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Oliveira, LFG. Revisdo Sistematica dos Efeitos Adversos do Tratamento da Leishmaniose
Cutianea no Novo Mundo. Rio de Janeiro, 2010. 39f Dissertacdo [Mestrado em Pesquisa
Clinica em Doencas Infecciosas] - Instituto de Pesquisa Clinica Evandro Chagas.

RESUMO

Introduc¢io: Os antimoniais pentavalentes sdo os medicamentos de primeira linha para o
tratamento da forma cutdnea da Leishmaniose Tegumentar Americana. A anfotericina B e a
pentamidina s3o considerados de segunda linha. Embora estes medicamentos sejam usados ha
décadas, sabe-se pouco sobre sua seguranga. Na atual revisdo identificamos e classificamos os
principais efeitos adversos associados e, quando possivel, estimamos as freqiiéncias.
Métodos: Estudos de intervencdo, séries e relatos de caso contendo registro dos efeitos
adversos clinicos, laboratoriais ou eletrocardiograficos foram pesquisados sistematicamente
em 10 bases de dados eletronicas, entre 13 de agosto de 2.008 ¢ 31 de margo de 2009.
Resultados: Nos 65 estudos incluidos, foram tratados um total de 4.359 pacientes de 12
paises, infectados por oito diferentes espécies de Leishmania. Apesar do pequeno nimero de
medicamentos utilizados nos artigos incluidos nesta revisdo, encontramos grande
variabilidade de esquemas terapéuticos. Consequentemente, foi necessario agrupar por
aparelhos e sistemas os efeitos adversos dos antimoniais pentavalentes ¢ da pentamidina,
independente da formulacdo, dose diaria, tempo de tratamento e via de administragdo. As
frequéncias de efeitos adversos foram calculadas com base nas informag¢des de 32 artigos
envolvendo 1866 pacientes. Os efeitos adversos clinicos mais freqiientemente relatados com
os antimoniais pentavalentes e pentamidina foram: dores musculo-esqueléticas, alteragdes
gastrointestinais e cefaléia leves a moderadas. Com os antimoniais pentavalentes também
foram observados prolongamento do intervalo QTc¢ do eletrocardiograma e elevacdo leve a
moderada das enzimas hepaticas e pancreaticas. Conclusao: Os antimoniais pentavalentes
foram os medicamentos mais utilizados (66,5%), seguidos da pentamidina (29,6%). Tanto o
tratamento com os antimoniais como com a pentamidina exibiu altas freqiiéncias de efeitos
adversos leves a moderados. Concluimos pela necessidade do desenvolvimento de novos
farmacos mais seguros para o tratamento da leishmaniose cutdnea e aplicacdo de critérios
definidos na coleta de informagao de efeitos adversos em estudos observacionais. Além disso,
a realizagdo de ensaios clinicos com monitoramento de efeitos adversos clinicos, laboratoriais
e eletrocardiograficos, com critérios de classificacdo de gravidade, independente do esquema
terapéutico adotado.

Palavras-chave: Revisdo Sistematica; leishmaniose cutinea/tratamento; agentes
antiprotozodrios /efeitos adversos
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ABSTRACT

Introduction: Pentavalent antimonials are first line drugs for treatment of cutaneous
leishmaniasis. Amphotericin B and pentamidine are considered second line drugs. Although
these drugs are used for many years, little is known about their safety. In this review we
identified and classified the main adverse effects associated with drug therapy and when it
was possible their frequencies were calculated. Methods: Systematic searches were
conducted in the medical literature using 10 database between August 13™ 2008 and March
31™ 2009. Clinical trials and observational studies were included since they reported
subjective complaints or laboratory and electrocardiographic abnormalities. Results: Sixty-
five articles were included in which were treated 4,359 patients from 12 countries, infected
with eight different species of Leishmania. Even though the small number of drugs used in the
articles included in this review, we find a great variety of treatment regimens. Thus, it was
necessary to group the adverse effects of pentavalent antimonials and pentamidine by
physiological systems regardless of formulation, daily dose, treatment time and route of
administration. Frequencies of adverse effects were calculated based on data from 32 articles
involving 1,866 patients. Mild to moderate musculoskeletal pain, gastrointestinal disorders
and headache were the most common subjective complaints reported with pentavalent
antimonials and pentamidine therapy. Prolongation of the corrected QT interval and mild to
moderate elevated liver and pancreatic enzymes were related with pentavalent antimonials
treatment. Conclusion: Pentavalent antimonials and pentamidine were most used drugs
(66.5% and 29.6%, respectively). Both drugs demonstrated high frequency of mild to
moderate adverse effects. The development of new safety drugs is need. More clinical trials
and observational studies should be conducted to determine the best therapeutical regimens
including monitoring for adverse effects, with well defined criteria of severity.

Key-words: Systematic Review, cutaneous leishmaniasis / drug therapy; antiprotozoal agents
/ adverse effects
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1. INTRODUCAO

1.1 Leishmaniose cutanea

As leishmanioses sdo um grupo de doengas causadas por diversas espécies de
protozoarios do género Leishmania e transmitidas através da picada de insetos de diferentes
espécies de flebotomineos.' Os parasitas sdo capazes de produzir alteragdes na pele, mucosas
e cartilagens, caracterizando a forma tegumentar da doenca.”

As leismanioses causadas por espécies dermotropicas sdo encontradas em 88 paises no
mundo ¢ sdo endémicas em 82 destes. A Organizagdo Mundial de Saude estima que a
incidéncia anual da doenca seja de cerca de 1,5 milhdes de casos novos/ano. O Brasil,
juntamente com outros seis paises em desenvolvimento (Afeganistdo, Argélia, Ird, Peru,
Arébia Saudita e Siria) concentra cerca de 90% dos casos de leishmaniose cutdnea.’ A
infeccdo ndo esta restrita as areas remotas e a urbaniza¢do da doenga ¢ um fato que ocorre em
diversos paises, inclusive o Brasil.*

A leishmaniose tegumentar americana pode apresentar-se clinicamente de duas formas
no ser humano. Na forma cutanea (leishmaniose cutanea), as lesdes podem manifestar-se de
maneira localizada ou disseminada. A forma mucosa (leishmaniose mucosa), causada por L.

brazilensis, caracteriza-se por lesdes destrutivas localizadas nas vias aéreas superiores.™

Os antimoniais trivalentes, conhecidos como tartaros eméticos foram introduzidos na
terapéutica por Gaspar de Oliveira Vianna em 1912, quando o médico brasileiro tratava
pacientes com leishmaniose cutidnea. Alguns anos depois, na Italia, este composto foi
utilizado no tratamento do calazar. Devido a toxicidade elevada e os graves efeitos colaterais
associados ao tartaro emético, formulagcdes contendo antiménio pentavalente foram
desenvolvidos.® Atualmente, estes firmacos sdo considerados pela Organizagio Mundial da
Saude como primeira linha para o tratamento da leishmaniose cutanea, por apresentam melhor
indice terapéutico do que as chamadas drogas de segunda linha, como a anfotericina B e a
pentamidina. Indice terapéutico ¢ uma medida utilizada em Farmacologia que relaciona a dose
necessaria para produzir efeito terapéutico com a dose responsavel pelo surgimento de efeitos

toxicos. Quanto menor for este indice mais facilmente o farmaco atingira niveis plasmaticos



toxicos.” Como as ultimas apresentam maior risco de toxicidade, sdo recomendadas apenas
nos casos onde ha contra-indicacio, intolerancia ou resisténcia aos antimoniais.*’

No Brasil, o tratamento da leishmaniose cutanea ¢ realizado quase exclusivamente
com um determinado tipo de antimonial pentavalente, o antimoniato meglumina
(Glucantime®). Porém, devido as diferengas regionais de sensibilidade dos parasitos a este
medicamento, as dosagens devem ser ajustadas de acordo com o padrio da resposta
terapéutica observada, definida pelos critérios de cura.'®"!

Além disso, existem ainda esquemas alternativos para utilizagdo dos antimoniais
pentavalentes, como sua administragdo intralesional, o emprego de baixas doses (abaixo de
10mg/Kg/dia) e combinacdo com outros medicamentos como imiquimode, alopurinol e
imunoterapia.'>"*'* Ha ainda, uma variedade de tratamentos tdpicos empregados para
leishmaniose cutanea, tais como: aplicacdo de calor no local da les3o, nitrogénio liquido,
sulfato de zinco, laser, remogdo cirurgica. Contudo, apesar da maioria destas modalidades
terem sido testadas mundialmente em varios estudos clinicos, os resultados sdo
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controversos.

1.2 Efeitos adversos: defini¢io e terminologia

Embora os medicamentos recomendados para o tratamento da leishmaniose cutianea
sejam usados ha décadas, conhece-se pouco sobre sua seguranga. A seguranca de um farmaco
esta relacionada a incidéncia e a gravidade de eventos que, de alguma forma, interferem no
alcance dos objetivos terapéuticos.'® Estes eventos sdo frequentemente denominados
“problemas relacionados com medicamentos”, termo traduzido do inglé€s drug-related
problems ou adverse drugs events. Estes sdo problemas de satude, entendidos como resultados
clinicos negativos, derivados da farmacoterapia que ndo conduzem ao alcance do objetivo
terapéutico ou levam ao surgimento de efeitos ndo desejados. A defini¢do para o termo ¢
ampla e inclui problemas como falha terapéutica, intoxicagdo acidental ou intencional, uso
abusivo de drogas, erros de administragdo e problemas de adesao.

“Efeitos adversos a medicamentos” sdo eventos desfavoraveis associados
temporalmente ao seu uso, com provéavel relagio causal.'’ De acordo com Capella e Laporte,
os termos “reagdo adversa”, “efeito indesejavel” e “doenca iatrogénica” sdo equivalentes e
correspondem ao conceito anterior.'® No entanto, varios outros termos podem ser encontrados

na literatura internacional, causando grande confusdo. O Quadro 1, mostra os principais



termos relacionados a efeitos adversos a medicamentos utilizados nas bases MedLine e

Excerpta Medica (Embase)."”

MEDLINE EMBASE
Poisoning Side effect
Toxicity Adverse drug reaction
Chemically induced Drug toxicity
Contraindications Complications
Complications

Quadro 1: Termos indexados nas principais bases eletrénicas.
Adaptado de Locke et al (2007).1?
Embase: Excerpta Medica

Estudos clinicos em seres humanos devem seguir as normas de boas praticas clinicas

e, obrigatoriamente, relatar todas as reagdes adversas, inclusive os estudos ndo

intervencionais.”® A diretriz E2A do International Conference on Harmonisation define e
O 21 . .

regulamenta os estudos de seguranca farmacologica.” Este guia aplica-se a estudos que

envolvam novos medicamentos e produtos derivados da biotecnologia para uso em humanos,

além de medicamentos ja aprovados.

1.3 Revisoes Sistematicas

Existe um interesse mundial no desenvolvimento de medidas que garantam que as
politicas publicas e tomadas de decisdo sejam baseadas nos resultados de pesquisas relevantes
e confiveis.?

Revisdes bibliograficas narrativas sdo resumos da literatura especializada sobre um
determinado tema. Nestas revisdes, muitas vezes os dados analisados sdo interpretados de
forma inadequada, fornecendo conclusdes espurias ou pouco claras.”**

Uma Revisdo sistematica compreende uma pesquisa ampla e criteriosa de estudos
primarios focados em uma determinada questdo clinica. Os critérios de selecdo dos artigos sao
claros e os critérios de elegibilidade reprodutiveis. Existe analise critica dos estudos quanto a
sua qualidade e sintese dos resultados de acordo com métodos explicitos e pré-determinados.
Se os dados obtidos preencherem certos critérios, como por exemplo, homogeneidade, podem
ser combinados em uma meta-analise.”

Revisdes sistematicas sdo componentes importantes da “medicina baseada em

evidéncias”, porém a maioria dos revisores concentra-se na determinagdo da efetividade do



tratamento ou intervencdo. Este foco no beneficio da terapéutica aliada a omissdo de
informagdes sobre os efeitos adversos pode trazer uma estimativa superestimada sobre a

efetividade do tratamento. "



2. JUSTIFICATIVA

Encontramos na literatura apenas duas revisdes sistemdticas para o tratamento da
forma cutanea da leishmaniose tegumentar no Novo Mundo. Na primeira, publicada por Tuon
et al, foram incluidos alguns ensaios ndao controlados e outros com pequeno nimero de
pacientes. Este fato acarretou alto grau de heterogeneidade entre os estudos que ndo foi
considerada pelos autores na analise dos dados.”® Na mais recente, Gonzalez et al incluiram
38 ensaios clinicos randomizados abordando varios esquemas terapéuticos, envolvendo
principalmente infec¢des por L. braziliensis ¢ L. panamensis.”’” Ambas concluiram que nio ha
ainda consenso sobre qual melhor regime de tratamento. Além disso, nenhuma abordou os
aspectos relacionados a seguranca dos medicamentos utilizados no tratamento da doenca.

Assim, a elaboragdo de uma revisdo sistematica que contemple informagdes sobre a
seguranga dos varios esquemas terapéuticos, contribui para o estabelecimento do padrdo de
efeitos adversos clinicos, laboratoriais e eletrocardiograficos para os diferentes farmacos

utilizados no tratamento da leishmaniose cutanea no Novo Mundo.



3. OBJETIVOS

3.1 Geral:

Estabelecer o perfil de efeitos adversos associados aos medicamentos recomendados

para o tratamento da leishmaniose cutdnea no Novo Mundo.
3.2 Especificos:

1- Identificar os efeitos adversos clinicos, laboratoriais e eletrocardiograficos associados a

cada medicamento avaliado;
2- Classificar tais efeitos quanto a gravidade;

3- Quando possivel, estimar suas freqiiéncias;



4. ARTIGO

O artigo: “Revisao Sistematica dos Efeitos Adversos do Tratamento da
Leishmaniose Cutinea no Novo Mundo”, autoria de Luiz Filipe Gongalves de Oliveira,
Armando de Oliveira Schubach, Maria de Fatima Martins Moreira, Sonia Regina Lambert
Passos, Raquel de Vasconcellos Carvalhaes de Oliveira, Mauro Célio Marzochi e Carlos
Augusto Ferreira de Andrade, submetido ao periddico The Lancet Infectious Diseases,
substitui as se¢des “Métodos”, “Resultados” e “Discussdo” da presente dissertacdo de

mestrado.



Systematic Review of the Adverse Effects of Cutaneous Leishmaniasis Treatment in the
New World

Abstract

Pentavalent antimonials are first-line drugs for the treatment of the cutaneous form of
American tegumentary leishmaniasis. Second-line drugs include amphotericin B and
pentamidine. Although these drugs have been used for decades, little is known about their
safety. The objective of this review was to identify and classify the main adverse effects
associated with these drugs and to estimate the frequency of these effects, whenever possible.
Intervention studies, case series and case reports containing information regarding clinical,
laboratory or electrocardiographic adverse effects of drugs used for the treatment of cutaneous
leishmaniasis were systematically retrieved from 10 databases searched between August 13,
2008 and March 31, 2009. The 65 studies included in this review had treated a total of 4,359
patients from 12 countries infected with eight different Leishmania species. Despite the small
number of drugs used in these studies, a wide variability in the therapeutic regimens was
observed. As a consequence, the adverse effects of pentavalent antimonials and pentamidine
needed to be classified jointly according to system, irrespective of formulation, daily dose,
duration of treatment and route of administration. The frequencies of adverse effects were
calculated based on the data of 32 articles involving 1,866 patients. The most frequently
reported clinical adverse effects of pentavalent antimonials and pentamidine were
musculoskeletal pain, gastrointestinal disturbances, and mild to moderate headache.
Electrocardiographic QTc interval prolongation and a mild to moderate increase in liver and
pancreatic enzymes were additional adverse effects of pentavalent antimonials. In conclusion,
clinical trials are necessary to monitor the clinical, laboratory and electrocardiographic

adverse effects using criteria for the classification of severity.



Key-words: systematic review, cutaneous leishmaniasis/treatment; antiprotozoal

agents/adverse effects.



Introduction

Leishmaniases are parasitic diseases caused by different protozoan species of the
genus Leishmania, including those of the subgenus Leishmania, which display dermotropism
or viscerotropism (Old and New World), and of the subgenus Viannia, which are exclusively
dermotropic (New World). The parasites are transmitted by the bite of different sandfly
species.' Leishmaniases caused by dermotropic species are endemic in 82 countries, with an
incidence of approximately 1.5 million cases per year. About 90% of cutaneous leishmaniasis
cases are concentrated in Brazil and six other developing countries.” American tegumentary
leishmaniasis, a term comprising cutaneous forms with a potential to evolve to secondary
mucosal forms, is mainly caused by Leishmania (Viannia) braziliensis and is endemic in
various regions of the Americas.””

Pentavalent antimonials are the first-line drugs for the treatment of the cutaneous form
of leishmaniasis in the New World. The recommended dose range is 10 to 20 mg Sb”"/kg/day
for a minimum period of 20 days.”®"® Other therapeutic regimens are also used, but no
consensus exists over which is the best one.”'® In view of their higher toxicity, amphotericin
B and pentamidine are second-line drugs, which are recommended in cases of
contraindication, intolerance or resistance to antimonials.*'" The efficacy of different drugs
seems to vary according to the Leishmania species involved."

Adverse drug effects are unfavorable events associated in time with the use of a
medication and may have a causal relationship."® The safety of a drug is related to morbidity
and mortality resulting from the incidence and severity of adverse effects.'* Although the
drugs recommended for the treatment of cutaneous leishmaniasis have been used for decades,

little is known about their safety.



Systematic reviews give priority to efficacy over safety.'

We found only two
systematic reviews on the treatment of cutaneous leishmaniasis in the New World, but none of
them considered safety-related issues.” "

The objective of the present systematic review was to identify and classify the main
clinical, laboratory and electrocardiographic adverse effects associated with drugs

recommended for the treatment of the cutaneous form of leishmaniasis in the New World, and

to estimate the frequency of these adverse effects.

Methods

The present systematic review was conducted according to the PRISMA guideline
(Preferred Reporting Items for Systematic Reviews and Meta-Analyses). '
Search strategies and selection criteria

The searches and review process were performed according to a pre-established
protocol restricted to the cutaneous form of leishmaniasis in the New World. Intervention
studies, case series and case reports, in which patients were treated with the recommended
drugs and clinical, laboratory or electrocardiographic adverse effects were recorded, were
included. In the case of experimental drug studies in which the control group received the
approved drugs, only this group was evaluated. Studies using miltefosine were included since
this drug is currently under evaluation for the treatment of cutaneous leishmaniasis in the New
World. There were no restrictions in terms of patient age or language of the published articles.

The following scientifically reliable databases providing electronic access to
bibliographic references were chosen: PubMed, Literatura Latino-Americana e do Caribe em

Ciéncias da Saude (LILACS), Cochrane, Scopus, Web of Science, Science Direct, Excerpta

Medica Database (Embase), Sciclo, Highwirepress, and Scirus. Search strategies combining

the following keywords were elaborated for each database: adverse effects, adverse drug



reaction and side effects, preceded by the names of the drugs selected (antimony, sodium
stibogluconate, meglumine antimoniate, pentamidine isethionate, pentamidine mesylate,
amphotericin B, miltefosine), and treatment, drug therapy, leishmaniasis, cutaneous. The
Scirus database also covered grey literature. The complete search strategies are summarized in
Appendix 1. The searches were started on August 13, 2008 and were updated until March 31,
2009. The reference lists of all articles were reviewed manually for the identification of new
articles.

A database of the electronic search results was created with the EndNote X1 program.
Duplicate citations were eliminated. Potentially relevant titles and abstracts were
independently selected by the pairs of reviewers LFGO/CAFA and LFGO/AOQOS. Divergences

were resolved by consensus or by a third reviewer, if necessary.

Data extraction

The quality of the studies initially selected was evaluated independently by the same
pairs of reviewers. Studies in which the monitoring of clinical, laboratory or
electrocardiographic adverse effects was described in the methods section were considered to
be adequate. Independent data extraction was performed by filling out a standard form
(Appendix 2). During this step, divergences were also resolved by consensus or by a third
reviewer, if necessary. The severity of adverse effects was classified according to the criteria
adopted by the Acquired Immunodeficiency Syndrome Clinical Trials Group.'” The articles
approved were classified according to the type of study, country of contraction of the
infection, and therapeutic regimen. A list of adverse effects was obtained and frequencies
were calculated, whenever possible.

Results
The search of the 10 databases initially yielded 1,358 abstracts; 86 of them were

selected for complete reading of the articles. In addition, 36 articles were obtained by cross-



referencing, resulting in 122 studies. Of these, the following 65 studies were approved and
included in the systematic review: 31 clinical trials, 28 case series, and six case reports

(Figure 1).

1358 reference s idenfified in the 10
daotabases searched

1272 excluded after first scre ening:
1044 duplicates;
202 based on file or abstract

k4

Y

2d arficles selected based
on analysis of the abstract

3é oddifional papers identified
in the reference lists

Y

122 articles selected for detailed
evaluation by the authors

57 excluded for the following
redsons:

20 experimental freatment,

2 mLor WL

2 O or NI O,

7 no safety assessment,

p 4 no treatment,

3 only abstract,

2 arficle not found;

1 inadequate data reatment,
1 case of overdose,

1 cause -effect relafionship not
established:

1 article in &erman {(languoage)

&5 articles met the inclusion
criteria for systermafic review

Figure 1: Flow chart illustrating the selection process of the studies. ML:
mucosal leishmaniasis; VL: visceral leishmaniasis; OW: Old World; NW: New

The 65 studies included had treated a total of 4,359 patients who contracted the
infection in the following countries: Brazil, Colombia, Panama, Bolivia, Guatemala, French
Guiana, Peru, Venezuela, Ecuador, Mexico, and Argentina. The Leishmania species involved
were: L. (Viannia) braziliensis, L. (V.) guyanensis, L. (V.) panamensis, L. (V.) naiffi, L. (V.)
shawi, L. (Leishmania) mexicana, L. (L.) amazonensis, and L. (L.) chagasi.

Table 1 shows the general characteristics of each study and the respective therapeutic

regimen used.



Table 1: Studies providing information about the adverse effects of cutaneous leishmaniasis

tfreatment in the New World.

First author, year

Andersen, 200541

De Paula, 200342

Correia, 199647

Soto, 1993¢3

Wortman, 200233

Ballow, 198768

Oster, 198525

Palacios, 2001¢?

Oliveira-Neto, 199719*

Arana, 199431

Kopke, 199120

Deps, 200038

Saldanha, 200034

Saldanha, 199944

Saeénz, 198770*

Soto, 20043¢"

Soto, 199457

Country

Peru

Brazil

Brazil

Colombia

Panama

Panama

NS

Colombia

Brazil

Guatemala

Brazil

Brazil

Brazil

Brazil

Panama

Bol/Col

Bol/Col

Bol/Col
Colombia

N Drug
CLINICAL TRIALS

40 MA

40 PI

41 MA

38 Pl

16 MA

15 Pl

23 MA

27 Pl

19 SSG

19

19 SSG

21

12

12 SSG

12

68 MA

68

12 MA

11

22 MA

22

14 MA

12

32 MA

31 SSG BP88

47 MA

64 SSG BP88

58 MA

69 SSG BP88

29 MA

30 SSG
20/30  MA

8/8 SSG
17/31 SSG BP88

38 PI

56

Therapeutic regimen

20 mg/kg/day, 20x, continuous IV
2 mg/kg/day, 7x, alternate days
20 mg/kg/day, 20x, continuous IV
4 mg/kg/day, 3x, alternate days
10 mg/kg/day, 20x, continuous IM
4 mg/kg/day, 8%, alternate days
20 mg/kg/day, 20x, confinuous IM
2 mg/kg/day, 7x, alternate days
20 mg/kg/day, 20x, continuous IV
20 mg/kg/day, 10x, continuous IV
20 mg/kg/day, 20x, continuous IV
10 mg/kg/day, 20x, continuous IV

600 mg/day, 10x, contfinuous IV

20 mg/kg/day, 20x, continuous IM
20 mg/kg/day,10x, continuous IM
5 mg/kg/day, 30x, continuous IV
20 mg/kg/day, 30x, continuous IV
20 mg/kg/day, 20x, continuous IV
20 mg/kg/day, 10x,continuous IV
14 mg/kg/day, 20x, intermittent IV
28 mg/kg/day, 10x, intermittent IV
15 mg/kg/day, 20x, continuous IM

20 mg/kg/day, 20x, continuous IV

20 mg/kg/day, 20x, confinuous IM/IV

20 mg/kg/day, 20x, continuous IM

20 mg/kg/day, 20x, continuous IM
20 mg/kg/day, 20x, continuous IM
20 mg/kg/day, 20x, continuous IM
2 mg/kg/day, 4x, alternate days
3 mg/kg/day, 4x, alternate days



Soto, 20016¢*

Soto, 2004¢5*

Krolewiecki, 200730"
Arevalo, 200771
Armijos, 200472
Velez, 199773
Martinez, 199735
Hepburn, 199474
Hepburn, 199443
Martinez, 199275
Navin, 199232
Navin, 199023
Saenz, 199076
Convit, 198745

Oliveira-Neto, 200621
Name, 200541
Romero, 200377
Passos, 200127
Romero, 200178
Ribeiro, 199979
Oliveira-Neto, 199718
Chulay, 198824
Lawn, 200680"

Name, 20054!

Scope, 200337
Seaton, 199928
Zlotogorski, 199839
Wortmann, 199829
Gasser, 199440°
Hepburn, 199481
Hepburn, 199322

Chulay, 198824
Henderson, 198526
Oliveira-Neto, 19975

Colombia

Colombia
Guatemala

50 mg/day, 20x
50 mg/day, 7x + 100 mg/day, 13x
100 mg/day, 7x+ 150 mg/day, 13x
150 mg/day,28x
50 mg/day, 28x
50 mg/day, 28x

CONTROL GROUPS OF EXPERIMENTAL DRUG STUDIES

Argentina
Peru
Ecuador
Colombia
Colombia
Belize
Belize
Colombia
Guatemala
Guatemala
Panama
Venezuela

Brazil
Brazil
Brazil
Brazil
Brazil
Brazil
Brazil
Panama/Colombia
NS
Brazil
Bolivia
Belize
Bolivia/Peru
Panama
Peru
Belize
Belize
Belize
Panama/Colombia
NS
Brazil

16
19 MT
17
20
49 MT
40
23 MA
7 MA
36 MA
67 MA
49  SSG
7 $SG
17 SSG
33 SSG
40  SSG
22 MA
19 SSG
42 MA
CASE SERIES
40 MA
183 MA
73 MA
358 MA
118 MA
62 MA
159 MA
3 MA
60  SSG
34  SSG
12 SSG
13 SSG
8 $SG
90  SSG
10 SSG
12 SSG
101 SSG
72 SSG
200 S$SG
22 SSG
74 MA

10 mg/kg/day, 28x, continuous IM
20 mg/kg/day, 20x, continuous IV
20 mg/kg/day, 10x, continuous IM
20 mg/kg/day, 20x, continuous IM
20 mg/kg/day, 15x, confinuous
20 mg/kg/day, 20x, continuous IV
20 mg/kg/day, 20x, continuous IV
20 mg/kg/day, 15x, NS
20 mg/kg/day, 20x, continuous IV
850 mg/day, 15x, continuous IM
20 mg/kg/day, 20x, continuous IM
17 mg/kg/day, 20x, infermittent IM

405 mg/day, alternate days, IM
20 mg/kg/day, 20x confinuous NS
20 mg/kg/day, 20x, continuous, IV

15 mg/kg/day, 10 days intermittent, IM
20 mg/kg/day, 20x, continuous, IV/IM
15 mg/kg/day, 10x, intermittent NS
5 mg/kg/day, 30x, continuous IM

850 mg/day, 20x, continuous IM
20 mg/kg/day, 21x, confinuous NS
20 mg/kg/day, 20x, continuous NS

600 mg/day, 2x + 20mg/kg/day, 19x
20 mg/kg/day, 20x, continuous IV
20 mg/kg/day, 18x, continuous IV
20 mg/kg/day, 10x, intermittent NS
20 mg/kg/day, 20x, continuous IV
20 mg/kg/day, 20x, continuous IV

600-800 mg/day, 10x, intermittent IV

1200 mg/day, 14x, intermittent IV
10 mg/kg/day, 10x, intermittent NS

600 mg/day, 10x, confinuous NS

NS, IL



Barrios, 198653
Gadelha, 199052
Roussel, 200654

Robledo, 200655
Delobel, 200360*
Lai A Fat, 2002¢2

Nacher, 20015¢

Dimer-David, 199258

Talhari, 198559

Solomon, 20074

Oliveira-Neto, 200447
Oliveira-Neto, 200447
Costa, 200350
Rodrigues, 19994
Hepburn, 19934¢
Kopke, 199348
Koerber, 197882

Brazil
Brazil

French Guiana

Colombia
French Guiana
French Guiana

French Guiana

Bolivia

Brazil

Bolivia

Brazil
Brazil
Brazil
Brazil
Belize
Brazil
Mexico

6
64
281
137
63
2¢p
235
80
198
12
15
11
6
13
7

MA
MA
Pl

Pl

Pl

PM

Pl

Pl

Pl

Pl

LAB

CASE REPORTS

MA
MA
SSG
MA
SSG
MA
SSG

1 ampule, 2x, IL
1-10 mL, 1x/week; then 1x/10 or 15
4 mg/kg/day, 4x, alternate days
7 mg/kg single dose
4 mg/kg/day, 4x, alternate days
7 mg/kg single dose
120 mg/day, 7 a 10x
300 mg/week + 1x or 2x
4 mg/kg/day, 2x, 48-h interval
4 mg/kg/day, 3x, 48-h interval
4 mg/kg/day, 4x, 48-h interval
4 mg/kg/day, 5x, 48-h intervall
4 mg/kg/day, 3x, 48-h interval
4 mg/kg/day, 4 to 9x, 48-h interval
3 mg/kg, éx (total dose 18 mg/kg)

5 mg/kg/day, 30x, continuous
850 mg/day, 30x, continuous
10 mg/kg/day, 20x, confinuous
8.1 mg/kg/day, 20x, continuous
20 mg/kg/day, 20x, continuous
20 mg/kg/day, 30x, continuous
600 mg/day, 10x, contfinuous

MA: meglumine antimoniate; Pl: pentamidine isethionate; SSG: sodium stibogluconate;

SSG BP88: sodium stibogluconate (Shandong Xinhua Pharmaceutical Co.); MT: miltefosine;

PM: pentamidine mesylate; LAB: liposomal amphotericin B; NS: not specified; IL: intralesional;

IV: intravenous; IM: intramuscular.

* Articles that reported the frequency of one or more adverse effects.

a Number of patients evaluated in the study (N = 56).

b Number of patients evaluated in the study (N = 45).

Pentavalent antimonials

A total of 2,900 patients received treatment with pentavalent antimonials. Of these,

937 participated in clinical trials, 1,594 in case series, seven were case reports, and 362

corresponded to the control groups of experimental drug studies. Doses below and above the



recommended range (10-20 mg Sb “/kg/day) were employed in the different therapeutic
regimens.'*?° Some authors adopted fixed doses, irrespective of body weight.?'2® However,
77.8% of the studies used the maximum dose recommended (20 mg Sb>"/kg/day).

The most frequently reported clinical adverse effects were musculoskeletal pain,
nausea, vomiting, diarrhea, abdominal pain, headache, anorexia, asthenia, fatigue, fever,
exanthema, erythema, and urticaria (Table 2). Herpes zoster was a complication cited by other

19,20,27-29
authors.

Intramuscular administration was associated with mild to moderate pain at
the site of application. In some cases, local pain was intense and required the interruption of
treatment or change of the route of administration.”® The most frequently reported local
reactions in the case of intravenous administration were thrombophlebitis, phlebitis, and

22,24,25,31,32
edema.” "

Pancreatitis and hepatitis were rarely cited and were related to treatment
with 20 mg Sb>*/kg/day for more than 10 days.**>’

The most frequently cited laboratory adverse effects were a mild to moderate increase
in liver and pancreatic enzymes (Table 3). However, treatment interruption was necessary on
some occasions.”*>% ** Other adverse effects included elevated creatine phosphokinase and
alkaline phosphatase levels, impaired renal function, eosinophilia, leukopenia, and
thrombocytopenia.’”*"** All of these alterations were transient and returned to normal after
the end of treatment, except for two occasions when thrombocytopenia resulted in treatment
interruption.”**

The most frequently cited electrocardiographic abnormalities were QTc interval
prolongation and ventricular repolarization disturbances (Table 3). Severe arrhythmias were
reported in two studies.***’

Rare but severe adverse effects were cited in the case reports and generally occurred

after the 15th day of treatment: thrombocytopenia and eosinophilic panniculitis.***’ Three

cases of death were also reported: the first was due to renal and hepatic insufficiency and



occurred 3 days after the end of treatment with meglumine antimoniate at a dose of 20 mg
Sb>*/kg/day for 30 days.* The second case of death was due to acute tubular necrosis and
occurred on day 20 of treatment with meglumine antimoniate at a dose of less than 10 mg
Sb>*/kg/day.* The third case was due to cardiorespiratory insufficiency and occurred on day
12 of treatment with sodium stibogluconate BP88 (Shandong Xinhua Pharmaceutical Co.) at a
dose of 10 mg Sb”"/kg/day.”

Intralesional treatment was reported in three studies (144 patients).”'™ Mild to
moderate adverse effects were reported in about 98% of cases: pain, erythema or edema at the
site of application. Urticaria, hemorrhage, lipothymia, and the formation of a local abscess

were rarely observed.

Pentamidine

A total of 1,291 patients were treated with pentamidine. Generally, a dose of 2 to 4
mg/kg/day was administered on alternate days, with two to four applications.”*™ Some
authors preferred the administration of a single dose of 7 mg/kg.>*®

The most frequently reported clinical adverse effects were musculoskeletal pain,
anorexia, abdominal pain, nausea, vomiting, headache, asthenia, and fatigue (Table 2). Mild
to moderate pain at the site of application was reported at a frequency higher than 20%.
Alterations in the sense of taste such as metallic or bitter taste and hypotension were also
observed. %1% Delobel er al,”° using a single dose of 7 mg/kg in a series of 26 cases,
observed rhabdomyolysis in 23 patients. The laboratory adverse effects of pentamidine are
shown in Table 3. Two reports of hypoglycemia, one of them severe, were found.””*
The frequencies of adverse effects were calculated for pentavalent antimonials and

pentamidine based on the information of 32 articles involving 1,866 patients, irrespective of

formulation, dose, duration of treatment, or route of administration (Table 4).



Table 2: Number of articles reporting clinical adverse effects according to drug used

for the treatment of cutaneus leishmaniasis in the New World.

Clinical adverse effects MA SSG SSG BP88 Pl
N=28 N=21 N=3 N=12
% % % %
Myalgia/arthralgia 78.6 62.0 66.7 58.3
Gastrointestinal 71.4 52.4 33.3 83.3
disturbances
Headache 50.0 47.6 66.7 50.0
Anorexia 39.3 23.8 66.7 16.7
Asthenia/fatigue 39.3 14.3 33.3 41.7
Fever 32.1 14.3 66.7 16.7
Cutaneous reactions 28.6 19.0 66.7 8.3
Cardiovascular 17.8 9.5 66.7 25.0
alterations
Local pain 14.3 9.5 - 66.7
Taste alterations 10.7 4.8 33.3 25.0
Respiratory alterations 10.7 - - 8.3
Balance disturbances 10.7 - - 25.0
Neurological alterations 7.1 14.3 - 25.0
ltching 7.1 9.5 - -
Pancreatitis 3.6 4.8 33.3 -
Thrombophlebitis 3.6 19.0 - -
Behavioral alterations 3.6 - - 8.3
Local reaction - 14.3 - 8.3
Rhabdomyolysis - - - 8.3

N: Number of articles evaluated (case series, clinical frials and control groups of experimental
interventions); MA: meglumine antimoniate; SSG: sodium stibogluconate; SSG BP88: sodium
stibogluconate, Chinese fabrication (Shandong Xinhua Pharmaceutical Co.); Pl: pentamidine
isethionate.

aOnly one case series used pentamidine mesylate.

Table 3: Number of articles reporting laboratory and electrocardiographic adverse effects

according to drug used for the treatment of cutaneus leishmaniasis in the New World.

Laboratory and MA SSG SSG BP88 Pla
electrocardiographic

N=28 N=21 N=3 N=12

adverse effects
% % % %

t AST/ALT 39.3 57.1 66.7 8.3
tLipase/amylase 14.3 28.6 66.7 -
tCreatine phosphokinase 7.1 9.5 - 16.7
t Alkaline phosphatase 3.6 4.8 33.3 -
Eosinophilia 7.1 9.5 - -

Thrombocytopenia - 14.3 - -



Leukopenia - 9.5 - -

Hypoglycemia - - - 16.7
Renal alterations - 4.8 - -
QTc prolongation 17.8 14.3 66.7 -
vrd 14.3 28.6 66.7 -
Ischemic alterations 3.6 - 33.3 -
Arrhythmias 14.3 - 66.7 -

N: Number of articles evaluated (case series, clinical trials and control groups of experimental
interventions); MA: meglumine antimoniate; SSG: sodium stibogluconate; SSG BP88: sodium
stibogluconate, Chinese fabrication (Shandong Xinhua Pharmaceutical Co.); Pl: pentamidine
isethionate; Vrd: ventricular repolarization disturbance; AST: aspartate aminotransferase; ALT:
alanine aminotransferase.

aOnly one case series used pentamidine mesylate.

Table 4: Frequency of clinical, laboratory and electrocardiographic adverse effects among

pafients freated with pentavalent antimonials and pentamidine isethionate.

Pentavalent antimonials Pentamidine
Signs and symptoms 10-20 mg/kg/day 2-4 mg/kg/day
N % N %
Myalgia/arthralgia 848 48.6 289 24.9
Gastrointestinal 361 17.4 312 21.5
disturbances
Headache 632 23.6 224 15.2
Anorexia 257 19.4 15 46.7
Asthenia/fatigue 127 18.9 128 21.1
Fever 430 16.7 103 8.7
Cutaneous reactions 238 5.9 38 5.3
Cardiovascular alterations 254 6.7 77 7.8
Respiratory alterations 76 10.5 40 5.0
Local pain 42 64.3 526 31.6
lfching 23 8.7 - -
Taste alterations 154 25.3 40 17.5
Neurological alterations 103 2.9 281 4.6
Balance disturbances 77 5.2 88 22.7
Behavioral alterations - - 38 5.3
tAST/ALT 268 43.3 - -
tLipase/amylase 157 59.9 - -
Leukopenia 52 7.7 - -
Thrombocytopenia 42 7.1 - -
Hypoglycemia - - 83 2.4
QTc prolongation 162 16.0 - -
Vrd 124 25.0 - -

Arrhythmia 61 3.3 - -




N: Number of patients evaluated; Vrd: ventricular repolarization disturbance; AST: aspartate
aminofransferase; ALT: alanine aminotransferase.
Amphotericin B

Liposomal amphotericin B was evaluated in only one case series.®* In that study, seven
patients were treated with a total dose of 18 mg/kg and mild dyspnea and erythema were

observed in two patients.

Miltefosine

Oral treatment with miltefosine was used in two clinical trials. One of these studies
evaluated the efficacy and safety of the drug administered at a daily dose of 50 mg for 28 days
for the treatment of cutaneous leishmaniasis caused by L. (L.) mexicana and L. (V.)
braziliensis. The intervention included 49 patients from Colombia and 40 from Guatemala.®®
The clinical adverse effects reported were vomiting (63%), nausea (36%), kinetosis (29%),
headache (27%), and diarrhea (11%). One patient presented severe headache and kinetosis
and discontinued the medication on the penultimate day of treatment. A mild to moderate
increase in aminotransferases and creatinine was observed in 10% and 31% of patients,
respectively. In another clinical trial conducted in Colombia on 72 patients, Soto et al®
compared four different doses of miltefosine. The main adverse effects (kinetosis, vomiting
and elevated aminotransferases) were more frequent and intense in the groups receiving the
higher dose (150 mg/day). One patient receiving high doses reported mild to moderate

abdominal pain.

Discussion
This systematic review provides information regarding the safety of treatment of 4,359

patients of different ages with cutaneous leishmaniasis caused by eight different Leishmania



species in 12 countries of the New World. One case series should be highlighted in which L.
(L.) chagasi, the causative agent of visceral leishmaniasis, was identified as the cause of one
case of cutaneous leishmaniasis.**

Although randomized clinical trials are considered to be the gold standard for the
evaluation of the efficacy of interventions, case series and case reports were also included
since rare and severe adverse effects are frequently reported in these studies. In addition,
clinical trials tend to exclude older adults, patients with chronic diseases and other individuals
who present a higher risk for adverse effects."

Despite the broad and meticulous search of 10 databases using carefully selected
keywords, with coverage of the grey literature and no language restriction, only 65 articles
containing data about adverse effects were approved.

Therapeutic trials in humans should follow the guidelines of good clinical practice and
adequately report adverse effects.*** However, inadequate monitoring of clinical, laboratory
and electrocardiographic adverse effects, as well as the lack of classification according to
criteria of severity, was a constant finding in the articles evaluated. As a consequence, instead
of reporting adverse effects individually, it was necessary to categorize them into
gastrointestinal disturbances, cardiovascular alterations, neurological alterations, taste
alterations, and cutaneous reactions, among others.

As shown in Table 1, the frequencies of one or more adverse effects were reported in
44 articles (indicated by an asterisk in Table 1). However, divergences among frequencies
were expressive. The most common adverse effects were arthralgias and myalgias, which
were reported consistently. Other effects such as itching, respiratory alterations and balance
disturbances were reported less regularly. Some studies limited their safety results to vague
statements such as “no adverse effect was observed” or “the drugs were well tolerated”. Thus,

the true frequency of the adverse effects shown in Table 4 might be underestimated. In the



remaining articles, adverse effects were cited without reporting their respective frequencies.
We chose to complete the information with Tables 2 and 3, which show the number of articles
reporting adverse effects according to the drug used for the treatment of cutaneus
leishmaniasis in the New World.

Despite the small number of drugs used in the studies included in this review
(meglumine antimoniate, sodium stibogluconate from different manufacturers, pentamidine
isethionate and mesylate, liposomal amphotericin B, and miltefosine), we observed a wide
variability in the therapeutic regimens employed. As a consequence, the adverse effects of
pentavalent antimonials and pentamidine needed to be considered jointly, irrespective of
formulation, daily dose, duration of treatment and route of administration.

Mild to moderate clinical, laboratory and electrocardiographic adverse effects were
frequent. In some cases, these effects were severe, resulting in temporary or definitive
treatment discontinuation, or even in death.**?° The profile of adverse effects of pentavalent
antimonials, pentamidine and miltefosine was established and their frequencies were
estimated, whenever possible.

Pentavalent antimonials were used for the treatment of 66.5% (n = 2,900) of the
patients. Of these, 78.4% (n = 2,273) received standard doses of 10 to 20 mg Sb’"/kg/day.
High frequencies of mild to moderate adverse effects were observed. Hepatic and pancreatic
abnormalities were transient and returned to normal after the end of treatment. QTc interval
prolongation, a condition that, if not detected early, may cause sudden and fatal arrhythmia,
was the most frequent electrocardiographic adverse effect.

Pentamidine was used in 29.6% (n = 1,291) of the patients. Of these, 63% (n = 813)
received doses of 2 to 4 mg/day. Treatment with pentamidine has also been associated with a
high incidence of adverse effects. Although hypoglycemia and insulin-dependent diabetes are

expected adverse effects, hypoglycemia was observed in only two of 93 cases, one of them



severe.””"® No case of diabetes was reported. Total pentamidine doses higher than 1 g are

believed to cause diabetes mellitus.” However, the total dose administered could not be
established in the patients studied. A high frequency of rhabdomyolysis was reported in one
of the studies; however, the authors only used elevated creatine phosphokinase 2 and 15 days
after treatment as a diagnostic criterion.’” The absence of observation of laboratory adverse
effects such as elevated liver and pancreatic enzymes, as well as of electrocardiographic
adverse effects (Table 4), might be due to the lack of these exams or inadequate routine
monitoring of adverse effects. Electrocardiographic evaluation was performed in only one
study.”®

In Brazil, amphotericin B deoxycholate is the first-choice drug for the treatment of
pregnant women and the second choice when no response to treatment with pentavalent
antimonials is obtained or when their use is not possible.” Classically, amphotericin B has
been associated with a high frequency of moderate to severe adverse effects.”> The few
studies identified in this review on the use of this drug for the treatment of American
tegumentary leishmaniasis analyzed patients with the cutaneous and mucosal form together.
These studies were excluded from the present review, which was restricted to the cutaneous
form. The only publication included described mild adverse effects in two of seven patients
treated with liposomal amphotericin B.** It was therefore not possible to evaluate the safety
profile of different amphotericin B formulations. Although liposomal amphotericin B has not
yet been approved for the treatment of cutaneous leishmaniasis in some countries such as
Brazil, the drug might be indicated in cases in which other therapeutic options (pentavalent
antimonials, amphotericin B deoxycholate and pentamidine) have failed or are
contraindicated.’

Miltefosine is a promising drug recently introduced for the treatment of visceral

leishmaniasis in the Old World. The use of this drug for the treatment of American



tegumentary leishmaniasis is being investigated. The main adverse effects of the drug are
related to its oral administration, affecting the gastrointestinal tract, in addition to the
observation of elevated aminotransferase and creatine phosphokinase levels.®>*® In contrast
to the studies using pentavalent antimonials, amphotericin and pentamidine, trials employing
miltefosine have followed the guidelines of good clinical practice. This fact has permitted the
short-term accumulation of evidence regarding the safety of this drug.

The drugs used for the treatment of cutaneous leishmaniasis are administered
parenterally and are associated with a high frequency of adverse effects. The heterogeneity of
studies and multiple safety outcomes reported in an incomplete and non-standardized manner
did not permit to obtain combined measures for a meta-analysis in this review.

This review highlights the need for the application of defined criteria to the data
collection on adverse effects in observational studies, as well as the need for clinical trials
employing drugs already used for the treatment of American tegumentary leishmaniasis. Such
studies should evaluate adverse effect using well-defined criteria for the classification of
severity. We recommend the monitoring of clinical, laboratory and electrocardiographic
adverse effects at a minimum interval of 10 days during treatment and on day 30 after the end
of treatment, irrespective of the therapeutic regimen adopted. Monitoring should include a
complete blood count and the measurement of urea, creatinine, glucose, electrolytes and liver

and pancreatic enzymes, in addition to an electrocardiogram.
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APPENDIX 1

Search strategy

Pubmed: ((("antimony/adverse effects”"[MeSH Terms] OR  "antimony  sodium
gluconate/adverse effects"[MeSH Terms]) OR "antiprotozoal agents/adverse effects"[MeSH
Terms] OR "meglumine/adverse effects"[MeSH Terms] OR '"paromomycin/adverse
effects"[MeSH  Terms] OR  "pentamidine/adverse  effects"[MeSH  Terms]  OR
"azithromycin/adverse effects"[MeSH Terms] OR 'itraconazole/adverse effects”"[MeSH
Terms]  OR  "organometallic =~ compounds/adverse  effects"[MeSH  Terms]  OR
"allopurinol/adverse effects”"[MeSH Terms] OR "ketoconazole/adverse effects”"[MeSH Terms]
OR '"trypanocidal agents/adverse effects"[MeSH Terms] OR "mefloquine/adverse
effects"[MeSH Terms]) OR (PENTAMIDINE ISETHIONATE AND "adverse effects”"[MeSH
Subheading])) AND ("leishmaniasis, cutaneous/drug therapy"[MeSH Terms] NOT
"leishmaniasis, mucocutaneous”"[MeSH Terms]) AND "leishmaniasis, cutaneous/drug

therapy"[MeSH Major Topic] AND ((Humans[Mesh])),

Embase: [#1 AND #2 AND #3] #1 'antimony’/exp OR 'antimony sodium gluconate'/exp OR
antiprotozoal OR 'meglumine’/exp OR ‘paromomycin’/exp OR 'pentamidine’/exp OR
‘azithromycin'/exp  OR  'itraconazole'/exp OR ‘organometallic compounds'/exp  OR
‘allopurinol’/exp  OR  'ketoconazole'/exp OR trypanocidal OR 'mefloquine’/exp OR
'pentamidine isethionate'/exp AND [2002-2009]/py #2'leishmaniasis cutaneous’ OR
'cutaneous leishmaniasis'/exp AND [2002-2009]/py1,773#3 'adverse effects’ OR 'side effects’
OR 'adverse drug reaction'/exp AND [2002-2009]/py;

Scopus: (TITLE-ABS-KEY(antimony OR "antimony sodium gluconate" OR antiprotozoal OR
meglumine OR paromomycin OR pentamidine OR azithromycin OR itraconazole OR
"organometallic compounds" OR allopurinol OR ketoconazole OR trypanocidal OR
mefloguine OR "PENTAMIDINE ISETHIONATE") AND TITLE-ABS-KEY((leishmaniasis
AND cutaneous) AND ("Adverse effects” OR "side effects” OR "adverse drug reaction")));

Web of Science (antimony OR ‘"antimony sodium gluconate” OR antiprotozoal OR

meglumine OR paromomycin OR pentamidine OR azithromycin OR itraconazole OR



"organometallic compounds" OR allopurinol OR ketoconazole OR trypanocidal OR
mefloquine OR "PENTAMIDINE ISETHIONATE") AND Topic=((leishmaniasis AND
cutaneous) AND ("Adverse effects” OR 'side effects” OR "adverse drug reaction"))

Timespan=All Years;

Science direct pub-date > 1822 and TITLE-ABSTR-KEY(antimony OR "antimony sodium
gluconate” OR antiprotozoal OR meglumine OR paromomycin OR pentamidine OR
azithromycin OR itraconazole OR "organometallic compounds” OR allopurinol OR
ketoconazole OR trypanocidal OR mefloquine OR "PENTAMIDINE ISETHIONATE") and
TITLE-ABSTR-KEY((leishmaniasis AND cutaneous) AND ("Adverse effects” OR "side effects”

OR "adverse drug reaction"));

LILACS "LEISHManiose cutanea” or "LEISHManiose do novo mundo" [Descritor de
assunto] and antimon$ OR antiprotoz$ OR meglumin$ OR paromom$ OR pentamidin$ OR
azitromi$ R itraconazol$ OR organometal$ OR alopurinol OR Cetoconazol$ OR tripanocid$

OR mefloquin$ [Palavras] and (advers$ or reacao or reaction) and humano$ [Palavras];

Scielo (antimony OR "antimony sodium gluconate” OR antiprotozoal OR meglumine OR
paromomycin OR pentamidine OR azithromycin OR itraconazole OR "organometallic
compounds” OR allopurinol OR ketoconazole OR trypanocidal OR mefloquine OR
"PENTAMIDINE ISETHIONATE") and leishm$ AND cutan$ AND Advers$;

Cochrane (Leishmaniasis and cutaneous and treatment).

Scirus (Leishmaniasis and cutaneous and treatment and adverse effects or adverse drug

reaction or side effects)

Highwirepress (adverse effects and antimony sodium gluconate and antiprozoal agents and

leishmaniasis)



APPENDIX 2

CODE:

DATA EXTRACTION FORM FOR THE ARTICLE CL IN THE NEW WORLD

COMMENT:
REVIEWERS: 1. Approved ( ) 2. Excluded( )

1. AOS/LFGO ( ) 2. CAFAILFGO( ) :?ZG;flson
3. LFGO/AOS/CAFA ( ) )

1. DATA OF THE PUBLICATION

TITLE:

AUTHORS:

COMPLETE REFERENCE:

ROUTE OF RETRIEVAL:
1. Electronic search ( ) 2. Cross-reference ( ) 3. Contact with the authors ( )
2. TYPE OF STUDY

1. Case report ( ) 2. Case series ( ) 3. Case control study 4. Clinical trial ( )
5. Cohort ( ) 6. Other ( )

No. Interventions:

3. DESCRIPTION OF INTERVENTION 1

DRUG:
1. Glucantime ( ) 2. Pentostam ( ) 3. Sodium stibogluconate ( ) 4. Meglumine antimoniate ( )
5. Pentamidine mesylate ( ) 6. Pentamidine isethionate ( ) 7. Amphotericin B ( )

8. Miltefosine ( ) 9. Other ( )

ROUTE OF ADMINISTRATION:
1.IM( ) 2.IV( ) 3.V0 ()

DOSAGE:

DURATION OF TREATMENT:




TOTAL DOSE: UNIT: No. PARTICIPANTS:

3. DESCRIPTION OF INTERVENTION 2

DRUG:
1. Glucantime ( ) 2. Pentostam ( ) 3. Sodium stibogluconate ( ) 4. Meglumine antimoniate ( )
5. Pentamidine mesylate ( ) 6. Pentamidine isethionate ( ) 7. Amphotericin B ( )

8. Miltefosine ( ) 9. Other ( )

ROUTE OF ADMINISTRATION:
1.IM( ) 2.V( ) 3.V0( )

DOSAGE:

DURATION OF TREATMENT:

TOTAL DOSE: UNIT: No. PARTICIPANTS:

3. DESCRIPTION OF INTERVENTION 3

DRUG:
1. Glucantime ( ) 2. Pentostam ( ) 3. Sodium stibogluconate ( ) 4. Meglumine antimoniate ( )

5. Pentamidine mesylate ( ) 6. Isethionate pentamidine ( ) 7. Amphotericin B ( )
8. Miltefosine ( ) 9. Other ( )

ROUTE OF ADMINISTRATION:
1.IM( ) 2.V( ) 3.V0( )

DOSAGE:

DURATION OF TREATMENT:

TOTAL DOSE: UNIT: No. PARTICIPANTS:

4. PARTICIPANTS

INCLUSION CRITERIA:

EXCLUSION CRITERIA:




GEOGRAPHIC ORIGIN:

1. Brazil ( ) 2. Chile( ) 3. Mexico ( ) 4. Guiana ( ) 5. French Guiana ( )
6. Suriname ( ) 7.Peru( ) 8. Panama( ) 9. Belize ( ) 10. Colombia ( )
11. Venezuela ( ) 12. Guatemala ( ) 13. Bolivia ( ) 14. Argentina ( )
Other( )

AGE RANGE (years):

1.0to14( ) 2.15t019( ) 3.20t0 59 ( ) 4. 60 or older ( ) 9. No age range ( )
DISTRIBUTION ACCORDING TO GENDER: STUDY PERIOD: From__ /| to_ | |
MEAN AGE:

5. DATA REGARDING SAFETY

CLINICAL ALTERATIONS 1

Headache ( ) Freq:_ Degree: _ Nausea( ) Freq:_ Degree: _
Myalgias ( ) Freq:_ Degree: _ Arthralgias ( ) Freq:_ Degree: _
Local pain ( ) Freq:_ Degree: _ Fever( ) Freq:_ Degree: _
Anorexia ( ) Freq:__ Degree: _ Dizziness ( ) Freq:__ Degree: _
Hypothermia( ) Freq:_ Degree: _ Erythema( ) Freq:_ Degree: _
Abdom. pain( ) Freq:_ Degree: _ Alteredtaste( ) Freq:__ Degree: _
Vomiting ( ) Freq:_ Degree: _ Diarrhea( ) Freq:_ Degree: _
Other ( ) Freq:_ Degree: _ Which:

CLINICAL ALTERATIONS 2

Headache ( ) Freq:_ Degree:  Nausea( ) Freq:_ Degree: _
Myalgias ( ) Freq:_ Degree: _ Arthralgias ( ) Freq:_ Degree: _
Local pain( ) Freq:_ Degree:_ Fever( ) Freq:_ Degree:
Anorexia ( ) Freq:__ Degree: _ Dizziness ( ) Freq:__ Degree:
Hypothermia( ) Freq:_ Degree: _ Erythema( ) Freq:_ Degree: _
Abdom. pain( ) Freq:__ Degree: _ Alteredtaste( ) Freq:_ _ Degree: _
Vomiting ( ) Freq:_ Degree: _ Diarrhea( ) Freq:_ Degree: _
Other ( ) Freq:_ Degree: _ Which:

CLINICAL ALTERATIONS 3

5. DATA REGARDING SAFETY 3 (Clinical alterations)

Headache ( ) Freq:_ Degree:  Nausea( ) Freq:_ Degree: _
Myalgias ( ) Freq:_ Degree: _ Arthralgias ( ) Freq:_ Degree: _
Local pain( ) Freq:_ Degree:_ Fever( ) Freq:_ Degree:
Anorexia ( ) Freq: Degree: _ Dizziness ( ) Freq: Degree: _



Hypothermia( ) Freq:_

Abdom. pain( ) Freq:_

Vomiting ( ) Freq:__
Other ( ) Freq:__
LABORATORY ALTERATIONS 1

Elevated ALT( ) Freq:_

Amylase ( ) Freq:__

Other ( ) Freqi__

Altered ECG ( )  Freq:__
LABORATORY ALTERATIONS 2

Elevated ALT( ) Freq:_

Amylase ( ) Freq:__

Other ( ) Freq:

Altered ECG ( )  Freq:__

LABORATORY ALTERATIONS 3

Elevated ALT( ) Freq:_

Amylase ( ) Freq:__

Other ( ) Freqi__

Altered ECG( )  Freq:__

Observations:

Degree:
Degree:
Degree:

Degree:

Degree:
Degree:
Degree:

Degree:

Degree:
Degree:
Degree:

Degree:

Degree:
Degree:
Degree:

Degree:

Erythema ( ) Freq:_ Degree:
Altered taste ( ) Freq:__ Degree:
Diarrhea ( ) Freq:_ Degree:
Which:
Elevated AST( ) Freq:_ Degree:
Lipase ( ) Freq:_ Degree:
Which:
Which:
Elevated AST( ) Freq:_ Degree:
Lipase ( ) Freq:__ Degree:
Which:
Which:
Elevated AST( ) Freq:_ Degree:
Lipase ( ) Freq:_ Degree:
Which:
Which:




5. CONCLUSOES

4.1 Os antimoniais pentavalentes foram os medicamentos mais utilizados (66,5%; n=2900)

para o tratamento da leishmaniose cutdnea nos estudos avaliados nesta revisdao sistematica,

seguidos da pentamidina (29,6%; n=1291).

4.2 As freqiiéncias de um ou mais efeitos adversos foram relatadas em 44 estudos (67,7%),
porém, houve grande discrepancia entre as freqiiéncias. Os efeitos adversos mais comuns
foram artralgias e mialgias, relatados de forma consistente. Outros efeitos, como reacoes

cutaneas e alteragdes respiratdrias foram muito menos relatados.

4.3 Os efeitos adversos clinicos, laboratoriais e eletrocardiograficos leves a moderados foram

freqiientes, ocorrendo em mais de 95% dos casos. Poucas vezes (menos de 5% dos casos), tais
efeitos foram graves provocando suspensdo temporaria ou definitiva do tratamento, ou mesmo

obito.

4.4 Encontrou-se uma grande variabilidade de doses, vias (intravenosa, intramuscular e
intralesional) ¢ formas de administragdo (continua, intermitente e dias alternados), apesar do
pequeno numero de medicamentos utilizados nos artigos incluidos nesta revisdo (antimoniato
de meglumina, estibogluconato de sddio, isotionato e mesilato de pentamidina, anfotericina B

lipossomal e miltefosine).

4.5 Concluimos pela necessidade do desenvolvimento de novos medicamentos mais seguros
e mais ensaios clinicos e estudos observacionais com medicamentos ja utilizados para o
tratamento da leishmaniose cutdnea no Novo Mundo para estabelecer quais sdo os melhores
esquemas terapéuticos. Tais estudos devem contemplar monitoracdo adequada dos efeitos
adversos clinicos, laboratoriais e eletrocardiograficos, com critérios de classificagdo de

gravidade.
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