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SANTOS, Heloisa Ferreira Pinto. Métodos de Avaliagdo da Adesdo ao Tratamento da
Malaria: uma revisdo sistematica. 2020. 78f. Dissertacdo (Mestrado em Pesquisa Clinica em
Doencas Infecciosas) — Fundagdo Oswaldo Cruz, Instituto Nacional de Infectologia Evandro
Chagas, Rio de Janeiro, 2020.

RESUMO

Introducdo. A maléria é uma doenca tratavel, cujos principais chaves de controle sdo o
diagnostico e o tratamento oportuno. A ndo adesdo ao tratamento da malaria pode ser
responsavel por falha terapéutica, desenvolvimento de resisténcia antimalarica, introducao ou
ressurgimento da malaria em areas ndo endémicas e aumento dos custos de satde. A literatura
descreve varios métodos para avaliar a adesdo ao tratamento, métodos diretos e indiretos, mas
ndo existe um padrdo-ouro. O objetivo desta revisdo foi sistematizar os métodos usados para
avaliar a adesdo do paciente ao tratamento da malaria em publicacdes anteriores.

Métodos. Foi realizada uma revisdo sistematica de acordo com as recomendagdes do PRISMA,
com busca nos seguintes bancos de dados: LILACS, EMBASE, PUBMED, COCHRANE,
GOOGLE SCHOLAR, WEB OF SCIENCE, SCOPUS, OPENGREY, até novembro de 2018.
Foi realizada a busca nas referéncias dos estudos incluidos e de outras revisdes. Os critérios de
inclusdo do estudo foram: método de avaliacdo da adesdo do paciente aos antimalaricos em
individuos com diagnostico laboratorial de malaria; descricdo dos antimalaricos prescritos e
estimativas de adeséo.

Resultados. Dezessete estudos foram incluidos nesta revisdo. A maioria (76,5%) avaliou a
adesdo ao tratamento da malaria falciparum. Treze estudos (76,5%) utilizaram combinacdo de
métodos; a maioria (94,1%) descreveu métodos indiretos. Os métodos descritos foram
contagem de comprimidos, medida autorreferida, ensaio bioldgico, Sistema de Monitoramento
de Eventos de Medicacéo e cura clinica. O intervalo de adesdo a malaria vivax foi de 50 a 100%
e de 7,4% a 100% a maléria falciparum.

Conclus6es. Os resultados sugerem uma variacdo dos métodos de adesdo a malaria de acordo
com as espécies e tratamentos. Métodos indiretos, como contagem de comprimidos e auto-
relato, sdo 0s mais comuns e parecem ser mais aplicaveis. A combinacdo de pelo menos dois
métodos ¢é desejavel, sendo um deles o auto-relato. E importante que estudos sobre falha na
adesdo ao tratamento da malaria fornecam pistas para o entendimento de suas causas,
permitindo a criacdo de ferramentas para melhorar a adeséo terapéutica.

Palavras-chave: Maléaria; Adesdo ao Tratamento; Métodos de Adesdo; Revisdo sistematica.



SANTOS, Heloisa Ferreira Pinto. Adherence Assessment to Malaria Treatment: a
systematic review. 2020. 78f. Dissertacdo (Mestrado em Pesquisa Clinica em Doencas Infecciosas) —
Fundacdo Oswaldo Cruz, Instituto Nacional de Infectologia Evandro Chagas, Rio de Janeiro, 2020.

ABSTRACT
Background. Malaria is a treatable disease for which early diagnosis and treatment are the
principal control tools. Non-adherence to malaria treatment may be responsible for therapeutic
failure, development of antimalarial resistance, introduction or resurgence of malaria in non-
endemic areas or in areas from where malaria has been eliminated, and increasing health care
costs. The literature describes several methods to assess adherence to treatment, both direct and
indirect methods, but no gold standard does exist. The main purpose of this review is to
systematize the methods used to assess patient adherence to malaria treatment in previous
publications.
Methods. A systematic review was performed, following PRISMA statement, on the following
databases: LILACS, EMBASE, PUBMED, COCHRANE, GOOGLE SCHOLAR, WEB OF
SCIENCE, SCOPUS, OPENGREY, until November 2018. References of the included studies
and from other reviews were also screened. Inclusion criteria of the study were: reporting
assessment of patient’s adherence to antimalarials in individuals with laboratory diagnosis of
malaria; the description of antimalarials prescribed and adherence estimates.
Results. Seventeen studies were included in this review. Most of them (76.5%) assessed
adherence to falciparum malaria treatment. Thirteen studies (76.5%) used combination of
methods; most of them (94.1%) described indirect methods. The methods described were pill
count, self-reported measure, biological assay, Medication Event Monitoring System and
clinical cure. The range of adherence to vivax malaria was 50 to 100% and 7.4% to 100% to
falciparum malaria.
Conclusions. Results suggest a variation of methods of malaria adherence according to species
and treatments. Indirect methods like pill count and self-report were the most commonly used
and seem to be more applicable. The combination of at least two methods is desirable, being
one of them self-report. It is important that studies on failure of adherence to malaria treatment
provide clues to the understanding of its causes allowing the elaboration of tools to improve
therapeutic adherence.

Keywords: Malaria; Adherence; Treatment; Method; Systematic Review
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1 INTRODUCAO

1.1 DISTRIBUICAO DA MALARIA NO MUNDO E NO BRASIL

A maléria é reconhecida como um problema mundial de saude. No ano de 2018, a
Organizagdo Mundial de Saude (OMS) estimou a ocorréncia de 228 milhGes de casos no mundo
inteiro, com 405 mil mortes, e destas, 272 mil eram criangas menores de cinco anos, mostrando
gue a malaria é uma importante causa de morte e morbidade em criancas e adultos em paises
tropicais. A maioria desses casos (93%) ocorreu no continente Africano, seguido do Sudeste
Asiatico com 3,4% e Mediterraneo Oriental com 2,1% dos casos. Dezenove paises da Africa
Subsaariana e da India sdo responsaveis por 85% dos casos do mundo (WHO, 2019).

Dos casos de malaria que ocorrem nas Ameéricas, 93% estdo concentrados em seis
paises: Brasil, Coldmbia, Guiana, Haiti, Peru e Venezuela. Entre os anos de 2005 e 2014, foi
registrada uma reducdo nos casos de malaria nas Américas, porém, em 2017, 0 nimero de casos
voltou a crescer principalmente no Brasil, Venezuela, Colémbia, Guiana, Nicaragua e Panama
(PAHO/WHO, 2017, PAHO/WHO, 2019).

No Brasil, a Regido Amazonica, composta pelos estados do Acre, Amazonas, Amapa,
Maranhdo, Mato Grosso, Par, Rond6nia, Roraima e Tocantins, corresponde a 99% do total de
casos registrados no pais (Figura 1). No ano de 2019, foram registrados 152.276 casos de
maldria e, aproximadamente 10% dos casos ha Regido Amazonica correspondiam a malaria
falciparum ou mista (MS, 2019; PAHO/WHO, 2017, PAHO/WHO 2019).
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Figura 1.1 - Mapa de Risco da Malaria por municipio de infeccao, Brasil, 2018

Legenda
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Ml Alto risco 500 1000 1500 km

Fonte: (SIVEP-MALARIA E SINAN/SVS/MS, 2019)

1.2 TRANSMISSAO E ASPECTOS CLINICOS

A maléria é uma doenca infecciosa causada pelo parasita da classe Sporozoa, familia
Plasmodiidae e do género Plasmodium, transmitida por mosquitos da familia Culicidae e do
género Anopheles. As espécies de Plasmodium responsaveis por causar a malaria no homem
sdo: Plasmodium falciparum, Plasmodium vivax, Plasmodium malariae e Plasmodium ovale.
Podem também ocorrer transmissdes por meio de transfusdo de sangue, uso compartilhado de
agulhas e seringas, acidentes ocupacionais e transmissdo congénita, porém, sdo mais raras
(HARINASUTA; BUNNANG, 1988).

Recentemente foi confirmada a infec¢do humana causada pelo Plasmodium knowlesi,
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na Malasia e no sudoeste da Asia, que tem morfologia similar ao P. falciparum na forma de
trofozoita, e apresenta 0s esquizontes e 0s gametdcitos indiferenciaveis do P. malariae ao
exame microscopico, sendo necessarios exames moleculares para distingdo entre as espécies
(COX-SINGH; SINGH, 2008). Até 0 momento, ndo ha registro de casos por essa espécie no
Brasil.

Ta et al (2014) descreveram o primeiro caso de malaria humana naturalmente adquirida
por Plasmodium cynomolgi, inicialmente diagnosticado como P. malariae/knowlesi e apos
reavaliacdo, com auxilio de técnica de reacdo em cadeia da polimerase (PCR), foi possivel
verificar que a real espécie responsavel pela infeccéo era Plasmodium cynomolgi.

De morfologia similar ao P. vivax, a espécie Plasmodium. simium é descrita como
causadora de infeccdo em primatas, sendo sua transmissdo, até 0 momento, restrita a regido de
Mata Atlantica do sul e sudeste do Brasil (DEANE; DEANE, 1992). Brasil et al (2017)
verificaram que no surto ocorrido em 2015 e 2016, alguns dos casos de malaria no Rio de
Janeiro provenientes da Mata Atlantica diagnosticados como P. vivax, eram, na verdade,
causados por P. simium, diagnosticados equivocadamente, devido a auséncia de testes

moleculares especificos.

1.2.1 Ciclo evolutivo do Plasmodium spp.

O ciclo evolutivo do Plasmodium possui duas fases: uma no hospedeiro vertebrado,
denominada esquizogbnia ou assexuada; e outra no hospedeiro definitivo, que é o invertebrado,
denominada esporogbnia ou sexuada.

A transmissdo do Plasmodium se da através da picada da fémea do mosquito Anopheles
que infecta o homem com o0s esporozoitos presentes na saliva. Quando inoculados, 0s
esporozoitos permanecem depositados na pele e entdo saem para a circulacdo sanguinea e, entre
trinta minutos a duas horas chegam as células hepaticas. As moléculas de adesdo da proteina
circunsporozoita (CSP) do parasito reconhecem as moléculas sulfatadas das membranas dos
hepatocitos, as quais aderem, penetram na célula hepatica e desenvolvem a primeira
esquizogonia (GUEIRARD et al., 2010; PRUDENCIO; RODRIGUEZ; MOTA, 2006). Ocorre
entdo a formacdo do vacuolo parasitoforo onde, os esporozoitos se diferenciam em trofozoitos
pré-eritrociticos que irdo se multiplicar por divisdo assexuada dando origem aos esquizontes

teciduais e posteriormente a milhares de merozoitos que irdo invadir os eritrocitos (LADDA;
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AIKAWA,; SPRINZ, 1969). Esta fase do ciclo antecede o ciclo sanguineo e € denominada pré-
eritrocitica, exo-eritrocitica ou tecidual (Figura 2).

Alguns esporozoitos das espécies P. vivax e P. ovale podem néo realizar a esquizogonia,
permanecendo em estado de laténcia nas células hepaticas sob as formas denominadas
hipnozoitas por meses ou anos, responsaveis por recaidas da doenca (GILLES, 1993;
KROTOSKI, 1985).

Durante a fase eritrocitica, os parasitos penetram nas hemacias, ap0s o reconhecimento
primario das proteinas de superficie de merozoitos (MSP). O processo de invaséo é favorecido
pela interacdo entre os ligantes presentes na extremidade apical do parasito. Nas hemécias
desenvolvem a esquizogonia sanguinea, e se multiplicam até serem liberados na circulagéo,
ap0Os romper os eritrdcitos, para invadirem novos eritrocitos.

Essa ruptura é conhecida como esquizogonia eritrocitaria e é responsavel pelos acessos
febris devido a liberacdo de pirégenos endégenos como interleucina (IL)-1, IL-2, IL-6 e fator
de necrose tumoral (TNF) (HOFFMAN; CAMPBELL; WHITE, 2006).

Alguns merozoitos, durante o ciclo eritrocitico, evoluem para as formas sexuadas do
plasmdédio: macrogametdcitos, que sdo 0s gametdcitos femininos e microgametocitos, que séo
0s gametdcitos masculinos, importantes na manutencdo da transmissdo da malaria. Durante o
repasto sanguineo, séo ingeridos pelo mosquito Anopheles junto com as hemécias, iniciando a
fase sexuada ou esporogdnica (MILLER, 1984; HOFFMAN, 1992; SCHWARTZ, 1992). Esses
gametdcitos ficam livres no estdbmago do mosquito ap6s movimentos de expansao e contracao
gue rompem a parede das hemacias e formam os gametas. A formacdo do zigoto é realizada
apos o processo de “exflagela¢do”, de forma que, os microgametdcitos movimentam-se livres
no estdbmago do mosquito e fertilizam os macrogametdcitos. Entre 18 a 24 horas, 0 zigoto
diferencia-se em oocineto que penetra na parede do estdmago e se transforma em oocisto
(HOFFMAN; CAMPBELL; WHITE, 2006; REY, 2008). Apds a maturacdo dos oocistos, estes
se rompem liberando os esporozoitos na cavidade bucal do mosquito atingindo as glandulas
salivares. O ciclo evolutivo do parasito continua quando for realizado um novo repasto

sanguineo e inoculagdo dos esporozoitos no homem.
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Figura 1.2 - Ciclo evolutivo do Plasmodium spp.
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1.2.2 Aspectos clinicos

A forma tipica da malaria caracteriza-se por acessos febris com intervalo de 48 horas
para P. falciparum, P. vivax e P. ovale, que corresponde a maléria tercd; ou 72 horas para P.
malariae, denominada de malaria quartd (HAWKING, 1970). A febre geralmente é
acompanhada de cefaleia, antecedida por calafrios e tremores, seguida de sudorese intensa e
prostracdo. Os intervalos entre os episddios febris ndo sdo sempre observados, ja que séo
necessarios varios ciclos para se alcancar essa sincronia e 0s parasitos podem se apresentar em
momentos diferentes do ciclo em alguns individuos (OSLER, 1897; HOFFMAN, 1992;
MILLER, 1984).

A maior parte dos pacientes com malaria ndo complicada apresenta febre, cefaleia,
prostracdo, mialgia e anemia (HOFFMAN; CAMPBELL; WHITE, 2006; COSTA, 2009).
Dentre os casos de maléria grave descritos na literatura, grande parte é causada pelo P.
falciparum, e pode ocorrer alteracdo de consciéncia, convulsdes, dispneia, hipotensédo, edema
pulmonar, hemorragia, ictericia, anemia grave, hipoglicemia entre outros sintomas (MS, 2010).
Entretanto, na regido Amazonica brasileira (LACERDA, 2007) e no Rio de Janeiro, foram

relatados casos de maléria grave causada por P. vivax (COSTA, 2009).

1.3 TRATAMENTO DA MALARIA

O diagnostico oportuno e tratamento imediato sdo estratégias fundamentais para o
controle da maléria. A reducéo e supressao da parasitemia deve ser rapida a fim de prevenir a
progressao para malaria grave e Obito. A prevencdo da recrudescéncia, e das complicagdes e a
reducdo da transmissdo tambeém séo asseguradas pelo tratamento (WHO, 2015).

Para que o tratamento antimalarico seja efetivo, multiplos passos devem ocorrer: 0
paciente deve procurar atendimento imediatamente, recebendo diagndstico oportuno; o
esquema terapéutico correto deve ser prescrito; o medicamento deve ser eficaz, de boa
qualidade e acessivel; o paciente deve receber e tomar a dose correta, na posologia correta até
que todo o tratamento esteja completo (BRUXVOORT et al, 2014; WHITE;
PONGTAVORNPINYO, 2003).

Problemas relacionados ao tratamento com os medicamentos antimalaricos como
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dose/posologia incorretas, reagdes adversas, interacdes medicamentosas e resisténcia podem
levar a falhas terapéuticas, definidas como redugédo no clearance parasitologico ou auséncia de
melhora nas manifestacdes clinicas depois da administracdo do antimalarico (WHO, 2010;
WHO, 2015).

1.3.1 Farmacos Antimalaricos

Os estagios do ciclo de vida do parasito no humano sdo caracterizados por diferentes
aspectos morfolégicos e metabdlicos e possuem diferentes sensibilidades aos farmacos, de
forma que, em alguns casos, um unico farmaco néo é capaz de atuar em todos o0s estagios. Para
eliminacdo completa do Plasmodium, o esquema terapéutico em geral requer combinaces de
farmacos.

Os farmacos antimaléricos disponiveis atualmente podem ser utilizados para profilaxia
ou para o tratamento da doenca.

Os esquizonticidas sanguineos atuam sobre as formas eritrociticas do plasmddio
inibindo o desenvolvimento de esquizontes na corrente sanguinea, sendo eles: amodiaquina,
cloroquina, quinina, mefloquina, halofantrina, lumefantrina, artemisinina e seus derivados,
tetraciclina, proguanil, pirimetamina, sulfas e sulfonas. Como agentes esquizonticidas teciduais
ou hipnozoiticidas, temos a primaquina e a tafenoguina que atuam nos esquizontes do estagio
exoeritrocitico (hipnozoitas); 0os gametocidas como a primaquina e derivados da artemisinina
destroem as formas sexuadas eritrocitarias (gametdcitos) bloqueando a transmissdao para o
mosquito e impedindo que 0 homem seja reservatorio da doenca, e 0s esporonticidas blogueiam
a esporogonia no mosquito atravées de alteracBes nos gametdcitos impedindo proliferacdo das
formas infectantes. Os profilaticos atuais, cloroquina, mefloquina, proguanil, pirimetamina e
doxiciclina evitam a invasao dos eritrocitos ao atuarem nos parasitas quando estes emergem
do figado apds o estagio pré-eritrocitario (TRACY; WEBSTER, 2005; VINETZ et al., 2012;
LLANOS-CUENTAS et al., 2014).
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1.3.2 Tratamentos Preconizados Pela Organizacdo Mundial Da Saude

Para o tratamento de maléria ndo complicada por P. falciparum sdo recomendadas
terapias em associacdo com os derivados de artemisinina: artemeter + lumefantrina, artesunato
+ amodiaquina, artesunato + mefloquina e artesunato + sulfadoxima-pirimetamina, com
duracdo de 3 dias (WHO, 2015).

A associacao entre clorogquina e primaquina é recomendada para o tratamento de malaria
por P. vivax e P. ovale. Para a malaria vivax é recomendado uso de cloroquina por trés dias e
de primaquina por 14 dias, com dose ajustada por peso, para eliminacdo completa dos
hipnozoitas. Para a malaria por P. malariae, recomenda-se cloroquina por trés dias.

Em casos de infeccBes mistas, o principio do tratamento é 0 mesmo que para as
infeccdes por P. falciparum, administrando-se associacdo aos derivados de artemisinina, e
qguando P. vivax ou P. ovale estdo presentes, primaquina deve ser associada (WHO, 2015).

As gestantes possuem um esquema terapéutico diferenciado de acordo com o periodo
de gestacdo. Para malaria causada por P. falciparum, durante o primeiro trimestre, o tratamento
recomendado é quinina + clindamicina por sete dias. Ja para o segundo e terceiro trimestre, o

tratamento é artemeter + lumefantrina por trés dias.

1.3.3 Tratamentos da Maléaria no Brasil

Para que o Programa Nacional de Controle e Prevencdo da Maléria consiga atingir seus

objetivos de reduzir a letalidade, a gravidade dos casos, a incidéncia da doenca, assim como
eliminar a transmissdo urbana e manter a auséncia em locais onde a transmissdo ja foi
interrompida, os antimalaricos sdo distribuidos gratuitamente pelo Ministério da Salde em
unidades do Sistema Unico de Sadde (SUS) (MS, 2019) ap6s a notificagio do caso.
Para infeccBes causadas por P. vivax ou P. ovale sdo recomendados cloroquina por trés dias e
a primaquina (Quadro 1), por sete dias com 0 objetivo de melhorar a adesdo ao tratamento. Para
a maléria por P. falciparum, utiliza-se a associacdo de artemeter e lumefantrina por trés dias,
podendo a primaquina ser administrada no primeiro dia. Outras opc¢des de terapia sdo
apresentadas no Quadro 1.
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Quadro 1.1 - Tratamento da malaria ndo complicada no Brasil

Tipo de infecgéo Tratamento
P. vivax Cloroquina (600mg no 1° dia, 450 mg no 2° e 3° dias) + Primaquina
e 30mg/dia por 7 dias*
P. ovale

a. Artemeter (80mg) + Lumefantrina (480mg) 2 vezes ao dia, durante
3 dias + Primaquina (30mg no 1° dia*); ou
b. Artesunato (100mg) + Mefloguina (400mg) durante 3 dias +

P. falciparum Primaguina (30mg no 1° dia*)

P. vivax + P. falciparum | a. Artemeter (80mg) + Lumefantrina (480mg) 2 vezes ao dia, durante
3 dias + Primaquina 30mg por 7 dias*; ou

b. Artesunato (100mg) + Mefloguina (400mg) durante 3 dias +
Primaquina 30mg por 7 dias*

P. malariae Cloroquina (600 mg no 1° dia, 450mg nos 2° e 3° dias)
Fonte: Adaptado de MS, 2019

*Este esquema de primaquina é referente a pacientes com até 69 Kg.

E recomendavel, sempre que possivel, a fim de garantir efic4cia e baixa toxicidade no
tratamento da malaria, que as doses dos medicamentos para o tratamento de malaria por P.
vivax sejam ajustadas ao peso do paciente. Quando uma balanca para verificacdo de peso néo
estiver disponivel, recomenda-se a utilizacdo da relacdo peso/idade (MS, 2019).

A primaquina é contraindicada para gestantes devido ao alto risco de hemolise, desta
forma, gestantes infectadas por P. vivax ou P. ovale, o tratamento é feito apenas com cloroquina
por trés dias seguido de cloroquina (dois comprimidos) semanalmente durante 12 semanas, para
prevencdo de recaidas.

Um novo medicamento foi aprovado pela ANVISA e estd sendo implementado no
Brasil como uma outra op¢édo para a cura radical para malaria vivax em adultos, a tafenoquina.
Uma 8-aminoquinolona que, assim como a primaquina, atua contra os estagios hepaticos do
Plasmodium. O esquema terapéutico se apresenta na forma de dose Unica, juntamente com
algum esquizonticida sanguineo (LACERDA et al., 2019; LLANOS-CUENTAS et al., 2014).

Pacientes que apresentem deficiéncia de Glucose-6-fosfato dehidrogenase (G6PD) nao
podem realizar 0 uso de primaquina ou tafenoquina pelo risco de ocorréncia de hemolise
(destruicdo de hemécias). Deve-se verificar, sempre que possivel, a ocorréncia de deficiéncia
de G6PD antes do inicio do tratamento. A G6PD atua na cascata da pentose fosfato,

transformando NADP+ em NADPH, que atua na reducéo de reativos de oxigénio. A falta de
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NADPH causa hemdlise nos eritrécitos devido a presenca de reativos de oxigénio que ndo
podem ser reduzidos. Esta deficiéncia deixa os glébulos vermelhos suscetiveis a hemolise
causada pelas 8-aminoquinolonas oxidativas. Para os individuos que apresentem funcéo
enzimatica >70%, estes medicamentos podem ser prescritos seguindo 0s esquemas habituais,
entretanto, em caso de fungdo enzimatica <70% de, a primaquina deve ser prescrita uma vez
por semana por oito semanas na dose de 45mg.(LLANOS-CUENTAS et al., 2014; PANDOLFI
etal., 1995; TARLOV, 1962; WHO, 2015).

1.4 ADESAO A FARMACOTERAPIA

Relatos de monitoramento da adesdo sdo encontrados desde o tempo de Hipdcrates (460
a.C. - 377 a.C.), onde os efeitos de varios venenos eram registrados com notificagcdes se o
paciente os tomava ou ndo (OSTERBERG; BLASCHKE, 2005).

A definicdo de adesdo varia entre diversos autores; segundo Brawley e Culos-Redd
(2000) e Steiner e Earnest (2000), os termos utilizados na lingua inglesa, adherence e
compliance, possuem significados diferentes. Compliance, pode ser traduzido como
obediéncia, supondo um papel passivo do paciente em relagdo ao seu tratamento. Ja adherence,
identifica uma alternativa das pessoas em seguir ou ndo as recomendac@es, sendo este o termo
preferido na literatura.

Haynes (1979) e Rand (1993) conceituam a adesdo como O grau em que O
comportamento de um paciente relativo a ingestdo de medicamentos, ao seguimento da dieta,
ou as mudancas no estilo de vida, corresponde e concorda com as recomendacBes do
profissional de salde.

Para Miller et al (1997), € uma abordagem para o cuidado ou melhoria da satde, visando
a reducao dos sinais e sintomas de uma determinada enfermidade.

Pierin et al (2004) definem adesdo como um processo comportamental complexo,
fortemente influenciado pelo meio ambiente, pelos profissionais de salde e pelos cuidados de
assisténcia médica. E um termo que se refere a variados outros comportamentos além do
seguimento da prescri¢cdo (HAYNES, 1979).

A OMS define a adesdo como a “extensdo na qual o comportamento do paciente
coincide com o plano de cuidados acordado com os profissionais de salde, incluindo médicos
e outros profissionais de saude” (WHO, 2003).
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A adesdo ao tratamento € um dos pontos-chave para uma terapia bem-sucedida e, quanto
mais complexa a terapia, menor € a adesdo do paciente. Os trés elementos principais para adesao
ao tratamento envolvem: a tomada do medicamento na dose correta, a frequéncia correta das
doses e a duracdo recomendada do tratamento (BRUXVOORT et al., 2014).

A falha na tomada dos medicamentos pode ter consequéncias negativas que variam de
acordo com a &rea terapéutica; para o tratamento de desordens musculoesqueléticas com anti-
inflamatdrios ndo esteroidais por exemplo, a ndo adesdo resulta apenas em um controle
inadequado dos sintomas, ja para doencas como maléria as consequéncias podem ser mais
sérias, acarretando agravamento da doenca e até mesmo morte (BRUXVOORT et al., 2014;
SIDDIQUI et al., 2015), além da possibilidade de transmisséo.

Estudos descrevem trés tipos de ndo adesdo: a ndo adesao primaria, a ndo persisténcia e
a ndo conformidade. Na ndo adesdo primaria, 0 medicamento é prescrito, porém, o paciente
nunca chega a adquirir o medicamento ou a iniciar o tratamento. Na n&o persisténcia, o paciente
decide interromper o tratamento, por conta propria, geralmente de maneira ndo intencional pela
limitada compreensdo sobre o esquema terapéutico. As ndo conformidades séo situacdes onde
0 paciente ndo toma os medicamentos conforme a prescri¢do, as doses sdo tomadas de maneira

incorreta ou ha auséncia de uso em alguns momentos (JIMMY; JOSE, 2011).

1.4.1 Fatores Associados a Adesdo

Para a OMS, a adesdo € considerada um fendmeno multidimensional determinado pela
interacdo de cinco fatores (Figura 3): fatores socioecondmicos, relacionados ao paciente,
relacionados a doenca, relacionados ao tratamento e os relativos ao sistema e equipe de salde.
(WHO, 2003).

Também para Cramer (1991), diversos fatores podem influenciar a adesdo ao
tratamento. Eles podem estar relacionados: (1) ao paciente, tais como idade, sexo, etnia,
escolaridade, estado civil, e nivel socioecondmico; (2) a doenca, como a auséncia de sintomas,
cronicidade e consequéncias tardias; (3) as crencas de saude, habitos de vida e culturais
(percepcéo da gravidade do problema, falta de informacéo, experiéncia com a doenga no ambito
familiar e autoestima); (4) ao tratamento, dentro do qual engloba-se a qualidade de vida (custo,

reacOes adversas, esquemas terapéuticos complexos); (5) a instituigdo (politica de saude, acesso
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ao servico de saude, tempo de espera versus tempo de atendimento); e (6) ao relacionamento
com a equipe de saude.

A percepcdo da doenca, a complexidade do esquema terapéutico, a qualidade da
prescricdo e a melhora clinica do paciente sdo considerados fatores determinantes para a adesao
ao tratamento (KHANTIKUL et al., 2009).

Assim, a baixa adesdo ao tratamento tem causas multifatoriais que precisam ser
conhecidas e entendidas para que intervengdes sejam desenvolvidas (BROWN; BUSSELL,
2011). Todas as intervencdes que tenham como objetivo melhorar a adeséo ao tratamento tais
como, melhor educacdo e treinamento; formas farmacéuticas mais apropriadas; ou novos
medicamentos, com administragdo menos frequente, tém um papel a desempenhar na
abordagem da atual situacdo da adesdo a terapia (MEDICINE FOR MALARIA VENTURE,
2015).

Figura 1.3 - As cinco dimensdes da adesdo, segundo a OMS

Fatores
relacionados a

equipe e sistema
de saude

Fatores
socioecocdomicos

Fatores Fatores relacionados

relacionados a ao tratamento
doenca

Fatores relacionados
ao paciente

Fonte: Adaptado de WHO, 2003.
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1.4.2 Métodos Para Avaliar a Adesao

Vérios sdo os métodos descritos na literatura para avaliacdo da adesdo de pacientes a
determinado tratamento. Contudo, ndo ha método considerado como padrdo ouro. Os métodos
utilizados para avaliar a adeséo podem ser classificados, de acordo com as medidas efetuadas,
em diretos e indiretos (Quadro 2) (CRAMER, 1991).

Os métodos diretos compreendem a dosagem em materiais biologicos, através da
identificacdo do farmaco, de seus metabdlitos ou de marcadores quimicos de maior
permanéncia no organismo (FARMER, 1999). Estes métodos, diferentemente dos indiretos,
costumam ser caros por requerer mao de obra especializada e recursos, portanto, ndo séo viaveis
para aplicacdo na rotina ambulatorial. (BASU et al., 2019). Eles sdo acurados por confirmarem
se 0 paciente realmente ingeriu 0 medicamento através da presenca do mesmo nos fluidos
corporais, porém algumas limitagcdes podem ser apontadas: necessitam de metodologia invasiva
na coleta dos materiais biolégicos, podem detectar concentracbes de farmaco e/ou seus
metabolitos ndo condizentes com seu uso no caso de alteracdo individuais no metabolismo, ou
para os medicamentos com meia vida longa. O fenbmeno da white coat adherence , ou seja,
aumento da adesdo pouco antes das consultas permanecendo ndo aderentes nos periodos
intermediarios, pode superestimar as medidas de ades&o por estes métodos (GABARRO, 1999;
OSTERBERG; BLASCHKE, 2005).

Os métodos indiretos incluem o auto-relato, contagem periddica das unidades de
medicamentos, mensuracao eletronica, avaliacdo clinica da resposta terapéutica além de,
verificacdo dos registros da dispensacdo na farmacia (OSTERBERG; BLASCHKE, 2005).
Estes métodos sdo simples, de baixo custo e sdo capazes de produzir informacGes sobre varias
dimensdes da ades&o ao tratamento, sendo Uteis para aplicacdo na pratica clinica (GABARRO,
1999).

O auto-relato é composto por medidas de adesdo referidas pelo paciente por meio de
instrumentos como o diario do paciente, entrevistas ou questionarios. E comumente utilizado
na prética clinica e na pesquisa, por ser de aplicacdo acessivel e menor custo além de ser capaz
de avaliar os motivos da ndo adesdo, observando comportamentos especificos como
esquecimento das doses, tomada de doses extra ou ndo seguimento das instrugdes (GELLAD
etal., 2017).
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O diario do paciente é um instrumento de auto relato que é documentado pelo préprio
paciente e, também fornece informacdes sobre como o paciente seguiu 0 esquema prescrito. A
avalicdo da adesdo por esse instrumento dependendo retorno dos registros pelo paciente no
momento da consulta. As entrevistas podem conter diversas perguntas sobre o seguimento do
tratamento, como por exemplo: quantas doses foram perdidas, se 0 paciente estd tendo
dificuldade de seguir o tratamento, nome do medicamento, horario e indicacdo. Ao final, a
adesdo é determinada por uma avaliacdo do profissional de sadde. J& os questionarios séo
instrumentos com perguntas padronizadas a serem auto preenchidas ou respondidas com auxilio
de profissional de saude. Eles foram desenvolvidos com o objetivo de minimizar as limitacdes
dos outros métodos de auto relato, devendo ser validados com outros métodos, diretos ou
indiretos (DUNBAR, 1984; LAM; FRESCO, 2015; OSTERBERG; BLASCHKE, 2005).

Os questionarios de Haynes et al (1980) e o de Morisky-Green (1986) sdo exemplos de
questionarios presentes na literatura. O questionario de Haynes é baseado em uma pergunta
dirigida ao paciente: "Muitas pessoas tém algum tipo de problema para tomar seus remédios.
Nos ultimos 30 dias, o (a) Sr. (a) teve dificuldades para tomar seus remédios da pressao?"”, cuja
resposta afirmativa o classifica como ndo aderente. O questionario de Morisky-Green aborda a
situacdo através de quatro questdes, "Vocé alguma vez se esquece de tomar seu remédio?";
"Vocé, as vezes, € descuidado para tomar seu remédio?"; "Quando vocé se sente melhor, as
vezes, vocé para de tomar seu remédio?"; "As vezes, se Vocé se sente pior quando toma o
remédio, vocé para de toma-lo?", cuja resposta afirmativa a qualquer uma dessas perguntas
classifica o individuo como ndo aderente. Ambos os métodos foram desenvolvidos e validados
para avaliar a adeséo ao tratamento para hipertenséo.

Mais recentemente, Morisky-Green (MORISKY et al., 2008) desenvolveu um novo
questionario com escala de oito itens especifico para avaliacdo da adeséo a anti-hipertensivos.
Ele contém as seguintes perguntas: “Vocé as vezes esquece de tomar os seus remédios para
pressao?”; “Nas duas ultimas semanas, houve algum dia em que vocé nao tomou seus remédios
para pressao alta?”; “Vocé ja parou de tomar seus remédios ou diminuiu a dose sem avisar seu
médico porque se sentia pior quando os tomava?”’; “Quando vocé viaja ou sai de casa, as vezes
esquece de levar seus medicamentos?”; “Vocé tomou seus medicamentos para pressdo alta
ontem?”; “Quando sente que sua pressao esta controlada, vocé as vezes para de tomar seus
medicamentos?”’; “Vocé ja se sentiu incomodado por seguir corretamente o seu tratamento para
pressdo alta?”’; “Com que frequéncia vocé tem dificuldades para se lembrar de tomar todos 0s
seus remédios para pressdo?”. A classificacdo é feita de acordo com o resultado do escore: alta

adesdo quando o Morisky Medication Adherence Score (MMAS) > 8, média adesdo quando o
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MMAS for 6-8 e, baixa adesdo um score < 6. As desvantagens do questionario é que o paciente
pode omitir informagdes do entrevistador, 0 que pode superestimar a adesédo (COOK et al.,
2005; GARBER et al., 2004), além de que deve ser realizado em um curto intervalo de tempo
apos o uso dos medicamentos, devido a problemas relacionados a memoria a longo prazo
(DUNBAR, 1984).

A contagem manual é um método bastante objetivo, baseando-se na contagem das
unidades de medicamento (nimero de comprimidos, capsulas, drageas, etc.) restantes para
acabar o tratamento, e depende do acesso ao registro da data do recebimento do medicamento
prescrito ou da memoria do paciente quando a data ndo estd acessivel. Os aspectos
desfavoraveis deste método sdo o compartilhamento do medicamento entre familiares e amigos,
além do fato de que o paciente tem que levar os comprimidos restantes nos dias das entrevistas
(DUNBAR, 1984; OSTERBERG; BLASCHKE, 2005).

Um outro método indireto utilizado para avaliar a adesdo ao tratamento é a mensuragao
eletrénica. Um dos instrumentos usualmente utilizado é o Sistema de Monitoramento de
Eventos de Medicacdo (Medication Event Monitoring System - MEMS), também conhecido
como pillbox. E composto por um frasco de medicamentos equipado com um microchip na
tampa que registra os intervalos de retiradas das doses. A abertura do frasco é considerada
como uma ingestdo de dose Unica do medicamento; em seguida, os dados sdo transferidos a um
computador usando aplicativo (software) especifico (MOULDING; ONSTAD; SBARBARO,
1970; NORELL; GRANSTROM; WASSEN, 1980; WETZELS et al., 2007). A desvantagem
é a possibilidade de o paciente abrir o frasco, mas ndo tomar o medicamento de fato.

A verificagdo dos registros de dispensacdo de farmacia tem boa relacdo com a
mensuracdo eletronica de doses, sendo utilizado juntamente com a contagem manual. Em
alguns cenarios, onde a dispensacdo de medicamentos € centralizada em um Unico ponto, pode
ser de grande valor e auxiliar para comparacdo com outros parametros indiretos de adesdo
(LAM; FRESCO, 2015; STEINER; PROCHAZKA, 1997). Moore (2003) esbog¢ou as vantagens
de se usar o registro de dispensacéo de farmacia. Primeiro, reflete a decisdo dos pacientes em
continuar com a terapia sem as influéncias da promocdo de amostras pela industria
farmacéutica. Em segundo lugar, € um reflexo do esforco dos pacientes para obter o
medicamento como o primeiro passo para dar inicio ou continuidade a terapia. Uma limitacéo
deste método € ser Util para tratamentos de longo prazo ou crénicos. A desvantagem deste
método é ndo poder confirmar se o paciente realizou a tomada do medicamento como prescrito,
apenas que os recebeu (STEINER; PROCHAZKA, 1997; CHOO et al., 1999). Na contagem

periddica dos medicamentos, 0s pacientes sdo considerados aderentes ao seu tratamento se a
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porcentagem de adesdo ao medicamento for maior que 80%. Este calculo é feito a partir do
nimero de unidades de medicamentos faltantes dividido pelo numero de comprimidos
prescritos (WINKLER et al., 2002; OSTERBERG; BLASCHKE, 2005). Uma limitacdo deste

método é considerar que os comprimidos ausentes foram realmente ingeridos pelo paciente.

Quadro 1.2 - Vantagens e desvantagens dos métodos utilizados para avaliar a adesdo ao tratamento

Vantagens Desvantagens
Métodos Indiretos
Auto-relato Baixo custo Afetado pela compreensdo do
Facil aplicacéo individuo
Identifica comportamento e Viés de memoria
barreiras para adesdo Resposta pode ser distorcida pelo
individuo
Contagem manual Baixo custo Sem comprovacao da ingestéo
Facil aplicacdo N&o identifica padrdo e
Aplicével a qualquer esquema comportamento de adesao
Registro de dispensacdo | Facil de se obter os dados Né&o confirma se o individuo ingeriu
Identifica padréo de Necessita de um sistema fechado da
reabastecimento das receitas farmécia

N&o identifica barreiras para adesdo

Mensuragdo eletrénica Altamente acurado Alto custo

Identifica padrdo de adesédo Necessita de suporte técnico
Identifica “white coat adherence” | Falsa impressdo de adesao caso 0
frasco seja aberto e 0 medicamento
nao seja ingerido

Método Direto

Dosagem Mais acurado Resultado de “sim/nio”
Presenca do farmaco Invasivo

VariagBes metabdlicas
InteracGes medicamentosas
Alto custo

Pessoal qualificado

Fonte: adaptado de LAM; FRESCO, 2015; OSTERBERG; BLASCHKE, 2005.
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2 JUSTIFICATIVA

A ndo adesdo a terapia antimalarica é considerada como uma das principais causas de
insucesso no tratamento e, como consequéncia, pode-se observar o desenvolvimento de
resisténcia aos antimalaricos, a permanéncia de pessoas como fonte de transmissao, recaidas, o
controle inadequado da doenca e o aumento dos gastos de saude (ABDON et al., 2001;
DUARTE; GYORKOS, 2003; PEDRO et al., 2012; BRUXVOORT et al., 2014; MS, 2019;
OMS 2015). Os tratamentos de longa duragdo, as reacdes adversas aos antimalaricos, o
esquecimento para tomar os comprimidos e a sensacdo de cura séo alguns dos motivos da ndo
adesdo (FUNGLADDA et al., 1998; ABRAHAM; CLIFT; GRABOWSKI, 1999; YEPEZ et
al., 2000). Avaliar a adesdo aos antimalaricos pode contribuir para o desenvolvimento de
intervengdes que otimizem os tratamentos e reduzam as falhas.

Para estimar a adesao aos tratamentos da malaria com ACT, a literatura descreve alguns
métodos como contagem de medicamentos, auto-relato por entrevistas, MEMS e dosagem do
medicamento (BANEK et al., 2014). Contudo, ha uma caréncia de estudos focados nos métodos
de avaliacdo da adesdo aos tratamentos da maléria. As revisdes sobre adesdo ao tratamento
antimalarico, previamente publicadas, possuem como abordagem principal a avaliacdo das
estimativas de adesdo, mas abordam de forma superficial os métodos de avaliacdo da adeséo.

As revisdes sistematicas sdo o padréo de referéncia para a sintese de evidéncias quanto
aos cuidados de salde, devido ao seu rigor metodologico (BASTIAN; GLASZIOU,;
CHALMERS, 2010). Elas sdo capazes de evidenciar achados cientificos consistentes, que
podem ser generalizados para uma populacdo. Pesquisadores as utilizam para identificar,
justificar e refinar hipoteses; reconhecer e evitar erros de trabalhos anteriores e planejar estudos
futuros. As politicas publicas de satde as utilizam para desenvolver guidelines e legislagdes
sobre o uso de determinados testes de diagnostico e tratamentos (MULROW, 1994).

O presente estudo realizou a sistematizacdo da literatura a respeito dos métodos
utilizados para avaliar a adesdo aos diferentes tratamentos para a malaria, visando contribuir
para a escolha dos métodos mais adequados de avaliacdo da ades@o na prética clinica e na

pesquisa em areas endémicas e ndo endémicas.
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3 OBJETIVOS

3.1 OBJETIVO GERAL

Elaborar revisdo sistematica sobre metodos utilizados para avaliar a adesdo dos

pacientes aos tratamentos da malaria.

3.2 OBJETIVOS ESPECIFICOS

e Identificar e descrever os principais métodos utilizados para mensuracdo da adesdao dos
pacientes a tratamentos antimalaricos;

e Verificar as estimativas de adesdo obtidas com os métodos estudados.
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4 ARTIGO

A metodologia, resultados e discussdo da presente dissertacdo serdo apresentados no
Artigo “Methods used to assess patient adherence to antimalarial treatment: a systematic
review” submetido ao Malaria Journal.

Este artigo responde aos seguintes objetivos especificos: identificar e descrever os
principais métodos utilizados para mensuracdo da adesdao dos pacientes a tratamentos

antimalaricos; verificar as estimativas de adesdo obtidas com os métodos estudados.

Methods used to Assess Patient Adherence to Antimalarial Treatment: a Systematic
Review
Heloisa Ferreira Pinto Santos!, Lusiele Guaraldo!, Renata Saraiva Pedro? Luana

Damasceno?, Claudio Tadeu Daniel-Ribeiro®* & Patricia Brasil**
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4.1 ABSTRACT

Background. Malaria is a curable disease for which early diagnosis and treatment are
the principal control tools. Non-adherence to antimalarial treatment can cause failure,
development of antimalarial resistance, introduction or resurgence of malaria in non-endemic
areas, and increased healthcare costs. The literature describes several methods to assess
adherence to treatment, both direct and indirect, but no gold standard exists. The main purpose
of this review is to systematize the methods used to assess patient adherence to antimalarial
treatment in previous publications. Methods. A systematic review was performed, in
accordance with the PRISMA statement, of the following databases: LILACS, EMBASE,
PUBMED, COCHRANE, GOOGLE SCHOLAR, WEB OF SCIENCE, SCOPUS, and
OPENGREY, through November 2018. References of the included studies and from other
reviews were also screened. Inclusion criteria of the study were reporting assessment of the
patient’s adherence to antimalarials in individuals with laboratory diagnosis of malaria, the
description of antimalarials prescribed, and adherence estimates. Results. Seventeen studies
were included in this review. Most of them (76.5%) assessed adherence to falciparum malaria
treatment. Thirteen studies (76.5%) used a combination of methods; the vast majority (94.1%)
utilized indirect methods. The methods described were pill counts, self-reports, biological
assays, use of electronic pillboxes, and clinical cure. The range of adherence to vivax malaria
was 50-100% and 7.4-100% to falciparum malaria. Conclusions. Our review found that
methods for assessing adherence vary depending upon the malaria species and treatment.
Indirect methods like pill counts and self-reports are the most commonly used and seem to be
the most practical. We conclude that a combination of at least two methods is desirable, one
of which should be self-report. Future studies of antimalarial treatment should collect data on
the types and causes of nonadherence that can lead to the development of tools to promote

medication adherence.

Keywords: malaria; adherence; antimalarial treatment; method; systematic review
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4.2 BACKGROUND

Malaria is a treatable disease endemic in several countries of Africa, Asia, and South
America. The World Health Organization (WHO) estimates® that 228 million cases and
405,000 deaths occurred worldwide in 2018. Prompt diagnosis and treatment are the principal
tools for the control of malaria. WHO recommendations for antimalarial treatment vary
according to the species responsible for the infection: artemisinin-based combination therapy
(ACT) for uncomplicated falciparum malaria; chloroquine plus primaquine for P. vivax or P.
ovale, and chloroquine for P. malarie 2. However, access to effective drugs does not guarantee
patient acceptability and ultimately adherence to the treatment 3.

Non-adherence to antimalarial treatment is thought to be one of the main causes of
failure and may contribute to the maintenance of malaria transmission in a given area,
development of antimalarial resistance, inadequate control of the disease, and increased
healthcare costs 24,

Medication adherence, defined by WHO as "the extent to which a person’s behavior
— taking medication, following a diet, and/or executing lifestyle changes — corresponds with
agreed recommendations from a health care provider”, is a multidimensional phenomenon
determined by the interaction of factors such as access to medication, patient behavior and
socio-economic status, the pathology of the disease, and the treatment complexity °.

Methods for measuring medication adherence are classified as direct or indirect®.
Direct methods are biological assays that measure the concentrations of drugs, metabolites, or
biomarkers in blood, hair, or urine. Indirect methods include self-reports (interviews and
questionnaires), pill counts (tallies of the leftover capsules), and Medication Event Monitoring
System (MEMS), which is a cap that fits on standard medicine bottles and records the time
and date whenever the bottle is opened. These methods are frequently used in combination to
improve their efficacy’.

While adherence to antimalarials has been reviewed previously, prior reviews may not
have been sufficiently sensitive or specific as they included studies lacking laboratory
confirmation of malaria diagnosis®®-1°. Nevertheless, the generalizability of these reviews was
limited by the fact that they only analyzed treatment with ACT3®°. Several of the

aforementioned methods for measuring medication adherence have not been utilized to
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describe patient uptake of ACT. Thus, there is an unmet need for a review of adherence that
considers a broader range of treatments and techniques for measuring uptake, and is restricted
to studies in which Plasmodium infection was verified by lab assays. The present review
aimed to systematize the methods used to assess adherence to antimalarial therapy in order to

fill this gap.

4.3 METHODS

4.3.1 Search

A pre-established protocol standardized for this review was developed according to
the recommendations of the PRISMA statement!!, and registered in PROSPERO
(CRD42020148054). A systematic search for the identification of studies about measurement
of adherence to antimalarials was conducted up to 01 November 2018 in the following
databases: LILACS, EMBASE, PUBMED (MEDLINE, Medical Literature Analysis and
Retrieval System Online, interface PUBMED), COCHRANE, GOOGLE SCHOLAR, WEB
OF SCIENCE, SCOPUS, and OPENGREY. Additionally, a snowball search was performed
by screening the references of the studies included in this review for eligibility, as well as
references of other reviews 3810,

The search descriptors used were malaria, treatment, drug therapy, antimalarials,
adherence, compliance, and humans. The search strategy was adapted to each database as
necessary. The complete search strategy is available in more detail [see Additional File 1].

There were no language or year restrictions on the searches of the databases.

4.3.2 Selection

References were imported to the reference manager Zotero and duplicates were
removed. The selection was performed by pairs of independent reviewers (HFPS and RSP,

HFPS and LSD) using the web application Rayyan *2. Studies were included if reporting
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assessment of patient’s adherence to antimalarials in individuals with laboratory diagnosis of
malaria, adherence estimates, and the antimalarials prescribed. We excluded studies
exclusively about directly observed therapy (DOT) as well as articles in which the patient
population was <12 years old (yo). Guidelines, commentaries, reviews, letters, and editorials
were also excluded. Titles and abstracts were screened for relevance then, full text reading
was performed. Discrepancies were reviewed and resolved by consensus with two other

reviewers (LG and PB).

4.3.3 Data extraction and quality assessment

Data were extracted independently by the same pairs reviewers who selected the
studies (HFPS and RSP, HFPS and LSD). Discrepancies were reviewed and resolved by
consensus. A standardized data extraction form was developed for the review using the
software Epidata v. 3.1, including the following sections: identification of the study (authors,
journal, year of publication, and language); study characteristics (design and duration); study
population (total number of patients, age, sex, whether pregnant women were included, and
the species responsible for the infection); treatment prescribed (drug and duration of
treatment); assessment of the patient’s adherence (method for measuring patient adherence to
treatment, adherence classification, adherence criteria, and the estimate of adherence thereby
obtained); and other miscellaneous information such as factors posited to explain non-
adherence, and any caveats that the authors made about the estimates of adherence or
limitations of the study. The form is available from the authors upon request.

Study quality was assessed using the Methodological Index for Non-randomized
Studies (MINORS) for observational studies * and the Cochrane Risk of Bias Tool for
Randomized Controlled Trials for clinical trials 4. Two reviewers (HFPS and LG) evaluated

each article independently and discrepancies were resolved by consensus.

4.3.4 Data synthesis and analysis

A spreadsheet was compiled listing for each study: the country, year of publication,

study design, population, infection type, antimalarials prescribed, method(s) to assess
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adherence, the time elapsed between treatment initiation and measurement of adherence, and

the resulting estimates of treatment uptake.

4.4 RESULTS

The search strategy returned 1,423 studies (Figure 1). After the exclusion of duplicates
and application of inclusion criteria based upon the studies titles, abstracts and full text, 114
studies were eligible to be read in their entirety. After being read 15 studies were deemed
suitable for inclusion in this review. Two additional studies were included after snowball

search. Thus, a total of 17 studies were selected for this review.
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Figure 4.1 - Flowchart of systematic search and selection for adherence methods to antimalarial studies
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The search strategy returned 1,423 studies (Figure 1). After the exclusion of duplicates
and application of inclusion criteria based upon the studies titles, abstracts and full text, 114
studies were eligible to be read in their entirety. After being read 15 studies were deemed
suitable for inclusion in this review. Two additional studies were included after snowball
search. Thus, a total of 17 studies were selected for this review.

The eligible studies were published between 1997 and 2018, and 57.7% (10) were
published after 2011. Regarding study design, eleven were observational, five experimental,

and one quasi-experimental. The geographic scope of the studies encompassed malaria-
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endemic areas in Africa, Asia, and the Americas. In the Americas, all studies were conducted
in Brazil >-1°, The patient populations of the eligible studies were adults, and seven studies
excluded pregnant women %1619-23 Some of the principal characteristics of the studies
included in this review are listed in Table 1.

The quality assessment of the studies is summarized in Figure 2. Most of the
observational studies (11/12) collected data prospectively and reported appropriate endpoints.
Half of them reported adequately loss to follow up less than 5% and prospective calculation
of study size. The same was observed for the quasi-experimental study, which is the only one
that has comparative groups.

Of the five clinical trials included in this review, four were deemed to be poor quality
20.23-25 and one fair quality 2® according to the Cochrane Risk of Bias tool. None of the trials
reported whether blinding was used either when assigning patients to treatment arms or when

measuring endpoints.



Figure 4.2 - Quality assessment of the studies included in the systematic review according to the Methodological Index for Non-randomized Studies
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The eligible studies assessed adherence to antimalarials prescribed for the treatment
of malaria caused by P. vivax (41.2%) and P. falciparum (76.5%). The drugs for vivax malaria
were chloroquine and primaquine, and treatment duration ranged from 7-14 days. In the
studies falciparum malaria, the treatment regimen prescribed was ACT, with a single
exception?,

Adherence was measured directly by biological assays quantifying lumefantrine 2%,
mefloquine 28, and primaquine ?° in blood. The indirect methods described were self-reported
methods, pill counts, MEMS caps, and clinical cure (Table 2) [table 2 near here]. To measure
adherence to antimalarial treatment, 76.5% (13) studies used a combination of methods, the
most frequent of which were self-reported adherence and pill counts 1719212330 (Taple 1).

It was possible to identify four types of classification from the thirteen studies that
described the categorization of adherence: six as “adherent”, “non-adherent” **%%; two as
“fully adherent”, “partially adherent” and “non-adherent” 283!; four as “definitely non-
adherent”, “probably non-adherent”, “probably adherent” 21222730, one as “probably
adherent” and “probably non-adherent” 26 and four with no description 23-252°,

Detailed descriptions of the questionnaires/interviews were found in four studies 1518,
Two studies used a single question to assess adherence. The question was “Could you take
the prescribed medications? and patients who answered “yes” were considered adherent and
those responding “no”, non-adherent ¢, Another study !’ developed a 5-item questionnaire
by adding the following question to Morisky’s 4-item®?: “Do you replicate the dose when you
are feeling sick?” The patients’ responses to this question were evaluated using both a

2 13 2 13

dichotomous yes/no scale and a Likert scale (“all the time”, “nearly always”, “usually”,
“sometimes”, “once a while”, and “never”).

Five studies 1521222730 reported that the survey instrument collected data about the
time and date when the patient took the medication.

Most of the studies that utilized pill counts (N=9, 64.3%) classified the patient as
adherent if there were no tablets remaining upon study completion®1%-22:26:27.30.31

Four studies measured adherence directly by ascertaining the concentration of
antimalarials in blood?>?"-2°, This required designating a threshold concentration above which
the patient was considered adherent. The reference threshold varied among studies. In one

study, the threshold was the median concentration of antimalarials in hospitalized patients?.
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Another utilized a pre-established concentration from a previous study??. The two remaining
studies utilized a different method to determine the threshold?"-%,

As a validatory step, four studies compared self-reports to pill counts. The Kappa
coefficients of these studies were 0.683 —0.936 7, 0.81 %', 0.955 22 and 0.74 *°.

The timing of the assessment of adherence differed somewhat among the studies. Most
studies (N=14, 82%) measured adherence one day after treatment ended. However, in two
studies, the measurement was taken during the final day of treatment 242, In another two
studies the adherence was assessed more than one time 222°. Finally, a single study ° evaluated
adherence in the course of treatment. Furthermore, the articles utilized distinct models for
following up with patient’s post-treatment. In the majority of studies (N=9, 69%), follow-up
took the form of home visits®® 17:19.21.22242527.30 "1 six studies, the patient was required to
return to the clinic!®20:23262829 \whereas two studies did not report any follow-up 22?7,

Quantitative estimates of antimalarial adherence varied among treatments and methods
used to assess adherence. The rate of adherence to P. vivax treatment differed considerably
among studies from 50-100% 51719232529 Thijs wide range of uptake rates can be attributed
in part to the use of different measurement techniques. When adherence was assessed by a
biological assay the rate was 95.3% 2°, versus 71.1-100% by pill count”1°2° 50-1009018192
by interview, and 63.8-83% by questionnaire!’?, Moreoever, two studies measured
adherence via more than one method, which resulted in estimates that varied from 60-75%
1523 Studies of P. falciparum treatment also reported a wide range of adherence rates from
7.4-100% 20-22262730 A \was the case with vivax, the rate depended upon the measurement
technique: uptake was 45.4-92.6% by pill count 192431 66.7-92.6% by interview 81922 16.7%
by MEMS caps, and 86.8-100% by biological assays 2%, Some studies reported one
adherence estimate for both vivax and falciparum malaria treatments, 168 with adherence of
77.8% and 100% respectively.



Table 4.1 - Characteristics of the studies about methods to assess patient adherence to antimalarials
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Number of
Author, Stqdy Country Population Infection Treatment adherence
Year Design prescribed
methods
N =135
Almeida et al . . 60% male .
Observational  Brazil P. vivax CQ (3d) +PQ (7d 2
(2014) v Age mean: 36y0 Q (3d) +PQ (7d)
(18 - 52y0)
N =300 AL (3d)
A(r;oplo‘r)r;saaih Observational ~ Ghana  54.3% male P. falciparum  AS+AQ (3d) 1
Age: > 18yo DHA+PIP (3d)
N =190
Asante et al . 36.8% male .
Experimental  Ghana P. falciparum AS+AQ (3d 1
(2009) 2 P Age: > 15y0 P QGd)
(mean 39.5y0)
Cheoymang et N = 85 CQ (3d) +PQ
. . 0 .
al (2015) 2 Observational Thailand  65.8% male P. vivax (14d) 3
Age: 20 — 28yo
. N =27 . CQ (3d) +PQ
Fe(r;gllrzla) ?E al Observational ~ Brazil ~ 70.4% male P. vivax (7d) 2
> 18 yo P. falciparum AL (3d)
N =235
0,
Fogg (2004) 27 Observational ~ Uganda i?ilag)er:ale P. falciparum AL (3d) 3
(31.5% > 15y0)
N =137
Group 1 (60):
Fungladda et 98.3% male; Age ART GO
g 20 Experimental Thailand mean 31.9yo P. falciparum 2
al (1998)
Group 2 (77):
79.2% male; Age QN+TET (7d)
mean 30.8yo
N =155
Lemma et al . .. 47.7% male .
Observational Ethiopia P. falciparum AL (3d 2
(2011) 2 P Age: >2 mo P (3d)
(51.6% >15y0)
N=151
0,
Minzi (2014) ? Observational Tanzania 44.83% male P. falciparum AL (3d) 3
Age: > 6mo
(19.21% >18 yo)
N =126
- 0,
Na-Bangchang Observational Thailand 86.51% male P. falciparum  AQ+MQ (3d) 1

etal (1997) %

Age: mean 29yo
(15 — 68y0)
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Continuation table 1

_ N =165 QN+ DOX+
Osorio-de- PQ
Castroetal Observational Brazil ) P. falciparum AL (3d )+ PQ 2
(2015) Age: > 15yo (1d)
MQ + PQ
N =324
Qingjun et al . . 92.6% male . CQ (3d) +PQ
Experimental China P. vivax 1
(1998) 25 P Age: 16 — (8d)
63yo
N=29
Rocha (2008)  Quasi- _ 88.8% male p.vivax ~ CQEBd+PQ
Brazil (7d) 2
18 experimental AL (3) 4 P
Age: 34.7yo  P. falciparum @d)+PQ
(1d)
_ B+
N'=50 PQ(0.25mg/kg)
Group 1 (25):
92% male;
Saravu et al . . Age: mean :
(2018) 2 Experimental India 42y0 P. vivax B +PQ 2
Group 2 (25): (0.5mg/kg)
88% male;
Age: mean:
40yo0
Souza et al N =27 P. vivax CQ+PQ(7d)
uz . .
70.4% male
(2016) 15 Observational Brazil i i oo P. falciparum AL (3 d) 2
N =96
Steur);6(2016) Experimental Zambia 52.1% male P. falciparum AL (3d) 2
Age: 18 -
64yo0
N =248
64.5% male
Tunetal . . 9K, .
Observational  Myanmar  All ages:25%  p_falciparum AL (3d 2
(2012) ¥ 4 S14y0 P (3d)
(mean
27.6y0)

CQ - Chloroquine; PQ - Primaquine; AS - Artesunate ; AQ - Amodiaquine ; AL - Artemether + Lumefantrine;
DHA - Dihydroartemisinin; PIP - Piperaquine; ART - Artesunate; QN - Quinine ;TET - Tetracycline; MQ -
Mefloquine; DOX - Doxycycline; B: Artesunate + Doxycycline or Arthemeter + Lumefantrine or Chloroquine
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Table 4.2 - Characteristics of the methods used to measure patient adherence to antimalarials

A Assessment Methods Adherence Adherence
uthor Method o A X
day description classification estimate
5 item self-
reported
Self- questionnarie
reported pased on4 Adhergnt L-values 72.7% (DS);
Almeida et D7 measure item Morisky > median 63.8% (LS)
al, 2014 V7 (Dichotomous
and Likert
scale)
Pill count Adherent - >70% 7, 1oy
of pills taken
61.6% (AL),
Egg(};) agfhgiﬁgt 45.4% (AS+AQ),
taken 46.1%
(DHA+PIP)
. 30.6% (AL),
sgrgi%;"her?m " 25.4% (AS+AQ),
- o of pills
Amponsah et D3 Pill count taken 30.7%
al, 2015 3t (DHA+PIP)
Non adherent - 7.8% (AL), 29.1%
<70% of pills (AS+AQ), 23.0%
taken (DHA+PIP)
Adherent (three
treatments) —
57.33%
/oot etal D2 Pill count Notdescribed  92.6%
Self- Interview
reported without Not described 100%
ch measure questionnaire
coymang — p3 prand D14 Pill count Not described 100%
et al, 2015
Biological BI.OOd . .
Primquine Not described 95.29%
assay .
concentrations
Adherent —
answered "yes"
Self- Interview and 100% pills
Ferreira et D3 (PF) reported with one taken of Cl and 77.8%
al, 2014 16 measure question 70% pills taken of
PQ or 70% pills
taken of AL
D6 (PV) Pill count
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Continuation table 2

Self- Open Definitely non-
reported pen . adherent - tablets ~ Not described
guestionnaire .
measure remaining
Probably non-
adherent - empty
Pill count or missing blister 88.9%
Fogg et al, D3 and report not
2004 % following the
scheme?
Probably adherent
Biological Blood _ —empty or missing _
assay Lumefantr_me bllster_and report  Not described
concentrations following the
scheme?
Self- Adherent -
Fungladda et D5 (Art) reported Interview adherent report and 98.4% (ART),
al, 1998 2 measure no tablets 71.7% (QN+TET)
D7 (QT) Pill count remaining
Definitely non
Questionnaire adherent - tablets  31.7%
remaining
Self- Probaly non-
reported adherent - empty
Lemma et al. measure or missing blister 64.8%
2011 2 D3 and report not
following the
scheme?
Probably adherent
. - report following
Pill count the scheme?, with 53.3%
no vomiting
. Self- Definitely non- . .
D3 (Ir_1terV|ew and reported Interview adherent - Tablets 7'4.% (interview
pillcount) L +pill count)
measure unfinished
Probably non-
adherent - empty . .
D7 (biological assay) Pill count or missing blister 85'.2% (interview
and wrong + pill count)
dose/incorrect time
o _ _ Blood Probably adh_ergnt _ _
Minzi et al, Biological Lumefantrine empty or missing  7.4% (interview +
2014 %2 assay blister and correct  pill count)

concentrations

dose/correct time
Definitely adherent
- no tablets
remaing and
correct
dose/correct time
Adherent -
>175ng/mL of
lumefantrine

Finished dose -
92.6% (Interview)

Not described
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Continuation table 2

Fully adherent -
concentrations

within or above 86.8%
reference interval 3
Na- Biological Blood Partially adherent -
bangchang D2 Mefloquine concentrations 11.3%
etal, 1997 28 assay concentrations  bellow reference o7
interval 3
Non-adherent -
concentrations 1.9%
undetectable
Self- Agjherence - no _
D2 (PF) reported Interview mls_sed doses 90.9% (Interview
during treatment - PV)
measure .
period
Osorio de Adhetrfnce . d 75% (Intervi
. quantity receive 6 (Interview -
zc;ls;rlc; et al, D5 (PV) Pill count as proxy of PF)
quantity consumed
82.1% (Pill count
-PV)
61.3% (Pill count
- PF)
Qingjun et Self- . . _ .
al, 1998 25 D8 reported Questionnaire  Not described Adherent - 83%
measure
Adherent — Report
Interview of ta_kl_ng the 83.3% (CQ)
medicines as
prescribed
Adherent -
Clinical Absence of 50% (Pq - P.
EOCha' 2008 D7 cure symptoms on the  vivax)
assessment day
100% (AL)
66.7% (PQ - P.
falciparum)
100% (Absence
of symptoms)
Self-
reported Interview .
Saravu et al, 2018 % D6 measure Not described 60%
Pill count
Interview Adh.eref?t -no
Self- with one medlpa_tlon tablets 750 (PV): 85.7%
reported : remaining report
measure question, following the (PF)
Questionnaire
scheme?
Souza et al, 2016 *° Not Non-adherent -
‘ described remaining
medication tablets
Pill count or stated any 25% (PV); 14.3%

irregularity in
adherence to the
treatment regimen

(PF)
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Continuation table 2

Probably adherent
- recorded bottle
opening times
according to the 68.8%
designated ranges*
MEMS and no tablets

remaining
Probably non-
adherent -
requirement was
not satisfied
Probably perfectly
adherent - as
defined by 16.7%
digitally recorded
MEMS bottle
bottle opening

Pill count occurring only
during the time
frames of
adherence and only
the required six
openings with one
in each time frame

31.2%

Steury, 2016 % D3 to 1 week

Self- Definitely non-

reported Questionnaire adherent - tablets ~ Not described
measure remaining
Probably non-
adherent - no
tablets remaining
and report not
following the
scheme?

Probably adherent
- blister without
tablets remaining
or the pack is 83.9%
missing and report
following the

scheme?

Pill count Not described

Tun et al, 2012 ¥ D3

1L.S were determined by the sum of the percentage of each item divided by the total of the item, and in the
dichotomous scales by simply adding each item. 2Following the scheme: taking all doses at the correct time
on the correct day and correct amount. 3Reference interval: 1587-2572 pg/L.  Ranges: bottle opening within
1 hour of the prescribed time for the second dose (8 hours after initial dose), and a recorded bottle opening
within 2 hours of the prescribed time for the next 2 days’ doses (8 a.m. and 8 p.m. on each day).

Pill count was made by counting the remaining dosage forms (pill, tablets, capsules), tablets in the patient’s
house or in the health clinic. Questionnaire: indirect oral method to assess adherence with instrument
described; Interview: indirect oral method to assess the adherence with no instrument described. Assessment
day: first day of treatment as day 0 (DO).

MEMS - Medication Event Monitoring System; CQ - Chloroquine; PQ - Primaquine; AS - Artesunate ;AQ -
Amodiaquine ; AL - Artemether + Lumefantrine; DHA - Dihydroartemisinin; PIP - Piperaquine; ART -
Artesunate; QN - Quinine ;TET - Tetracycline; MQ - Mefloquine; B: Artesunate + Doxycycline or
Arthemeter + Lumefantrine or Chloroquine; PF — Plasmodium falciparum; PV — Plasmodium vivax
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4.5 DISCUSSION

We reviewed a variety of methods for assessing adherence to antimalarials among
patients whose infection was confirmed by parasitological examination. More than half of the
studies that we considered were published in the past decade, and six (35.3%) in the last five
years, suggesting that concern about adherence is growing. Irrespective of the malaria species
or drug regimen, the most frequently used methods to measure adherence were pill counts and
self-reports. The popularity of these methods can be attributed to their low cost 3, ease of
implementation, and suitability for any therapeutic regimen.

In nine studies that used pill counts, home visits were conducted to increase follow-
upt>1719.21,22242521.30 - Qimilar to studies of chronic diseases, most of these studies defined
adherence as consumption of 70% of pills'®173!, However, a limitation of pill counts is that it
Is impossible to confirm whether missing pills were ingested rather than lost or discarded.
Furthermore, the counts provide no information on either the timing of consumption or
reasons for non-adherence®**°.

Self-reported methods vary in complexity. Interviews and questionnaires elucidate
behavior, beliefs, attitudes toward symptoms, and the patient’s understanding of the drug
regimen. Reasons for non-adherence reported in the literature include forgetfulness, adverse
reactions, misunderstanding of medication instructions, and the patient’s belief that he or she
is cured before the end of treatment!®20.21.27.2931 " However, self-reported reasons for non-
adherence are subject to recall bias and may not be reliable if the patient deliberately or
unintentionally witholds information 367

In the studies that we considered, MEMS caps and clinical cure were indirect methods
that were always used together with another indirect method*®?6., MEMS caps have the
potential to provide highly accurate data on medication intake and can identify “White Coat
Adherence” *3 a phenomenon in which the patient improves adherence immediately prior
to follow-up, giving a false impression of overall adherence®. However, due to their high
cost, the use of electronic pillboxes has been restricted primarily to clinical trials involving a
single drug. This tends to limit the utility of MEMS caps to malaria monotherapy. When
electronic pillboxes cannot be used, adherence can be measured via self-reports, pill counts,
or biological assays, with blinding of the day of the possible follow up visit to minimize
“White Coat Adherence” ?2?7.
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Clinical cure is defined as the absence of malaria symptoms six days after diagnosis?®.
A study in Brazil reported that although symptoms of vivax malaria disappeared on the second
day of treatment, 22.5% of patients still had a positive smear*!. This finding that casts doubt
on the accuracy of clinical cure as an indicator of adherence. In light of this, to reduce the risk
of false positives when assessing adherence, clinical cure should be combined with laboratory
confirmation.

Less than a quarter of the studies (23.5%) used direct methods that measured drug
concentrations in blood??2"-2° which provides a strong evidence that the patient ingested the
medication #4244 However, factors like drug interactions and variations on drug metabolism
may complicate the use of direct methods. For instance, defects in the CYP 2D6 and CYP
2C8 metabolic pathways can increase the risk of therapeutic failure of primaquine* and
modify the kinetics of chloroquine, respectively, obfuscating the rate of adherence. Direct
methods also require specialized training and laboratory resources, and may be considered
invasive by some patients. These factors tend to limit the utility of direct methods in clinical
practice®*. Furthermore, the definition of the reference value of drug concentrations is a
challenge. None of the studies that we considered utilized the same reference value. Half of
the studies?’° calculated the mean concentration of the adherent and non-adherent patients.
As treatments for malaria are based on combined therapy in order to avoid the evolution of
resistance, the assessment of adherence via biological assays should consider all of the drugs
that are included in the treatment regimen.

The timing of assessment of adherence was appropriate in all of the studies that we
considered. The proximity of self-report to the completion of treatment is beneficial as it tends
to reduce recall problems. In studies of MEMS caps, there was no risk of memory bias since
the date and time when the pill bottle was opened were recorded electronically.

We found that rates of medication uptake were classified into a wide variety of
qualitative categories, which were not standardized across studies. While six of the 17 studies
adopted binary classification as “adherent” or “non-adherent”>2°, three other categorizations
21,22.26-2830.31 \were also used in the literature. Recent studies have described adherence as a
"spectrum™ of behaviors ranging from refusal of treatment, to partial uptake, to precisely
following the prescription®’. Until standardized categories are adopted in the literature, it will
remain difficult to compare data from different studies and assess the efficacy of adherence-
increasing interventions.

In our view, since any given method for measuring adherence will have limitations, it

is beneficial to utilized multiple, complementary techniques. As a gold standard method is not
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currently available, our recommendation is that a combination of two or three approaches be
used in parallel. Since the resources available for antimalarial treatment may vary
considerably among treatment sites, the best method to be applied in one setting may not
necessarily be the best in another. Methods that require specialized equipment and personnel,
such as biological assays and MEMS, tend to be more difficult to apply in clinical practice
than in research settings, while other indirect methods can be applied in both.

We concur with a conclusion of five of the studies included in this review that tools
that assess the duration, timing, and frequency of doses should be given preference when
possible!®16:21.222630 The study that used MEMS? detected lower adherence (16.7%) than the
others did. As electronic pillboxes automatically record the timing and frequency of doses,
they are able to detect suboptimal adherence with high sensitivity.

Among the strengths of this review are that we searched eight databases and the grey
literature, with no restrictions on language, publication date, or drug regimen and only
included studies with confirmed parasitological diagnosis and quantitative data adherence
rates. The limitations include the lack of information about the instruments used for self-
reports, and uncertainty about medication intake based on pill counts and the cut-off value for
biological assays. Another potential weakness of this review is that we did not request
unpublished data from the authors of the eligible studies.

Future studies about adherence to antimalarial treatment should describe their methods
in sufficient detail that they can be replicated and utilize standardized categories of adherence
to facilitate comparisons and the development of new tools to assess adherence. Self-reports
should measure whether the patient was able to take the medications as prescribed, and the
question should be repeated several times during follow-up to test for consistency in the
patient’s responses. Further, self-reports should assess if the patient had missed a dose or
experienced adverse events, as these data can be used to improve future therapies. Studies
designed to determine a range of cut-off value to assess drug metabolism should also be
performed. It is important to consider that using methods developed for chronic diseases may
not be suitable for an acute disease such as malaria, since the consequences of non-adherence
are different. In antimalarial treatment, suboptimal medication uptake can cause relapses,

severe malaria, death, development of antimalarial resistance, and spread of the disease 24848,
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4.6 CONCLUSIONS

Indirect methods for assessing adherence to antimalarial treatment have been used
more frequently than direct ones and seem to be the most practical, irrespective of the malaria
species or therapeutic scheme. In our view, the best approach for measuring treatment uptake
is a combination of methods that evaluate different aspects of pill ingestion and are feasible
given local resources. In clinical practice, self-reports can be combined with pill counts,
whereas in research settings biological assays can be utilized alongside self-reports. Our
review underscore the importance of developing and validating methods for assessing
adherence to antimalarial treatment, including the causes of non-adherence, as it is a

fundamental tool for improving the efficacy of therapy and control.
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Additional File 1. Search strategy according to database.

Database

Search Strategy

Medline

((((((anti malarialsfMeSH Terms]) OR anti malarials[Title/Abstract])) AND (((("malaria"[MeSH
Terms]) OR "malaria”[Title])) AND ((drug therapy[MeSH Terms]) OR treat*[Title])))) AND
((((((((((adherence, medication[MeSH Terms]) OR adherence, patientfMeSH Terms]) OR
compliance, medication[MeSH Terms]) OR compliance, patientfMeSH Terms]) OR non
adherence, medication[MeSH Terms]) OR non adherence, patientfMeSH Terms]) OR non
compliance, medication[MeSH Terms]) OR non compliance, patientfMeSH Terms])) OR
adherence[Title])) AND "humans"

WOQOS

(((TOPIC: (malaria) OR TITLE: (malaria)) AND (TITLE: (treat$) OR TOPIC: (therapy) OR
TOPIC: (drug therapy))) AND (TOPIC: (adherence patient) OR TOPIC: (adherence medication)
OR TOPIC: (patient compliance) OR TOPIC: (medication compliance) OR TITLE: (adherence)
OR TITLE: (compliance)))

Embase

(‘malaria'’/de OR 'malaria’:ti) AND ('therapy'/de OR 'therapy'ti OR 'drug therapy'/de OR 'drug
therapy"ti) AND (‘patient compliance'/de OR ‘'patient compliance:ti OR 'medication

compliance'/de OR 'medication compliance"ti OR 'adherence":ti) AND (‘human'/exp OR human)

Scopus

( KEY( "malaria") OR TITLE("malaria”) ) AND ( KEY ( "adherence, medication" ) OR KEY (
"adherence, patient” ) OR KEY ( "compliance, medication” ) OR KEY ( "compliance, patient" )
OR TITLE ( "adherence, patient” ) OR TITLE ( "adherence, medication” ) OR TITLE (
"compliance, patient” ) OR TITLE ( "compliance, medication" ) OR TITLE ( "compliance" ) OR
TITLE ( "adherence™))

Lilacs

(((((mh:(malaria)) OR (ti:(malaria))) AND ((mh:(therapy)) OR (ti:(treatment)))) OR
(mh:(antimalarials)) OR (ti:(antimalarials))) AND ((mh:(medication adherence)) OR (mh:(patient
compliance)) OR (ti:(patient compliance)) OR (ti:(medication adherence)) OR (ti:(adherence))
OR (ti:(compliance)) OR (mh:(non adherence, patient )) OR (mh:(non compliance, patient))))

Scholar

allintitle: malaria treatment adherence OR compliance

Cochrane

((("malaria™):ti,ab,kw  AND ("treatment":ti,ab,kw or "therapy"':ti,ab,kw)) OR
("antimalarial™:ti,ab,kw))) AND ((adherence, medication:ti,ab,kw or adherence, patient:ti,ab,kw
or compliance, patient:ti,ab,kw or compliance, medication:ti,ab,kw or "adherence™":ti) or

(“compliance”:ti))

Greynet

Malaria adherence

Malaria compliance
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5 CONCLUSOES

Nesta revisdo foi possivel resgatar na literatura 17 estudos sobre avaliacdo da adeséo ao
tratamento da malaria que utilizam métodos indiretos como contagem manual de
medicamentos, auto relato, MEMS e cura clinica e métodos diretos como a dosagem do
farmaco no plasma.

Os métodos indiretos foram os mais utilizados, o que pode ser justificado pela facilidade
e custos de aplicacdo. A combinacdo de métodos foi utilizada na maioria dos estudos,
sendo a contagem manual e métodos de auto-relato os mais frequentemente descritos.
As estimativas de adesdo variaram de acordo com o tratamento e método de avaliacéo
utilizados. Os esquemas para malaria vivax apresentam uma estimativa de adesdo maior.
A comparacdo da adesdo entre os métodos utilizados é dificultada por lacunas na
descri¢cdo dos instrumentos utilizados, bem como pela falta de padronizagdo nos
parametros de categorizacdo da adesdo tais como a descricdo das perguntas utilizadas
no auto relato, a quantidade de pilulas remanescentes e o valor de referéncia para a
dosagem plasmatica.

Métodos devem ser aprimorados considerando estas lacunas, bem como sua aplicagdo
as mais diversas populacBes expostas a maléria, inclusive as que estdo localizadas em

areas remotas.
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APENDICE A - FORMULARIO DE EXTRACAO DE DADOS

METODOS DE AVALIACAO DA ADESAO AO TRATAMENTO DA MALARIA
Avaliadora: Data de coleta: / /2019. ID:

I. IDENTIFICACAO DO ESTUDO

Titulo:

Autores: (Vancouver)

Revista: (NLM Title Abbreviation/ Pubmed)

Ano de publicacao: Idioma de publicacéo:

Instituicéo financiadora:

.  CARACTERISTICAS DO ESTUDO (Retirar estas informagdes da secio métodos)

Desenho do estudo: (1) observacional (2) experimental

Se observacional: (1) seccional (2) coorte (3) caso-controle (4) relato de caso (5) série de casos

Temporalidade do estudo: (1) prospectivo (2) retrospectivo

Numero total de pacientes avaliados:

Se for comparativo: grupo 1 ; grupo 2 ; grupo 3 ; grupo 4
Periodo do estudo: (més, ano)
Local do estudo: (pais)

CARACTERISTICAS DA POPULACAO DE ESTUDO:

Faixa etaria; média ou mediana ou min max ou
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% > anos ou
% de a anos

Faixa etaria 2: (grupo 2, caso haja): média ou mediana ou min max ou
% > anos ou
% de a anos

Faixa etaria 3 (grupo 3, caso haja): média ou mediana ou min max ou
% > anos ou
% de a anos

Faixa etaria 4 (grupo 4, caso haja): média ou mediana ou min max ou
% > anos ou
% de a anos

Sexo 1 (Calcular as % faltantes somente quando o autor fornecer o N absoluto)

%(F) % (M) Sem informacdo ()

Sexo 2 (grupo 2, caso haja mais grupos)
%(F) % (M) Sem informacdo ()

Sexo 3 (grupo 3, caso haja mais grupos)
%(F) % (M) Sem informacdo ()

Sexo 4 (grupo 4, caso haja mais grupos)
%(F) % (M) Sem informacdo ()

Gestantes? ( ) sim () ndo () Sem informagéo

Instituicdo de saude: s/n Publica s/n Privada s/n Sem informagéo

Espeécie (s) responsavel (is) pela infeccdo: vivax s/n falciparum s/n ovale s/n malarie s/n mista

(v+f) s/n
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TRATAMENTO:

Esquema prescrito (descrever os tratamentos prescritos somente com o nome dos medicamentos, e a durago total em
dias)

Tratamento 1:

Duracdo do tratamento 1: _ Forma farmacéutica: (1) blister ou (2) co-blister [opcional]

Tratamento 2:

Duracdo do tratamento 2: _ Forma farmacéutica: (1) blister ou (2) co-blister [opcional]

Tratamento 3:

Duracdo do tratamento 3: _ Forma farmacéutica: (1) blister ou (2) co-blister [opcional]

Tratamento 4:

Duracdo do tratamento 4: _ Forma farmacéutica: (1) blister ou (2) co-blister [opcional]
Tratamento 5:

Duracdo do tratamento 6: _ Forma farmacéutica: (1) blister ou (2) co-blister [opcional]

Tratamento 6:

Duracdo do tratamento 6: _ Forma farmacéutica: (1) blister ou (2) co-blister [opcional]

METODO (S) PARA AVALIAR ADESAO (No caso de questionario, descrever se é entrevista ou auto

preenchido. Para descrever o método. P ex: morisky; morisky modificado; plasma; urina; dosagem de marcadores,
especificando o marcador; etc)

Quantos métodos foram utilizados: () 1 () 2 () 3 ()+3
Método? 1:
Descricdo do método 1:
Método? 2:
Descri¢do do método 2:
Método? 3:
Descrigdo do método 3:
Método? 4:

Descri¢do do método 4:

4[1. Questionario; 2. Contagem de medicamentos; 3. Pillbox; 4. Dosagem em material biologico; 5. Outro]

AVALlA(;AO DA ADESAO (Considerar o DO como o primeiro dia de tratamento)
Dia da avaliagdo da adeséo: ou

a ou
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CLASSIFICACAO DA ADESAO (Classificar a adesdo de acordo com os critérios dos estudos. P ex: aderiu,

provavelmente aderiu, ndo aderiu. Descrever sucintamente o critério. P ex: acima de 80%, entre 80% e 60%, x medicamentos

restantes, etc.)

Classificacdo 1: Critério: Método?:
Classificacdo 2: Critério: Método®:
Classificacdo 3: Critério: Método?:
Classificacdo 4: Critério: Método?:
Classificacdo 5: Critério: Método?:
Classificacdo 6: Critério: Método?:
Classificacdo 7: Critério: Método?:
Classificacdo 8: Critério: Método?:
Classificacdo 9: Critério: Método?:
Classificacao 10: Critério: Método?:

3[1. Questionario; 2. Contagem de medicamentos; 3. Pillbox; 4. Dosagem em material bioldgico; 5. Outro]

M. RESULTADQOS (Extrair estes dados da secéo resultados)

Estimativas da adesdo (preencher a medida com as classificacBes de cada estudo, com suas respectivas estimativas e

método (s), podendo ser uma Unica medida para todos os métodos. A estimativa deve ser referente ao tratamento completo. Em
ensaios clinicos, extrair os dados dos grupos NDOT ou do grupo controle em estudos que visem em melhorar a adesao. Quando
o estudo separar por espécie, relacionar aos tratamentos citados; quando separar por idade, calcular a estimativa para a faixa

etaria de interesse)

Medida 1: % IC__ Método: TTo:
Medida 2: % IC___ Meétodo: TTo:
Medida 3: % IC___ Meétodo: TTo:
Medida 4: % IC___ Meétodo: TTo:
Medida 5: % IC Método: TTo:
Medida 6: % IC___ Método: TTo:
Medida 7: % IC Método: TTo:

Medida 8: % IC___ Meétodo: TTo:
Medida 9: % IC__ Meétodo: TTo:

Medida 10: % IC Método: TTo:
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IV. OBSERVACOES (Extrair da segdo discussdo sucintamente. Fatores para nio adesdo/adesao; comentarios
do autor sobre as estimativas de adeséo encontradas; limitagdes; métodos para melhorar a ades&o)

Fatores para ndo adesao:

Comentarios do autor sobre as estimativas de adeséao:

Limitacoes:

Métodos para melhorar adesé&o:

Outros:
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Abstract:

Background . Malaria is a curable disease for which early
diagnosis and treatment are the principal control tools. Non-
adherence to malaria treatment can cause treatment failure,
development of antimalarial resistance, introduction or resurgence
of malaria in non-endemic areas, and increased healthcare costs.
The literature describes several methods to assess adherence to
treatment, both direct and indirect, but no gold standard exists.
The main purpose of this review is to systematize the methods
used to assess patient adherence to malaria treatment in previous
publications.

Methods . A systematic review was performed, in accordance with
the PRISMA statement, of the following databases: LILACS,
EMBASE, PUBMED, COCHRANE, GOOGLE SCHOLAR,
WEB OF SCIENCE, SCOPUS, and OPENGREY, through
November 2018. References of the included studies and from
other reviews were also screened. Inclusion criteria of the study
were reporting assessment of the patient’s adherence to
antimalarials in individuals with laboratory diagnosis of malaria,
the description of antimalarials prescribed, and adherence
estimates.

Results . Seventeen studies were included in this review. Most
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of them (76.5%) assessed adherence to falciparum malaria
treatment. Thirteen studies (76.5%) used a combination of
methods; the vast majority (94.1%) utilized indirect methods.
The methods described were pill counts, self-reports, biological
assays, use of electronic pillboxes, and clinical cure. The range
of adherence to vivax malaria was 50-100% and 7.4-100% to
falciparum malaria.

Conclusions . Our review found that methods for assessing

adherence vary depending upon the malaria species and treatment.

Indirect methods like pill counts and self- reports are the most
commonly used and seem to be the most practical. We conclude
that a combination of at least two methods is desirable, one of
which should be self- report. Future studies of malaria treatment
should collect data on the types and causes of nonadherence that
can lead to the development of tools to promote medication
adherence.
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ANEXO A - CHECKLIST PRISMA

Section/Topic

TITLE
Title
ABSTRACT

Structured summary

INTRODUCTION
Rationale
Objectives

METHODS
Protocol and registration

Eligibility criteria
Information sources
Search

Study selection

Data collection process
Data items

Risk of bias in individual
studies

Summary measures
Synthesis of results

Risk of bias across studies
Additional analyses

RESULTS

Study selection
Study characteristics

Risk of bias within studies
Results of individual studies

Synthesis of results

Risk of bias across studies
Additional analysis
DISCUSSION

Summary of evidence
Limitations
Conclusions

FUNDING
Funding

17

18

19

21

24

26

27

Reported on

Checklist Item Page 7

Identify the report as a systematic review, meta-analysis, or both.

Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility
criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions
and implications of key findings; sy ic review registration number.

Describe the rationale for the review in the context of what is already known.

Provide an explicit of questions being add| d with ref e to participants, interventions,
comparisons, outcomes, and study design (PICOS).

Indicate if a review protocol exists, if and where it can be accessed (e.g., Web addi
registration information including registration number.

), and, if available, provid

Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered,
language, publication status) used as criteria for eligibility, giving rationale.

Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify
additional studies) in the search and date last searched

Present full electronic search strategy for at least one database, including any limits used, such that it could be
repeated.

State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable,
included in the meta-analysis).

Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any
processes for obtaining and confirming data from investigators.

List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and
simplifications made.

Describe methods used for assessing risk of bias of individual studies (including specification of whether this was
done at the study or outcome level), and how this information is to be used in any data synthesis.

State the principal summary measures (e.g., risk ratio, difference in means).

Describe the methods of handling data and combining results of studies, if done, including measures of
consistency (e.g., I?) for each meta-analysis.

Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective
reporting within studies).

" W

ivity or subgroup

Describe methods of additional ly if done,

indicating which were pre-specified.

(e, meta-reg

Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions
at each stage, ideally with a flow diagram.

For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period)
and provide the citations.

Present data on risk of bias of each study and, if available, any outcome-level assessment (see Item 12).

For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each
intervention group and (b) effect estimates and confidence intervals, ideally with a forest plot.

Present results of each meta-analysis done, including confidence intervals and measures of consistency.
Present results of any assessment of risk of bias across studies (see Item 15).

Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).

St ize the main findings including the strength of evidence for each main outcome; consider their
relevance to key groups (e.g., health care providers, users, and policy makers).

Discuss limitations at study and outcome level (e.g., risk of bias), and at review level (e.g., incomplete retrieval of
identified research, reporting bias).

Provide a general interpretation of the results in the context of other evidence, and implications for future
research.

Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for
the systematic review.

doi:10.1371/journal.pmed.1000097.t001
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ANEXO B - METHODOLOGICAL ITEMS FOR NON-RANDOMIZED STUDIES

Methodological items for non-randomized studies Scoref

1. A clearly stated aim: the question addressed should be precise and relevant in the light
of available Literature

2. Inclusion of consecutive patients: all patients potentially fit for inclusion (satisfying the
criteria for inclusion) have been included in the study during the study period (no exclusion
or details about the reasons for exclusion)

3. Prospective collection of data: data were collected according to a protocol established
before the beginning of the study

4. Endpoints appropriate to the aim of the study: unambiguous explanation of the criteria
used to evaluate the main outcome which should be in accordance with the question
addressed by the study. Also, the endpoints should be assessed on an intention-to-treat basis.
5. Unbiased assessment of the study endpoint: blind evaluation of objective endpoints and
double-blind evaluation of subjective endpoints. Otherwise the reasons for not blinding
should be stated

6. Follow-up period appropriate to the aim of the study: the follow-up should be
sufficiently long to allow the assessment of the main endpoint and possible adverse events
7. Loss to follow up less than 5%: all patients should be included in the follow up.
Otherwise, the proportion lost to follow up should not exceed the proportion experiencing
the major endpoint

8. Prospective calculation of the study size: information of the size of detectable difference
of interest with a calculation of 95% confidence interval, according to the expected
incidence of the outcome event, and information about the level for statistical significance
and estimates of power when comparing the outcomes

Additional criteria in the case of comparative study

9. An adequate control group: having a gold standard diagnostic test or therapeutic
intervention recognized as the optimal intervention according to the available published data
10. Contemporary groups: control and studied group should be managed during the same
time period (no historical comparison)

11. Baseline equivalence of groups: the groups should be similar regarding the criteria other
than the studied endpoints. Absence of confounding factors that could bias the interpretation
of the results

12. Adequate statistical analyses: whether the statistics were in accordance with the type

of study with calculation of confidence intervals or relative risk

"The items are scored 0 (not reported), 1 (reported but inadequate) or 2 (reported and adequate). The global ideal
score being 16 for non-comparative studies and 24 for comparative studies.



ANEXO C - COCHRANE RISK OF BIAS TOLL

Cochrane Risk of Bias Toll

Random sequence generation

( ) low risk () high risk ( ) unclear risk

Review authors’ judgement

Allocation concealment

( ) low risk () high risk ( ) unclear risk

Review authors’ judgement

Blinding of participants and personnel

( ) low risk () high risk ( ) unclear risk

Review authors’ judgement

Blinding of outcome assessment

( ) low risk () high risk () unclear risk

Review authors’ judgement

Incomplete data outcome

( ) low risk () high risk ( ) unclear risk

Review authors’ judgement

Selective reporting

( ) low risk () high risk ( ) unclear risk

Review authors’ judgement

Others

( ) low risk () high risk ( ) unclear risk

Review authors’ judgement
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