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Conteudo da aula

-Introducao e desenhos basicos

-Estratégias

-Cegamento / mascaramento
-Randomizacao

-Desenhos alternativos
-Planejamento e conducao do estudo
-Analise

-Consideracoes finais
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# Impacto em Saude Publica

Estudos Observacionais

Monitoramento de riscos e beneficios - pressupostos, vieses,
limitacBes metodologicas > TOMADA DE DECISAO
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Fonte: Elaboracao propria (CGPCLIN/Decit/SCTIE/MS, 2020).

FASE IV (p6s-registro)

Farmacovigilancia

https://www.gov.br/saude/pt-
br/media/pdf/2020/novembro/13/20201030_cgpclin_decit_sctie_ms_relatorio_tecnico_monitoramento_vacinas_sars-cov-2_final.pdf



Duragao: 2 a 8 anos
In vitro
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Registrada Patente
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Duracio: em média, 2 anos
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Duragdo: em média,
Za3anos
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Estabelece eficana e
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Pos-comercializacao®*

Duracio: vana de acorde com o perfil terapéutico do produto
investigacional. Tempo dependera do desenho do estudo.

* Ma fase IV se induemn estudos para estabelecer o valor terapéutico, bem como os estudos de far-
macoepidemiolopa, farmacowgilanaa e bioeguivaléncia.
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Abordagens para estudos etiologicos

LimitacOes éticas

| ECR | l

Estudos de coorte Procedimentos

-Preventivos
-Terapéuticos
-Diagnosticos

Estudos caso-controle

Dados disponiveis

Observacoes clinicas

(Celentano & Szklo, 2019)



Ensaios clinicos randomizados (ECR)

Populacao base

|

Amostra

v
Alocacao para tratamento:

/ ~

Novo tratamento Tratamento Padrao /
Placebo

Avaliacao de desfechos



Ensaios clinicos

Experimento: realizacdo de observacoes sistematicas
em condicoes controladas

Controle da exposicao pelo pesquisador
Motivos éticos =» forte evidéncia de efeitos +

Nao gere eventos adversos importantes, ou que sejam
bastante inferiores aos beneficios

(Almeida Filho & Barreto, 2012)



Ensaios clinicos randomizados (ECR)

- Individuos sao alocados para grupos intervencao
e controle, de modo a serem submetidos a um
novo tratamento, com o intuito de verificar os
efeitos em condicoes controladas de
observacao.

- Os resultados podem ser expressos na
comparacgao das incidéncias entre grupo
Intervencao e controle (Pereira, 2008).

- Padrao ouro dos estudos epidemiologicos no
esclarecimento de relacao causa-efeito



Ensalos comunitarios

. Estudos fora das condicdes clinicas, baseados na
comunidade, e mais frequentes em intervencoes Na
Area de saude publica.

- A unidade de alocacao é a comunidade.

- EXxs.: vacinacao, fluoretacao da agua para prevencéao de
carie, controle de vetores

(Almeida Filho & Barreto, 2012; Celentano & Szklo, 2019)



Aplicacoes

- Eficacia de vacinas

- IntervencoOes preventivas: educacionais, nutricionais,
ambientais

Recomendadas para ampla utilizacao

(Almeida Filho & Barreto, 2012; Celentano & Szklo, 2019)



Lancet 20:05; 366: 1290-95

Published online

August 31, 2005
D0I:10.1016/50140-6736(05)
67145-0

Instituto de Sadde Coletiva,
Universidade Federal da Bahia,
Salvador, Bahia, Brazil

(5 M Peteira PRD, 5 5 Cunha PhD,
B Genset PhD, & C de Brito M5c,
M L Battero MD); London School
of Hygiene and Tropical
Medicine, London, UK

(L C Rodrigues PhD,

A L Bierrenbach PhD); Clinical
Institute of Medical and
Chemical Laboratory
Diagnostics, Medical University
of Graz, Graz, Austria

(E Genset); Coordenacao
Regional da Fundagdo Nacional
de Salde-Bahia, Ministry of
Health, Brazil

(MY Ichihara MD); Centro de
Referéncia Helio Fraga,
FUNASA/Ministry of Health,
Rio de Janeiro, Brazil

(M A Hijjar MD'}; and Faculdade

Effect of BCG revaccination on incidence of tuberculosis
in school-aged children in Brazil: the BCG-REVAC
cluster-randomised trial

Laura C Rodrigues, Susan M Pereira, Sergio 5 Cunha, Bernd Genser, Maria Yury Ichihara, Silvana C de Brito, Miguel A Hijjar, Ines Dourado,
Alvaro A Cruz, Clemax Sant"Anna, Ana Luiza Bierrenbach, Mauricio L Barreto

Summary

Background Many countries offer a second BCG vaccination to prevent tuberculosis, although there is little evidence of
whether this confers additional protection. BCG vaccination is routine in Brazil but BCG revaccination procedures vary
by state. We studied revaccination efhicacy in two Brazilian cities with tuberculosis prevalence representative of Brazil.

Methods We did a cluster-randomised trial of the protection against tuberculosis from BCG revaccination in school-
aged children who had had one BCG vaccination as infants. 767 schools in the cities of Salvador and Manaus, Brazil,
participated; schools were the unit of randomisation. The study was open label with no placebo. Cases of tuberculosis
were identified through record linkage to the Tuberculosis Control Programme. Revaccination status was masked
during linkage and validation of cases. The incidence of tuberculosis was the primary outcome. Analysis was by
intention to treat.

Findings 386 schools (176 846 children) were assigned BCG revaccination and 365 (171 293 children) no revaccination.
42 053 children in the vaccine group and 47 006 in the control group were absent from school on the day of the visit and
were excluded. 31163 and 27 146, respectively were also excluded because they had no BCG scar, two or more scars, or
a doubtful scar on assessment. The crude incidence of tuberculosis in the intervention group was 29-3 per 100 000
person years and in the control group 30-2 per 100000 person-years (crude-rate ratio 0-97; 95% CI 0-76-1-28). The
efficacy of BCG revaccination was 9% (-16 to 29%).

Interpretation Revaccination given to children aged 7-14 years in this setting does not provide substantial additional
protection and should not be recommended. Follow-up is ongoing and needed to assess the effect of other factors on
revaccination efficacy: time since vaccination, age at vaccination, and high or low prevalence of environmental
mycobacteria.

Rodrigues LC et al. Effect of BCG revaccination on incidence of tuberculosis in school-aged children in Brazil: the BCG-REVAC

cluster-randomised trial. Lancet. 2005;366(9493):1290-1295.



AloCacao de grupos
Intervencao/controle

|

Alocacao para tratamento:

/\

Novo tratamento Tratamento padrao/placebo

Devem ser similares em relagcdo a um conjunto de
caracteristicas pré-definidas e coletadas na linha de base do
estudo

Comparabilidade entre os grupos



Alocacao de qrupos
Intervencao/controle

Randomizacao:

Possibilita a formac&o de grupos comparaveis

|

Mesma probabilidade de distribuicao dos fatores de risco

Grupos similares

Unidade: individuos ou agregados (ensaios comunitarios)




Randomizacao simples

« Sorteio

- Tabela de niumeros randdémicos/algoritmo para producéo de niumeros
randdmicos (programas computacionais)
TABLE 7-3 ATable of Random Numbers

00-04 05-09 10-14 15-19
00 56348 01458 36236 07253
01 09372 27651 30103 37004
02 44782 54023 61355 71652
03 04383 90852 57204 57810
04 98150 89997 98839 76129
05 16263 35632 68105 59050
06 62032 90741 13468 02647
07 48457 745B8 22759 12188

08 36782 06157 73084 48054

09 63302 55103 19703 74741 J—



Ensaio Nao-aleatorio

Populacao

lacao
studo

nto Atual

- Possui fator associado ao pior progndéstico

Nao possui fator associado ao pior progndstico




Ensaio Aleatorio

Populacao

elLI0}eay oededoly

Validade Interna

- Possui fator associado ao pior progndstico

Nao possui fator associado ao pior progndstico




Caracteristicas da pigmentacao da pele de individuos selecionados
parauma pesquisa

Caracteristicas Protetor solar Controle
(n=145) (n=164)
Pele
Escura 33% 34%
Intermediaria 32% 34%
Clara 34% 32%
Cor dos cabelos
Castanho escuro 32% 34%
Castanho claro 28% 26%
Ruivo 7% 6%0
Loiro 33% 31%
Pintas na face
Poucas ou nenhuma 36% 37%
Quantidade moderada 25% 32%
Muitas 39% 30%
Queimadura pela luz solar
Raramente 46%0 56%

Frequentemente 54% 44%

Fonte: JAMA 283:2955-2960;2000



Cegam ento/Mascaramento

A distribuicdo do grupo tratado e nao tratado e
desconhecida para as “pessoas envolvidas™:

sIndividuos estudados (aplicado quando o relato do efeito
estiver sujeito a vies)

*Observadores/Entrevistadores (aplicado quando o
registro do resultado estiver sujeito a vies)

* Responsavel pela analise dos dados (quando a analise e
interpretacdo esta sujeita a vies)



Cegamento/Mascaramento

- Evita viés=»conhecimento sobre a que grupo os
individuos pertencem -> diferengas na obtencéo de
medidas ou na realizagao de diagnosticos dos
desfechos.

« Uni/simples-cego: somente os pesquisadores conhecem a
composi¢ao dos grupos controle e intervencao - viés de
diagnostico

- Duplo-cego: nem os pesquisadores nem os sujeitos de pesquisa
sabem

- Triplo-cego: os investigadores, os participantes e a equipe de
analise de dados ndo conhecem a composi¢ao dos grupos



Cegamento/Mascaramento

- Estudos n&o cegos ou abertos:
- Participantes e pesquisadores conhecem 0s grupos

- Estudos de intervencdo em Saude Publica:
- Habitos de vida

- Programa educacionais

- Atividade fisica

« Menor custo

- Viés: maior abandono ou desisténcia daqueles que sabem
pertencer ao grupo controle



Estratégias de desenho

Populacéo
Grupo Grupcz
intervencéo comparacgao ou
controle

Medidas de parametros pre-definidos padronizadas
- Antes da intervencéo: quanto a randomizacao funcionou (comparabilidade)

Desfecho
(Almeida Filho & Barreto, 2012)



Desenhos alternativos

Desenhos fatoriais: teste de diversos esguemas
terapéuticos em um mesmo estudo

Desenhos ‘“cross over’: individuos deslocam-se
no correr do estudo, do grupo tratado para o
controle e/ ou vice versa.



Desenhos fatoriais

- Duas intervencoes sao analisadas simultaneamente,
comparando-se com 0 mesmo grupo controle

- Reducao de custos: Unico grupo controle para 2
Intervencoes em um s6 momento

- Possibilidade de ocorréncia de interacdo devido a
possiveis mecanismos de acao similares entre as 2
Intervencoes aplicadas



Ensaio Aleatdério Fatorial
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Ensaio Aleatdério Fatorial
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Treatment A
+ —_—

B only
(cell b)

+

Treatment B

Neither
A norB

(cell d)

FIGURE 7-7 (4 Factorial design for studying the effects of two treatments.



Ensaio Aleatorio Fatorial
Examinando o Efeito do Tratamento A

Tratamento A

Melhorou
632 Com Tratamento
0 Tratamento B A
u§l a Nao
o \ Melhorou
= Tratamento
o Melhorou
o8 AeB
3, Sem Tratamento
® A

Nao

Sem tratamento Melhorou



Ensaio Aleatorio Fatorial
Examinando o Efeito do Tratamento B

Tratamento A

Melhorou
> Sem Tratamento
8 Tratamento B B
%z a Nao
o \ Melhorou
Q
8 Tratamento Melhorou
(oA AeB
3, Com Tratamento
® B

Nao

Sem tratamento Melhorou



+ de 22.000 medicos foram randomizados utilizando um
desenho fatorial 2 x 2,

- aspirina para a prevencao primaria da doenca
cardiovascular

- beta-caroteno para a prevencao primaria do cancer.

Quatro situacoes possiveis:

a) aspirina e beta-caroteno ,

b) nem aspirina, nem beta-caroteno,
c) aspirina (beta-caroteno — placebo)
d) beta-caroteno (aspirina-placebo)

Aspirina: reducéao estatisticamente significativa de 44% no risco de primeiro infarto do
miocardio foi observada no grupo que tomou a aspirina.

Apos 12 anos de suplementacao de beta-caroteno, nenhum beneficio ou dano foi
observado em termos de incidéncia de cancer ou doenca cardiaca ou morte por todas
as causas.

Os relatdrios subsequentes relataram maior risco de cancer com o beta-caroteno em
fumantes.



+

Beta-carotene

STUDY

[ Aspirin (cell a + cell ¢)
A [ No aspirin (cell b + cell d)

POPULATION
22,071
RANDOMLY ASSIGNED
Aspirin Placebo
11,037 11,034
~ AN
RANDOMLY ASSIGNED RANDOMLY ASSIGNED
B tl = B t’ a
eta- eta-
carotene Placebo carotene Placebo
5,517 5,520 5,520 5,514
Aspirin
Aspirin Aspirin
"' gy + i —
BOTH Beta- BOTH Beta-
Aspirin and carotene + | Aspirin and carotene
Beta-carotene 0n|y Beta-carotene On'y
cell a cell b cell cell b
.().() Berotene(a)_()
NEITHER : NEITHER
Aspirin Only Adolde bor ~ Aspirin Only A vt
(cell c) Beta-carotene (cell ) Beta-carotene
(cell d) (cell d)

[C] Beta-carotene (cell a + cell b)
B [C] No beta-carotene (cell ¢ + cell d)




Ensalos cross-over

Grupo intervencao e controle alternam-se durante periodos
de tempo definidos

Cada participante funciona como seu proprio controle
Planejado ou nao planejado

Pressuposto: intervencao recebida em um momento
anterior no tempo nao possui efeito em um segundo
momento, quando o individuo passa a ser considerado
controle

Carryover / efeito residual - Periodo de washout
Ordem das terapias pode elicitar respostas psicologicas (Entusiasmo)

(Almeida Filho & Barreto, 2012; Gordis 2005)
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Ensalos cross over (nao planejado

cirdrgico

> : : 5

) : Recusa : : Tratamento :
V :  cirurgia :  cirGrgico

O . 4 3

o S S

S s X .............................
g,\ :  Cirurgia Tratamento
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Q 3 3 .

medicamentoso

Gordis, 2009



STUDY

POPULATION
RANDOMIZED
SURGICAL MEDICAL
Treatment Only Treatment Only
A
RANDOMIZED RANDOM{E‘D
SURGICAL MEDICAL SURGICAL MEDICAL
Treatment Only Treatment Only Treatment Only Treatment Only
Require | Require |
surgery surgery surgery
RANDOMIZED
B «
SURGICAL MEDICAL
Treatment Only Treatment Only
Surgery No
Surgery
TREATED SURGICALLY TREATED MEDICALLY



Analise quando ha “cross-over”
nao planejado

Intencéo de tratar: analisar mantendo os individuos
gue trocaram de grupo original de tratamento

Tratados: reclassificacao dos individuos que trocaram de
grupo dentro do grupo dos tratados

Realizar ambos



Intencao de tratar

- Principio de considerar para a analise os
Individuos da forma em que foram originalmente
alocados pela randomizacao, independente de
terem realmente recebido a intervencao ou nao.

- Alguns individuos inicialmente alocados para
receber a intervencao nao recebem a
Intervencao (recusas posteriores, mudancas de
decisao de sua adesao, faltas no dia da
Intervencao, interesse em mudar de grupo)



Nao Adesao dos Pacientes ao
Esquema Proposto da Pesquisa

Crossover nao planejado

Nao adesao ao regime de selecao

Perdas de seguimento (evasao)



Descontinuidade (%) durante doze meses de acompanhamento
de caracteristicas de determinados individuos

Caracteristica 06 descontinuidade do
tratamento (12 meses)

NUmero de sintomas de depressao

0 9 %
1 11%
2 13%
3 14%
>=4 16%0
Saude (auto avaliacéo)
Excelente 8%
Muito boa 10%
Boa 13%
Ruim 21%
Educacéao
>=Escola secundaria 11%

< Escola secundaria 14%

Fonte: JAGS 45:1126-1131;2000



Planejamento e conducao

- Boa questao de estudo

- Evidéncias de adequado balanco entre riscos e
beneficios

- Receptividade no contexto onde o estudo sera
desenvolvido

- Desenho apropriado

- Recursos financeiros, tecnologicos e humanos

Il

SUCESSO



Planejamento e conducao

- Protocolo:
- Etapas padronizadas e bem definidas

- |ldentificacao da pop de estudo - Critérios de
elegibilidade

- Avaliacao de possiveis reacoes adversas
- Aspectos éticos referentes ao grupo controle

- Populacao escolhida - caracteristicas de
Interesse para o estudo

- Recrutamento dos participantes
- Estudos multicentricos



Planejamento e conducao

»Definicao da intervencao:
> Especificacoes
»Vacina: tipo, dose, via de administracao
> EXxercicio fisico: tipo, frequéncia intensidade

»Selecao do desfecho / variavel resposta:
»facil diagndstico/identificacao
»POUCO Sujeito a erros de mensuracao
»Primario & Secundarios

>»Magnitude de efeito:
> Meta 2 tamanho da amostra



Tamanho da amostra

»Delineamento amostral=>» poder suficiente para
detectar o desfecho e identificar as diferencas
entre 0s grupos.

»Parametros:
> Frequéncia estimada do desfecho no grupo controle
> Efeito estimado da intervencao
> Definicao do nivel do erro tipo 1 (a)
> Definicao do poder estatistico (1-f)



Conducao do estudo

»>Monitoramento dos dados:
»Comité independente
>Analises intermediarias periodicas
»Quebra de cegamento (ev. adversos/eficacia)

»Acompanhamento de eventos adversos:

»Aspectos eticos:
> Apreciados por Comités de Etica em Pesquisa
> CONEP
>TCLE
»Resolucao 466 (12/12/12)



Analise interina

Ou acompanhamento permanente

Comité de monitoramento de dados

Elaboracao de relatorios de progresso do estudo
Eficacia

Efeitos adversos da intervencao

!

Critérios para a interrupcao do estudo
Aspectos éticos referentes a continuidade ou n&o do seguimento

- Disponibilizacao da intervencéao para o grupo controle



Apresentacao dos dados

Inicialmente: Fluxograma contendo informacdes sobre a populacéo de estudo

Populacéao elegivel (n=)

—

Excluidos (n=)

!

N&o possuem critérios
de incluséo (n=)

Populac&o incluida (n=)

Recusas (n=)

!

Outras razodes (n=)

Randomizacéao

/\

Alocados para receber a
intervencéo (n=)
Receberam a intervencao (n=)

v

Perdas de seguimento (n=)
Motivos

Descontinuidade da
intervencéo (n=)

v

Analisados (n=)
Excluidos da analise (n=)
Especificar motivos

Alocacao

Seguimento

Analise

Alocados para nao receber a
intervencao (n=)

v

Perdas de seguimento (n=)
Motivos

v

Analisados (n=)
Excluidos da analise (n=)
Especificar motivos




Analise estatistica

> Tabela 1. comparacao detalhada das caracteristicas na
linha de base dos dois ou mais grupos definidos na
Investigacao —> grupos similares

» Comparacao da ocorréncia do evento entre oS grupos
Intervencéao e controle: periodo de incluséo e
seguimento, perdas, caracteristicas comparaveis.

> Tabua de vida e analise de sobrevida

> Analises multiplas



Modos de expressar resultados

Efeito Absoluto: reducao absoluta do risco (RAR)

Efeito Relativo: reducao do risco relativo (RRR)
ou Eficacia ou Fracao de Preuv.

NUmero necessario a tratar (NNT)



Modos de expressar resultados

Reducao do Risco Absoluto (RRA)

A diferenca aritmética absoluta nas taxas de eventos entre
grupos tratados e nao tratados € igual a:

Incidéncia em nao expostos — Incidéncia em expostos

# Risco atribuivel



Modos de expressar resultados

Reducao do Risco Relativo (RRR)
Fracado de prevencao / Eficacia

A reducao proporcional em taxas de eventos entre
grupos tratados e nao tratados:

Inc em ndo expostos - Inc em expostos

IncC em n&o expostos

Eficacia=1- RR



Modos de expressar resultados

NUmero necessario a tratar (NNT)

NUmero de pacientes que deveriam ser tratados para
prevenir um desfecho (morte)

1

Reducao Absoluta do Risco




Ensaio sobre marcapasso
Fisiologico vs Ventricular

Fisiologico Ventricular

Taxa anual de
fibrilagdo atrial 2,3% 6,6%

RRA = 6,6 —5,3 = 1,3%
RRR / Eficacia = (6,6 — 5,3)/ 6,6 = 19,7%
NNT = 1/0,013 = 77

Fonte: NEJMV, 342:1385-1391, 2000



Consideracoes finais

- Iniciativas visando padronizacao e transparéncia

- Cochrane Colaboration (www.cochrane.org)
- Resultados de trials em andamento

- Metanalises e revisdes sistematicas sobre eficacia de novas drogas
ou intervengdes em saude

- Campbell Colaboration

- Evidéncias cientificas sobre o efeito de politicas, programas e praticas
em educacéao, crime e bem-estar social

- CONSORT (Consolidated Standards of Reporting Trials)
—> apresentacao dos resultados

- Plataformas internacionais de registros de ensaios clinicos
- MS-Brasil = http://www.ensaiosclinicos.gov.br/



http://www.cochrane.org/
http://www.ensaiosclinicos.gov.br/
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Ensaios clinicos randomizados (ECR)

Vantagens:

. alto nivel de evidéncia cientifica,

- grupos intervencao e controle comparaveis para fatores
de confusao conhecidos e desconhecidos,

- a padronizacao de procedimentos e tratamentos definidos
a priori,

- a temporalidade estabelecida (causa precede efeito),

- a possibilidade de randomizacao e mascaramento dos
sujeitos e investigadores,

- 0S resultados medidos por incidéncia e 0s varios
desfechos clinicos podem ser estudados
simultaneamente (Pereira, 2008).



Ensaios clinicos randomizados (ECR)

LimitacoOes:
ETICA

exigéncia de sujeitos de pesquisa cooperativos e aderentes ao
tratamento;

0 grupo investigado pode ser altamente selecionado, ou seja, nao
representativo da populacéo alvo;

nao é possivel a verificacado de eventos adversos raros ou que
aparecem apenas apos longo periodo de laténcia;

requerem estrutura administrativa e técnica preparada

nao pode ser usado em alguns casos, como na exposicao intencional
de substancias nocivas, por exemplo, toxinas e bacteérias.

custo elevado
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TaesLE 1. BaseE-1LINE CHARACTERISTICS OF THE PATIENTS.™
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TaBLE 2. RELATIVE BISES OF DEATH aND HOSPITALIZATION.

PLacees GROUP  SPIRONOLACTONE BeLamve Risk
VaRAELE (N=g841] Grour (N=822] (95%% CI® P VavLoe

no. of patients

Canse of death

Cardiac causes al4 226 0.69 (0.58-0.82y <=0.001
Progression of heart failuret 189 127 0.64 (0.51-080y <=0.001
Sudden deathi 110 g2 0.71 (0.54-0.95) 0.02
Myocardial infarction 15 17

Ocher cardiovascular causes 13 12

Stroke 11 8

Noncardiovascular canses 41 o)

Unknoran i 9

Toveal 286 284 070 (060-0.82y <=0.001

no. of patientamo. of events

Reason for hospitalization

Cardiac causes§ 336/753 2607515 070 (0.59-0.82y <=0.001
Worsening heart fatlure 300/ 663 2157413 0.65 (0.54-077y <=0.001
Angina 35/44 43/66
Ventricular arrhythmias 24731 23/25
Myocardial infarction 14/15 10711

Other cardiovascular causes 1127163 117 /169

Stroke 20/24 14/15

Noncardiovascular causes 232,377 2237361

*Cl denotes confidence interval

tThis category includes death due to worsening heart failure (defined as increasing symproms or
SIFMS requiring an increase in reamment ).

$This category includes witnessed death from cardiac causes heralded by abrupr loss of conscious-
ness within one hour after the onset of symptoms in a parient in whom death was unexpected.

§50ome patients were hospitalized for more than one cardiac cause.



Tame 3. BEiaTveE Bsxs oF THE CoMeINED Exn Poners

OF DEATH OB HOSFITALIZATION IN THE
SPIBRDNOLACTONE GROLUP.*
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Figure 1. Kaplan-Meier Analysis of the Probability of Survival among Patients in the Placebo Group and Fatients
in the Spironolactone Group.

The risk of death was 30 percent lower among patients in the spironolactone group than among patients in the
placebo group (P=0.001}.
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Estudos qualitativos

Pode partir de questdes amplas que vao se aclarando no decorrer da
Investigacao, o estudo qualitativo pode, no entanto, ser conduzido
através de diferentes caminhos

Tentar investigar o “como” e o “ porqué” da uma determina questao de
pesquisa

Pequeno numero individuos até atingir a saturacao das respostas
relacionadas aos estudos

Metodologia mistas : qualitativo ( entrevistas , grupos focais , PPI) ,
misto (quanti-quali)
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Secondary care® Primary care units Tertiary care**

i | }

AF is suspected AF is suspected AF is suspected

! | !

Patient gets an Patient gets an Patient gets an

Heu:'trocardn:n_gram electrocardiogram electmcardu:_.gtam
and echocardiogram and echocardiogram
Cardiologists or Cardiologists
Clinicians reviews & - FEVIEWS BXaMs,
exams, performs INR performs INR
L o L
AF is diagnosed AF is diagnosed AF is diagnosed
H + +

Patient receives initial medications

Patient takes INR tests through regular follow-up visits

x
Patient receives on-going medication management through regular
follow-up visits

Fig 1. Possible pathways of care for atrial fibrillation (AF) in Brazil. * In Butantan, secondary care includes the
specialised cardinlogy unit (Peri-Peri) and the outpatient clinic at the Hospital Universitario from the Universidade de
Sao Paulo. ** There are no tertiary hospitals in Butantan. Solid line refers to a pathway that is always or nearly always
available in Butantan; dotted line refers to a pathway that is not always or rarely available.

hitps2doi.org0.1371 fournal pone. (2524 63,9001
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Patient care pathway for atrial fibrillation in Brazil

Table 1. Baseline characteristics of participants according to the time of data collection and in total; fignres are presented as N (%) unless otherwise stated.

Pre-COVID-19 During-COVID-19 Total sample
{n = 203) in=64) IN = 267)
Age
Mean (SD) €92 (11.5) 68.2 (10.4) 68.9(11.3)
= 40 2(1.0) o) 2(0.7)
400 to 49 10 (4.9) 4(6.3) 14 {52)
50 to 59 30 (14.8) 9 (l41) 39 (14.6)
B0 to &9 45(22.2) 22 (34.4) 67 (25.1)
70 to 79 78 (38.4) 19 (29.7) 97 (36.3)
Bil + 3B (18.7) 10 (15.6) 48 (18.0)
Gender
Female 97 (47.8) 34 (53.1) 131 (49.1)
Male 106 {52.2) 30 (46.9) 136 (50.9)
Marital status
Single 18 (8.9) &(12.5) 26 (9.7)
Married 107 (52.7) 33 (5L6) 140 {52.4)
Living with partner 14 (6.9) & (9.4} 20(7.5)
Divorced 18 (8.9) 6 (9.4} 24 (9.0)
Widowed 42 (20.7) 9141} 51{19.1)
Missing / unknown 4(2.0) 2(3.1) 61(2.2)
Ethnicity
White 104 {51.2) 30 (46.9) 134 (50.2)
Black 24(11.8) 7 (10.9) 31 (116}
Mixed race SR (28.6) 18 (28.1) 76 (28.5)
Other 40200 2(3.1) 6(2.2)
Missing / unknown 13 (6.4) 7(10.9) 20(7.5)
Eduwcation
Did not complete primary schosl 68 (315) 18 (28.1) 86 (32.2)
Completed primary school 74 (365) 17 (26.6) 91 (34.1)
Completed secondary education 34(16.7) 19 (29.7) 53 (19.9)
Holds undergraduate degree 19 (9.4) 6 (9.4) 25(9.4)
Holds postgraduate degree 100.5) 2(31) 3(L1)
Missing / unknown T(3.4) (31 9{34)



Table 2. Impacts from the COVID-19 pandemic on AF follow-up care, as mentioned by participants.

Healthcare visits

AF medications

INR tests

+ Fewer overall visits

« Different healthcare facility than

wsual
« More virtual appointments

« Mot able to get prescriptions

« Prescriptions delayed

« Medication not available from
pharmacy

« Different pick-up location

« Medications were delivered

» Longer intervals between
tests

« Tests were stopped

« Location of test changed
s Test results now online
« Mo access to tests

hitps=//doi.org/10.1371 fournal pone. 0282463 102



Drivers for the identified AF care pathway

From the qualitative data, we report the drivers for when and where AF patients received an
AF diagnosis and follow-up care. Nine sub-themes in total were identified that describe the
two main themes of ‘AF diagnosis’ and “AF follow-up care’, all of which were generated within
the first two FGDs (i.e. saturation was met). The following four sub-themes describe the driv-
ing factors for place of ‘AF diagnosis’, our first theme (Fig 3):

1. Routine health check-ups: A few participants mentioned that AF was picked up through
routine check-up examinations:

“It's an annual exam. Every year I visit the clinic to take an exam. Then I did an electrocardio-
gram and it recorded the arrhythmia. I was about 60 years old, more or less.”

(FGD 1, P3)

2. Emergency healthcare visits: Many participants said AF was not identified until they had a

healthcare emergency such as a myocardial infarction or thrombosis:

“.. .until I had a heart attack, I didn't know what I had in my heart. . . no doctor told me.
Then after T had it . . . the doctor told me "what you have is very serious”. . . He said [to my

’ o

family] ‘she has severe heart failure and has arrhythmia’.
(FGD 1, P1)

/ Routine health check-ups

/ v Emergency healthcare visits

AF diagnosis é:{:_
S - ~—#  Presence of other conditions

m Experiencing worrisome
symptoms

Waiting times

Doctor/patient interactions

AF follow-up care Availability of doctors

Referral system

Having additional conditions

Fier 3 Coding tree from analitative analvsis
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Health care professionals’ perceptions 2
about atrial fibrillation care in the Brazilian
public primary care system: a mixed-methods
study

Elisabete Pazchoal‘, Tiffany E. Guodenz, Rodrigo D Olmos'j, Paulo A. Lorufo”, Isabela M. Bensfeﬁur”,
Semira Manaseki-HuIIandz, Gregory Y. H. Lip2'4'5, G. Meil Thomasz, Kate Jc:nllyz, Emma Lan-::ashirez,

Dreirdre A. Lane‘?""', Sheila Greenﬁeldz, Alessandra C. Goulart'” and on behalf of NIHR Global Health Research
Group on Atrial Fibrillation Management

Abstract

Background: Atrial fibrillation (AF) negatively impacts health systems worldwide. We aimed to capture perceptions
of and barriers and facilitators for AF care in Brazilian primary care units (PCUs) from the perspective of healthcare
professionals (HCPs).

Methods: This mixed-methods, cross-sectional study utilised an exploratory sequential design, beginning with the
quantitative data collection (up to 18 closed questions) immediately followed by a semi-structured interview. HCPs
were recruited from 11 PCUs in the Sao Paulo region and included managers, physicians, pharmacists, nurses and
community health agents. Descriptive statistics were used to present findings from the quantitative questionnaire
and inductive analysis was used to identify thermes from the qualitative data.

Results: One hundrad seven HCPs were interviewed between September 2019 and May 2020. Three main themes
were identified that encapsulated barriers and facilitators 1o AF care: access 1o care (appointments, equipment/tests
and medication), HCF and patient roles (HCP/patient relationship and patient adherence) and the rele of the organi-
sation/systemn (infrastructure, training and protocols/guidelines). Findings from the qualitative analysis reinforced the
guantitative findings, including a lack of AF-specific training for HCPs, protocols/guidelines on AF management, INR
tests in the PCUs, patient knowledge of AF management and novel oral anticoagulants (NOACS) as key barriers 1o
optimal AF care.

Conclusions: Development and implementation of AF-specific training for PCU HCPs are needed in Brazil, along
with evidence-based protocols and guidelines, educational programmes for patients, better access to INR tests for
patients taking warfarin and availability of NOACs,




15 available PCUs in the Butantan area: =l
- 6 family health strategy PCUs

- 5 traditional PCUs

- 4 mixed model PCUs

Family Health Strategy PCU Team
Family practice doctor |(GP)
Community health agents

hurs=

Murse technicians ¥ Mixed model PEU

.

11 PCUs included in our study:

6 family health strategy PCUs
2 traditional PCUs

3 mixed model PCUs

Fharmacist \
Social worker A

Administrative personnel
Manager

% psychologist, nutritionist,
physiotherapist

Traditional PCU team

General dinician (trained or untrained)
Pediatrician

Gynecologist

Murse

Murse techmiciams

Pharmacist

Locial worker

Administrative personnel

hManager

Fig. 1 Structure of primary care units inthe Butantan area of Sao Faulo, Brazil. Dotted arrows represent healthcare professionals that are sometimes

available. Healthcare professionals in red represent the difference between the models




Results of open questions

HCPs' impression of the profile of AF patients that attend
PCUs

HCPs had distinct views about the sociodemographic
characteristics and lifestyle habits of their AF patients
(Additional file 5). They described their patients as
being elderly, male, having unhealthy lifestyle hab-
its such as sedentarism, smoking, a regular diet with
high consumption of fat and carbohydrates and having
multi-morbidities.

“They are old men with comorbidities who already
had a heart attack” General clinician (traditional
PCl)

“They are smokers, sedentary” Nurse (traditional
PCl)

HCPs' description of the AF pathway of care

For diagnosing AF, HCPs stated that AF was identified
through routine consultation or if the patient arrived
feeling unwell. HCPs also claimed that patients are
already diagnosed with AF before arriving for care or it
was picked up on during home visits.

“Some patients arrive feeling sick, so they see the
doctor, we do the electrofcardiogram] and they are
referved to the cardiologist” Nurse (FHS PCL)
“Patients are identified at home during the monthly
visits” Nurse (FHS PCLI)

HCPs stated that patients return for follow-up care
between 1 to 2 weeks before stabilisation and 1 to
6 months after stabilisation. It was clear from HCPs'
statements that the monitoring of AF is largely depend-
ent on communication and referrals between PCUs
and the hospitals. HCPs declared that they conduct
electrocardiograms and provide advice on and adjust-
ments to medication whereas cardiologists in the hos-
pital perform INR tests, review the electrocardiogram
results, and sometimes advise the doctors at PCUs on
treatment.

“The doctar performs the electrocardiogram, for-
wards the patient to the cardiologist and then they
start the anticoagulant together” Nurse technician
(traditional PCLI)

“The patients who are diagnosed in the unit, we ask
Jor an electrocardiogram, forward it to the cardiolo-
gist” Family physician (FHS PCL)

HCPs' perspective of barriers and facilitators for AF care

in PCUs

Regarding barriers and facilitators for the care and man-
agement of AF patients, three main themes arose: access
to care, HCP and patient roles and the role of the organi-
sation/healthcare system. Three sub-themes emerged for
access to care: access to appointments, equipment,/tests,
and medication. Facilitators included availability of con-
sultations/appointments with the doctors, electrocardio-
grams, and warfarin at PCUs:

As soon as the doctor diagnoses the presence of AR
he asks for the electrocardiogram and the patient
does it right away here in the unit” Manager (FHS
PCl)

“The necessary medications are available. Warfarin
is never lacking” Pharmacist (mixed model PCL)
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