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RESUMO

O DM2 é um problema de saude publica com crescente prevaléncia na populacao
mundial. Em virtude do custo associado a doenca e da necessidade de melhor controle glicémico
para prevencdo das complica¢des crbnicas, a criacdo de novas ferramentas para auxilio ao
atendimento do paciente diabético se faz necessdria. Nesse contexto, a telemedicina vem sendo
uma alternativa bastante atual e promissora, com crescente numero de estudos disponiveis na
literatura na ultima década.

Entre as diversas ferramentas disponiveis de telemedicina, optamos por estudar mais
especificamente as ligacOes telefonicas, devido a sua ampla utilizacdo no cotidiano dos
pacientes, sendo aplicavel a realidade e aos recursos do sistema de salde publico brasileiro.
Apresentamos nossa evidéncia por meio de dois delineamentos de alta qualidade: o ensaio
clinico randomizado (ECR) e a revisdo sistematica com metanalise de ECRs, o que nos permite
maior grau de certeza nas nossas conclusdes.

Avaliando primeiramente a eficdcia desta intervencdo no controle glicémico de
pacientes com DM2, realizamos uma revisdo sistematica com metandlise de 28 ECRs (7952
pacientes), com o objetivo central de sintetizar a informacgdo disponivel até o momento. Em
todos os estudos incluidos, o principal conteddo abordado nas ligagdes telefénicas era a
educagcdo em DM2 e o estimulo ao autocuidado. Verificamos uma redugao estatisticamente
significativa em HbA1lc (-0,34%) nos pacientes que foram submetidos a ligagdes telefénicas
periddicas quando comparados aos cuidados de rotina, sendo este beneficio mais expressivo
qguando a intervengao era realizada por enfermeiras (redugao de 0.54% em HbA1c). No entanto,
a elevada heterogeneidade encontrada pelo nosso estudo (1280%) limita a consisténcia e a
qualidade da nossa evidéncia. Na tentativa de explorar a heterogeneidade, conduzimos andlises
de subgrupo e meta-regressdo para diversos fatores com possivel influéncia no resultado
encontrado, porém nao houve nenhuma associa¢cdo evidente, nos permitindo concluir que a

inconsisténcia dos nossos achados se deve aos préprios estudos (intervengdo com abordagens
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variadas, populagdes de diferente nivel cultural, grupos controle com diferentes contextos de
saude, tamanho amostral varidvel). Além disso, a diferenga numérica encontrada na HbAlc (-
0,34%) ndo apresenta relevancia clinica por estar dentro do coeficiente de variabilidade
bioldgica do préprio método laboratorial. Portanto, apesar da melhora numérica da HbAlc e da
tendéncia a beneficio das liga¢cGes telefénicas no manejo do DM2, a eficacia clinica desta
abordagem ainda ndo estd demonstrada e os estudos disponiveis até o momento sdo muito
heterogéneos. Sdo necessarios, portanto, ECRs mais bem delineados e com uma descri¢dao mais
detalhada dos grupos em estudo e da intervencdao proposta para que seja possivel inferir a
existéncia de beneficio das ligacdes telefonicas no controle glicémico do paciente diabético.
Para um melhor estudo desta intervencdo, realizamos também um ensaio clinico
randomizado com 147 pacientes DM2 com controle glicémico razoavel, sem complicacGes
cronicas graves e com critérios de alta de um servico terciario para a aten¢do primaria. Além da
avaliacdo da eficacia das liga¢des telefénicas no controle glicémico, foi possivel avaliar o papel
de uma intervencdo em telemedicina na contrarreferéncia desses pacientes, um estudo pioneiro
na literatura até entdo. Os pacientes incluidos foram randomizados em grupo intervencado
(atengdo primaria + ligagcGes telefénicas trimestrais; n = 73) e controle (atengdo primaria; n = 74)
e avaliados apds 1 ano da alta de servigo especializado. As ligagGes telefonicas eram realizadas
por enfermeiras treinadas e tinham énfase em educagdao em DM2. Se observou uma piora
numérica estatisticamente significativa da HbAlc em ambos os grupos apds 1 ano de
seguimento [7,0+ 0,67% no basal para 7,46+ 1,37% aos 12 meses no grupo intervengdo (p<0,001)
versus 6,9+ 0,7% no basal para 7,54+1,6% aos 12 meses no grupo controle (p=0,002)]. Conforme
o coeficiente de variabilidade bioldgica e laboratorial do método da HbAlc, a piora no grupo
intervencdo ndo foi clinicamente significativa. Além disso, a proporcdo de pacientes que
atingiram o alvo glicémico almejado se manteve apds os 12 meses, nos permitindo concluir que
a alta ambulatorial de um servico terciario em pacientes com DM2 bem controlado e sem

complicagdes cronicas graves é segura e ndo estd relacionada a descompensa¢dao do DM2. Este
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achado pode servir como estimulo a alta de ambulatdrios especializados, colaborando para uma
reducdo da superlotacdo do servigo tercidrio e um melhor fluxo da rede integrada de saude.
Em conclusdo, as informacgGes apresentadas nesta tese sao Uteis para a pratica clinica e
apresentam uma grande relevancia em termos de saude publica. As liga¢Oes telefonicas tém
tendéncia a contribuir para a melhora no controle glicEmico dos pacientes com DM2, mas ainda
sem beneficio clinico estabelecido e com necessidade de estudos mais bem delineados.
Avaliando a contrarreferéncia para a atencdo primaria, concluimos ainda, que em pacientes com
DM2 bem compensado e com critérios de alta ambulatorial de servico terciario, as ligacdes
telefénicas ndo estdo associadas a melhora do controle glicémico. No entanto, a alta
ambulatorial e a contrarreferéncia para a atencdo primdria sdo seguras e os pacientes se
mantém no alvo glicémico estabelecido. Assim, o conhecimento gerado por esta tese aprofunda
um tema bastante atual e com potencial utilidade na pratica clinica e apresenta um campo de

pesquisa ainda a ser explorado.
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INTRODUCAO

O diabetes mellitus (DM) é considerado um problema de saude publica mundial. De
acordo com a International Diabetes Federation (IDF), o DM se apresenta como uma das doencgas
de crescimento mais rdpido do século XXI. Em 2019, a prevaléncia mundial estimada chegou a
463 milhdes de adultos com DM, com uma expectativa de aumento para 700 milhdes de
pacientes acometidos pela doenca em 2045 [1]. Analisando o contexto mundial, os paises
subdesenvolvidos e em desenvolvimento apresentam a maior parte destes casos, concentrando
cerca de 80% dos pacientes com DM. Além disso, os paises com menores indices de
desenvolvimento também apresentam as maiores de taxas de pacientes diabéticos ndo
diagnosticados, 66% dos casos, fato decorrente provavelmente do limitado acesso a saude

[1,2].

O Brasil atualmente ocupa a quinta posicdo entre os paises com maior prevaléncia de
DM no mundo, chegando em 2019 a 16,8 milhGes de diabéticos, com expectativa de aumento
relativo de 55% até 2045, totalizando aproximadamente 26 milhdes de pacientes com a doenga
no pais [1]. O diabetes mellitus tipo 2 (DM2) corresponde a cerca de 90% dos casos de DM no
mundo e apesar de multifatorial, o seu avango nas ultimas décadas pode ser explicado pelo
aumento dos indices de obesidade, favorecendo a resisténcia insulinica implicada na

patogénese da doenga e consequentemente, a hiperglicemia [3].

Complicacdes cronicas do DM

A hiperglicemia cronica esta associada ao desenvolvimento das complicacbes do DM,

acarretando um aumento da morbidade e mortalidade relacionadas a doenca. Estima-se que
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cerca de 50% dos pacientes com DM2 apresentem complicagGes microvasculares, sendo que
25% ja as manifestam ao diagndstico [4,5]. A doenca renal do diabetes afeta de 25-50% dos
pacientes e é a principal causa de doenca renal terminal, contabilizando cerca de 50% dos casos
no mundo [5,6]. Ja a retinopatia diabética representa a principal causa estabelecida de cegueira,
geralmente atribuida ao edema macular e a sua forma proliferativa, estagio avancado do dano
a microvasculatura da retina. A neuropatia diabética é a complicacdo mais comum do DM,
surgindo em 50% dos pacientes apds 10 anos de evolucdo. Entre os seus subtipos, a neuropatia
cardiovascular autondmica é apontada como um fator de risco independente para isquemia

silenciosa e mortalidade cardiovascular [5].

As complicacdes macrovasculares ocorrem em 27% dos pacientes com DM,
aumentando substancialmente seu risco cardiaco e mortalidade [4]. Em revisdo sistematica
publicada em 2015, Vaidya et al. estimou uma variacdo de prevaléncia de complicacbes
cardiovasculares no DM2 de 22-64%, sendo a hipertensdo, a complicagdo mais comum. Ainda
nesta revisdo sistematica, foi demonstrada uma taxa de mortalidade cardiovascular de cerca de
40% nessa populagdo [7]. Os possiveis fatores de risco relacionados a mortalidade
cardiovascular no DM2 s3o idade mais jovem, mau controle glicémico e complicagdes renais
graves associadas [8]. Apesar da ainda elevada prevaléncia, dados de paises desenvolvidos
apontam uma redugdo da ocorréncia das doengas macrovasculares do diabetes e da
mortalidade por todas as causas nas ultimas duas décadas. Isto leva a um aumento da
expectativa de vida desta populagdo, gerando um maior tempo de exposi¢ao a hiperglicemia e
aumentando a morbidade e os custos associados ao tratamento das demais complicacdes

cronicas [9,10].

O diabetes apresenta custos diretos e indiretos, representando um problema mais
expressivo principalmente para paises de economia incipiente. A IDF estimou uma média

mundial de gastos de 760 bilhGes de délares em custos diretos com a doenca em 2019. O Brasil,
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atualmente, ocupa a terceira posicdao entre as economias com maiores gastos diretos associados
ao DM, cerca de 52,3 bilhdes de ddlares investidos em 2019. Como custos indiretos, sdo
considerados: perda de forga de trabalho, mortalidade e absenteismo [1]. Considerando que o
DM acomete principalmente individuos em idade produtiva, a doenga tem um impacto muito
negativo para a economia mundial. Desta forma, medidas que otimizem os recursos publicos

sdo estratégias fundamentais para o planejamento do controle do diabetes.

Atencdo primaria a saude e Telemedicina

Por se tratar de uma doenca de alta prevaléncia, grande parte dos pacientes com DM
sdo atendidos em atencdo primaria a saude (APS) e, portanto, a qualificagdo deste nivel de
cuidado é essencial para um melhor atendimento e uma adequada alocac¢do de recursos. De
acordo com o Global Diabetes Plan (2011-21), a World Health Organization (WHO) enfatiza a
importancia da construcdo e do fortalecimento da APS para melhorar a acessibilidade do
paciente e os desfechos associados a doenca [11]. Além disso, o DM2 é considerado uma

condicdo sensivel a APS.

A equipe de salde da familia (ESF) deve ser capaz de realizar desde o diagndstico até o
manejo das possiveis complicagdes cronicas do paciente com DM [11]. No entanto, a APS
enfrenta alguns problemas que limitam a qualidade do cuidado. Mundaliar et al. em 2013,
através de uma revisdo sistematica realizada em paises da América Central e do Sul, constatou
que a frequéncia observada de pacientes fora do alvo glicémico variou de 49-92% entre os
estudos, resultado muito aquém do recomendado pela literatura. Apontaram-se ainda como
principais barreiras enfrentadas na atenc¢do primaria: auséncia de motivacdo e baixo nivel
educacional do paciente, auséncia de tempo do médico para esclarecer regimes terapéuticos

complexos e limitado acesso ao cuidado (financeiro e geografico) [12].

16



As dificuldades enfrentadas pela atencdo primdria geram encaminhamentos
desnecessarios e superlotacdo dos servigos tercidrios, com reducdo do acesso do paciente arede
de saude no nivel adequado. Uma rede de saude integrada com abordagem de natureza
preventiva e multidisciplinar é fundamental para o manejo e redu¢do das complicacGes de

doengas cronicas como o diabetes [13].

Atualmente, o Sistema Unico de Saude (SUS) enfrenta desafios associados a
fragmentacdo existente entre os servicos de atencao primaria e tercidria. Os servicos
especializados com alta qualidade e tecnologia estdo disponiveis, mas ndo sdo capazes de
absorver a crescente demanda [14]. Desta forma, o desenvolvimento de ferramentas que
possam auxiliar a equipe da atencdo primaria no cuidado ao paciente diabético e a otimizar seu
atendimento é de fundamental importancia para a integralizacdo da rede de cuidado e

consequentemente para a melhora do acesso do paciente ao sistema de saude.

Neste contexto, a telemedicina desponta como uma alternativa promissora para auxiliar
o treinamento das equipes de saude da familia e o melhor direcionamento dos
encaminhamentos para servigos especializados com reducdo nas filas de espera [15]. De acordo
com o Instituto de Medicina, telemedicina é definida como o uso de informacgdes eletrdnicas e
tecnologias de comunica¢do para promover e apoiar o sistema de saude quando a distancia
separa os participantes envolvidos [16]. O termo telemedicina geralmente é empregado em um
contexto de assisténcia em saude. Ja a expressao telessaude, é utilizada em um contexto mais
amplo, englobando, além disso, a educagdao em saude e a telemonitorizagao, definida como a
utilizacdo de tecnologias a distancia para o seguimento do paciente em suas atividades didrias

[17].

De acordo com a American Diabetes Association (ADA), existem crescentes evidéncias
no uso da telemedicina no diabetes, com uma tendéncia a melhora do controle glicémico [18].
Em uma scoping review publicada em 2019, Borries et al. apontaram um efeito positivo na
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hemoglobina glicada (HbA1lc) relatado em 71% dos estudos que avaliaram o uso da telemedicina
no DM, mas com pouca evidéncia disponivel avaliando desfechos em longo prazo [19]. Em 2013,
Marcolino et al. apontaram uma melhora de 0,44% na HbAlc (IC 95% -0,61, -0,26%) a favor da
telemedicina em metanalise de 13 ensaios clinicos randomizados (ECR), porém com elevada
heterogeneidade (1°73%) [20]. Quanto a eficiacia da telemedicina no contexto da atengdo
primaria, So et al. publicaram em 2017 uma metanalise de 7 ECRs que apresentou uma redugao
em HbAlc de 0,64% (IC 95% -1,01, -0,26; 1289%) [21]. Também em 2017, Heitkemper et al.
estudaram através de revisdo sistematica de 10 ECRs, os efeitos de diversas abordagens em
telemedicina (mensagens de texto, softwares, aplicativos de internet, videoconferéncias) em
pacientes com DM2 atendidos em atencdo primadria pertencentes a minorias ou habitantes de
areas pouco desenvolvidas. Verificou-se uma reducdao em HbAlc apds 6 meses de intervencgao
de 0,36% (IC 95% -0,13, -0,19; 1235%), favorecendo as intervencdes em telemedicina [22].
Corroborando os resultados anteriores, em 2018, Lee et al. demonstraram também através de
metanalise, um beneficio em HbAlc de 0,55% (IC 95%: -0,73, -0,36) a favor da telemedicina, com
uma reducdo mais expressiva quando a intervencdo era através de ligacOes telefénicas (queda
de 0,88%), porém com elevada heterogeneidade (1286%) [23]. Isto sugere uma inconsisténcia
ainda ndo explorada entre os estudos existentes e uma necessidade de uma avaliagdo mais

detalhada da eficdcia desta intervengdo no DM.

As ligagBes telefonicas constituem uma aplicagdo da telemedicina com baixo custo e
complexidade, sem necessidade de agregacdao de dispositivos ou uso de tecnologias
avancadas. Em 2011, Walker et al. realizaram um ECR avaliando a eficacia de ligacoes
telefonicas periddicas com énfase em educacdo em diabetes em pacientes com DM2
descompensado. Verificou-se um beneficio a favor da interveng¢édo, com uma diferenca de HbAlc
de 0,40% (95% Cl 0,10-0,70, P=0.009) em relagdo ao controle. O beneficio foi mais expressivo
nos pacientes que recebiam a intervencdo de forma mais intensiva (mais de 6 ligacGes em 12

meses de estudo) [24]. Em 2018, Dobler et al. também demonstraram, através de um ECR com
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amostra de 249 pacientes com DM2, um beneficio de ligagdes telefénicas com conteudo
educativo e estimulo a maior adesdo ao tratamento no controle glicémico (- 0,68% em HbAlc
no grupo intervencao apds 12 meses; p=0,006) [25]. De Vasconcelos et al. avaliaram a eficacia
desta intervencdo na populagao brasileira. Foram randomizados 36 pacientes com DM2 de uma
unidade bdsica do Ceard em grupo intervencao (ligagdes telefénicas a cada 2 semanas por 6
meses com énfase em educacdo em diabetes e estimulo a adesdo) e controle (atendimento de
rotina). Verificou-se uma redugdo numérica, mas estatisticamente ndo significativa na HbAlc do
grupo intervencdo (queda de 0,8%; p=0,052) [26]. Estes resultados ja demonstram alguma
evidéncia de beneficio das ligacdes telefonicas no controle glicémico, no entanto os estudos
avaliados sdo bastante heterogéneos em termos da populac¢do estudada, duracdo e intensidade

da intervencdo. Também faltam dados mais robustos e focados na realidade brasileira.

Em 2005, o Ministério da Satude do Brasil iniciou um projeto de implementagao de nucleos
de telemedicina em 9 estados do pais. No ano de 2007, com apoio do Departamento de
Epidemiologia da Universidade Federal do Rio Grande do Sul (UFRGS) foi criado o TelessaudeRS.
Desde 2013, o TelessaudeRS vem realizando teleconsultas através de ligacGes telefonicas para
auxilio a médicos da atengdo primaria de todo o pais. As teleconsultas objetivam a resolugdo de
casos clinicos na tentativa da redugdo da necessidade de encaminhamentos e consultas
presenciais com especialistas de centros tercidrios [27]. De acordo com os ultimos dados,
estima-se que o TelessaudeRS resolva cerca de 66% dos casos clinicos discutidos a distancia,
evitando o encaminhamento para a rede especializada em 2 a cada 3 liga¢des de consultoria
[28]. Foram desenvolvidos, também, protocolos de encaminhamento com estratificagdo de risco
dos pacientes com necessidade de servico especializado. Em coorte retrospectivo publicado em
2020, Pfeil et al. demonstraram uma significativa redu¢do no tempo de espera do paciente até
a consulta com especialista, principalmente em pacientes considerados de alto risco, no grupo

que teve sua referéncia mediada pelo TelessaudeRS, em comparacgdo ao controle [29]. Assim, o
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TelessaudeRS vem demonstrando-se uma promissora alternativa para melhora da

resolutividade da APS e do acesso do paciente ao sistema publico de saude [30].

Referéncia/contrarreferéncia de pacientes com DM

Quanto ao processo de referéncia/contrarreferéncia de pacientes com DM,
predominam na literatura informacgdes de estudos sobre o referenciamento de pacientes da APS
para os centros tercidrios [31]. No entanto, as evidéncias sobre a qualidade e as melhores formas
de auxiliar o processo de contrarreferéncia (alta ambulatorial do servico tercidrio para o

primario) sdo escassas.

Sdo apontadas como barreiras ao processo de transicdo do cuidado para a atencao
primaria: falta de comunicacdo com os especialistas para discussao de casos, falta de experiéncia
dos médicos da atencdo primaria com insulinoterapia, auséncia de confianga do paciente no
médico de familia e auséncia de equipe multidisciplinar [32]. O fornecimento de um plano de
cuidado na alta do centro especializado, orientando as metas do paciente e os tratamentos
empregados, além de ferramentas que possam dar suporte ao autocuidado do paciente sdo

possiveis alternativas para melhora da transicdo do cuidado.

O uso de estratégias em telemedicina como o TelessaudeRS através de ligagdes
telefonicas de suporte pode auxiliar o processo de transi¢do do cuidado do paciente com DM.
Esta estratégia ja foi testada em pacientes com cardiopatia isquémica estavel elegiveis para alta
ambulatorial de servigo tercidrio [30], mas estudos que avaliem a sua efetividade no
acompanhamento apds alta de pacientes com DM2 ainda ndo estdo disponiveis. Faz-se
importante, portanto, determinar se ligagdes telefonicas sdo um instrumento eficaz na melhora
do controle glicémico do paciente com DM2 e se esta estratégia pode auxiliar o manejo do
paciente na transicdo do cuidado, garantindo uma alta ambulatorial mais segura e

consequentemente, uma reducdo da superlotacdo dos servicos terciarios, permitindo que os
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mesmos tratem casos mais raros e complexos, melhorando a acessibilidade e a alocagdo dos

recursos publicos. Assim, essa tese tem dois objetivos:

- Avaliar a eficacia de ligacGes telefénicas no controle glicémico dos pacientes com DM2 em

comparacdo ao cuidado de rotina;

- Avaliar a eficdcia de ligagGes telefénicas periddicas realizadas por enfermeiras no controle
glicémico, pressérico e lipidico dos pacientes com DM2 em comparacdo ao cuidado de rotina,

assegurando a transicdo segura e de qualidade entre servico especializado e atengao primadria.
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ABSTRACT

Background: Telephone-calls can be a cost-effective telemedicine tool in type 2 diabetes (T2DM)
management. In the last decades, it has been growing evidence evaluating its application, but
in-depth and updated systematic reviews about this theme are missing. The objective of this
meta-analysis was to assess the effect of telephone-call intervention in glycemic control of
T2DM patients when compared to usual care.

Methods: Randomized controlled trials (RCT) of telephone intervention in T2DM were searched
through Medline (Pubmed), Embase, Cochrane Central Register of Controlled Trials, Cumulative
Index to Nursing and Allied Health Literature (CINAHL) and LILACS. Electronic search was done
until August 2020. The following terms were used: diabetes mellitus, randomized controlled
trials, telephone and telemonitoring. The trials quality was assessed using Risk of Bias 2.0 (Rob
2.0) tool and GRADE evaluation. Intervention effect was estimated with mean difference in
glycated hemoglobin (HbAlc) change from baseline between intervention and control groups.
PROSPERO registry CRD42020204519.

Results: In total, 2895 references were reviewed and 28 were included. Regarding the
telephone-calls content, all studies approached T2DM education, and 6 of them also evaluated
remote treatment modification. Telephone calls improved HbA1lc in 0.34% [95% Cl -0.5% to -
0.17%; 1> =80%; P <0.0001] compared to usual care. We did subgroup analysis with baseline
HbAlc, treatment modification, professional involved in intervention and phone-calls
frequency, but a high heterogeneity remained. A greater improvement was found when
intervention included pharmacologic modification (-0.82%, 95% Cl -1.42% to -0.22%; 1> =92%),
and when it was applied by nurses (-0.54%, 95% Cl -0.9% to -0.18%; 1>=88%). Meta-regression
showed no relationship between disease duration and HbAlc changes.

Conclusion: Telephone-calls intervention has a statistically significant benefit in T2DM glycemic

control, especially if associated with patient education and pharmacological modification.
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However, the high heterogeneity level and the small effect on HbAlc limit our results and

additional studies on this topic should approach more highly effective interventions.
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INTRODUCTION

Currently, the use of telemedicine strategies in health care scenarios is a hotly debated
topic. In the USA, at least 15% of physicians work in practices that use telemedicine [1]. As its
adoption increases, it is expected to migrate and integrate with in-personal care [1].
Telemedicine is defined as the use of telecommunication and information technologies to
support the delivery of health care at a distance [2]. There is growing investigation evaluating
the use of telemedicine as an auxiliary in some chronic diseases’ management, with a tendency

of evidencing benefit, especially T2DM patients [3-6].

T2DM is a non-communicable disease with an increasing prevalence through the last
decades. In 2019, it was estimated a DM global prevalence of 9.3% (463 million of people) [7],
and T2DM was responsible for almost 90-95% of this statistic [8]. Besides that, according to
American Diabetes Association (ADA) the proportion of DM adults that achieve glycemic targets
is only 64% [9] and this data can be more disappointing in developing countries. A Brazilian
cohort showed that only 33% of T2DM patients were on glycemic target [10]. Thus, developing
strategies focused on patient care that facilitates the accessibility to DM management seems to

be essential to improve this scenario.

Telemedicine use in T2DM is a promising and attractive field, and there is already some
evidence of its application comparing or in addition to usual care [11-16]. It can be useful to
improve glycemic control, especially in populations with limited accessibility to health care. In
2017, Faruque et al. evaluated through a meta-analysis of randomized controlled trials (RCT) the
overall effect of telemedicine tools (videoconference, SMS, automated voice, telephone, web-
portal, softwares) in DM patients’ glycemic control. They found an improvement of 0.28% in

glycated hemoglobin (HbAlc) in telemedicine groups [12]. Similarly, in 2018, Wu et al. through
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a systematic review, found a reduction in HbAlc of 0.22%, favoring telemedicine interventions
[13]. These systematic reviews analyzed telemedicine in general and did not focus specifically
on any telemedicine tool. Considering that there are different telemedicine approaches, it turns

difficult to generalize these results.

Telephone-calls can be a cost-effective alternative to improve glycemic control. In 2018,
it was estimated that almost 93% of residences in Brazil had access to a cell phone, turning this
tool more available than internet (79% of residences), especially in rural areas [17]. There is
some evidence regarding the use of telephone-calls in T2DM management [18-23]. However,
systematic reviews published until now showed variable effects on glycemic control [18], with a

small number of studies, high heterogeneity level and lack of sensitive analysis [19].

Therefore, we conducted a systematic review and meta-analysis of RCTs to assess the
effect of telephone-calls without electronic devices compared to usual care on T2DM patients’

glycemic control.

METHODS

Study design and protocol

This study is a systematic review of RCT registered in Prospective Register of Systematic
Reviews (PROSPERO) database under the number CRD42020204519 and followed Preferred

Reporting Items for Systematic Reviews and Meta-analysis (PRISMA) statement [24].

Study eligibility criteria and search

The studies were eligible if they were RCT, evaluated the effects of telephone

intervention compared to usual care to improve glycemic control measured as HbAlc (with or
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without other aims) in patients with T2DM and lasted more than 12 weeks. Studies that
evaluated other telemedicine tools (software, videoconference, short message, automated
message, Bluetooth, mobile apps) were excluded. Trials that used other telemedicine
intervention as a comparator were also excluded. There were no restrictions regarding
language. We searched Pubmed, Embase, Cochrane Central, LILACS and CINAHL databases. No
date restrictions were included; last search update was August 11% 2020. Search main terms
were: diabetes mellitus AND telephone OR telemonitoring and filters for RCTs. Search strategy

and RCT filters used are detailed in Supplemental Material (Supplementary 1).

Study selection

Two researchers (AMM and RM) performed studies selection and data extraction in
duplicate. Disagreements were solved by consensus; if disagreement remained, another
researcher (SPS) resolved it. First, titles and abstracts were screened and selected according to
the eligibility criteria mentioned above. After screening, the selected studies were reviewed in
full text for eligibility. Studies were included in this systematic review and meta-analysis if

inclusion criteria were fulfilled and outcomes of interest were analyzed.

Data collection

Data was extracted in electronic database and in duplicate. The following information
was extracted from the included articles: study and publication characteristics (author full-
name, publication year, title, country, number of patients included, study duration), patients’
information (selection criteria, age, sex), intervention information (telephone-calls content and
frequency, professional responsible for intervention) and outcomes data (HbAlc mean and
standard deviation at baseline and end of study and number of participants analyzed in both
groups). Missing outcomes were searched in clinicaltrials.org registry or by direct contact with

authors.
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Risk of bias assessment

We evaluated bias in individual studies with Cochrane’s “Risk of Bias 2.0” tool. The
quality of evidence for each outcome with the GRADE approach as “high”, “moderate”, “low”,
and “very low” [25]. Factors involved in the quality of the results of the meta-analysis were risk
of bias (methodologic limitations) of individual studies, inconsistency, indirectness of evidence,
imprecision, small-study bias, magnitude of effect, dose-response gradient, and residual

confusion bias.

Data analysis

To examine the overall magnitude of effect in using phone-calls intervention as a tool to
improve HbAlc in T2DM patients, we conducted a conventional pairwise meta-analysis of the
included RCT. Furthermore, we stratified this analysis according to baseline HbAlc (using HbAlc
value of 8% as a cut point), professional who applied intervention (nurse, pharmacist or diabetes
educator), if medication and dosing adjustments was part of the intervention, and according to
intervention frequency (using twice a month as a cut point). For the main outcome (HbAlc),
weighted mean differences were used with inverse variance methods. We chose random-effects
model due to intervention heterogeneity (different approaches in telephone-calls intervention).
To assess the analysis’ statistical heterogeneity, we performed Cochran’s Q and the I? test. A p-
value <0.1 and an 1> >50% were considered as elevated heterogeneity, respectively. A funnel
plot generated in Review Manager 5.4 (RevMan 5.4) for HbAlc was used to visually assess small-
study bias, and asymmetry was tested with Begg and Egger tests in R statistics software. If small-
study bias was suspected, the trim-and-fill computation was planned to evaluate the effects of
missing studies on the analysis. We also performed a trial sequential analysis (TSA) that created
a cumulative meta-analysis (represented by the Z-curve) and boundaries for futility, benefit, and
harm; if the curve crosses one of the boundaries, or reaches the optimal sample size line,
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definitive conclusion can be assumed. The conventional pairwise meta-analyses were conducted
with reference to the Cochrane Handbook for Systematic Reviews [25]. We performed meta-

analyses with Review Manager 5.4 (RevMan 5.4).

RESULTS

Search results, study characteristics and risk of bias

Study selection process is presented in Figure 1. In summary, 2895 references were
located, 2205 titles and abstracts were screened, remaining 100 articles for full-text review. The
main exclusion reasons were application of other electronic intervention besides telephone-calls
(36 studies) and missing outcome data (11 studies). Finally, 28 studies were selected for

systematic review, a total of 7952 patients (4033 in intervention and 3919 in control group).

The characteristics of included studies are shown in Table 1. The individual trials sample
varied from 35 to 1400 patients. O" Connor et al. divided their sample in 3 subgroups (patients
with baseline uncontrolled HbA1lc, LDL-cholesterol and systolic blood pressure), we included in
our analysis only the subgroup that presented glycemic control data (patients with baseline
uncontrolled HbA1c). Our systematic review found a mean age range from 50 to 70 years-old,
with female gender predominance (almost 60%). Studies lasted from 12 to 96 weeks. The
intervention in all evaluated studies was focused in T2DM education, adherence improvement,
self-care management, aiming the improvement of the understanding of patients about T2DM.

Of all 28 included studies, 6 also made pharmacological treatment changes or titration.

Regarding intervention intensity (phone-calls frequency), there was a great variability.
While some studies adopted a weekly frequency, others called patients according to their risks,

and others applied intervention monthly or over wider periods. In most studies, nurses were
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involved in telephone-calls. Two studies had more than one intervention group. Dale J et al.
presented 2 intervention groups, according to the person responsible for telephone-calls (nurses
or peer-supporters). We decided to prioritize the intervention application by health care
professionals, so only the nurse group was included in analysis. Egede et al. showed 3
intervention groups based on different levels of T2DM education (skills only, knowledge only or
skills and knowledge in combination). We included the more complete approach (skills and
knowledge combined) in the analysis. Regarding the risk of bias, most studies were classified as

low risk (Supplementary Fig 5 and 6).

Efficacy on glycemic control

Twenty-eight studies contributed to meta-analysis of the primary outcome. Telephone
intervention significantly improved glycemic control (HbAlc) when compared to usual care
(pooled mean difference -0.34%, 95% Cl -0.5% to -0.17%), with a high level of statistical

heterogeneity (12=80%; p < 0.0001) (Figure 2).

As pre-specified, we performed some subgroup analysis. High heterogeneity persisted
even when we stratified to baseline glycemic control (Suppl. Figure 1) and frequency of phone-
calls (Suppl. Figure 2). Telephone calls that associated education with pharmacological
modification seem to have a greater effect (pooled mean difference -0.82%, 95% Cl -1.42% to -

0.22%), but with a significant heterogeneity (1>=92%; p < 0.0001) (Figure 3).

Regarding the professional responsible for intervention, studies conducted by DM
educators or coaches had a non-significant decrease in HbAlc (pooled mean difference -0.12%,
95% Cl -0.31% to 0.06%) with a non-significant heterogeneity (1>=22%; p=0.27) (Figure 6). When
intervention was applied by other professionals (nurses and pharmacists), the high level of
heterogeneity persisted (Figure 4 and 5). Phone-calls intervention done by nurses had a more

expressive HbAlc decrease (-0.54%, 95% Cl -0.9% to -0.18%) (Figure 4). Meta-regression was
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performed to assess a possible correlation between HbAlc and disease duration, but no
relationship was found (Supplementary Fig 3). Funnel-plot was performed, and no small-study
bias was observed (Begg and Egger tests not significant) (Supplementary Fig 4). TSA was
performed to assess the statistical power of our meta-analysis results. Z-curve reached benefit
boundary, confirming our results. Furthermore, TSA shows that a sample size of 1700 patients
is necessary to reach a clinically significant change in glycemic control (stablished as a decrement
of 0.5% in HbA1lc). This confirms that our meta-analysis had sufficient power to identify this

difference between groups. (Supplementary Fig 7).

GRADE evaluation

For all outcomes, the quality of evidence was considered moderate (Summary of
findings table - Suppl. Figure 8). Even though data was based on RCTs data (high quality), a 1-
point downgrading was applied due to inconsistency (high heterogeneity — both clinical and
statistical). Remaining factors were adequate: risk of bias from studies was considered low, no
indirect evidence, confidence intervals were not excessively wide, and no small-study biases

were observed in Funnel-Plot.

DISCUSSION

Our meta-analysis included 28 trials and a large sample size (7952 patients) and showed
that periodically telephone-calls had a significant benefit in T2DM patients’ glycemic control
compared to usual care with a moderate evidence quality. In all included studies, the phone-
calls content was focused on T2DM education (adherence, diet, exercise, foot care and lifestyle
improvement). Only 6 studies approached T2DM pharmacologic modification, and these ones

achieved a considerably greater improvement in glycemic control. Furthermore, when
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intervention was applied by nurses (14 studies), a greater HbAlc decrease was reached

compared to other health professionals.

We focused on one specific telemedicine intervention (telephone-calls) and a single
condition (T2DM) was evaluated. It allowed us to generate applicable and relevant information.
Telemedicine is a wide expression and systematic reviews that already explored it included
mixed interventions (videoconference, SMS, software, Bluetooth data transmission, telephone,
mobile apps) [12,13,26] and heterogeneous population (T2DM and T1DM) [11,15], turning
difficult to analyze their results individually. Regarding the content of our evaluated
intervention, all studies approached T2DM education and improvement of patient self-care.
According to American Diabetes Association recommendations, diabetes self-management
education is necessary for optimal diabetes care with solid evidence of benefit [27-30]. Other
strengths of our study were the large number of analyzed studies leading to a great sample size,
and a wide search strategy through 5 different databases. We also did a robust analysis of our
findings. Heterogeneity level was explored through different subgroup analysis and meta-
regression was done to assess discrepancies. Furthermore, to reaffirm and empower our results,

we did a Trial Sequential Analysis.

Some limitations from our study must be discussed. We controlled the clinical
heterogeneity of the large group of “Telemedicine” interventions by selecting only one kind of
intervention (telephone-based) by health-care professionals. However, we found a high level of
statistical heterogeneity. It was explored with subgroup analysis according to basal HbAlc levels,
treatment modification, professional involved in the intervention, and phone-calls frequency,
but the high heterogeneity remained. We also did a meta-regression with diabetes duration and
found no relationship. It may be explained by differences between included studies regarding
population characteristics and adherence, sample size and usual care approach but our data do

not allow such analysis. Second, regarding the clinical relevance of our findings, we have some
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concerns. Indeed, as recent published by McCormack and Holmes, the aggregated analytical and
biological variation of HbAlc method can reach 10 to 20% [31]. Besides that, according to the
“National Glycohemoglobin Standardization Program (NGSP)”, a relative change in HbAlc value
less than 6.8% from baseline is within the estimated laboratory variation coefficient and cannot

be considered clinically relevant [32].

Our results are in accordance with previous systematic reviews aimed to evaluate the
telemedicine effect on DM management [16, 33]. In 2018, Lee et al. showed a benefit of
telemedicine strategies on glycemic control compared to usual care (HbA1lc reduction in 0.55%;
95% Cl -0.73% to -0.36%). When stratified to telemedicine strategy applied, telephone-calls
achieved a greater improvement in HbAlc (- 0.88%, 95% Cl -1.54% to0 0.12%; 1286%) [16]. In 2017,
Lee et al. showed that teleconsultation and telemonitoring were both effective in HbAlc
improvement [33]. However, these systematic reviews were not aimed to evaluate telephone-
calls as the main intervention, only assessed its efficacy in glycemic control though subgroup

analysis.

Our findings disagree with a previous meta-analysis designed to assess the effect of
phone-calls intervention in DM glycemic control. They reported no significant benefit in HbAlc
(-0.38% 95% CI -0.91 to -0.16; 1*> 85%) [19]. However, their results are limited due to the small
amount of included studies and the absence of subgroup analysis that did not allow an
exploration of the high heterogeneity levels [19]. Our systematic review studied a largely
available telemedicine tool with a potential clinical benefit in T2DM, highlighting the clinical
relevance of this report and improving the knowledge in a growing research field. To further
strengthen the current evidence about this topic, future reviews should also consider addressing

other outcomes such as cost-effectiveness and quality of care.
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In conclusion, our meta-analysis showed that health-care personnel lead phone-calls
intervention improves glycemic control in patients with T2DM. However, due to the
heterogeneity and small effect on HbAlc, our results must be evaluated with caution. Additional
studies on this topic must focus on more highly effective interventions that might provide

greater (i.e. clinically significant) HbAlc reduction.
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