V, Crespo M, Riera C, Ribera E, Curran A, et al. J Antimicrob Chemother. 2007 Oct;60(4):837-42. doi: 10.1093/jac/dkm294.

Certainty Impact Certainty Importance

No. of

studies

Study design Risk of bias Inconsistency Indirect 

evidence

Imprecision Other  

considerations

Probability of remaining free of relapse

1 Observational 
study

Very seriousa Not serious Seriousb Very seriousc None At 6 months it was 89.7% (95% CI 76.2, 100), at 12 months it was 79.1%

(95% CI 61, 97.2) and 24–36 months it was 55% (95% CI 30.5, 81.3).

   

Very low

Critical

Side effects

1 Randomized 
trials

Very seriousa Not serious Seriousb Very seriousc None 20% of patients had moderate renal function impairment without the 
need for treatment modification

   

Very low

Critical

CI: Confidence interval

Explanations

a. Selection bias, did not control for confounding factors, detection bias.

b. The study was conducted in Spain.

c. The sample size is too small to observe differences.
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Guideline for the treatment of leishmaniasis 

 

Leishmaniases are neglected infectious diseases of great importance in the Americas 

because of their morbidity, mortality, and wide geographical distribution. Out of the three 

main clinical forms of leishmaniasis, cutaneous leishmaniasis is the most common and 

the visceral form is the most severe, causing death in up to 90% of untreated people. 

In 2013, the Pan American Health Organization (PAHO) developed recommendations 

for the treatment of leishmaniases in the Americas using the Grading of Recommendations 

Assessment, Development and Evaluation (GRADE) methodology. However, given the 

new evidence that has accumulated since that time, there was a need to revise those 

recommendations. This second edition presents updated therapeutic recommendations 

for leishmaniases, detailing the treatment indications, criteria and schemes in the 

regional context.

These guidelines include several notable changes from the first edition. For cutaneous 

leishmaniasis, ketoconazole has been removed from the list of treatment options; the 

number of Leishmania species for which there is strong evidence for the efficacy of 

miltefosine has increased from two to four; and the recommendation for intralesional 

antimonials is now strong. For mucosal leishmaniasis there is now a strong recommendation 

for use of pentavalent antimonials with or without oral pentoxifylline. For visceral 

leishmaniasis, the strong recommendations for use of pentavalent antimonials and 

amphotericin B deoxycholate are now conditional. For miltefosine, there is strong evidence 

against its usage in patients with leishmaniasis caused by Leishmania infantum. Further 

important changes include the division of recommendations by adult and pediatric 

populations, the addition of Leishmania species, and for immunocompromised patients, 

a strong recommendation against the use of pentavalent antimonials.


