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Maria, Maria

E um dom, uma certa magia

Uma forga que nos alerta

Uma mulher que merece viver e amar

Como outra qualquer do planeta

Maria, Maria

Eo som, € a cor, € 0 suor

E a dose mais forte e lenta

De uma gente que ri quando deve chorar

E ndo vive, apenas aguenta

Mas ¢ preciso ter forca

E preciso ter raga

E preciso ter gana sempre
Quem traz no corpo a marca
Maria, Maria

Mistura a dor e a alegria

Mas € preciso ter manha

E preciso ter graca

E preciso ter sonho sempre
Quem traz na pele essa marca
Possui a estranha mania

De ter fé na vida

(Maria, Maria, Milton Nascimento)



RESUMO

O cancer de mama ¢ o cancer mais comum em mulheres no mundo. A incidéncia ¢ maior
nos paises desenvolvidos, entretanto, a razdo incidéncia/mortalidade ¢ mais alta em paises
em desenvolvimento, provavelmente devido a alta propor¢do de diagnosticos em estadio
avancado. No Brasil, as mulheres pretas t&ém menos acesso as a¢des do plano de controle do
cancer de mama que as brancas. Neste trabalho foram conduzidos uma revisdo sistematica
com metanalise para avaliar a propor¢do de diagnodsticos em estadios avangados da doenga
(pea) na América Latina e Caribe (ALC) e um estudo de coorte ndo concorrente em nivel
nacional para avaliar a sobrevida especifica em cinco anos de mulheres tratadas pelo
Sistema Unico de Satide (SUS) para céncer de mama segundo raga/cor. Para a revisdo
sistematica, as bases MEDLINE, Embase ¢ LILACS foram buscadas para identificar
estudos, em qualquer idioma, indexados antes de 05/11/2018. pe. foi sumarizada por
metanalise adotando-se o modelo de efeitos aleatorios e foi realizada metarregressao para
identificar fontes de variacdo. Foram incluidos 63 estudos para pes, 13 dos quais de base
populacional, de 22 paises, com 221.255 mulheres diagnosticadas de 1966 a 2017. A
distribuicdo de pacientes por estddio variou bastante na ALC (pea 40,8%, intervalo de
confianga - 1C95% 37,0% a 44,6%; 1> = 99%; valor-p <0,0001). A heterogeneidade nio foi
explicada por variavel alguma incluida na metarregressdao. Nao houve diferenca de pea entre
o Caribe (pea 43,0%, 1C95% 33,1% a 53,6%), América Central (pea 47,0%, 1C95% 40,4% a
53,8%) e América do Sul (pea 37,7%, 1C95% 33,1% a 42,5%). No Brasil, a pea apresentou
tendéncia a queda, mas ainda ¢ alta, de mais de 40% no estudo mais recente incluido na
revisdo sistematica que avaliou dados dos registros hospitalares de cancer de 2000-2011.
Para o estudo de sobrevida foi extraida uma coorte de um banco de dados construido por
meio do pareamento deterministico-probabilistico de registros do Sistema de Informagdes
Ambulatoriais, Sistema de Informagdes Hospitalares ¢ do Sistema de Informagdes sobre
Mortalidade. Foram incluidas mulheres que iniciaram o tratamento entre 1°/01/2008 e
30/11/2010 e o acompanhamento foi concluido em 31/12/2015. Foram identificadas 59.811
mulheres diagnosticadas em estadio I-IV com idade média no inicio do tratamento de 54,6
anos (desvio-padrdo 12,8). A maioria das mulheres (62,4%) identificou-se como branca,
seguida por parda (31,4%) e preta (6,2%). A pea foi 60,3% para pretas, 55,5% para pardas e
48,6% para brancas (valor-p <0,05). A sobrevida especifica em cinco anos foi maior nas
mulheres brancas quando comparadas as pretas, e a diferenga entre esses grupos aumentou
quanto mais avancada a doenga. Nos modelos ajustados, as mulheres pretas apresentaram
maior risco de morte que as brancas, independentemente do estadio no diagndstico. Para o
subgrupo de mulheres da regido Sudeste com dado de renda, houve diferenca de risco entre
as racas para os estadios III e IV. A analise ajustada dos fatores relacionados a sobrevida
para cada raga/cor revelou que a cirurgia conservadora e radioterapia combinadas
apresentaram a maior reducdo de risco para todos os grupos de cor da pele quando
comparadas a quimioterapia isolada. A terapia hormonal proporcionou redu¢des importantes
de risco de obito para todos os grupos de raga/cor. Na analise do subgrupo, maior renda foi
associada a menos riscos de morte para todos os grupos de cor da pele. O cancer de mama ¢
um problema de saude publica que deve ser enfrentado com seriedade pelos governos. Os
resultados desta tese apoiam a revisdo da estratégia de enfrentamento do cancer de mama no
pais, na medida em que evidenciam a alta pea € que demonstram que se esse problema for
mais bem enderegado, a iniquidade racial em relagdo a sobrevida pode ser mitigada.

Palavras-chave: Cancer de mama. América Latina e Caribe. Sistema Unico de Satde. Raca e
cor.



ABSTRACT

Breast cancer is the most common cancer in women in the world. The incidence is higher in
developed countries; however, the incidence/mortality ratio is higher in developing countries
probably due to the high proportion of advanced stage diagnosis. In Brazil, black women
have less access to the actions of the breast cancer control plan than white women. In this
thesis, we conducted a systematic review with meta-analysis to assess the proportion of
advanced stage diagnosis (pas) in Latin America and the Caribbean (LAC) and a nation-wide
non-concurrent cohort study to assess the five-year survival of women treated by SUS for
breast cancer according to race/skin color. For the systematic review, we searched the
MEDLINE, Embase and LILACS databases to identify studies, in any language, indexed
before 11/05/2018. pea Was summarized with meta-analysis using the random effects model
and meta-regression was performed to identify sources of variation. We included 63 studies,
13 of which population-based, from 22 countries comprising 221,255 women diagnosed
from 1966 to 2017. The distribution of patients by stage varied greatly in LAC (pas 40.8%,
95%CI 37.0% to 44.6%; 12 = 99%; p<0.0001). The heterogeneity was not explained by any
variable included in the meta-regression. There was no difference in pas among the
Caribbean (pas 43.0%, 95%CI 33.1% to 53.6%), Central America (pas 47.0%, 95%CI 40.4%
to 53.8%) and South America (pas 37.7%, 95%CI 33.1% to 42.5%) regions. In Brazil, the pas
showed a downward trend, but it is still high, of more than 40% in the most recent study
included in the systematic review that evaluated data from the Registros Hospitalares de
Cancer of 2000-2011. For the survival study, we extracted a cohort from a database built
through the deterministic-probabilistic records linkage from the Ambulatory Information
System, Hospital Information System and the Mortality Information System. We included
women who started treatment between 01/01/2008 and 11/30/2010 and followed them until
12/31/2015. 59,811 women diagnosed in stage I-IV were identified, with a mean age at the
beginning of treatment of 54.6 years (standard deviation 12.8). Most women (62.4%)
identified themselves as white, followed by brown (31.4%) and black (6.2%). The pas was
60.3% for black, 55.5% for brown and 48.6% for white (p-value <0.05). Specific five-year
survival was lower for black women when compared to white women, and the difference
between these groups increased the more advanced the disease at diagnosis. In the adjusted
models, black women presented a higher risk of death than white women, regardless of the
stage at diagnosis. For the subgroup of women in the southeast region, whose adjusted
model included income, there was a difference in risk between races for stages III and IV.
Adjusted analysis of survival-related factors for each race/skin color of the whole cohort
revealed that conservative surgery combined with radiation therapy showed the greatest risk
reduction for all skin color groups when compared to chemotherapy alone. Hormone therapy
provided important reductions in the risk of death for all race/skin color groups. In the
subgroup analysis, higher income was associated with lower risk of death for all skin color
groups. Breast cancer is a public health problem that must be taken seriously by
governments. The results of this thesis support the review of the breast cancer control
strategy in Brazil, in that it showed the high pas in the country, and demonstrate that if this
issue is best addressed, racial inequity with respect to survival can be mitigated.

Keywords: Breast cancer. LatinAmerica and the Caribbean. Sistema Unico de Saude. Race.
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1 INTRODUCAO

O cancer de mama ¢ o cancer mais frequente em mulheres no mundo (BRAY et al., 2018).
No Brasil, além de ser o mais comum, ¢ a principal causa de morte por cancer em mulheres,
¢ uma das principais causas de morte em geral (BRASIL, 2018). Em paises desenvolvidos a
incidéncia de cancer de mama ¢é duas vezes maior, entretanto, a razdo entre incidéncia e
mortalidade ¢ maior no Brasil e nos demais paises em desenvolvimento (FERLAY et al.,
2015). Ha consenso de que isso se explica, principalmente, pela alta propor¢cao de mulheres
diagnosticadas com doenca avancada, sem possibilidade de cura, e parcialmente pelo

reduzido acesso a tratamento oportuno nos paises em desenvolvimento (GOSS et al., 2013).

Desde 1998 o cancer de mama ¢ uma prioridade para o Sistema Unico de Saude (SUS). Em
2005, essa posi¢do foi reafirmada na Politica Nacional de Atengdo Oncologica: Promogao,
Prevencdo, Diagnostico, Tratamento, Reabilitacdo e Cuidados Paliativos e em sua nova
versao de 2013 (BRASIL, 2013b; BRASIL, 2005b; PORTO; TEIXEIRA; FERREIRA DA
SILVA, 2013). Entre os paises da América Latina e do Caribe, o Brasil ¢ um dos poucos que
declaram disponibilizar exame clinico das mamas para detec¢do precoce e mamografia
como forma de rastreio para a maioria da populagdo (WORLD HEALTH ORGANIZATION -
WHO, 2014). Apesar disso, entre 2001 ¢ 2014, aproximadamente 40% das mulheres tratadas
pelo SUS foram diagnosticadas com doenga avangada (DOS-SANTOS-SILVA et al., 2019).
No Canada e Reino Unido, paises com sistemas de satide universais e publicos, 21 e 15%,
respectivamente, das mulheres foram diagnosticados em estadios avangados entre 2000 e

2007 (WALTERS et al., 2013).

Em relacdo a sobrevida, a Global Surveillance of Trends in Cancer Survival 2000-14
(CONCORD-3) usou dados de seis registros brasileiros de base populacional e revelou
aumento da sobrevida liquida em cinco anos entre os periodos de diagnéstico de 2000-2004
(68,7%) e 2005-2009 (76,9%), seguido de estabilizagdo no periodo de diagnostico 2010-
2014 (75,2%). Entretanto, esse resultado mascara importantes iniquidades. Estudo de base-
hospitalar apurou que mulheres negras apresentavam pior sobrevida em 10 anos que
mulheres brancas, resultado mediado pelo estadio ao diagnodstico (NOGUEIRA et al., 2018).
No pais, proporcionalmente mais negras sdo diagnosticadas em estadios avancados da

doenca que mulheres brancas (DOS-SANTOS-SILVA et al., 2019).
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Iniquidades s3o desigualdades consideradas injustas. Iniquidades em saide sdo
desigualdades relacionadas ao acesso a promocdo da saude, prevencdo, diagndstico e
tratamento de doengas, consideradas moralmente inaceitaveis e principalmente, evitaveis
(ARCAYA; ARCAYA; SUBRAMANIAN, 2015). Em muitos paises, bem como no Brasil,
0 acesso a saude, assim como a outros bens sociais, esta relacionado a posi¢do social, que
por sua vez esta relacionada a cor da pele, e ao racismo (BARRETO, 2017; BATISTA;
MONTEIRO; MEDEIROS, 2013). Dessa forma, pode-se dizer que a posi¢do social e o

racismo, intimamente relacionados, sdo determinantes sociais da saude.

Em 2005, a Organizagdo Mundial da Saude criou a Comissdo de Determinantes Sociais da
Satde, com o intuito reunir as evidéncias sobre o assunto, dar visibilidade as iniquidades em
saude e orientar os paises sobre o seu enfrentamento. O Brasil foi o primeiro membro a criar
sua propria comissdo, em 2006. A Comissdo Nacional sobre Determinantes Sociais da
Satde, em seu relatorio intitulado As Causas Sociais das Iniquidades em Satde no Brasil,
demonstra diferencas em indicadores sociais, como renda e escolaridade, entre brancos e
pretos/pardos, com estes Ultimos sempre em posicdo inferior (COMISSAO NACIONAL
SOBRE DETERMINANTES SOCIAIS DA SAUDE - CNDSS, 2008).

O Brasil, como membro da Organizagdo das Nagdes Unidas, adotou “Os Objetivos de
Desenvolvimento Sustentavel”, que tém como umas das metas reduzir um terco da
mortalidade prematura por doengas ndo transmissiveis até 2030, por meio de prevengdo e
tratamento (OBJETIVOS DE DESENVOLVIMENTO SUSTENTAVEL - ODS, 2015),
Essa meta foi aludida em uma resolu¢do sobre “A Prevencdo e Controle do Cancer no
Contexto de uma Abordagem Integrada” publicada durante a 70* Assembleia Mundial de
Saude em 2017. Nessa resolucdo, a Assembleia insta os estados-membros a, em traducao
livre, “integrar e ampliar a prevengdo e controle nacional do cancer como parte das respostas

as doengas nao transmissiveis [...]” (WHO, 2017).

Para alcancar essa meta, foram propostas muitas atividades, entre elas o estabelecimento
pelos paises membros de um Plano de Nacional de Controle do Céancer (PNCC) (WHO,
2017). O Brasil possui uma politica de ateng@o oncologica desde 2005, mesmo ano em que a

Organiza¢do Mundial da Satde (OMS) recomendou pela primeira vez a criagdo do PNCC
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para os paises membros. Essa politica, assim como todas criadas no &mbito do SUS, segue

os principios de universalidade, integralidade e equidade (BRASIL, 2005b).

Segundo a OMS, a avaliagdo continua dos processos do PNCC e dos seus resultados deve
ser considerada uma ferramenta essencial para avaliar seu progresso organizacional e
aumentar sua efetividade (NATIONAL CANCER CONTROL PROGRAMMES - NCCP,
2018). Nesse sentido, este trabalho visa contribuir com a avaliagdo da PNCC
especificamente do cancer de mama feminina, ao possibilitar um comparativo entre Brasil e
paises da América Latina e Caribe quanto a propor¢do de diagnosticos em estadio avancado
da doenca e ao estimar a sobrevida de mulheres tratadas pelo SUS em ambito nacional

segundo a variavel de estratificag@o social “raga/cor”.
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2 REVISAO DA LITERATURA

2.1 O cancer de mama é um problema de saude publica

O cancer de mama ¢ o terceiro mais comum ¢ o mais frequente em mulheres no mundo. Em
2017 a taxa de mortalidade ajustada pela idade foi de 14,1 mulheres por 100.000 ¢ a taxa
incidéncia ajustada pela idade foi de 45,9 por 100.000, crescimento de 35% em relagdo a
1990. A chance de desenvolver cancer de mama foi maior nos paises com alto indice de
desenvolvimento social®> (um em 11) e o menor nos paises com indice mais baixo (um em
38) (GLOBAL..., et al., 2019). Entre 2000 ¢ 2009 o cancer de mama foi a principal causa de
morte por cancer em mulheres nos 33 paises que compdem o continente americano, com
excecdo de Belize, El Salvador, Equador, Nicaragua, Paraguai e Peru, onde o cancer do colo

do ttero foi a principal causa de morte por essa doenga (LUCIANI et al., 2013).

Apesar da taxa de incidéncia de cancer de mama ser mais de duas vezes maior nos paises
desenvolvidos do que nos paises em desenvolvimento, a razdo incidéncia/mortalidade ¢ mais
alta nos paises mais pobres (FERLAY et al., 2015). Ha consenso de que isso se explica,
principalmente, pela alta propor¢do de mulheres diagnosticadas com doenca avancada, de
pior progndstico, e parcialmente pelo reduzido acesso a tratamento oportuno nos paises em
desenvolvimento (GOSS et al., 2013). Estima-se que na América Latina aproximadamente
50% dos casos sejam detectados em fase avangada, sem possibilidade de cura, enquanto que
na Suécia, pais desenvolvido, isso ocorra em menos de 10% das mulheres diagnosticadas
(JUSTO et al., 2013). No Brasil, entre 2001 e 2014, cerca de 40% das pacientes tratadas
pelo SUS foram diagnosticadas em estadio avangcado (DOS-SANTOS-SILVA et al., 2019).

No Brasil, o cancer de mama corresponde & maioria dos casos de cancer em mulheres,
seguido pelo de colon e reto e o do colo do ttero. Para cada ano do triénio 2020-2022
estimaram-se 66.280 novos casos, o que representa taxa de incidéncia ajustada para a
populagdo padrao mundial de 61,61 casos por 100.000 mulheres (INSTITUTO NACIONAL
DE CANCER JOSE ALENCAR GOMES DA SILVA. COORDENACAO DE
PREVENCAO E VIGILANCIA - INCA, 2015a). Dados de registros de cancer de base

2 Medida criada pelo Global Burden of Disease composta da taxa de fecundidade de mulheres até 25 anos,
escolaridade até 15 anos de idade e a distribuicdo da renda per capita.
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populacional revelaram que, apesar de flutuacdes, a incidéncia de cdncer de mama pareceu
estavel no periodo de avaliagdo disponivel de 2000 a 2010. Durante esse tempo a incidéncia
aumentou para a faixa etaria de 70 anos de idade ou mais e diminuiu levemente para a faixa
de 40 a 49 anos de idade (INCA, 2019). Esse fendmeno se explica pelo envelhecimento da
populagdo e pela forte associacdo entre envelhecimento e desenvolvimento de cancer

(MCPHERSON, 2000).

As taxas de mortalidade refletem o acesso aos servigos de satide e a qualidade da assisténcia
prestada as mulheres com cancer de mama. Em 2018 ocorreram 17.572 mortes por cancer de
mama no pais, o que corresponde a taxa de mortalidade padronizada pela populagdo
brasileira de 2010 de 14,92 mortes por 100.000 mulheres (BRASIL, 2020) e historicamente
ha tendéncia a crescimento (FIG. 1). Em trés importantes cidades do pais - Porto Alegre, Rio
de Janeiro ¢ S@o Paulo -, a mortalidade vem diminuindo desde o ano 2000 (BRASIL, 2006;
INCA,2019).

Figura 1 - Taxas de mortalidade por cancer de mama, bruta ¢ ajustadas por idade, pelas

populag¢des mundial e brasileira de 2010, por 100.000 mulheres, Brasil, entre 1980 ¢ 2018

Fonte: Brasil (2020a).

2.2 Enfrentamento do cAncer de mama no Sistema Unico de Satde

Em 2005, Organizacdo Mundial de Satde (OMS) solicitou aos paises membros que
desenvolvessem programas de controle do cancer abordando estratégias de prevengao,
detecgdo precoce, diagnoéstico, tratamento, reabilitagdo e cuidado paliativo, baseadas em

evidéncias cientificas e de acordo com os contextos sociais ¢ econdmicos de cada pais
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(WHO, 2005). O PNCC ¢é um programa de saude publica projetado para reduzir o nimero de
casos e obitos por cancer e melhorar a qualidade de vida dos pacientes (STEWART; WILD,
2014). Para o cancer de mama, considera-se que, apesar de importante sob o ponto de vista
da saude geral, a magnitude da reducdo do risco atribuivel baseado na diminui¢do da
exposicao a fatores de risco ndo esta clara, de forma que um programa de controle especifico
para cancer de mama deve dar especial atencdo a deteccdo precoce (FIG. 2) (ANDERSON
et al., 2008).

Figura 2 - Historia natural do cancer de mama e oportunidades de acdo para o controle da
doenga, ou seja, para a diminuicdo da incidéncia e mortalidade e melhoria da qualidade de

vida
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Fonte: elaborado pela autora.

No Brasil, as primeiras atividades voltadas para a criagdo de um plano ou programa nacional
de controle do cancer de mama ocorreram em 1998, oito anos apds a implementacdo do
Sistema Unico de Saude (SUS), quando o Ministério da Saude realizou a oficina de trabalho
“Cancer de mama - Perspectivas de controle” no d&mbito do Programa Viva Mulher. Nessa
oficina foram tracados os objetivos gerais e as diretrizes de um programa especifico para o
controle do cancer de mama, tendo em conta as desigualdades no acesso as tecnologias e ao

diagnostico precoce. Entretanto, apenas em 2002 o “Moddulo de controle do céancer de
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Mama” foi incorporado ao Programa Viva Mulher, com a distribui¢do de mamografos e
materiais para bidpsia por pun¢do por agulha grossa as secretarias municipais de satide e a
clabora¢do de materiais educativos direcionados aos profissionais de saide (PORTO;
TEIXEIRA; FERREIRA DA SILVA, 2013).

Em 2004 o Instituto Nacional do Cancer, atualmente Instituto Nacional do Cancer José
Alencar Gomes da Silva (INCA), publicou um Documento de Consenso no qual apresentava
recomendacdes quanto a detec¢do precoce, diagnostico, tratamento e cuidados paliativos no
cancer de mama. Esse documento também apresenta recomendagdes ao SUS, como a
implementagdo do rastreamento mamografico para mulheres entre 50 ¢ 69 anos, com o
intervalo maximo de dois anos entre os exames, ¢ a realizagdo de estudos de avaliacao

econdmica visando a incorporagdo racional de novas tecnologias (INCA, 2004) (FIG. 3).

Figura 3 - Capa da publicagdo do Documento de Consenso sobre o Controle do Céncer de

Mama

M Controle do
Cancer de Mama

Bocoments de Consenso

Fonte: Imagem sem direitos autorais disponivel no Google.

Em 2005, mesmo ano em que a OMS solicitou aos paises membros a criagdo de um PNCC,
0 Ministério da Saude publicou a “Politica Nacional de Atengdo Oncologica: Promogao,
Prevencdo, Diagndstico, Tratamento, Reabilitagdo ¢ Cuidados Paliativos”, a ser implantada
em todas as unidades federativas do pais. Nessa politica foi estabelecido que o controle do
cancer de mama deveria fazer parte dos planos estaduais e municipais de saide ¢ de certa
maneira incorporou algumas recomendacgdes do Documento de Consenso do INCA (INCA,

2004), ampliando para todos os canceres (BRASIL, 2005b).
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A politica estabelece, entre outras atividades, a criacdo de linhas de cuidado para garantir o
cuidado integral ao paciente; a construgdo de redes estaduais ou regionais de atencdo
oncoldgica; e as atribuicdes de cada nivel de cuidado. E institui, no nivel da alta
complexidade, as Unidades de Assisténcia de Alta Complexidade em Oncologia
(UNACONS) ¢ os Centros de Assisténcia de Alta Complexidade em Oncologia (CACONS),
habilitagdes que devem ser requeridas por hospitais que fazem diagnostico definitivo do

cancer e fornecem tratamento local e sistémico pelo SUS (BRASIL, 2005b).

No mesmo ano houve a revisdo das estruturas e estratégias do Programa Viva Mulher,
culminando na publica¢do, pelo Ministério da Satide, do “Plano de A¢do para o Controle dos
Canceres do Colo do Utero e da Mama 2005 - 20077, que também se valeu das propostas do
Documento de Consenso do INCA de 2004 (INCA, 2004). Constatou-se que a taxa de
mortalidade por céncer de mama estava aumentando, tendo sido identificados como
possiveis motivos: melhoria nos sistemas de informacdo e no preenchimento das declaracdes

de 6bito; aumento no nimero de casos detectados; e o diagnodstico tardio (BRASIL, 2005a).

As razdes indicadas para o diagnostico em estadio avancado da doenga foram: a) dificuldade
de acesso das mulheres aos servigos e programas de saude; b) baixa capacitacdo dos recursos
humanos, principalmente em municipios de pequeno e médio porte; ¢) capacidade limitada
do SUS de absorver a demanda crescente; d) dificuldades dos gestores municipais e

estaduais em definir e estabelecer um fluxo assistencial (BRASIL, 2005a).

Dessa forma, foram definidas seis diretrizes estratégicas: a) o aumento da cobertura de
exame clinico das mamas e mamografia; b) garantia da qualidade das mamografias; c)
fortalecimento do sistema de informacdo; d) desenvolvimento de capacitagdes; e)
desenvolvimento de pesquisas; f) e mobilizacdo social, compostas de agdes a serem
desenvolvidas, a partir do ano de 2005, nos distintos niveis de atencdo a saide (BRASIL,
2005a). Em 2006 foi publicado o Pacto pela Saude, que elegeu contribuir com a redugdo da
mortalidade pelo cancer da mama como umas das prioridades para 2006, por meio da

ampliacdo da cobertura mamografica e da pung¢do de lesdes suspeitas (BRASIL, 2006).

Em 2008 foi sancionada a Lei n° 11.664, que garante que o SUS deve assegurar a

“realizagdo de exame mamografico a todas as mulheres a partir dos 40 (quarenta) anos de
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idade” (BRASIL, 2008). Em 2009, o INCA promoveu o “Encontro Internacional sobre
Rastreamento do Cancer de Mama”, que resultou em recomendacdes para implementagao de
programa organizado de rastreamento com a manutengdo das recomendag¢des do Documento
de Consenso do INCA quanto a idade (50-69 anos) e periodicidade dos exames (INCA,
2004; INCA, 2009). Em 2011, o Governo Federal langou o “Plano de Fortalecimento do
Programa Nacional de Controle do Cancer da Mama”, com agdes planejadas para até¢ 2014,
com o0s seguintes objetivos: a) garantir o acesso de todas as mulheres com lesdes palpaveis
ao imediato esclarecimento, diagnostico e tratamento; b) garantia do acesso @ mamografia de
rastreamento com qualidade a todas as mulheres da populagdo-alvo; c¢) e a qualificacdo da

rede de atengdo para o controle do cancer da mama (INCA, 2020).

Em 2015 foram publicadas as “Diretrizes para a Detec¢do Precoce do Cancer de Mama no
Brasil”. Nesse documento sao descritas as avaliagdes das técnicas e agdes para o
rastreamento e a deteccdo precoce do cancer de mama e sdo apresentadas recomendacdes
quanto a sua execu¢do e a periodicidade, no caso de recomendagdo favoravel ao uso. O
INCA manteve sua recomendacdo de oferecer o rastreamento por mamografia para mulheres
entre 50 e 69 anos de idade sem fatores de risco como historico familiar, para as quais
podera ser realizado o exame antes da faixa etaria preconizada (INCA, 2015b). Em 2019 o
Senado Federal (SF) aprovou o Projeto de Decreto Legislativo n°® 377, de 2015 (BRASIL,
2015), que susta a Portaria n® 61, de 1° de outubro de 2015, do Ministério da Saude. Esta,
por sua vez, torna publica a decisdo de ndo ampliar o uso da mamografia para o
rastreamento do cancer de mama em mulheres assintomaticas com risco habitual fora da
faixa etaria atualmente recomendada (50 a 69 anos) no &mbito do Sistema Unico de Saude -

SUS. Esse projeto foi encaminhado a Camara dos Deputados (BRASIL, 2015).

Em fins de 2012 foi sancionada a Lei n° 12.732, que define prazo maximo de 60 dias entre o
diagnostico do céncer e o inicio do primeiro tratamento, seja local ou sistémico, curativo ou
paliativo, no SUS - a “Lei dos 60 dias”. Esse prazo comega a contar a partir do diagnostico
final, ou seja, do seu registro no prontuario do paciente (BRASIL, 2012). Em 2014, foi
publicada portaria que estabeleceu que o prazo deve ser contado a partir do diagnostico em
laudo histopatologico, ndo mais pelo registro do diagndstico no prontuario do paciente,
como estabelecido anteriormente (BRASIL, 2013¢; BRASIL, 2014b). Em 2019, a “Lei dos

60 dias” foi alterada, para determinar que quando a principal hipdtese diagndstica for de
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neoplasia maligna, os exames elucidativos devem ser realizados em até 30 dias (BRASIL,

2019b).

Dados dos registros hospitalares de cancer (RHC) de 2013 a 2015 revelaram que 51,2% das
mulheres iniciaram o tratamento antes de 60 dias e que proporcionalmente mais mulheres
diagnosticadas em estadios avancados iniciaram o tratamento antes desse prazo do que
mulheres diagnosticadas em estadios iniciais (INCA, 2019). Segundo dados do PAINEL-
Oncologia, os prazos entre o diagnostico ¢ o inicio do tratamento de cancer de mama
mostrou melhora entre 2017 ¢ 2019. Entre as modalidades de tratamento, a maioria das
pacientes que foram tratadas com cirurgia realizou o procedimento entre zero e 30 dias do
diagnostico; a maioria das pacientes tratadas com radioterapia iniciou o tratamento apds 60
dias do diagnostico; e entre as que foram tratadas com quimioterapia, ha distribui¢do mais
homogénea entre as faixas de tempo, mas a maioria ainda inicia o tratamento apos 60 dias

do diagnéstico (QUADRO 1) (BRASIL, 2020b).

Quadro 1 - Distribuicdo dos casos de cancer de mama feminina segundo tempo e tipo de

modalidade terapéutica do primeiro tratamento. Brasil, 2017 a 2019

Ano Modalidade terapéutica 0 a 30 dias 31 a 60 dias Mais de 60 dias

(%) (%) (%)

2017 Cirurgia 44 .4 44,4 354
QuimioterapiatRadioterapia 12,5 12,5 69,4

Quimioterapia 16,8 16,8 60,9

Radioterapia 6,8 6,8 79,7

2018 Cirurgia 68,9 12,1 19,0
QuimioterapiatRadioterapia 14,9 29,8 55,3

Quimioterapia 16,8 26,9 56,3

Radioterapia 7,5 16,3 76,2

2019 Cirurgia 86,6 6,5 6,9
QuimioterapiatRadioterapia 10,8 29,7 59,5

Quimioterapia 23,8 353 40,9

Radioterapia 10,4 23,7 65,9

Fonte: Brasil (2020b).

Em 2013 foi instituida a “Rede de Atengdo a Saude das Pessoas com Doengas Cronicas”,
com o objetivo de ampliar o acesso dos usudrios com doencas cronicas aos servigos de
saude, aprimorar a qualidade das a¢Ges e promover habitos de vida saudaveis (BRASIL,
2013a). No mesmo ano foram publicadas as “Diretrizes para o Cuidado das Pessoas com

Doencas Cronicas nas Redes de Atencdo a Saude e nas Linhas de cuidado Prioritarias™, nas
b
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quais o cancer de mama ¢ priorizado para a organizacdo da rede de atencdo e

desenvolvimento de linha de cuidado (BRASIL, 2013d).

Ainda em 2013, a “Politica Nacional de Atencdo Oncologica” foi atualizada com a
publicacdo da “Politica Nacional para a Prevencdo e Controle do Céancer na Rede de
Atengdo a Satide das Pessoas com Doengas Cronicas no ambito do Sistema Unico de Saude
(SUS)” (BRASIL, 2013b). Segundo a OMS, em 2012 65% dos paises da regido das
Américas possuiam PNCC em operagdo e com financiamento. Utilizando-se a estratificagdo
por renda do Banco Mundial, tem-se que 58% dos paises de médio-baixa renda possuem
PNCC em operagdo e com financiamento (STEWART; WILD, 2014). Em relacdo aos

principios e diretrizes da Politica atual relacionados ao cuidado integral:

Art. 12. Constitui-se principio do cuidado integral no ambito da Politica Nacional
para a Prevengdo e Controle do Cancer a organizagio das agdes e servigos voltados
para o cuidado integral da pessoa com cancer na Rede da Atencdo a Satde das
Pessoas com Doengas Cronicas no ambito do SUS, com base em parametros e
critérios de necessidade e diretrizes baseadas em evidéncias cientificas.

Art. 13. Fazem parte do cuidado integral a prevencdo, a detec¢do precoce, 0
diagndstico, o tratamento e os cuidados paliativos, que devem ser oferecidos de
forma oportuna, permitindo a continuidade do cuidado.

Art. 14. Sdo diretrizes referentes ao diagndstico, ao tratamento e ao cuidado
integral no ambito da Politica Nacional para a Prevengao e Controle do Cancer:

I - tratamento oportuno e seguro dos pacientes diagnosticados com cancer e lesdes
precursoras de forma mais proxima possivel ao domicilio da pessoa, observando-
se os critérios de escala e de escopo;

IT - atendimento multiprofissional a todos os usudrios com céancer, com oferta de
cuidado compativel a cada nivel de atengdo e evolucdo da doenca;

IIT - realizag@o de tratamento dos casos raros ou muito raros que exijam alto nivel
de especializacdo e maior porte tecnologico em estabelecimentos de satde de
referéncia nacional, garantindo-se sua regulamentacdo e regulacéo; e

IV - oferta de reabilitagdo e de cuidado paliativo para os casos que os exijam
(BRASIL. MINISTERIO DA SAUDE, 2013b)

Em 2014, a “Rede de Atencdo a Satude das Pessoas com Doengas Cronicas no ambito do
Sistema Unico de Saude (SUS)” foi redefinida e foram estabelecidas diretrizes para a
organizagdo das suas linhas de cuidado. Foram definidas as responsabilidades de cada esfera
de gestdo e nivel de atencdo, sendo reforcada a necessidade de estabelecer linhas de cuidado
na qual o usuario ¢ acolhido e integrado de forma completa ao Sistema, como diagnostico,

tratamento, acompanhamento e reabilitacao assegurados (BRASIL, 2014a).
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2.3 Deteccio precoce do cancer de mama pelo SUS

As recomendacgdes atuais do Ministério da Satde quanto as praticas de detecgdo precoce
baseiam-se em revisOes sistematicas da literatura e foram graduadas conforme a sua
intensidade, o que remete ao balango entre riscos ¢ beneficios da interveng@o. Entre as a¢oes
de diagnostico precoce avaliadas, aquelas com recomendagdo positiva foram a adogdo de
estratégias de conscientizagdo para o diagnostico precoce ¢ que toda avaliagdo diagnostica
do cancer de mama, ap6s a identifica¢do de sinais e sintomas suspeitos na aten¢ao primaria,
seja feita em um mesmo centro de referéncia. Além disso, foram estabelecidos quais sinais e
sintomas eram considerados como de referéncia urgente para servigos de diagnostico
mamario. A Unica acdo de rastreamento com recomendagdo positiva foi a mamografia

bilateral para mulheres de 50 a 69 anos de idade, com periodicidade bienal (INCA, 2015b).

As revisOes sistematicas que embasaram a recomendacdo pelo rastreamento mamografico
incluiram ensaios clinicos conduzidos nos Estados Unidos da América, Canada, Suécia e
Reino Unido. Foi constatado que ndo ha beneficio da mamografia quanto a mortalidade
geral e que o beneficio na mortalidade por cancer de mama consiste na redugdo do risco
absoluto de no maximo 0,05%. Os maleficios associados ao rastreamento, quais sejam, o
sobrediagndstico, o sobretratamento, os resultados falso-positivos e a indugao de cancer pela
radiagdo foram avaliados e considerou-se que os possiveis beneficios provavelmente
superam os possiveis danos para a faixa etaria de 60 a 69 anos de idade, ¢ que os possiveis
beneficios e danos provavelmente sdo semelhantes para a faixa etaria de 50 a 59 anos de

idade (INCA, 2015b).

As mamografias de rastreamento sdo disponibilizadas depois de pedido médico nas unidades
basicas de saude, por estabelecimentos publicos ou conveniados. Estudo da distribuigéo
espacial de mamografos com dados de 2012 acusou que o niimero de equipamentos ¢
insuficiente para atender a demanda e que, quando se considera a disponibilizacdo de
mamografos a distdncia maxima de 60 ou 30 km, ha concentragdo de equipamentos e
regides desassistidas (AMARAL et al., 2014). A Pesquisa Nacional de Saude (PNS) de 2013
destacou cobertura de 60% da populagdo-alvo, com variagdo importante nas regides do pais,
com maiores coberturas no Sudeste e Sul e menores no Norte e Nordeste (FIG. 4). Pesquisa

com dados nacionais obteve crescimento da razdo entre mamografias e a populagao feminina
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entre 2010 e 2012, contrastante com a baixa propor¢do de procedimentos de investigagdo
diagnodstica em relagdo ao estimado (bidpsia, 11,5%; puncdo por agulha grossa, 16,6% em
mulheres de 50-69 anos), o que pode indicar baixa efetividade do rastreamento em lograr a

detecgdo precoce (TOMAZELLI et al., 2017).

Figura 4 - Percentual da populacdo-alvo no Brasil e regides, que realizou mamografia nos
dois anos anteriores a Pesquisa Nacional de Satude de 2013
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Fonte: INCA (2019).

2.4 Diagnéstico e tratamento do cincer de mama pelo SUS

O fluxo de cuidado da paciente com cancer da mama comegca na suspeita do caso em exame
clinico das mamas ou pelo resultado da mamografia. A paciente ¢ entdo encaminhada pela
atengdo basica para um centro habilitado para cuidado de pacientes com céancer, onde serdo
realizados os procedimentos para diagnostico, plano de tratamento e o tratamento
propriamente dito (FIG. 5) (INCA, 2019). Cada municipio e unidade da federacdo estabelece

fluxos proprios constituidos nas redes de ateng@o a saide (BRASIL, 2013a).
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Figura 5 - Linha do cuidado no cancer de mama

Atengao Basica Média Complexidade Alta Complexidade
(salde da familia / posto de saude) (unacon / cacon)*

Consulta com generalista Consulta especializada _Tratamento )
(mastologista) oncologico / reabilitacao
Investigacao de :
lesGes palpaveis Diagnostico Cuidados paliativos
Rastreamento Cuidado domiciliar
(mulheres assintomaticas de 50 a 69 anos)

Fonte: Unacon: Unidade de Alta Complexidade em Oncologia. Cacon: Centro de Alta Complexidade em
Oncologia - INCA (2019).

Vazios assistenciais impdem longos deslocamentos rodoviarios as mulheres doentes, os
quais sdo diferentes segundo as regides do pais (OLIVEIRA et al., 2011; SALDANHA et
al., 2019). Atualmente existem 317 estabelecimentos habilitados para receber pacientes com
suspeita ou diagnostico de cancer, sendo que cada unidade da federag@o possui pelo menos
um. A regido Norte € a que tem menos servicos disponiveis, 17, sendo trés estados - Acre,

Amapa e Roraima - com apenas um estabelecimento cada (INCA, 2018).

O cancer de mama ¢ uma doenca heterogénea, que compreende varias entidades distintas,
com caracteristicas biologicas e comportamento clinico diferentes (WEIGELT; REIS-
FILHO, 2009). Segundo as Diretrizes Diagndsticas e Terapéuticas do Carcinoma de Mama
de 2019, quando ha suspeita de cancer de mama, a lesdo deve ser biopsiada, sempre
utilizando a técnica menos invasiva, para evitar a excisdo desnecessaria de lesdes benignas

(BRASIL, 2019c).

Depois de firmado o diagnoéstico, procede-se ao estadiamento, que consiste em avaliar e
classificar a doen¢a de acordo com sua extensdo e espalhamento no corpo. Essa avaliagao,
juntamente com os resultados de exames do material biopsiado, orienta a escolha do
tratamento. O sistema de estadiamento mais utilizado e preconizado pelas Diretrizes ¢ o
sistema tumor-niimero-metastase (TNM), que avalia o tamanho do tumor primario (T), o

acometimento de linfonodos (N) e se hd metastase (M). Cada um dos componentes do
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sistema ¢ avaliado separadamente e o estadio da doenga ¢ dado pelo conjunto dos trés

(ANEXO A) (AMERICAN SOCIETY OF CLINICAL ONCOLOGY - ASCO, 2017).

De forma simplificada, diz-se que os estadios I e II da doenca sdo iniciais e que os estadios
IIT e IV sdo avangados. Mais especificamente, o estadio III representa doenga em estadio
localmente avangado e o estadio IV é a existéncia de metistase (CANCER DE
MAMA...,2018). Em 2018, o sistema TNM foi atualizado com a adigdo da avaliagdo das
caracteristicas microcelulares e, quando disponivel, das genéticas do tumor, obtidas no

exame do tecido biopsiado (CSERNI ez al., 2018).

O tratamento de cancer de mama inclui a abordagem local, com cirurgia do tumor primario,
avaliagdo do acometimento axilar e radioterapia e a abordagem sistémica, com a
quimioterapia e hormonioterapia, as quais podem ocorrer antes do tratamento local (prévia
ou neoadjuvante) ou apos o tratamento local (adjuvante ou profilatica). Os tratamentos local
e sist€émico podem ser utilizados de forma combinada com intuito curativo ou paliativo, e o
tratamento local ou sistémico isolados pode ser utilizado com finalidade paliativa. A
abordagem cirurgica pode ser radical, com a mastectomia, ou parcial, com procedimento que

mantém a mama (BRASIL, 2019¢).

2.5 Sobrevida ao cincer de mama

Em termos simplificados, sobrevida, ou sobrevivéncia, refere-se ao tempo transcorrido entre
dois eventos. No caso do céncer, a sobrevida geralmente ¢ medida entre o diagnostico ou
inicio de algum tratamento e a morte ou recorréncia da doenca (BUSTAMANTE-
TEIXEIRA; FAERSTEIN; LATORRE, 2002). Resultados de estudos de sobrevida de base-
populacional tém ganhado importancia como indicador de efetividade do sistema de satde
(COLEMAN, 2014). Nesses estudos, a sobrevida ¢ medida entre o diagnodstico e a morte por
qualquer causa ou por causas especificas (BUSTAMANTE-TEIXEIRA; FAERSTEIN;
LATORRE, 2002).

Pesquisa que avaliou dados de 6.422.553 mulheres, provenientes de 298 registros
populacionais de 66 paises, salientou probabilidade de sobrevida em cinco anos liquida, ou

seja, a sobrevida que seria observada se a unica causa possivel de morte fosse o cancer de
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mama, para mulheres diagnosticadas entre 2010 e 2014 igual ou superior a 85% em 25
paises, entre eles dois paises da América Latina e Caribe: Costa Rica e Martinica. Dos
demais paises dessas regides que participaram do estudo, os melhores resultados de
sobrevida foram observados na Argentina, onde a sobrevida foi de 84,4%, seguida por Porto

Rico, com 84,1%, e pelo Peru (Lima), com 84,0% (ALLEMANI et al., 2018).

Esse mesmo estudo analisou dados de seis registros de base populacional brasileira e
observou aumento da sobrevida liquida em cinco anos. A sobrevida de 18.272 mulheres
diagnosticadas entre 2000 e 2004 foi de 68,7% (intervalo de confianca de 95% - 1C95%
67,5%-69,8%), subindo para 76,9% (IC95% 75,7%-78,0%) em dados provenientes de
20.349 mulheres diagnosticadas entre 2005 e 2009, chegando a 75,2% (IC95% 73,9%-
76,5%) para as 11.190 mulheres diagnosticadas entre 2010 e 2014. Os registros utilizados
foram de cidades das regides Nordeste (Aracaju-SE), Centro-Oeste (Cuiaba-MT e Goiania-
GO), Sudeste (Jau-SP e Sdo Paulo-SP) e Sul (Curitiba-PR) (ALLEMANI et al., 2018).

Estudos de sobrevida de base-hospitalar sdo importantes ferramentas para a avaliagdo do
cuidado no centro que os gerou e também para a analise de fatores associados a sobrevida,
como, por exemplo, o estadio da doenca ao diagndstico, os quais podem ser mais facilmente
medidos em estudos de menor escala. O QUADRO 2 mostra o resultado de sobrevida ao
cancer de mama segundo estddio em pesquisas de base-hospitalar brasileiras, ficando

evidente a relagdo dessa variavel com o prognostico da doenga.

Quadro 2 - Estudos de base hospitalar que avaliaram a sobrevida de mulheres

diagnosticadas com cancer de mama segundo estadio da doenga

Estudo Local Ano de n Probabilidade de sobrevida (%)
diagnéstico
Moraes et | Um hospital em 1980-2000 252 Sobrevida especifica em 5 anos: 87,7
al., 2006 Santa Maria, Rio Estadio I: 97
Grande do Sul Estadio I1a: 96

Estadio IIb: 90
Estadios Illa-IIIb: 73
Estadio IV: 57

Moraes et | Um hospital em 1980-2000 252 Sobrevida especifica em 5 anos:
al., 2006 Santa Maria, Rio 87.7
Grande do Sul Estadio I: 97

Estadio I1a: 96
Estadio IIb: 90
Estadios Illa-IIIb: 73
Estadio IV: 57

Continua
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Quadro 2 - Estudos de base hospitalar que avaliaram a sobrevida de mulheres

diagnosticadas com cancer de mama segundo estadio da doenca

Estudo Local Ano de n Probabilidade de sobrevida
diagnéstico
Guerra et | Um hospital em | 1998-2000 [ 745 Sobrevida especifica em 5 anos:
al., 2009 Juiz de Fora, Estadio I: 125 Estadio I: 92,7
Minas Gerais Estadio II: 343 Estadio II: 88,3
Estadio III: 227 Estadio III: 67
Estadio IV: 31 Estadio IV: 54
Schneider e [ Dois hospitais 2000-2002 | 861 Sobrevida especifica em 5 anos:
D’orsi, 2009 | em Estadio I: 93,6 (89,8-97,5)
Florianopolis, Estadio II: 87,8 (84,6-91,1)
Santa Catarina Estadio III: 62,5 (56,3-69,5)
Estadio IV: 27,3 (19,6-38,1)
Stival, De [ Um hospital em 1998-2002 | 333 Sobrevida global em 5 anos:
Almeida Goiania, Goias Estadio I: 31 Estadio I: 93,5
Martins, Estadio II: 182 Estadio II: 75,8
2012 Estadio III: 101 Estadio I11: 43,6
Estadio IV: 19 Estadio IV: 31,6
Ayala, 2012 | Uma Unidade de [ 2000-2009 | 655 Sobrevida especifica em 5 anos:
Especialidades Estadio I: 131 Estadio I: 97
Médicas em Estadio II: 315 Estadio II: 88
Joinville, Santa Estadio I1I: 178 Estadio II1: 51
Catarina Estadio IV: 31 Estadio IV: 17
Vazquez et | Um hospital em 1985-2002 | 652 Sobrevida global em 10 anos:
al., 2016 Barretos, Sdo <40 anos de idade: | <40 anos de idade:
Paulo 319 Estadio I: 90,9
Estadio I: 38 Estadio II: 66,2
Estadio II: 136 Estadio III: 20,4
Estadio 111 101 Estadio IV; 0,049
Estadio IV: 44 50-69 anos de idade:
50-69 anos de idade: | Estadio I: 66,8
333 Estadio II: 67,6
Estadio I: 37 Estadio I11: 28,3
Estadio II: 135 Estadio IV: 0
Estadio III: 122
Estadio I'V: 39
Fayer et al.,| Um hospital em | 2000-2001 | 192 Sobrevida global em 10 anos:
2016 Juiz de Fora, Estadio I: 75,1 (57,1-86,3)
Minas Gerais Estadio II: 63 (51,7-72,4)
Estadio I11: 26,3 (12,9-41,8)
Estadio IV: 14,3 (0,71-46,5)
Medeiros ef | Um hospital em | 1990-2009 | Estadio I: 603 Sobrevida global em 5 anos: 68,3

al., 2016

Curitiba, Parana

Estadio II: 1888
Estadi

o III: 1083
Estadio IV: 485

Estadio I: 91,5
Estadio II: 83,3
Estadio III: 54,6
Estadio IV: 21,6

Continua
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Quadro 2 - Estudos de base hospitalar que avaliaram a sobrevida de mulheres

diagnosticadas com cancer de mama segundo estadio da doenga - conclui

Estudo Local Ano de n Probabilidade de sobrevida (%)
diagnéstico
Carrara et | Um hospitalem | 2005-2012 |98 Sobrevida em 5 anos: 81,2
al., 2017* Barretos, Sdo Estadio IIb: 13 Sobrevida em 8 anos:: 71,4
Paulo Estadio III: 85

Fujimoto, Um hospital em | 2007-2012 | 161 Sobrevida especifica em 5 anos:
Koifman e | Rio Branco, Estadios 0-1I: 94 87,3
Silva, 2019 | Acre Estadio III: 54 Estadios 0-II: 93,9

Estadio IV: 9 Estadio III: 80,7

Estadio IV: 50,0

Makdissi ef | Um hospital em | 2000-2012 | 2000-2004 Sobrevida global em 5 anos

al., 2019

Sao Paulo, Sado
Paulo

Estadio I: 335
Estadio 11: 416
Estadio I1I: 229
Estadio IV: 58
2000-2004
Estadio I: 456
Estadio 11: 446
Estadio I11: 215
Estadio I'V: 69
2000-2004
Estadio I: 420
Estadio II: 415
Estadio III: 225
Estadio IV: 78

2000-2004
Estadio I: 96,1
Estadio II: 86,8
Estadio III: 69,0
Estadio IV: 20,7
2005-2009
Estadio I: 95,8
Estadio II: 88,7
Estadio III: 71,8
Estadio IV: 33,3
2010-2012
Estadio I: 98,7
Estadio II: 93,3
Estadio III: 86,2
Estadio IV: 40,8

* Os autores nao informam se os resultados se referem a sobrevida global ou sobrevida especifica.
Fonte: elaborado pela autora.

2.6 O cancer de mama expde iniquidades raciais

Iniquidades em satde sdo desigualdades no acesso a promocao, prevengdo ou cuidados a
saude consideradas, injustas, imorais ¢ fundamentalmente evitaveis (ARCAYA; ARCAYA;
SUBRAMANIAN, 2015). No Brasil, o acesso a saude, assim como o acesso a bens ¢ a
servigos sociais, esta diretamente relacionado a posicdo social que, por sua vez, estd
relacionada a cor da pele e ao racismo (BATISTA; MONTEIRO; MEDEIROS, 2013). A
despeito do principio de equidade que rege a Politica Nacional para a Prevencao e Controle
do Cancer na Rede de Atengdo a Satde das Pessoas com Doengas Cronicas no ambito do
Sistema Unico de Saude (SUS), estudos tém evidenciado importantes diferencgas entre
mulheres brancas e pretas em relagdo desde a exposicdo a fatores de risco para o cancer de

mama, até a sobrevida da doenga (BRASIL, 2013Db).
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Pesquisa com dados coletados pelo sistema de Vigilancia de Fatores de Risco e Protecdo
para Doengas Cronicas por Inquérito Telefonico (VIGITEL), em 2012, demonstrou que as
mulheres negras e pardas apresentavam menos escolaridade que as brancas, e que as negras
e pardas estavam mais expostas a alguns fatores de risco para doengas cronicas nao
transmissiveis, entre eles o baixo consumo de frutas, legumes e verduras e alto consumo de
carnes com gorduras (MALTA; MOURA; BERNAL, 2015). A PNS de 2013 revelou que a
prevaléncia de obesidade, fator de risco reconhecido para cancer de mama, estava associada
a baixo nivel de escolaridade e a raga/cor preta, entre outros fatores (DIETERICH et al.,
2014; FERREIRA et al., 2019; STEWART; WILD, 2014). A duragdao do aleitamento
materno, fator de proteg¢do contra o desenvolvimento da doenga, é menor entre as mulheres

negras (BOCCOLINI; CARVALHO; OLIVEIRA, 2015).

No tocante especificamente as iniquidades sociorraciais e o cancer de mama, a PNS de 2013
enfatizou que 66,2% das mulheres brancas, 54,2% das mulheres pardas e 52,9% das
mulheres pretas dentro da idade recomendada realizaram mamografia nos dois anos
anteriores a Pesquisa (INCA, 2019). Estudo com dados da PNS de 2013 ressaltou associacdo
positiva entre ter pedido médico de mamografia e ter plano de saude, estar dentro da faixa
etaria alvo de rastreamento, ter a cor de pele branca e ter alto nivel de escolaridade (SILVA
et al., 2017). Mulheres negras também apresentaram menos probabilidade de ter passado por
exame clinico das mamas no ano anterior a pesquisa em estudo transversal no Sul do pais

(BAIRROS et al., 2011).

Dados dos RHCs notificaram que durante o periodo de 2001 a 2014 a prevaléncia de doenga
em estadio avangado (III-IV) foi elevada, de 40%, inversamente associada ao nivel
educacional. E foi maior para as mulheres que se identificaram como negras ou pardas em
comparagdo as que se identificaram como brancas (DOS-SANTOS-SILVA et al., 2019). Em
2017 a lei que garante o rastreamento mamografico no pais foi alterada para contemplar a
busca ativa de mulheres “com dificuldade de acesso as ag¢des de saude [...], em razdo de
barreiras sociais, geograficas e culturais" (BRASIL, 2017). Essa alteracdo estd pendente de

regulamentacao.

Quanto ao intervalo de tempo entre o diagndstico e o inicio do tratamento, dados dos RHCs

de 2000 a 2011 notificaram que, entre outros fatores, ser ndo branca e ter menos de oito anos
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de estudo aumentam a chance de o tratamento se iniciar apds mais de 60 dias do diagnostico
(MEDEIROS et al., 2015). Esse resultado também foi encontrado na populagdo de Belo
Horizonte, Minas Gerais, cadastrada nos RHCs de 2010 a 2013 — mulheres em mais situacdo
de vulnerabilidade e as ndo brancas com menos anos de escolaridade apresentam mais
chances de sofrer atraso entre o diagndstico ¢ o inicio do tratamento (BAIRROS et al., 2011;

CABRAL et al., 2019).

Trabalho de base hospitalar em Juiz de Fora, Minas Gerais informou sobrevivéncia
especifica em 10 anos maior para as brancas em comparagdo as negras (69,5%; 1C95%:
64,8; 74,6 vs. 44%; 1C95%: 35,2; 55,1). Esse resultado fica ainda mais evidente na analise
ajustada por renda e idade, na qual as negras tiveram pior progndstico, com grande
influéncia da maior propor¢do de diagnosticos em estadio avangado sobre o resultado

(NOGUEIRA et al., 2018).
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3 JUSTIFICATIVA

Apesar da concepgdo geral de que o cancer de mama é, em grande parte, um problema em
paises desenvolvidos, a maioria das mortes por essa doenga ocorre em paises em
desenvolvimento. Historicamente, houve um desbalango entre a incidéncia e a mortalidade
da doenca entre as diferentes regides do mundo, sendo a incidéncia maior e crescente nos
paises ricos, ¢ a mortalidade maior nos paises pobres. Dados recentes tém mostrado que a
incidéncia de cancer de mama tem diminuido nos paises desenvolvidos (com o aumento
relativo de outros tipos de cancer) e que a incidéncia tem aumentado em paises em

desenvolvimento, como na América Latina e Caribe.

A principal razdo pela qual a mortalidade ¢ mais elevada nos paises em desenvolvimento € o
fato de que as mulheres sdo mais frequentemente diagnosticadas com cancer localmente
avangado (estadio III) ou metastatico (estadio IV). Nesses estadios avangados, os tumores
sdo palpaveis, visiveis ou ulcerados, e o tratamento ¢ mais caro e menos efetivo. Para
reverter esse cenario, € necessario priorizar estratégias de detec¢do precoce da doenca, que
podem se dar pelo diagnostico precoce de casos, aliado ou ndo ao rastreamento
mamografico. Paises da América Latina e Caribe tém progressivamente adotado o
rastreamento. No Brasil, essa estratégia de controle foi progressivamente adotada a partir de

2004, fazendo parte do Plano Nacional de Controle do Cancer de Mama.

No Brasil, a cor da pele de uma pessoa afeta seu acesso a bens sociais e de consumo. Como
observado na literatura, as mulheres pretas tém menos acesso as agdes do plano de controle
do cancer de mama que mulheres brancas, e como resultado as primeiras apresentam piores
resultados em satide. As bases de dados administrativas do SUS, que registram a producao
ambulatorial e hospitalar do Sistema, permitem avancar nessa analise ao registrar a raga/cor
das mulheres atendidas. Ao agregar esses dados aos de mortalidade, ¢ possivel avaliar a
sobrevida das mulheres tratadas e demonstrar o impacto da iniquidade racial sobre a

sobrevida.

Com a realizacdo deste trabalho, espera-se contribuir para a discussdo e revisdo dos planos

de controle do cancer de mama nos paises da América Latina e Caribe, em especial no
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Brasil, e fomentar as discussdes para avangar no combate as iniquidades raciais em saude no

pais.
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4 OBJETIVOS

4.1 Objetivo geral

Avaliar o estadio ao diagnostico do cancer de mama no Brasil, América Latina e Caribe
e a influéncia da raca/cor na sobrevida em cinco anos das mulheres brasileiras tratadas

para cancer de mama pelo SUS, independentemente do estadio no diagnostico.

4.2 Objetivos especificos

a) Identificar a porcentagem de mulheres diagnosticadas em estadios avancados na
América Latina e Caribe por meio de uma revisdo sistematica (artigo 1).

b) Descrever o estadio ao diagndstico das mulheres tratadas para cancer de mama no
SUS/Brasil no periodo de 2008 a 2015, conforme raga/cor autodeclarada (artigo 2).

c) Estimar a probabilidade de sobrevida em cinco anos e fatores associados das
mulheres tratadas para cancer de mama no SUS/Brasil no periodo de 2008 a 2015,

conforme raga/cor autodeclarada (artigo 2).
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5 METODOS

5.1 Revisao sistematica da literatura (Artigo 1)

O protocolo da revisdo sistematica intitulado “Stage at presentation and survival of
female breast cancer in Latin America and the Caribbean: a systematic review of the
literature” foi redigido conforme o Preferred Reporting Items for Systematic Review
and Meta-Analysis Protocols 2015 statement (PRISMA-P) (MOHER et al., 2015) e
registrado no sistema PROSPERO (International prospective register of systematic

reviews) (ID CRD42017052493).

5.1.1 Perguntas da revisio

A revisdo sistematica teve por objetivo responder as seguintes perguntas: “qual ¢ a
propor¢do de pacientes diagnosticadas com cancer de mama em estadio avangado na
América Latina e no Caribe?” e “QUAL ¢ a probabilidade de sobrevida do cancer de

mama feminino na América Latina e no Caribe?”.

5.1.2 Buscas

Em novembro de 2018 foram realizadas buscas nas seguintes bases de dados
bibliograficas eletronicas: Medical Literature Analysis and Retrieval System On-line
(MEDLINE), EMBASE ¢ Literatura Latino-Americana ¢ do Caribe em Ciéncias da
Saude (LILACS). A estratégia de busca incluiu os termos: "cancer da mama" (e
sindnimos) e os nomes dos paises da América Latina e do Caribe (como definido pela
Organizagdo das Nagdes Unidas), juntamente com os adjetivos que descrevem a
nacionalidade (por exemplo, Brasil OU brasileiro). Pesquisas adicionais foram

realizadas em:

a) Listas de referéncia dos estudos incluidos e de revisdes sistematicas recuperadas
durante as buscas;

b) bases de dados regionais da Biblioteca Virtual de Satide da Organizagdo Pan-
Americana da Saude (Argentina, Belize, Bolivia, Brasil, Chile, Colombia, Costa

Rica, Cuba, Equador, Guatemala, Guiana, Honduras, México, Nicaragua,
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Panamd, Paraguai, Peru, Porto Rico, Republica Dominicana, Trinidade e
Tobago, Uruguai);

c) bases de dados regionais da Scientific Electronic Library Online (SciELO)
(Argentina, Bolivia, Brasil, Chile, Colombia, Costa Rica, Cuba, México, Peru,
Uruguai e Venezuela);

d) MedCarib (via Biblioteca Virtual em Saude da Organizacdo Pan-Americana de
Saude - OPAS);

e) literatura cinzenta (resumos, teses e relatorios) recuperada pelas pesquisas
adicionais foi considerada para inclusdo de paises para os quais ndo foram

incluidos artigos revisados por pares.

5.1.3 Participantes/populagio

Foram incluidos estudos que avaliaram mulheres com diagnostico confirmado de cancer

de mama invasivo e vivendo na América Latina e no Caribe.
Nao foram avaliadas pacientes:

a) Diagnosticadas com tumor Phyllodes da mama,;

b) nascidas na América Latina e no Caribe, mas vivendo fora;

c) gravidas e lactantes;

d) do sexo masculino.
Considerando que a incidéncia do cancer de mama em homens ¢ muito baixa, os
estudos que envolviam ambos os sexos ndo foram excluidos, mesmo quando os
resultados ndo tivessem sido apresentados separadamente.
5.1.4 Tipos de estudos para inclusdo

5.1.4.1 Critérios de inclusio

a) Estudos observacionais (séries de casos, estudos de coorte, estudos transversais,

estudos caso-controle aninhados, registros hospitalares e registros de base
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populacional), relatando o estadio no momento do diagnéstico e/ou sobrevida
(global e/ou estadio-especifica);

b) ensaios clinicos relatando a probabilidade de sobrevida do cancer de mama
(global e/ou estadio-especifica);

c) estudos publicados em qualquer idioma (n3o foram impostas restricdes

linguisticas).

5.1.4.2 Critérios de exclusdo

a) Estudos nao realizados em humanos;

b) estudos ndo realizados com populagdes da América Latina ou do Caribe;

¢) estudos relatando apenas Hazard Ratio ou Odds Ratios;

d) estudos relatando etapas agregadas, incluindo o estadio in situ (por exemplo,
estadio inicial: 0-1la);

e) estudos com populagdo menor do mesmo local/registro de um estudo incluido
(potencial para inclusdo de pacientes repetidos);

f) estudos avaliando pacientes em um estadio especifico da doenga (para estadio ao
diagnostico);

g) estudos multinacionais que ndo apresentaram resultados por pais.

5.1.5 Desfechos primadrios

a) Proporcdo de pacientes diagnosticados com céncer de mama em estadio
avangado;

b) a porcentagem de pacientes diagnosticadas com cancer de mama em estadio
avancado (pea) foi calculada subtraindo-se o numero de pacientes no estadio I11-
IV do numero total de pacientes com estadio declarado. Esse valor foi dividido
pelo nimero total de pacientes com estadio declarado e multiplicado por 100;

c¢) sobrevida global em cinco anos de pacientes diagnosticados com cancer de
mama invasivo;

d) foi coletada a probabilidade de sobrevida em cinco anos de pacientes com cancer
de mama invasivo com inicio (To) definido como a data do diagnostico e falha

definida como morte por qualquer causa.
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5.1.6 Desfechos secundarios

a) Sobrevida de pacientes diagnosticadas com cancer de mama invasivo;

b) foi coletada a probabilidade de sobrevivéncia a qualquer tempo ap6és To, que
pode ser qualquer data determinada (data do diagnostico, data de inicio do
tratamento, data de hospitalizacao, etc.). A falha pode ser a morte por qualquer
causa ou morte relacionada ao cancer;

c) sobrevida estadio-especifica de pacientes diagnosticadas com cancer da mama
invasivo;

d) foi coletada a probabilidade de sobrevida por estadios ou estadios agregados (por
exemplo, I-II) a qualquer momento de To, que pode ser qualquer data (data do
diagnostico, data do inicio do tratamento, data da internagfo, etc.). A falha pode
ser a morte por qualquer causa ou morte relacionada ao cancer. A probabilidade
de sobrevivéncia relativa padronizada por idade a qualquer momento a partir de

To também foi coletada.

5.1.7 Extracdo dos dados

Os titulos e resumos dos artigos recuperados foram avaliados para identificar os estudos
que potencialmente atenderam aos critérios de inclusdo. Os textos completos desses
artigos foram recuperados e avaliados quanto a elegibilidade. Todos os artigos do
mesmo estudo foram avaliados, mesmo que ndo tenham sido recuperados pela estratégia
de busca ou ndo tenham sido considerados elegiveis apos a avalia¢do de titulo e resumo.

A coleta de dados foi realizada utilizando um formulario padronizado e pré-testado.

As informagdes extraidas incluiram: tipo do estudo; populacdo estudada; detalhes das
condi¢des de intervengdo/exposicdo e controle (para ensaios clinicos e estudos de
efetividade comparada); recrutamento e taxas de conclusdo do estudo (para ensaios
clinicos); estadio na apresentagdo; resultados histopatologicos; probabilidade de
sobrevivéncia (total e por estadio); e informagdes para avaliacdo do risco de viés e
qualidade. Dados faltantes foram solicitados aos autores dos estudos. A avaliagdo da

elegibilidade e a coleta de dados foram realizadas em duplicata e de forma independente
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pelos autores da revisdo, com discrepancias resolvidas por meio de discussdo (com um

terceiro autor, se necessario).

5.1.8 Analise da qualidade dos estudos

Os estudos incluidos foram avaliados de acordo com o resultado de interesse (estadio ao
diagnodstico ou sobrevida). Os estudos incluidos para ambos os resultados foram
avaliados para cada resultado separadamente. Dois revisores conduziram a avalia¢do de
forma independente usando um formulério padronizado que capturou trés dominios:
minimizagdo do viés de sele¢do; minimizacdo do viés de informagdo; e avaliacdo de
outras varidveis importantes relacionadas ao estddio na apresentagdo/andlise de

sobrevivéncia.

A avaliagdo da qualidade do estudo foi inspirada na ferramenta de avaliacdo da
qualidade projetada por Eng, McCormack e Dos-Santos-Silva (2014) e adaptada por
Jedy-Agba et al. (2016). Para pesquisas analisando o estadio na apresentagdo, a
avaliag@o ¢ exatamente a mesma de Jedy-Agba et al. (2016), com excecdo da adigdo do
item 3.5 (JEDY-AGBA et al., 2016). Os itens para investigagdo da qualidade das
publicagcdes que pesquisaram sobre a sobrevida foram definidos levando-se em
consideragdo as fontes de viés nos estudos longitudinais exemplificados por Chubak et
al. (2013) e The Newcastle-Ottawa Scale para examinar a qualidade dos artigos ndo

randomizados em metanalises (CHUBAK et al., 2013; WELLS et al., 2016).

Para os estudos que avaliaram o estadio na apresentacao:

a) Minimizagdo do viés de sele¢do (pontuagdo maxima: 12):
e Temporalidade da coleta dos dados: pontua zero se ndo estiver claro; pontua
dois se retrospectivamente; pontua quatro se prospectivamente;
e desenho do estudo: pontua zero se ndo estiver claro; pontua 1,5 se série de
casos oportunistas/amostra de conveniéncia; pontua 2,5 se série de casos
consecutivos/ amostra aleatdria; pontua quatro se registro de base

populacional;



41

porcentagem da populacdo total do estudo para a qual informagdo sobre o
estadio ao diagnostico foi fornecida: pontua zero se nao estiver claro; pontua

dois se <80% do total de casos; pontua quatro se >80% do total de casos.

b) Minimizacdo do viés de informagdo (pontuagdo maxima: 12):

e Sistema de estadiamento: pontua zero se ndo relatado; pontua quatro,

relatado;

e método de estadiamento: pontua zero se ndo estiver claro; pontua dois se

apenas avaliacdo clinica; pontua quatro se avaliacdo clinica e de imagem e

outros exames complementares;

e forma de apresentacdo do estadio: pontua zero se ndo estiver claro; pontua

dois se apenas dados para categorias agregadas de estadio; pontua quatro se

dados fornecidos separadamente para cada um dos estadios (I, I, IIT e IV).

c) Avaliagdo de outras varidveis importantes relacionadas ao estidio na

apresentacao (pontuacdo maxima: 5):

Idade na apresentacdo: pontua zero se nao for relatada; pontua um, se
relatada;

status menopausal: pontua zero se ndo descrita; pontua um, se descrita;

ano do diagnostico: pontuagdo zero se ndo relatado; pontua um, se relatado;
grau de tumor: pontua zero se ndo for relatado; pontua um, se relatado.

status do receptor hormonal e/ou Human Epidermal growth factor Receptor-
type 2 (HER2) e/ou subtipo molecular: pontua zero se ndo for relatado;

pontua um, se relatada.

Para os estudos que avaliaram sobrevida:

a) Minimizacdo do viés de seleg¢do (pontuacdo maxima:12):

Temporalidade da coleta dos dados: pontua zero se ndo estiver claro; pontua
dois, se retrospectivamente; pontua quatro, se prospectivamente;

desenho do estudo: pontua zero se ndo estiver claro; pontua 1,5, se série de
casos oportunistas/amostra de conveniéncia; pontua 2,5, se série de casos
consecutivos/amostra aleatoria; pontua quatro, se registro de base
populacional;

truncamento a esquerda: € possivel que os pacientes tenham morrido antes da

inclusdo no estudo? Pontua zero se ndo estiver claro (os estudos ndo
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descrevem qual data foi usada como referéncia para andlise de
sobrevivéncia); pontua um se o truncamento esquerdo ndo foi evitado (por
desenho do estudo ou analise), por exemplo, o estudo incluiu apenas
pacientes que foram submetidos a cirurgia e avaliaram a sobrevida a partir do
diagnostico ou de uma data ndo especificada; pontua quatro se o truncamento
esquerdo foi evitado (por desenho do estudo ou analise), por exemplo, todos
os pacientes diagnosticados foram incluidos na analise de sobrevida que
considerou a data de inicio a data do diagnostico ou o estudo incluiu apenas
pacientes que foram submetidos a cirurgia e a analise de sobrevida considerou
a data da cirurgia.
b) Minimizagdo o viés de informagao (pontuacdo maxima: 12):

o Atribuicdo de status vital: pontua zero se ndo estiver claro; pontua dois, se
passiva; pontua quatro, se passiva com componente ativo ou ativa;

e definicao de falha: pontua zero se ndo estiver claro; pontua quatro, se relatado
(mortalidade por qualquer causa, mortalidade relacionada a doenga, analise da
sobrevida relativa);

e método de andlise de sobrevivéncia: pontua zero se ndo estiver claro; pontua
quatro, se relatado (atuarial, Kaplan-Meier, sobrevida relativa).

c) Avaliacdo de outras variaveis importantes relacionadas a analise de sobrevida

(pontuacdo maxima: 5):

e Tratamento fornecido: pontua zero se ndo for relatado; pontua um, se
relatado;

e Idade ao diagnostico: pontua zero se ndo for relatada; pontua um, se relatada;

e ano do diagndstico: pontua zero se ndo for relatado; pontua um, se relatado;

e grau de tumor: pontua zero se ndo for relatado; pontua um, se relatado;

e status do receptor hormonal e/ou HER2 e/ou subtipo molecular: pontua zero

se nao for relatado; pontua um, se relatada.

A qualidade geral de cada estudo serd expressa como a soma das pontuagdes especificas
do item. Quanto mais alta a pontua¢do obtida por um estudo, melhor a qualidade
metodoldgica, ou seja, mais baixo o risco de que seus achados possam ter sido afetados

por viés.
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5.1.9 Estratégia para sintese de dados

Planejou-se conduzir metandlise utilizando o modelo de efeitos aleatorios para: a) a
proporcao de pacientes diagnosticadas em estadios avancados (conforme relatado pelos
autores) em cada estudo; b) e a probabilidade de sobrevida em cinco anos a partir do
diagnostico. Fontes potenciais de heterogeneidade foram avaliadas por meio de
metarregressdo. Considerou-se a heterogeneidade presente quando o valor de p do teste
Q de Cochrane foi <0,1 e a estatistica I> foi >50%. Potencial viés de publicagdo foi
estimado com o teste de Egger.

A metandlise da propor¢do de pacientes diagnosticadas em estaddios avancados foi
realizada usando-se o pacote “Meta” do software livre R (fungdo metaprop)
(SCHWARZER, 2007; SCHWARZER; CARPENTER; RUCKER, 2015). Para serem
incluidos, os estudos deveriam relatar diretamente a propor¢do de pacientes
diagnosticadas em estadios avangados ou dar formas para que isso fosse calculado. Nao
foi possivel conduzir metanalise de sobrevida, pois os estudos incluidos ndo forneceram
as informagdes necessarias, quais sejam: o erro-padrdo ou o nimero de pacientes em

risco ¢ o nimero de eventos em cinco anos (VIECHTBAUER, 2010).

5.1.10 Anadalise de subgrupos

A regido de residéncia (América Central, Caribe e América do Sul) foi considerada para

a analise da porcentagem de pacientes diagnosticadas em estadio avangado.

5.2 Sobrevida em cinco anos de mulheres tratadas para cincer de mama no

Sistema Unico de Saide segundo raca/cor autodeclarada (Artigo 2)

O artigo foi elaborado de acordo com a checklist “REporting of studies Conducted using
Observational Routinely-collected Data” (RECORD). Essa checklist ¢ uma extensao da
checklist STrengthening the Reporting of OBservational studies in Epidemiology
(STROBE) e contempla as informac¢des que devem ser relatadas pelos autores de
estudos observacionais conduzidos com dados coletados rotineiramente, como dados

administrativos (BENCHIMOL et al., 2015).
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5.2.1 Desenho do estudo

Trata-se de uma coorte ndo concorrente de pacientes tratadas para cancer de mama da
BaseOnco, um subconjunto com 3,5 milhdes de pacientes oncoldgicos da Base Nacional
de Satde Centrada no Individuo. Essa base, que abrange o periodo de 2000 a 2015, foi
construida por meio do pareamento deterministico-probabilistico de registros do
Sistema de Informacdo Ambulatorial (SIA), Sistema de Informacdo Hospitalar (SIH) e
do Sistema de Informagdes sobre Mortalidade (SIM) (GUERRA JUNIOR et al., 2018).
SIA e SIH foram desenvolvidos para coleta, armazenamento e processamento de dados
das Autorizagdes de Procedimentos de Alta Complexidade (APAC) e da Autorizag¢des
de Internacdo Hospitalar (AIH), respectivamente, os quais sdo utilizados para
contabilizar os repasses de recursos entre ente pagador, por exemplo, o Ministério da
Satde, e o ente ou instituicdo prestadora de servigo, por exemplo, uma unidade da

federacdo ou hospital filantrépico (CHERCHIGLIA et al., 2007).

Pelo seu carater administrativo, os servicos de saide abrem um novo registro - nova
APAC ou AIH - a cada contato do usudrio com a rede de assisténcia a saude,
armazenando dados cadastrais como nome do usuario, data de nascimento; dados
clinicos como o diagnodstico segundo o Codigo Internacional de Doencas (CID-10) e o
estadiamento, no caso de cancer; e dados do procedimento como o cédigo segundo a
Tabela de Procedimentos, Medicamentos, e Orteses, Proteses e Materiais Especiais
(OPM) do SUS e as quantidades solicitadas e aprovadas. Uma boa concordéancia entre
os dados da APAC e o prontuario médico do paciente foi demonstrada (BRITO;
PORTELA; VASCONCELLOQOS, 2005). O SIM recebe informagdes das declaragdes de
obito emitidas em todo o pais, as quais contemplam, entre outros, o nome ¢ a data de
nascimento do individuo e a causa, segundo o CID-10 ¢ local do 6bito. O pareamento
deterministico-probabilistico de registros agrega todos os registros de um mesmo
usuario, permitindo a criagdo de uma base de dados centrada no paciente, como ¢ a Base

Nacional de Satide Centrada no Individuo (GUERRA JUNIOR et al., 2018).

De maneira simplificada, para a construcdo da base foram escolhidas informacdes
cadastrais comuns entre APAC, AIH e declarag¢do de 6bito, ¢ com bom preenchimento,
como o nome do usudrio, nome da mae, sexo e data de nascimento. Os registros foram

comparados segundo esses dados, dois a dois, ou seja, pareados. Aqueles com
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preenchimento idéntico foram considerados do mesmo paciente, o pareamento
deterministico. Pares ndo idénticos foram comparados e cada par recebeu uma nota
segundo a probabilidade de se tratar de registros de um mesmo individuo, o pareamento
probabilistico. Uma amostra aleatoéria de pares ndo idénticos foi avaliada manualmente
para o estabelecimento de uma nota de corte, uma probabilidade a partir da qual os
pares de registros seriam considerados pertencentes a um mesmo individuo. Durante o
processo de construgdo, cada individuo recebeu um codigo de identificacdo unico e a

base de dados foi anonimizada (GUERRA JUNIOR et al., 2018).

5.2.2 Periodo do estudo

O periodo de acompanhamento das pacientes foi de primeiro de janeiro de 2008, data a
partir da qual dado sobre raca/cor das pacientes comecou a ser coletado, até¢ 31 de
dezembro de 2015, ltimo dia disponivel na BaseOnco. O periodo de entrada na coorte
foi de primeiro de janeiro de 2008 a 30 de novembro de 2010, para permitir pelo menos

cinco anos de acompanhamento de todas as mulheres.

5.2.3 Critérios de inclusdo e exclusdo

Foram incluidos individuos do sexo feminino: a) tratadas para cancer de mama (CID-
10: C50.0; C50.1; C50.2; C50.3; C50.4; C50.5; C50.6; C50.8; e C50.9); b) que
iniciaram tratamento oncoldogico pelo SUS entre 1°/01/2008 e 30/11/2010; c¢) com 20
anos de idade ou mais na data de inicio do tratamento; d) com estadio da doenca de I a
IV. Devido a indisponibilidade de informacdo sobre o estadio da doenca na AIH,
pacientes que realizaram apenas cirurgia foram excluidas. Devido ao reduzido nimero

de pacientes, as amarelas e indigenas foram excluidas.

5.2.4 Variaveis de interesse

As pacientes foram distribuidas por raga/cor autorreferida em brancas, pardas e pretas e
caracterizadas conforme faixa etdria no inicio do tratamento; regido geografica de
residéncia; se iniciaram o tratamento fora da regido de residéncia; ano de inicio do
tratamento; nimero de comorbidades, conforme sugerido por Elixhauser et al. (1998)

no primeiro ano de tratamento; estddio da doenca (I-1V); tratamento efetuado
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(quimioterapia isolada, radioterapia isolada, radioterapia + quimioterapia, quimioterapia
+ cirurgia conservadora, quimioterapia + mastectomia, radioterapia + cirurgia
conservadora, radioterapia + mastectomia, quimioterapia + radioterapia + cirurgia
conservadora ou quimioterapia + radioterapia + mastectomia); e uso de

hormonioterapia.

As pacientes também foram caracterizadas conforme as seguintes caracteristicas do
municipio de residéncia: o indice de Desenvolvimento Humano (IDH) obtido do Atlas
de Desenvolvimento Humano no Brasil com dados do censo de 2010 (INSTITUTO DE
PESQUISA ECONOMICA APLICADA - IPEA, 2013); e a classificagdo urbano/rural
de 2017 do Instituto Brasileiro de Geografia e Estatistica (IBGE) (DA SILVA
MEDINA, 2017). O IDH ¢é uma medida resumo composta da média geométrica da
expectativa de vida ao nascer, dos anos de escolaridade antes de 25 anos de idade e do
logaritmo da renda per capita. Ela varia de zero a um e quanto mais proximo de um
maior o desenvolvimento segundo os parametros medidos. Os municipios foram
categorizados em cinco niveis de IDH: desenvolvimento humano muito alto (0,800-
1,000), desenvolvimento humano alto (0,700-0,7999), desenvolvimento humano médio
(0,600-0,699), desenvolvimento humano baixo (0,500-0,599) ¢ muito baixo (0,000-
0,499) (HUMAN..., 2020). A classificacdo entre rural e urbano de 2017 utilizou dados
do censo de 2010 para classificar os municipios conforme o tamanho e a densidade
populacionais (rural, intermedidrio ou urbano) e o indice de isolamento geografico
(remoto ou adjacente). Dessa forma, os municipios sdo classificados em: rural remoto,
rural adjacente, intermedidrio remoto, intermedidrio adjacente ou urbano (DA SILVA

MEDINA, 2017).

Setor censitario ¢ a unidade territorial onde um recenseador coleta informag¢des. Um
setor pode conter um ou mais cddigos de enderecamento postal (CEP). Ao relacionar o
CEP da paciente, fornecido pela BaseOnco, ao setor censitario ao qual ele pertence,
podem-se utilizar informagdes coletadas para essa unidade territorial pelo IBGE no
censo de 2010, como a renda média per capita. Analise exploratoria revelou que o
cruzamento entre setor censitario e CEP ocorreu de forma mais eficaz para as regides
Sul e Sudeste do pais. Como a maioria das pacientes do estudo residia no Sudeste, e
essa € a regido com maior oferta de servigos de Oncologia, segundo o INCA, optou-se

por realizar uma analise de subgrupo com as pacientes do Sudeste, para as quais se
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coletaram a renda média per capita e a tipologia rural/urbana do setor censitario

(STOETERAU, 2010).

5.2.5 Analise estatistica

5.2.5.1 Analise descritiva

O teste de qui-quadrado foi utilizado para comparar as distribui¢des de frequéncia das

variaveis categoricas (se¢do 4.2.4) entre os grupos (brancas, pardas e pretas).

5.2.5.2 Analise de sobrevida

e Defini¢des

O tempo de sobrevida foi calculado entre a data de inicio do tratamento e a ocorréncia
de evento (6bito) ou o final do estudo. A menor data entre as disponibilizadas no SIH e
SIA para cada paciente foi considerada como data de inicio de tratamento e de entrada
no estudo. Para estimar a probabilidade de sobrevida global, a data do evento de
interesse foi a data de obito por qualquer causa. Para estimar a probabilidade de
sobrevida especifica, a data do evento foi a data de Obito pelas seguintes causas:
neoplasia maligna da mama (C50); neoplasia maligna do encéfalo (C71); neoplasia
maligna do figado e das vias biliares intra-hepaticas (C22); neoplasia maligna dos ossos
e cartilagens articulares dos membros (C40); neoplasia maligna dos ossos e das
cartilagens articulares de outras localiza¢des e de localizagdes ndo especificadas (C41);
e neoplasia maligna dos bronquios e dos pulmodes (C34). Essas causas foram
selecionadas considerando-se os principais locais de metastase de céncer de mama
(BRUM et al., 2017). Pacientes que nao sofreram o evento de interesse até 31 de

dezembro de 2015 foram censuradas nessa data.

e [Estimacdo da func¢do de sobrevivéncia e modelo de regressao

A fungdo de sobrevida (S(t)) expressa a probabilidade de um individuo sobreviver por
mais de determinado tempo t, no caso, 60 meses. Para estima-la, utilizou-se o método

de Kaplan-Meier. Esse método considera dois conceitos: a independéncia dos eventos -
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a ocorréncia dos eventos ndo guarda relacdo entre si, ocorrem de forma independente; ¢
a probabilidade condicional - a probabilidade de sobreviver ao tempo t ¢ condicional
aos que sofreram evento ou censura no intervalo de tempo anterior. Diz-se que o
método € ndo paramétrico porque niao se fazem suposicdes sobre a distribuicdo
probabilistica do tempo de sobrevida e por isso ndo sdo estimados parametros

estatisticos (CARVALHO et al., 2011).

Foram estimadas fungdes de sobrevida, global e especifica e respectivos intervalos de
confianca de 95% (IC95%) segundo raca/cor (brancas, pardas e pretas) e estadio da
doenca. As fungdes foram comparadas pelo teste de log-rank, que testa a hipotese nula
de que ndo ha diferenca entre as curvas (CARVALHO et al., 2011). Rejeitou-se a
hipotese nula quando o valor-p da estatistica foi inferior a 0,05 (nivel de significancia de

5%).

A associagdo entre varidveis explicativas e o tempo de sobrevida foi avaliada pelo
modelo de riscos proporcionais de Cox. Esse modelo considera que as variaveis
explicativas tém efeito multiplicativo na fungdo de risco, de forma que a razdo entre o
risco de dois individuos € constante no tempo — dai o termo riscos proporcionais. A
funcdo de risco é definida como o risco instantaneo de um individuo sofrer um evento
dado que ndo sofreu até o instante anterior. Diz-se que o modelo & semiparamétrico
porque assume que as variaveis explicativas tém efeito multiplicador, mas ndo assume
distribuicdo estatistica para a fungdo de risco basal na qual incidem essas variaveis
(CARVALHO et al., 2011). Foi apresentada a analise da associag@o de cada variavel ao
risco de morte (analise ndo ajustada) e o modelo com todas as varidveis disponiveis
(analise totalmente ajustada). Em ambos os casos foi apresentado o valor-p do teste de
Wald, que testa a hipotese nula de que o coeficiente da regressao ¢ igual a zero, ou seja,
que a variavel ndo tem efeito multiplicador sobre o risco basal de evento (CARVALHO
et al., 2011). Para a analise estatistica foi utilizado o software livre R e o pacote

“Survival” (THERNEAU, 2020).

5.2.6 Aspectos éticos

Este estudo foi aprovado pelo Comité de Etica em Pesquisa da Universidade Federal de

Minas Gerais, parecer CAAE 44121315.2.0000.5149 (ANEXO B).
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6 RESULTADOS

6.1 Stage at diagnosis and stage-specific survival of breast cancer in Latin America

and the Caribbean: A systematic review and meta-analysis (Artigo 1)

Figuras, tabelas e arquivos da “Supporting Information” sdo apresentados no

APENDICE A (pg. 113).
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Abstract

Background

Female breast cancer is the most common cancer in Latin American and Caribbean (LAC)
countries and is the leading cause of cancer deaths. The high mortality-to-incidence ratio in
the regions is associated with mainly the high proportion of advanced stage diagnosis, and
also to inadequate access to health care. In this study we aimed to systematically review the
proportion of advanced stage (l1I-1V) at diagnosis (pas) and the five-year stage-specific sur-
vival estimates of breast cancer in LAC countries.

Methods

We searched MEDLINE, Embase, and LILACS (Latin American and Caribbean Health Sci-
ence Literature) to identify studies, in any language, indexed before Nov 5, 2018. We also
conducted manual search by reviewing citations of papers found. p,s was summarized by
random effects model meta-analysis, and meta-regression analysis to identify sources of
variation. Stage-specific survival probabilities were described as provided by study authors,
as it was not possible to conduct meta-analysis. PROSPERO CRD42017052493.

Results

For p,s We included 63 studies, 13 of which population-based, from 22 countries comprising
221,255 women diagnosed from 1966 to 2017. The distribution of patients by stage varied
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greatly in LAC (pas 40.8%, 95%CI 37.0% to 44.6%; I? = 99%; p<0.0001). The heterogeneity
was not explained by any variable included in the meta-regression. There was no difference
in pas among the Caribbean (pas 43.0%, 95%CI 33.1% to 53.6%), Central America (pas
47.0%, 95%CI 40.4% to 53.8%) and South America (pas 37.7%, 95%CI 33.1% t0 42.5%)
regions. For 5-year stage-specific survival we included 37 studies, comprising 28,988
women from ten countries. Seven of these studies were included also for p,s. Since we
were unable to adjust for age, comparability between countries and regions was hampered,
and as expected, the results varied widely from study to study.

Conclusions

LAC countries should look to address concerns with early detection and diagnosis of breast
cancer, and wherever viable implement screening programs and to provide timely
treatment.

Introduction

In 2018, of the 18 million new cancer cases diagnosed, female breast cancer was the second
most frequent, corresponding to 11% of all cancer cases. In Latin America and the Caribbean
(LAC) breast cancer was the most common and also the leading cause of cancer related death
among women [1]. This pattern was observed previously [2] and is likely to continue in the
coming decades. Although the incidence of breast cancer in LAC countries is almost half of
that of Europe and North America, the mortality-to-incidence ratio is higher [3].

Despite most LAC countries being classified as upper-middle or high-income by the World
Bank [4], social inequality and disparities are is still high in the region [5]. This corroborates
the relative high mortality-to-incidence ratio of breast cancer observed, as the relationship
between low socioeconomic status and poor breast cancer outcomes is well-established [6].
Among the 11 countries from LAC that contributed to the third global surveillance of trends
in cancer survival (CONCORD-3), six reported age-standardized five-year net survival of
breast cancer lower than 80% between 2010 and 2014, among them, were populous countries
including Brazil and Colombia [7].

The low overall survival estimates are mainly related to the high proportion of women diag-
nosed with advanced disease, but also to lower access to proper treatment in LAC countries. In
2013, The Lancet Oncology Commission identified the following goal for LAC: “Avoid late
diagnosis of stage IV cancer to reduce morbidity, mortality, and financial cost”. Suggestions to
achieve this goal include optimizing early detection; developing targeted screening programs;
implementing clinical early diagnosis programs; and optimizing the treatment of primary can-
cer [8]. Some studies have compiled the proportions of advanced stage diagnosis [9,10], but, to
our knowledge none has assessed this systematically. Stage-specific survival, which may repre-
sent an important tool to examine the care each cancer stage is receiving, also has not been
studied systematically.

With this review, we intended to systematically assess the distribution of stage at diagnosis
of breast cancer in LAC, examining the proportion of advanced disease diagnosis, and possibly
the stage-specific survival data from the region. In this way, we hope to provide information
for breast cancer control and future guidance to all key stakeholders in the countries in the
region.
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Methods
Search strategy and selection criteria

For this systematic review with meta-analysis, we developed a study protocol (S1 File) follow-
ing the recommendations of PRISMA guidelines [11] (S1 Table) which was registered in
PROSPERO under the number CRD42017052493. There was no funding source for this
study. On November 5, 2018, we searched MEDLINE, Embase and Latin American, and
Caribbean Health Sciences Literature (LILACS) to identify studies reporting the stage at diag-
nosis and/or stage-specific survival probability of breast cancer in LAC countries. For this,
we used the terms “breast cancer” (Medical Subject Heading (MeSH) and synonyms) and the
names of all Latin American and Caribbean countries (as defined by the United Nations)
[12], and demonyms (e.g., Argentina OR Argentinian) (S2 File). We conducted manual
searches in the reference list of included studies and systematic reviews, PAHO Virtual
Health Library regional databases, Scientific Electronic Library Online regional databases
and MedCarib. Gray literature was considered for inclusion if no peer-reviewed study was
included for the country or region of the country. No restrictions were imposed with respect
to the setting of diagnosis or treatment, whether it was private or public, or the language of
the publication.

Study selection was conducted in two steps, (i) title and abstract and (ii) full text, in dupli-
cate by two authors (LLPL and PHRFA). Conflicts over the inclusion of potential studies in the
review were resolved by consensus between the two authors (LLPL and PHRFA). Rayyan
application was used for title and abstract screening (https://rayyan.qcri.org) [13]. Observa-
tional studies evaluating women living in LAC countries with confirmed diagnosis of invasive
breast cancer were considered eligible. For survival probability, clinical trials were also consid-
ered eligible. We excluded studies evaluating: LAC women living in other regions (sometimes
referred to latinas); patients diagnosed with Paget’s disease or Phyllodes tumor or which gave
results including such patients; lactating and pregnant women; and exclusively men. Consider-
ing that the incidence of male breast cancer is very low, studies that involve both sexes were
not excluded even if results were not presented separately. Studies with a smaller population
from the same location/registry of an included study were excluded because of the potential
to include repeated patients. Multi-country studies not reporting results by country were
excluded. We also excluded studies reporting only survival probability of early stages that
included in situ cases and studies that reported stage at diagnosis only as aggregate categories
including in situ stage (e.g.; early stage: 0-IIa). For the survival probability outcome we
excluded studies reporting only hazard ratios, and for stage at diagnosis we excluded studies
evaluating specific disease stages.

Data extraction and quality assessment

Data extraction and quality assessment were performed in duplicate by two authors (LLPL and
DPM) with discordances resolved by consensus among them. We used a specially designed
spreadsheet to collect information regarding: country; study design; study setting (name of
studied health services; name of population-based registry); if the study included stage at diag-
nosis or survival probability outcomes or both; number of included patients; year of diagnosis;
age at diagnosis; menopausal status; histology type; tumor grade; hormonal receptor status;
HER-2 status; molecular subtype; and race. For studies included for stage at diagnosis we col-
lected the staging criteria; the number of patients who presented in the different stages as
given by the study authors, i.e., using the most disaggregated Tumor, Lymph Node, and Metas-
tasis (TNM) staging (Ia, Ib, .. ., IV), TNM or Manchester stages I, I, IIl and IV, TNM or
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Manchester aggregated stages (I-1I, III-IV, I-IIa, ITb-IV), or SEER staging (localized, regional,
distant). For studies included for survival probability we collected the starting date of survival
analysis; if overall survival, disease specific survival or both were provided; the survival proba-
bility with standard error or confidence interval; the number of individuals at risk and number
of events; the method for survival analysis (e.g., Kaplan Meier), and the information regarding
staging classification as with the stage at diagnosis outcome.

For quality assessment of studies reporting stage at diagnosis we used the tool developed by
Elm et al. [14] and adapted by Jedy-Agba et al. [15]. For quality assessment of the studies
reporting survival probability we adapted this tool accounting for the potential sources of bias
in longitudinal studies exemplified by Chubak et al. [16] and items of The Newcastle-Ottawa
Scale (NOS) for assessing the quality of non-randomized studies in meta-analyses [17]. In both
cases, we evaluated three domains: selection bias, information bias, and other factors related to
stage at diagnosis/survival analysis, such as age and tumor grade, with more value given to
selection and information bias items. The quality score ranged from 0-28 (low to high) in both
scales (S2 and S3 Tables). If a study reported both stage at diagnosis and survival rate, it was
evaluated separately in each tool.

Data analysis

For stage at diagnosis, we used R package “meta” to pool the primary outcome with a random
effects model (https://github.com/guido-s/meta http://meta-analysis-with-r.org) [18,19]. The
outcome was the percentage (p,,) of breast cancer diagnosed in stages III-IV which was calcu-
lated as p,s = (n,5/n)*100, where n, is the number of patients presented at advanced stages and
n is the number of staged patients. We considered between-study heterogeneity present when
the P value of the Cochran’s Q test was <0.1 and I statistic was >50%. To examine potential
sources of heterogeneity, study-specific estimates were stratified by relevant variables and a
meta-regression analysis was performed to identify correlates of percentage of advanced stage
disease. Study-level determinants of advanced stage disease are expressed as absolute differ-
ences (AD) in the percentage of patients with advanced stage disease (p,s). Potential publica-
tion bias was estimated with the Egger’s test.

The primary outcome for stage-specific survival was the five-year all-cause survival of
patients diagnosed with invasive breast cancer. Secondary outcomes were cause-specific sur-
vival probability and global survival at any time. Survival probability outcomes may be from
any date (diagnosis, start of treatment, first consultation, etc.). Since the large majority of stud-
ies did not report the number of patients at risk and the number of events, a requirement for
survival probability meta-analysis, we were unable to perform meta-analysis and meta-regres-
sion for this outcome. Consequently, the survival probability outcomes were described as the
study authors provided it (percentage with or without variance).

Results

After duplicates removal, 4,957 records had their titles and abstracts assessed, resulting in 513
full-text studies that were assessed for eligibility. The complementary search yielded 79 docu-
ments that were assessed for eligibility. We finally included 95 studies (Fig 1), 46 studies
assessed breast cancer stage-specific survival in 12 countries, and 63 assessed breast cancer
stage at diagnosis in 22 countries (14 studies assessed both). For both outcomes, most studies
consisted of consecutive case series, conducted in public facilities with individuals between 40
and 59 years old diagnosed between 2000 and 2009. In the five studies that included men, male
population represented 0.3% to 0.7% of the sample [20-24]. For countries we did not find
peer-reviewed studies we searched for epidemiological/registry reports and Ecuador was the
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3387 records identified 1275 records identified 354 records identified 340 records identified
from EMBASE from LILACS from MEDLINE from Cochrane

|

4957 titles and abstracts screened (after duplicate removal)

4444 excluded
1188 no information on stage or survival
1181 study design
> 1140 non-human studies/in vitro studies
637 not breast cancer studies
278 not conducted in Latin America or the Caribbean
20 exclusively with men

A 4

513 full-texts articles assessed for eligibility

486 excluded
179 no information on stage or survival
138 study design
59 repeated population
33 reported only all-stage survival
30 not conducted in Latin America or the Caribbean

A 4

79 additional articles/reports
identified through complementary

47 unsuccessful attempts to retrieve paper

A 4

search 11 articles/reports excluded because of overlapping

A 4

population

A 4

95 articles/reports included
41 through electronic search
54 through complementary search

Fig 1. Study selection flowchart.
https://doi.org/10.1371/journal.pone.0224012.g001

only country we could identify and include reports [25-27]. We also included a cancer hospital
registry report from a region of Peru for which we did not include a peer-reviewed study [28].
As for the quality score, in studies included for the outcome of stage at diagnosis, most patients
participated on studies from intermediate to low quality scores (15.5 to 18.8). (Table 1 and S2
Table). In studies included for survival probability, most patients participated on high scoring
studies (>20.5) (Table 1 and S3 Table). Both scores ranged from 0 to 28. Study references are
given in the Supporting Information (S3 File).

The 63 studies assessing the stage at diagnosis comprised 263,515 patients, 84.0% with
known stage at diagnosis. Sample sizes ranged from 59 to 137,593 (median 345). Four studies
used a staging system other than TNM and in seven studies the staging system was not
reported (Table 1 and S4 Table). The distribution of patients by stage varied greatly in LAC
(S5 Table). In studies that reported stage IV percentage, this varied from approximately 1% in
one study from Argentina with 4041 women diagnosed between 2010 and 2012 and one study
from Venezuela with 179 women diagnosed between 1999 and 2007, to 26% in one study from
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Table 1. Study characteristics.

Survival

Stage at presentation

Studies | Patients with breast Patients with known breast Studies | Patients with breast Patients with known breast
cancer cancer stage (%) cancer cancer stage (%)
Total 46 34,282 30,861 (90.0) 63 263,515 221,255 (84.0)
Region and country
Caribbean
Bahamas 1 270 134 (46.6)
Barbados 1 222 222 (100.0)
Cuba 6 5,159 4,761 (92.3) 6 3,998 3,580 (89.5)
Haiti 1 525 127 (24.2) 1 525 445 (84.8)
Jamaica 1 199 184 (92.5)
Puerto Rico 1 985 867 (88.0)
Trinidad and Tobago 2 4,130 3,458 (83.7)
Central America
Costa Rica 2 2,683 2,326 (86.7) 1 2,462 2,105 (85.5)
Honduras 1 685 653 (95.3)
Mexico 9 13,198 11,854 (89.8) 10 14,815 13,978 (94.4)
South America
Argentina 3 1,882 1,828 (97.1) 6 8,454 7,344 (86.9)
Brazil 8 4,030 3,769 (93.5) 3 188,645 154,889 (82.1)
Chile 3 1,447 1,318 (91.1) 2 23,357 21,477 (92.0)
Colombia 4 1,805 1,662 (92.1) 11 6,038 5,405 (89.5)
Ecuador 1 21 21 (100) 3 2,438 2,079 (85.3)
French Guiana 1 269 239 (88.8)
Guyana 1 499 445 (89.2)
Paraguay 1 80 80 (100.0)
Peru 2 354 147 (41.5) 5 4,178 2,514 (61.0)
Suriname* 1 419 351 (83.8)
Uruguay 1 1,311 1,185 (90.4) 2 222 216 (97.3)
Venezuela 6 1,867 1,863 (99.8) 2 625 590 (94.4)
Study design (sampling)
Convenience 4 7177 6,422 (89.5) 2 1,161 1,097 (94.5)
Consecutive 31 22,619 20,195 (89.3) 47 249,196 209,245 (84.0)
Population-based 3 1,640 1,602 (97.7) 13 13,099 10,869 (83.0)
Unclear 8 2,846 2,642 (92.8) 1 59 54 (91.5)
Type of facility
Privatet 10 6,510 5,635 (86.6) 7 3,925 3,520 (89.7)
Public and Private 2 3,207 2,831 (88.3) 11 11,685 10,016 (85.7)
Public 30 22,085 20,081 (90.9) 37 237,839 199,006 (83.7)
Not reported in original 4 2,480 2,314 (93.3) 8 10,066 8,713 (86.6)
study
Age at diagnosis (years)+
<40 years 1 107 107 (100.0)
>40 to <60 years 41 30,072 26,781 (89.1) 51 183,937 155,502 (84.5)
>60 years 1,703 1,573 (92.4) 5 962 766 (79.6)
Not reported in original 2 2,507 2,507 (100) 6 78,509 64,880 (82.6)
study
Year of diagnosise
Before 1999 23 15,987 14,555 (91.0) 12 60,528 49,533 (81.8)
(Continued)
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Table 1. (Continued)

Studies
2000-2009 21
2010 or after 1
Not reported in original 1
study
Staging methods
Clinical and imaging 8
Clinical only 3
Not reported in original 35
study]|
Staging classification
TNM 39
Manchester/SEER/ 3
NCCN
Not reported in original 4
studyl|
Study quality scorestt
<15 (lowest quality) 7
15.5-18.5 9
19-20.5 11
>20.5 (highest quality) 19

Survival Stage at presentation
Patients with breast Patients with known breast Studies | Patients with breast Patients with known breast
cancer cancer stage (%) cancer cancer stage (%)
17,278 15,687 (90.8) 44 194,787 164,689 (84.5)
525 127 (24.2) 7 8,200 7,033 (85.8)
492 492 (100)
8,213 7,553 (92.0) 7 6,002 5,749 (95.8)
662 662 (100)
25,407 22,646 (89.1) 53 257,513 215,506 (83.7)
25,249 22,723 (90.0) 52 250,429 219,990 (83.9)
7,006 6,252 (89.2) 4 5,979 5,107 (85.4)
2,027 1,886 (93.0) 7 7,107 6,158 (86.6)
6,936 6,550 (94.4) 9 8,833 6,587 (74.6)
5,232 5,030 (96.1) 24 228,308 191,045 (83.7)
7,056 6,491 (92.0) 18 18,737 16,402 (87.5)
15,058 12,790 (84.9) 12 76,37 7,221 (94.6)

Data are n or n (%). Study references are given in the Supporting Information (S3 File). TNM, Tumor, Lymph Node, and Metastasis staging system; SEER, Surveillance,

Epidemiology, and End Results Summary Stage (localized, regional, distant).

* SUR-van Leeuwaarde (2011) provided tumor size, T3/4 were considered as a proxy for stages ITI/IV.

" Includes non-profit organizations.

¥ Mean or median age at breast cancer diagnosis. If only age categories were provided, mean or median age was estimated from the midpoint and the reported number

in each category.

¥ Middle year of the time interval of patient recruitment or diagnosis.

T Categories represent quartiles of the overall score distribution.

https://doi.org/10.1371/journal.pone.0224012.t001

Costa Rica with 2462 women diagnosed between 1995 and 2000 and 29% in one study from
Haiti with 525 women diagnosed between 2013 and 2017. This study reported the highest pro-
portion of stage III-IV diagnosis, 84.3%; the lowest proportion (9.7%) was observed in one
study with 230 women diagnosed between 2001 and 2016 in Mexico (Fig 2). Consequently,
there was considerable heterogeneity in the proportion of patients diagnosed with stage ITII-IV
(Pas 40.8%, 95%CI 37.0% to 44.6%; I* = 99%; p<0.0001) (Fig 3).

There was no difference between regions, however there was a tendency of lower propor-
tion of patients diagnosed with stage III-IV in South America (p,s 37.7%, 95%CI 33.1% to
42.5%; I* = 99%; p<0.0001) and the highest in the Caribbean (p,s 43.0%, 95%CI 33.1% to
53.6%; I” = 98%; p<0.01) (Fig 3). Publication bias was difficult to analyze due to the high het-
erogeneity (S1 Fig). As a post-hoc analysis, we conducted a meta-analysis including patients
diagnosed with stage IIb. The overall estimate of the proportion of patients diagnosed with
stage ITb-IV was 64.0% (95%CI 57.0% to 70.4%; I* = 98%; p<<0.01). There was no difference
between regions and no tendency was observed (Fig 4).

Adjusted meta-regression did not reveal any association between the proportion of stage
II-IV diagnosis and any of the available variables. The adjusted meta-regression revealed that
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Fig 2. Study-specific percentage of patients by stage at presentation. Percentage of T3/T4 cancers were used as proxy of stages III/IV for SUR-van

Leeuwaarde (2011). Localized, regional and distant disease were considered as stages I-IL, III and IV for CRI-Ortiz-Barboza (2011), CUB-Garrote
(2011), and PRI-Ortiz (2010). Recruitment or diagnosis years: BHS-Mungrue (2016) A—C = 2009—2011; BRA-Thuler and Mendonga (2005)

A =1990-1994 B = 1995-2002; CHL-Prieto (2011) A—]J = 2000—2011; HND-Muisoz (2011) A = 1999 B = 2000-2004 C = 2005-2009; MEX-Ortega-
Cervantes (2013) A—E = 2006—2010; MEX-Arce-Salinas (2012) A = 2008 B = 2009. Study references are given in the Supporting Information (S3 File).

https://doi.org/10.1371/journal.pone.0224012.9002

consecutive case series presented a higher proportion of stage IIb-IV diagnosis than popula-
tion-based studies (Absolute Difference, AD 49.5, 95%CI 15.5% to 83.5%). Studies conducted
in private settings, and studies conducted with older patients (>60 years old), presented a bor-
derline lower proportion of stage IIb-IV diagnosis, when compared to, respectively, studies
conducted in private settings and studies conducted with patients between 40 and 59 years of
age (Table 2).

The 46 studies assessing survival probability comprised 34,282 patients diagnosed from
1966 to 2017, 90.0% with known disease stage. Sample sizes ranged from 21 to 4,902 (median
345). Thirty-five studies used the Kaplan-Meier method to estimate survival probability, nine
studies used the actuarial method and one study from Cuba did not report the survival analysis
method [29]. Thirty-seven studies considered deaths from any cause and nine considered dis-
ease-related deaths. Most included studies (67%) were hospital-based studies in which conse-
cutive patients were followed-up for a determined period of time, hence studies populations
and settings varied greatly. Only four studies were population-based, three from Cuba
[23,30,31] and one from Costa Rica [22]. For 5-year stage-specific survival we included 37
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Author (publication year) n Total % stage -V [95%CI] weight
Caribbean

TTO-Raju and Naraynsingh (1989) 54 363 —— 14.88 [11.38;18.96] 1.3%
BRB-Nemesure (2009) 54 222 — 24.32 [18.83;30.52] 1.3%
CUB-Milian-Mosquera (2015) 16 54 —_— 29.63 [17.98;4361] 1.1%
CUB-Ruiz-Lorente (2010) 40 128 R 3125 [23.35,40.04]  1.2%
PRI-Ortiz (2010) 312 867 —-— 35.99 [32.79;39.28]  1.3%
BHS-Mungrue (2016) (A) 26 71 —_—— 36.62 [25.50; 48.90]  1.2%
BHS-Mungrue (2016) (B) 22 58 _— 37.93 [25.51;51.63]  1.2%
BHS-Mungrue (2016) (C) 28 59 _— 38.98 [26.55,52.56] 1.2%
JAM-Alfred (2012) 79 184 —— 4293 [35.68;50.42]  1.3%
CUB-Gonzalez-Longoria Boada (2011) 78 170 —_— 45.88 [38.23;53.68] 1.3%
CUB-Garrote (2011) 828 1772 - 46.73 (44.38; 49.08]  1.3%
TTO-Warner (2015) 1591 3095 - 5141 [49.63;53.18]  1.3%
CUB-Viera-Hernandez (2011) 73 141 — 5177 [43.21;60.26]  1.3%
CUB-Gomez-Delgado (2017) 965 1315 - 73.38 [70.91;75.76]  1.3%
HTI-DeGennaro (2018) 375 445 — 84.27 80.55,87.53]  1.3%
Random effects model 4536 8944 —_— 43.04 [33.10; 53.58]  18.9%

Heterogenelty: /° = 98%, t* = 0.6699, p < 0.01

Central America

MEX-Medina-Franco (2017) 18 186 —— 968 [584;14.86] 12%
MEX-Pérez-Michel (2009) 17 397 —— 29.47 [25.03;34.22]  1.3%
MEX-Maffuz-Aziz (2016) 1715 4361 - 39.33 [37.87;40.79]  1.3%
MEX-Ortega-Cervantes (2013) (C) 29 72 R — 4028 [28.88;52.50]  12%
MEX-Ortega-Cervantes (2013) (D) 72 — 4722 [35.33;59.35]  12%
MEX-Ortega-Cervantes (2013) (B) s 72 —_ 4861 [36.65; 60.69]  1.2%
HND-Mufioz (2011) (C) 163 334 — 48.80 [43.32;54.30]  1.3%
MEX-Reynoso-Noverén (2017) 2116 4300 - 4921 [47.70;50.72]  1.3%
MEX-Angeles-Llerenas (2016) 404 816 —— 4951 [46.03;53.00]  1.3%
MEX-Alvarez-Bafiuelos (2016) 52 104  —— 50.00 [40.03;59.97]  1.2%
HND-Mufioz (2011) (B) 182 256 —— 51.56 [45.26;57.83]  1.3%
HND-Mufioz (2011) (A) 33 63 —— 52.38 [39.41;65.12]  12%
MEX-Ortega-Cervantes (2013) (E) 8 72 —_— 52.78 [40.65;64.67]  1.2%
MEX-Ortega-Cervantes (2013) (A) 38 70 E— 5429 [41.94;66.26]  1.2%
MEX-Arce-Salinas (2012) (A) 305 549 —— 55.56 [51.29;59.76]  1.3%
MEX-Lara-Medina (2011) 1155 2074 - 55.69 [53.52;57.84]  1.3%
MEX-Arce-Salinas (2012) (B) 338 583 —— 57.98 (53.85;62.02] 1.3%
CRI-Ortiz-Barboza (2011) 1360 2105 - 64.61 [62.52; 66.65]  1.3%
Random effects model 8082 16486 —_— 47.03 [40.40; 53.76]  22.8%

Heterogeneity: /= 97%, ¢ = 0.3149, p < 0.01
South America

ARG-Elizalde (2013) 430 3383 - 12.71 [11.61;13.88] 13%
ARG-Meiss (2016) 241 1470 - 16.39 [14.54;18.39]  1.3%
ARG-Palazzo (2016) 48 257 — 18.68 [14.10;23.99]  1.3%
VEN-Ferri (2012) 77 an — 18.73 [15.08;22.85]  1.3%
ARG-Grippo (2015) 61 303 —— 2013 [15.76;25.10]  1.3%
BRA-Antunes (2015) 29 133 — 2180 [15.12,2979)  1.2%
COL-Robledo-Abad (2005) 307 1216 —-— 2525 [22.83;27.79] 1.3%
ARG-Bianco (1985) 423 1650 - 2564 [23.54;27.82] 1.3%
PER-Infanz6n (2000) 34 126 —_— 26.98 [19.47,35.62]  1.2%
SUR-van Leeuwaarde (2011) 9% 351 —— 27.35 [2275,32.33]  1.3%
URY-Camejo (2013) 32 109 —_— 29.36 [21.02;38.85] 1.2%
CHL-Prieto (2011) (H) 655 2202 - 29.75 [27.84;31.70]  1.3%
CHL-Prieto (2011) (F) 682 2247 - 30.35 [28.45,32.30]  1.3%
ECU-Martinez (2015) 93 302 — 30.79 [25.63;36.34]  1.3%
CHL-Prieto (2011) (E) 647 2082 - 31.08 [29.09;33.11]  1.3%
CHL-Prito (2011) (G) 761 2395 - 31.77 [29.91;33.68]  1.3%
CHL-Prieto (2011) (D) 626 1966 - 3184 [29.78,33.95]  1.3%
CHL-Prieto (2011) (J) 781 2440 - 32.01 [30.16;33.90]  1.3%
CHL-Prieto (2011) (1) 804 2479 - 32.43 [30.59;34.32]  1.3%
CHL-Prieto (2011) (B) 556 1710 - 3251 [30.30; 34.79]  1.3%
ECU-Cueva and Yepez (2014) 390 1157 —-— 3371 [30.99;36.51]  1.3%
URY-Malvasio (2017) 37 107 — 34.58 [25.65;44.39]  1.2%
VEN-Rebolledo (2012) 63 179 — 35.20 (28.22;42.67] 1.3%
COL-Gonzalez-Marifio (2006) 68 193 — 3523 [28.51;42.42]  1.3%
PER-Larrea-Fernandez (2016) 28 75 — 3733 [26.43;49.27]  12%
CHL-Prieto (2011) (C) 743 1972 - 37.68 [35.53;39.86] 1.3%
ECU-Cueva and Yepez (2009) 237 620 — 38.23 (34.38;42.18]  1.3%
COL-Gonzalez-Marifio (2005) 74 187 — 3957 [3251,46.97]  1.3%
PER-Diaz-Vélez (2013) 223 545 —— 4092 [36.76;45.18]  1.3%
BRA-Medeiros (2015) 46732 113877 @ 41.04 [40.75,41.32  1.3%
CHL-Peralta (1995) 148 357 — 41.46 (36.30; 46.76]  1.3%
ARG-Juarez (2009) 124 281 —— 44.13 [38.23,50.15]  1.3%
COL-Pifieros (2008) 448 1004 —— 4462 [41.52;47.76]  1.3%
COL-Angarita (2010) 97 216 —_—— 44.91 [38.15;51.80]  1.3%
BRA-Thuler and Mendonga (2005) (B) 2669 5891 - 45.31 [44.03; 46.59]  1.3%
PER-Diaz (1999) 128 263 — 48.67 [42.48;54.89] 1.3%
PER-Gutiérrez and Alarcon (2008) 763 1505 - 5070 [48.14;53.25]  1.3%
BRA-Thuler and Mendonga (2005) (A) 18369 34988 . 52.50 [51.98;53.03] 1.3%
CHL-Prieto (2011) (A) 897 1627 —-— 55.13 [52.68;57.57] 1.3%
GUF-Roué (2016) 151 239 —— 63.18 [56.72,69.31]  1.3%
COL-Martinez (2012) 196 299 —— 6555 [59.86;70.93]  1.3%
COL-Lenis and Esparza (1998) 187 281 —— 66.55 [60.70; 72.04]  1.3%
COL-Garcia (2012) 56 84 —_— 66.67 [55.54;76.58]  1.2%
PRY-Yoffe de Quiroz (2005) 57 80 —_— 7125 [60.05;80.82]  1.2%
COL-Pardo (2003) 47 528 —— 78.98 [75.25;82.38]  1.3%
Random effects model 80685 193787 —— 37.68 [33.12; 42.46] 58.4%

Heterogeneity: I = 99%, * = 0.4516, p = 0

Random effects model 93303 219217 —_ 40.76 [37.03; 44.60] 100.0%
r T T T T 1

0 20 40 60 80 100

Heterogeneity: [* = 99%, ™* = 0.4802, p = 0

Test for subgroup differences: 73 =

Percentage of patients diagnosed with lll-IV stage cancer (%)

Fig 3. Forest-plot of percentage of stage III-IV breast cancer at diagnosis, by region of Latin America and
Caribbean. Percentage of T3/T4 cancers were used as proxy of stages III/IV for SUR-van Leeuwaarde (2011). Regional
and distant disease were considered as stages III and IV for CRI-Ortiz-Barboza (2011), CUB-Garrote (2011), and
PRI-Ortiz (2010). The study GUY-Taioli (2010) was not included because it provided the proportion of patients
diagnosed with stages I-III (93%) and stage IV (7%). Recruitment or diagnosis years: BHS-Mungrue (2016)
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A—C =2009—2011; BRA-Thuler and Mendonga (2005) A = 1990-1994 B = 1995-2002; CHL-Prieto (2011)

A—] =2000—2011; HND-Mufioz (2011) A = 1999 B = 2000-2004 C = 2005-2009; MEX-Ortega-Cervantes (2013)
A—E =2006—2010; MEX-Arce-Salinas (2012) A = 2008 B = 2009. Study references are given in the Supporting
Information (S3 File).

https://doi.org/10.1371/journal.pone.0224012.9003

Author (publication year) n Total % stage IIB-IV  [95%CI] weight
Caribbean :

BRB-Nemesure (2009) 101 222 45.50 [38.82;52.29] 3.1%
BHS-Mungrue (2016) (B) 28 58 48.28 [34.95;61.78] 2.9%
BHS-Mungrue (2016) (C) 33 59 55.93 [42.40;68.84] 2.9%
BHS-Mungrue (2016) (A) 41 71 57.75 [45.44; 69.39]  2.9%
CUB-Gonzélez-Longoria Boada (2011) 112 170 65.88 [68.23; 72.97] 3.1%
CUB-Ruiz-Lorente (2010) 86 128 67.19 [58.33; 75.22] 3.0%
HTI-DeGennaro (2018) 418 445 - 93.93 [91.29;95.96]  3.0%
Random effects model 819 1153 65.33 [47.47;79.72] 20.9%
Heterogeneity: 1* = 96%, 1° = 0.9404, p < 0.01

Central America

MEX-Medina-Franco (2017) 39 186 20.97 [15.36;27.53] 3.0%
MEX-Leon-Rodriguez (2017) 85 250 34.00 [28.15;40.24] 3.1%
MEX-Maffuz-Aziz (2016) 2551 4361 58.50 [57.02;59.96] 3.2%
HND-Mufioz (2011) (A) 41 63 65.08 [52.03; 76.66]  2.9%
MEX-Ortega—Cervantes (2013) (D) 47 72 65.28 [63.14;76.12] 2.9%
HND-Mufioz (2011) (C) 219 334 : 65.57 [60.20; 70.66]  3.1%
HND-Mufioz (2011) (B) 177 256 —-— 69.14 [63.09; 74.74]  3.1%
MEX-Ortega—-Cervantes (2013) (B) 50 72 ‘-— 69.44 [57.47;79.76]  2.9%
MEX-Ortega—Cervantes (2013) (C) 51 72 4!7 70.83 [58.93; 80.95] 2.9%
MEX-Arce-Salinas (2012) (B) 446 583 —a— 76.50 [72.84;79.89] 3.1%
MEX-Arce-Salinas (2012) (A) 423 549 — 77.05 [73.30;80.50] 3.1%
MEX-Ortega—Cervantes (2013) (A) 55 70 —_— 78.57 [67.13; 87.48] 2.8%
MEX-Ortega—Cervantes (2013) (E) 60 72 —_— 83.33 [72.70;91.08] 2.8%
Random effects model 4244 6940 c— 64.74 [54.19; 74.02] 39.0%
Heterogeneity: 1* = 96%, 1° = 0.6127, p < 0.01 :

South America :

ARG-Meiss (2016) 420 1470 —-— 28.57 [26.27;30.96] 3.2%
ARG-Palazzo (2016) 95 257 — 36.96 [31.05;43.18] 3.1%
PER-Infanzén (2000) 49 126 —— 38.89 [30.34; 47.98]  3.0%
COL-Robledo—-Abad (2005) 541 1216 —-— 44.49 [41.67;47.33] 3.2%
COL-Ramiréz-Martinéz (2015) 761 1262 - 60.30 [57.54;63.01] 3.2%
COL-Gonzélez—Marifio (2005) 114 187 + 60.96 [63.57;68.00] 3.1%
COL-Angarita (2010) 138 216 —-— 63.89 [67.10; 70.30]  3.1%
COL-Piferos (2008) 682 1004 + 67.93 [64.94;70.81] 3.2%
COL-Gonzélez—Marifio (2006) 135 193 + 69.95 [62.95;76.32] 3.1%
COL-Pardo (2015) 95 135 —-— 70.37 [61.91;77.92] 3.0%
COL-Martinez (2012) 230 299 — 76.92 [71.73;81.58] 3.1%
COL-Garcia (2012) 71 84 B — 84.52 [74.99;91.49] 2.8%
COL-Pardo (2003) 474 528 — 89.77 [86.87;92.22] 3.1%
Random effects model 3805 6977 c— 62.62 [50.82; 73.08] 40.1%
Heterogeneity: /* = 99%, 1° = 0.7668, p < 0.01

Random effects model 8868 15070 —_— 64.03 [57.08; 70.43] 100.0%

r T T T T 1

Heterogeneity: /2 = 98%, 1° = 0.6949, p < 0.01
0 20 40 60 80 100

Test for subgroup differences: ;é =0.10,df =2 (p = 0.95)
Percentage of patients diagnosed with IIB-IV stage cancer (%)

Fig 4. Forest-plot of percentage of stage IIb-IV breast cancer at diagnosis, by region of Latin America and Caribbean. Recruitment or diagnosis
years: BHS-Mungrue (2016) A—C = 2009—2011; HND-Muifioz (2011) A = 1999 B = 2000-2004 C = 2005-2009; MEX-Ortega-Cervantes (2013)
A—E =2006—2010; MEX-Arce-Salinas (2012) A = 2008 B = 2009. Study references are given in the Supporting Information (S3 File).

https://doi.org/10.1371/journal.pone.0224012.9004
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Table 2. Meta-regression results: Analysis of predictors of advanced stages breast cancer diagnosis.

Variables Stages III-IV Stages IIb-IV*
Patients, n | Unadjusted analysis Adjusted analysis Patients, n | Unadjusted analysis Adjusted analysis
AD (%) |95% CI AD (%) [95% CI AD (%) |95% CI AD (%) |95% CI
Region
Caribbean 8944 0 (Ref) 0 (Ref) 1153 0 (Ref) 0 (Ref)
Central America 16486 4.2 -6.5t0 14.8 | 0.0003 -14.7 to 14.7 | 6940 1.5 -153t0 184 | -20.3 -50.3 t0 9.7
South America 193787 -4.9 -13.9to 4.1 -9.8 -24.0to4.5 | 6977 -1.5 -18.3t0 154 | -16.4 -47.2 to 14.5
Study type (sampling)
Population-based 10478 0 (Ref) 0 (Ref) 837 0 (Ref) 0 (Ref)
Consecutive 207588 1.9 -7.4to 11.1 11.3 -3.9t026.4 | 14233 13.2 -2.2t028.7 | 49.5 15.5 to 83.5
Convenience 1097 6.9 -16.4t030.2 | 8.3 -19.1t035.7 |0
Unclear 54 -10.3 -44.1t023.4 | -26.8 -65.4t011.8 |0
Type of provider
Public 198675 0 (Ref) 0 (Ref) 8168 0 (Ref) 0 (Ref)
Privatet 3520 -7.9 -19.9 to 4.2 -11.1 -243t0 2.1 2063 -9.7 30.9to-28.3 | -22.4 -44.3 to -0.5
Public and private 10016 -6.8 -16.8t03.2 | 4.0 -12.4t0 20.4 | 257 -28.7 -63.7t06.3 | 75.1 -5.1t055.2
Not reported in original study 7006 -9.3 -208t02.2 | -13.1 -26.6t0 0.4 | 4582 -4.9 -19.8t0 10.1 | -4.5 -209t0 11.9
Age at diagnosis (years)
<40 107 0 (Ref) 0 (Ref) 0
>40 to <60 153464 8.6 -22.7t040.0 | 16.9 -19.3t053.0 | 14159 0 (Ref) 0 (Ref)
>60 766 -5.0 -39.0t029.0 |-1.0 -38.7 t0 36.7 | 383 -25.3 -48.7t0-1.9 | -45.8 -91.4to -0.3
Not reported in original study 64880 5.0 -27.0t037.0 | 17.5 -20.5t0 55.6 | 528 26.6 -53t058.5 |17.7 -16.6 to 52.0
Year of diagnosis (year) §
Before 1999 49533 0 (Ref) 0 (Ref) 1512 0 (Ref) 0 (Ref)
2000-2009 162651 1.1 -8.3t010.5 |-1.0 -11.741t0 9.8 | 11386 15.3 -5.41036.0 |-12.7 -41.9 to 16.6
2010 or after 7033 -2.9 -17.4to 11.5 | -2.7 -20.2to 14.7 | 2172 3.6 -24.0to31.1 | -27.5 -69.1 to 14.1
Staging classification
TNM 208397 0 (Ref) 0 (Ref) 15070
Other (Manchester, SEER, NCCN) | 5107 -0.001 -154to015.4 | -10.4 -30.2t094 |0
Not reported in original study 5713 10.9 -2.0t0239 |-7.0 -252t011.2 |0
Staging methods
Clinical and imaging 5803 0 (Ref) 0 (Ref) 633 0 (Ref) 0 (Ref)
Clinical 0 0
Unclear 213414 -6.2 -17.1t0 4.8 | -2.1 -22.5t0 18.4 | 14437 -2.7 -21.8t0 16.4 | -22.8 -52.3t0 6.7
Study quality scores ||
>20.5 (highest quality) 7275 0 (Ref) 0 (Ref) 890 0 (Ref) 0 (Ref)
19-20.5 16152 -3.5 -14.2t07.2 -0.2 -18.7to 18.4 | 4568 1.1 -18.2t030.4 | -4.2 -19.2to 10.8
15.5-18.5 189648 -7.5 -17.0to 2.1 -10.2 -279t07.4 9612 6.0 -12.2t0 24.3
<15 (lowest quality) 6142 3.8 -9.6t0 17.3 12.2 -11.5 to 36.0

T3/4 were considered as a proxy for stages III/IV. Regional and distant diseases were considered as stages IIT and IV, respectively. Inoperable locally advanced disease
was considered as stage III. AD, Absolute difference; CI, Confidence Interval; TNM, Tumour, Lymph Node, and Metastasis staging system; SEER, Surveillance,
Epidemiology, and End Results Summary Stage; NCCN, National Comprehensive Cancer Network classification.

*Post-hoc analysis.

" Includes non-profit organizations.

¥ Mean or median age at breast cancer diagnosis. If only age categories were provided, mean or median age was estimated from the midpoint and the reported number
in each category.

¢ Middle year of the time interval of patient recruitment or diagnosis.

I Categories represent quartiles of the overall score distribution.

https:/doi.org/10.1371/journal.pone.0224012.t002
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studies, comprising 28,988 women from ten countries. Seven of these studies were included
also for p,s. Study-specific details and results are given in the Supporting Information (S6 and
S7 Tables).

Discussion

In this systematic review, we used two markers, the proportion of advanced disease at diagno-
sis and stage-specific survival, in an attempt to characterize the extent of breast cancer control
in LAC countries. With data from 221,255 women from 22 countries diagnosed from 1966 to
2017, we revealed that in these regions nearly 41% women were diagnosed in stages IT1I-IV.
The marked heterogeneity of the meta-analysis was not explained by any variable included in
the meta-regression. The post hoc analysis with data from 15,070 women from nine countries
revealed that 64% were diagnosed in stages IIb-IV. The high heterogeneity in this analysis was
explained by the type of study, with studies that used consecutive sampling presenting a
higher proportion of late-stage diagnosis than population-based studies. Only four popula-
tion-based studies with 837 women were included, and of those, two were the single represen-
tatives of their countries (Barbados [32] and Bahamas [33]), and the other two were one of
two studies included from Argentina [34] and Cuba [30]. Other variables likely to be related
to the stage at diagnosis, such as school years, socioeconomic status and race, could not be
evaluated because few studies reported them to allow comparability. Low economic status has
been related to late stage diagnosis in low- and middle-income [35] and high-income coun-
tries [36].

The high percentage of diagnosis in advanced stages in LAC contrasts sharply to the
proportions of 8.3% to 23.5% of advanced stage (III-IV) diagnosis among women of Western
European countries [37]. This points out to the low coverage of screening and early detec-
tion practices in the region. According to the World Health Organization, from 30 LAC
countries that responded to the Cancer Country Profile survey in 2014, 19 reported having
established cancer control programs or strategies, and of those, 18 stated that clinical breast
examination is generally available at the public primary health care level, and 10 reported
that mammography was available as well [38]. In this review, only one study assessed the
effect of a breast cancer screening program. Maffuz-Aziz et al. [39] showed that 83% of
women from a screening program from Mexico City were diagnosed with stages 0-IIA ver-
sus 36% of women who did not participate on the program. In Mexico, national health sur-
veys revealed low coverage of annual clinical breast exam, no higher than 55%, and the very
low annual mammography coverage of 21%. Low mammography screening coverage has
been reported in many LAC countries [40], [41]. In general, lower economic strata, no
enrollment in social security and lower educational levels were associated with lower early
detection practices [42].

A survey conducted in 2006 by the Latin American and Caribbean Society of Medical
Oncology (SLACOM) in 12 countries with breast cancer specialists revealed that 62% of
them reported a delay greater than three months between the suspicion of cancer and a mam-
mogram or clinical exam in their country [43]. Delays between suspicion and diagnosis of
breast cancer have been related to late stage diagnosis and consequently poorer survival [44].
Studies from Brazil [45] and Mexico [46] showed delays between presentation to a doctor
and diagnosis of 6-7 months, and 4-5 months in Peru [47]. In a study from Paraguay
included in the review, patients of different types of cancer took a median of nine months to
seek medical attention, and it took a median of six months to diagnose their disease [48]. A
study from Colombia showed a median time between first consultation and diagnosis of 90
days [49].
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As for stage-specific survival, we could compile results from 34,282 patients from 12 coun-
tries, and the results varied greatly across studies. The absence of age and the start date of
patient follow-up prevented us to pursue meaningful statistical analysis and meta-analysis.
Rather descriptive information extracted from each study are provided in the Supporting
Information (S7 Table). In addition, most studies reporting stage-specific survival were hospi-
tal-based consecutive case series, and our sample included very few population-based studies.

In developing countries, longer times between diagnosis and start of treatment remain a
challenge [50] in addition to long time delays between case suspicion and diagnosis [45-
47,49,51]. In the survey by SLACOM, treatment initiation delay was not reported as a problem
in participant LAC countries, as most cancer specialists reported the majority of breast cancer
patients starting treatment in less than three months from definitive diagnosis [43]. In Brazil,
treatment delay was identified as an important issue and a law was passed in 2012 establishing
a maximum of 60 days between histopathological confirmation and the start of treatment. The
effect of this law was not assessed for breast cancer; however, for gynecological cancers only a
small difference was reported between waiting times before and after the law was implemented
[52]. Longer times between breast cancer surgery and adjuvant therapy have been reported to
negatively affect survival [53]. One study from Brazil included in the review showed that each
month of delay between surgery and the first adjuvant treatment increased the risk of death by
30% [54]. This is also a concern that needs to be addressed along with shortening the time peri-
ods between suspicion of breast cancer and diagnosis.

In this review, we used a broad search strategy and conducted in depth manual searches to
gather the existing information about stage at diagnosis of more than 200,000 women with
breast cancer in LAC. In spite of this, our analysis has a number of significant limitations.
First, we were unable to find articles or reports from 27 countries. Second, for stage-specific
survival estimates, we gathered information of more than 30,000 women, but even fewer coun-
tries were represented. Also, the studies did not provide the detailed classification of tumor
and lymph node of their patients (eg., T1b, L1 etc), so we were unable to standardize the stage
grouping considering the most recent TNM staging manual [55]. This would be important as
patients then classified as early stage could have been reclassified as late stage, correcting the
potential underestimation of the percentage of late stage diagnosis. As for stage-specific sur-
vival, it is known that stage migration affects survival, as patients with better prognosis migrate
to a worst prognosis group, survival increases—the so-called Will Rogers phenomenon [56].

In addition, we were unable to compare survival estimates because it was not possible to
adjust the results for age, and also because of the great heterogeneity in settings and patient
case mixes in our study sample, that prevented comparability across studies. Fifth, very few
population-based studies were included in our study sample. Lastly and most importantly, the
great majority of the studies did not provide any information of ethnic distribution of their
populations and of their socioeconomic statues and crucially of the kinds of health services
(e.g., breast cancer screening) which were available to the patients included in our sample.
LAC countries vary enormously by sociodemographic characteristics but even more so by the
type and quality of their health care system and its financing.

LAC countries face the surge of chronic non-communicable diseases in the context of
largely fragmented health systems and substantial socioeconomic inequalities [57]. Breast can-
cer is the leading cause of cancer death among women in the region and thus should receive
considerable attention from local governments. In this review, we point to the large proportion
of advanced disease diagnosis in the region. LAC countries should address concerns with early
detection and diagnosis of breast cancer, and when financially sustainable implement appro-
priate screening and treatment programs.
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6.1  Racial disparities in breast cancer survival in Brazil: a nationwide cohort
study (Artigo 2)

Tabelas do “Appendix” sdo apresentados no APENDICE B (pg. 181).
6.1.1 Abstract

Background Breast cancer is a public health priority in Brazil and ensuring equity in
access to health care is one of the cancer control plan aims. Our aim was to present the
first assessment on the influence of skin color on breast cancer survival at the national

level.

Methods We extracted cohort of women treated for breast cancer in the Sistema Unico
de Saude from a database constructed through record linkage of administrative and
mortality information systems. We included women aged 19+ who started treatment
between Jan 1, 2008 and Nov 30, 2010, and followed them up until Dec 31, 2015. The
disease-specific survival functions were estimated using the Kaplan-Meier method. The
association between independent variables and survival was assessed using Cox's

proportional hazards model.

Findings We identified 59,811 women treated for stage I-1V breast cancer. Most women
(62-4%) identified themselves as white, followed by brown (31-4%), and black (6-2%).
Five-year disease-specific survival probability was higher for white women when
compared to black and the difference between these groups increased the more advanced
the disease. In the adjusted model, black women presented 36% higher risk of cancer-
related death than white women. The following variables were also associated with
survival: stage at diagnosis, Elixhauser comorbidity, age group, geographic region of

residence and the HDI and urban/rural typology of the municipality of residence.

Interpretation Black skin color was identified as a statistically significant risk marker
for five-year disease specific survival probability in Brazil. The survival difference
between white and black women increased from stage | to 1V, suggesting actions to

promote early detection could be one way to decrease inequity.
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Funding Conselho Nacional de Desenvolvimento Cientifico e Tecnoldgico and

Coordenacdo de Aperfeicoamento de Pessoal de Nivel Superior.

6.1.2 Introduction

Apart from non-melanoma skin cancer, breast cancer is the most frequent in women in
Brazil, followed by colorectal and cervical cancers. For each year of the 2020-2022
triennium, 66.280 new breast cancer cases are expected, which represent an adjusted
incidence rate of 61-61 cases per 100,000 women.! Data from 14 Brazilian population-
based registries revealed stable incidence during the available period of 2000 to 2010,
with an increase in the 70 years old or more age group and decrease in the 40 to 49 age
group.? This contrasts with other transitioning countries where incidence is increasing
over time.3* With respect to mortality, nation-wide data revealed breast cancer is the most
common cancer-related death cause in women, followed by lung and cervical cancer, and

that mortality rates are increasing.®

Although advances are being made to identify modifiable risk factors and to establish
public health measures to reduce incidence, the reduction of mortality remains the
cornerstone of breast cancer control.®” Global surveillance of trends in cancer survival
2000-14 (CONCORD-3) used data from six Brazilian population-based registries and
revealed increase in 5-year net survival between the diagnosis periods of 2000-2004
(68-7%) and 2005-2009 (76-9%), followed by stabilization in the 2010-2014 diagnosis
period (75-2%).% But these overall results may mask important inequities. A hospital-
based study revealed significantly lower 10-year breast cancer survival for brown or black
women compared to white women after adjustment for income. This result was partially
mediated by the stage at diagnosis, with brown or black women presenting a higher
proportion of advanced disease.® A case-only study with 247,719 women revealed that
the prevalence of late-stage (I11-1V) breast cancer diagnosis remained high, at
approximately 40%, during the studied period of 2001 to 2014, and was higher for women

who identified themselves as black or brown when compared to white women.®

These results are from the public health system, which provides most of cancer care in
Brazil, covering screening, diagnosis, treatment and rehabilitation.>° The Sistema Unico

de Saude (SUS) was created in 1990 and provides free of charge health care, aiming at
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universal coverage.!! Eight years after the implementation of SUS, breast cancer became
the object of a specific health program, and since then, successive cancer programs and
policies have given special attention to the disease.!? Although all SUS policies and
programs have to follow its principle of equity, racial differences in access to health care

and in treatment are recognized.™

Several studies have explored the differences in survival among different races, many of
them were conducted with data from the Surveillance, Epidemiology, and End Results
(SEER) program of the National Cancer Institute of the USA, and have consistently
shown worst results for black women when compared to non-Hispanic white women.4-
8 In Brazil, racial inequities in health are relatively poorly studied despite
recommendations of the National Commission on Social Determinants of Health and
others,'”® and to our knowledge, no nation-wide breast cancer study has explored the
subject with respect to breast cancer survival. In this sense, we aimed to investigate the
effect of skin color and other factors in the survival of women treated for breast cancer
by SUS, to help bring light to this inequality in the country and encourage the

implementation of policies to mitigate it.

6.1.3 Methods

6.1.3.1 Data source and quality control

For this non-concurrent cohort study, we selected women treated for breast cancer from
the National Database on Oncology (BaseOnco), a subset of 3-5 million cancer patients
from the National Database of Health Centered on the Individual. This database, which
covers the period from 2000 to 2015, was constructed through the deterministic-
probabilistic linkage of records from the Outpatient Information System (SIA), Hospital
Information System (SIH), the Mortality Information System (SIM) and two other
information systems.® In oncology, SIA and SIH are systems developed for collecting,
storing and processing data from High Complexity Procedures Authorizations (APAC)
and Hospitalization Authorizations (AlIH), respectively, which are used for transfer of

financial resources between health authorities.?°
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Due to its administrative nature and because there is no unique patient identifier in SUS
databases, health services open a new record, that is, a new APAC or AlH, at each contact
the user has with the health care network, such that each user may have multiple APACs
and AlHs. These forms capture personal data, such as username, date of birth; clinical
data, such as diagnosis according to the International Classification of Diseases (ICD-10)
and staging, in the case of cancer; and procedure data, such as its code according to the
SUS table of covered items and services, and the requested and approved quantities. The
SIM receives, stores and processes death certificate data issued throughout the country,
which include, among others, the name and date of birth of the deceased, cause of death
according to the ICD-10 and place of death.%?°

Briefly, for the construction of the National Database of Health Centered on the
Individual, personal data with good completion collected in APAC, AIH and death
certificate, such as the user’s name, mother’s name, tax payer number, SUS card number
and date of birth were chosen for comparison between records. These attributes were
cleaned and standardized. The records were compared two by two. Those with identical
data were considered to be of the same patient - the deterministic part of the record
linkage. Non-identical pairs were compared, and each pair received a score according to
the probability of being from the same individual - the probabilistic part of the record
linkage. A random sample of non-identical pairs was assessed manually to establish a cut-
off score, a probability from which the pairs of records would be considered to belong to
the same individual. During the construction process, each individual received a unique
identification code and the database was anonymized. For the linkage quality analysis, a
clerical review of 12,096 pairs was carried out and found a false positive error rate of
3-3% and false negative of 12-3%.°

6.1.3.2 Participant selection and follow-up period

We selected from BaseOnco all women treated for breast cancer (ICD-10: C50.0; C50.1;
C50.2; C50.3; C50.4; C50.5; C50.6; C50.8; and C50.9), who started first cancer treatment
financed by SUS between January 1%, 2008 and November 30, 2010, aged 19 years or
older on the treatment start date, treated with chemotherapy and/or radiotherapy, and with
disease stage | to IV. Due to the unavailability of information on the stage of the disease

in the AIH, patients who underwent only surgery were excluded. Due to the small number
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of patients, Asians and Indigenous patients were excluded. The end of the follow-up

period was December 31, 2015.

The study was approved by the ethics committee of the Universidade Federal de Minas
Gerais (CAAE 44121315.2.0000.5149). The non-anonymized databases used to construct
the National Database of Health Centered on the Individual and the BaseOnco were
provided by the Ministry of Health of Brazil. After anonymization, permission from the

database holders (MLC and AAGJ) was given to access and use the data.

6.1.3.3 Outcomes, interest variables, and subgroup analysis

Our objectives were to estimate the impact of race in breast cancer five-year disease-
specific survival stratified by stage at diagnosis; to describe five-year overall survival
probability and disease-specific survival probabilities according to the self-reported
race/skin color (white, brown [“pardas™], and black); and to analyze the factor associated
with survival for each race/skin color. Other factors were used to characterize patients
and presented as independent variables in the regression model. From the BaseOnco we
directly extracted or created the following covariables: age group at the beginning of
treatment (19-39, 40-49, 50-59, 60-69, 70-79 and >80 year and over); geographic region
of residence (North, Northeast, Midwest, Southeast, South); if treatment started outside
the state of residence (Yes / No); year of start of treatment; (2008, 2009 and 2010);
number of comorbidities in the first year of treatment (none, 1 to 3, >4), as proposed by
Elixhauser et al.,, 1998;21 cancer stage (I, II, I, IV); treatment performed
(Chemotherapy, Radiotherapy, Surgery — Conservative, Mastectomy); and if patients

were given hormone therapy (Yes / No).

For the municipality of residence we extracted the Human Development Index (HDI)
2010 from the Atlas of Human Development in Brazil;?> and the 2017 rural/urban
classification from the Brazilian Institute of Geography and Statistics, IBGE.? The HDI
Is a summary measure composed by the geometric mean of life expectancy at birth, years
of schooling before 25 years of age and the logarithm of income per capita. Municipalities
were categorized in five HDI tiers: very high human development (0-800-1-000), high
human development (0-700-0-799), medium human development (0-600-0-699), low
human development (0-500-0-599), and very low (0-000-0-499). The 2017 rural/urban
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classification used data from the 2010 census to classify municipalities according to
population size and density (rural, intermediate or urban) and the geographical isolation
index (remote or adjacent). Thus, the municipalities are classified as: rural remote, rural

adjacent, intermediate remote, intermediate adjacent or urban.

6.1.3.4 Statistical analysis

We calculated frequency distributions for the categorical variables and compared the
race/skin color groups with the chi-square test. For the survival analysis, the survival time
was calculated between the date of treatment initiation until the occurrence of an event
(death) or the end of the study. The smallest date between those available in the SIH and
SIA for each patient was considered as the date of the treatment initiation. To estimate
the probability of overall survival, the date of the event of interest was defined as the date
of death from any cause. To estimate the probability of disease-specific survival, the date
of the event was defined as the date of death from the following causes: malignant breast
cancer (C50); malignant neoplasm of the brain (C71); malignant neoplasm of the liver
and intrahepatic bile ducts (C22); malignant neoplasm of the bones and articular
cartilages of the limbs (C40); malignant neoplasm of bones and articular cartilage from
other locations and unspecified locations (C41); and malignant neoplasm of the bronchi
and lungs (C34). These causes were selected according to the main sites of breast cancer
metastasis. Patients who did not suffer the event of interest during 60 months of follow-

up or until December 31, 2015 were censored.

The global and disease-specific survival functions, and respective 95% confidence
intervals (95% CI) were estimated according to group (white, brown and black) and stage
of the disease using the Kaplan-Meier method. The functions were compared using the
log-rank test with a significance level of 5%. The association between independent
variables and disease-specific survival time was assessed using Cox's proportional
hazards model. Race/skin color and the interest variables described above were analyzed
one by one (unadjusted analysis) and together (adjusted model). For the adjusted model,
independent variables were divided in blocks considering their causal influence in the
survival time of patients (hierarchical model). Reference levels were established as the
most frequent, with exception of stage at diagnosis, in which stage | was established as

the reference level. The first block of variables was composed of distal level
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characteristics: race/skin color, geographic region of residence, if treatment started
outside the state of residence, HDI and rural/urban classification of the municipality of
residence. The second block was composed of the proximal level characteristics: age
group, stage at diagnosis and presence of comorbidities. Treatment variables were not
included in the model as they are largely determined by stage at diagnosis. In the first step
of modeling, the distal level variables were included as a block and those that obtained a
hazard ratio (HR) p-value of less than 0-10 were selected for the next step of modeling.
In the second step of modeling, the proximal level variables were included at once and
those with a HR p-value of less than 0-10 remained in the final adjusted model along with
the distal level variables. The proportional hazard assumption was accessed with
Schoenfeld residuals examination. All analyses were conducted in R software version

3-6-2 and figures were produced using the package ggplot2.242°

6.1.3.5 Role of the funding source

The funders had no role in study design, data collection, data analysis, data interpretation,
or writing of the report. The corresponding author had full access to all the data in the

study and had final responsibility for the decision to submit for publication.

6.1.4 Results

After applying our inclusion criteria, we identified 59,811 women who started treatment
for stage I-1V breast cancer in SUS between January 1%, 2008 and November 30, 2010
(figure 1). Most women (37,318, 62:4%) identified themselves as white, followed by
brown (18,779, 31-4%), and black (3,714, 6-2%). The mean age at the start of treatment
for the whole cohort was 54-6 (standard deviation, SD 12-8). More black women (60-3%)
were diagnosed in advanced stages (I11-1V), when compared to brown (55-5%) and white
(48-6%, p-value <0-05). Most patients did not present any Elixhauser comorbidities
during the first year of treatment. Proportionally more white women (64-5%) were
submitted to hormonal therapy than brown (57:1%) and black women (55-3%, p-value
<0-05). Most women resided in urban areas, in the Southeast region of the country, and

did not move from state of residence to start the treatment (table 1).



481,405 women with treatment for breast cancer
recorded in BaseOnco from 2000 to 2015

.| Patient’s race/skin color recording

became mandatory on Jan 1%, 2008

13,685 missing race/skin color
1.309 yellow (Asian)

A 4
113,705 patients started treatment between Jan 2008
and Nov 2010
15,050 excluded
56 indigenous
A 4

98,655 white, brown (parda) or black patients

A J

580 excluded for not meeting the age
inclusion criteria

98,075 patients aged 19-100 years old at the

beginning of treatment

A J

19,374 excluded
15,805 excluded for having had only
surgical procedures recorded
(staging data is not collected in the
Hospital Information System)
3,569 stage 0 patients

78.701 patients diagnosed with stages I-IV

18,890 excluded for not meeting the
treatment inclusion criteria

59,811 stage I-IV female breast cancer patients of
self-reported races white, brown or black; aged
between 19-100 years old; treated with radiotherapy
and/or chemotherapy + surgery
(participants included in this study)

Figure 1. Participant selection
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Table 1. Characteristics of the breast cancer patients included in the study,

75

Brazil, 2008-

2015
White Brown Black p- All
(n=37,318) (n=18,779) (n=3,714) value (n=59,811)

Age at treatment start <0-05

Mean (SD) 55-3 (12-9) 53-2 (12-8) 54-1 (12-6) 54.-6 (12-8)

19-39 3,805 (10-2) 2,550 (13-6) 455 (12-2) 6,810 (11-4)

40-49 9,538 (25-6) 5,403 (28-8) 959 (25-8) 15,900 (26-6)

50-59 10,393 (27-8) 5,213 (27-7) 1,060 (28-5) 16,666 (27-9)

60-69 8,020 (21-5) 3,468 (18-5) 771 (20-7) 12,259 (20-5)

70-79 4,258 (11-4) 1,676 (8-9) 391 (10-5) 6,325 (10-6)

80+ 1,304 (3-5) 469 (2-5) 391 (2-3) 1,851 (3-1)
Stage at diagnosis <0-05

| 6,149 (16-5) 2,229 (11-9) 380 (10-2) 8,758 (14-6)

1l 13,028 (34-9) 6,125 (32-6) 1,096 (29-5) 20,249 (33:8)

1 14,624 (39-2) 8,699 (46-3) 1,822 (49-0) 25,145 (42-0)

v 3,517 (9-4) 1,726 (9-2) 416 (11-3) 5,659 (9-6)
et e e

0 36,085 (96-7) 18,235 (97-1) 3,570 (96-1) 57,890 (96-8)

1 1,165 (3-1) 513 (2:7) 130 (3-5) 1,808 (3-0)

2 67 (0-2) 29 (0-2) 12 (0-3) 108 (0-2)

3 1(0-0) 2(0-0) 2(0-0) 5(0-0)
Chemotherapy <0-05

Yes 29,564 (79-2) 15,383 (82-0) 3,081 (83-0) 48028 (80-7)

No 7,754 (20-8) 3,396 (18-0) 633 (17-0) 1,1783 (19-7)
Radiotherapy <0-05

Yes 27,089 (72-6) 13,507 (71-9) 2,570 (69-2) 43,166 (72-2)

No 10,229 (27-4) 5,272 (28-1) 1,144 (30-8) 16,645 (27-8)
Surgery <0-05

Conservative 6,560 (17-6) 2,847 (15-2) 554 (14-9) 9,961 (16-6)

Mastectomy 9,676 (25-9) 5,453 (29-0) 1,133 (30-5) 16,262 (27-2)

No 21,082 (56-5) 10,479 (55-8) 2,027 (54-6) 33,588 (56-2)

(Table 1 continues on next page)



76

Table 1. Characteristics of the breast cancer patients included in the study, Brazil, 2008-

2015
White Brown Black All
(n=37,318) (n= 18,779) (n=23,714) pvalue | 59811
Hormone therapy <0-05
Yes 24,066 (64-5) 10,724 (57-1) 2,055 (55-3) 36,845 (61-6)
No 13,252 (35-5) 8,055 (42-9) 1,659 (44-7) 22,966 (38-4)
Region of residence at diagnosis <0-05
North 387 (1-0) 1,554 (8-3) 68 (1-8) 2,009 (3-5)
Northeast 3,942 (10-6) 7,698 (41-0) 723 (19-5) 12,363 (20-7)
Midwest 1,516 (4-1) 1,697 (9-0) 182 (4-9) 3,395 (5-6)
Southeast 20,029 (53-7) 7,335 (39:0) 2,386 (64-2) 29,750 (49-7)
South 11,444 (30-6) 495 (2-7) 355 (9:6) 12,294 (20-5)
Sta_rted treatment in different State of <005
residence
Yes 722 (1-9) 563 (3-0) 72 (1-9) 1,357 (2-3)
No 36,596 (98-1) 18,216 (97-0) 3,642 (98-1) 58,454 (97-7)
Year of treatment start <0-05
2008 13,062 (35-0) 6,327 (33:7) 1,217 (32-8) 20,606 (34-4)
2009 12,744 (34-1) 6,392 (34-0) 1,283 (34-5) 20,419 (34-1)
2010 (until Nov 30) 11,512 (30-9) 6,060 (32-3) 1,214 (35-7) 18,786 (31-5)
Human de_velopmept index of the <0-05
municipality of residence
0-000-0-499 2(0-0) 8 (0-0) 1(0-0) 11 (0-0)
0-500-0-599 583 (1-6) 1,599 (8-6) 144 (3-9) 2,326 (3-9)
0-600-0-699 4,067 (10-9) 4,218 (22-6) 557 (15-0) 8,842 (14-8)
0-700-0-799 23,738 (63-7) 10,388 (55-6) 2,406 (64-9) 36,532 (61-2)
>0-799 8,888 (23-8) 2,456 (13-2) 600 (16-2) 11,944 (20-1)
Data missing 40 (0-1) 110 (0-6) 6(0-2) 156 (0-3)

(Table 1 continues on next page)
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Table 1. Characteristics of the breast cancer patients included in the study, Brazil, 2008-

2015
White Brown Black p- All
(n=37,318) (n=18,779) (n=3,714) value (n=59,811)

Typology of the municipality of <0-05

residencef
Rural and remote 80 (0-2) 144 (0-8) 15 (0-4) 239 (0-4)
Rural adjacent to an urban area 3,601 (9-6) 2,079 (11-1) 271 (7-3) 5,951 (10-0)
Intermediate and remote 28 (0-1) 61 (0-3) 5(0-1) 94 (0-2)
Intermediate and adjacent to an 1,806 (4-8) 1,003 (5-4) 155 (4-2) 2,964 (5.0)
urban area
Urban 31,763 (85-3) 15,382 (82-4) 3,262 (88-0) 50,407 (84-4)
Data missing 40 (0-1) 110 (0-6) 6 (0-2) 156 (0-3)

Data are n (%) unless otherwise indicated. Percentages for categories consider patients with available
information. Percentages for “Data missing” refer to the total number of patients. *Combined treatments
may have been performed in any order. @ Considers patients ever submitted to mastectomy + Municipalities
were classified according to its population size and density (rural, intermediate or urban) and geographic
isolation index (remote or adjacent).

Overall and disease-specific five-year survival probabilities were 0-73 (95%CI 0-72-
0-73) and 0-78 (95%CI 0-78-0-78), with differences among race/skin color groups (figure
2). Five-year disease-specific survival was, respectively, 0-95 (95%CI 0-95-0-96) for
stage I; 0-89 (95%CI 0-88-0-89) for stage II; 0-71 (95%CI 0-70-0-71) for stage I1l; and
0-42 (95%CI 0-41-0-44) for stage V. With exception of stage | patients, survival of black
women was lower than survival of brown and white women, and the difference was higher

the more advanced the disease at diagnosis (figure 3).

Disease-specific survival probabilities for the three race/skin color groups was lower for
patients from the youngest and oldest age groups. As shown in figure 3, the survival
probability difference between the white skin color group and the black skin color group
increases from stage | to stage IV. Treatment wise, patients submitted to conservative
surgery presented higher survival probability when compared to patients submitted to
mastectomy or not submitted to surgery; and patients submitted to hormonal therapy
presented higher survival than those not submitted to it, irrespective of race/skin color for
the whole cohort (table 2).
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Figure 2. Kaplan-Meier curves of breast cancer 5-year survival from treatment start to

death by any cause (A) or censorship, and from treatment start to disease-related death

(B) or censorship of patients treated by SUS according to race/skin color, Brazil, 2008-

15
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Figure 3. Kaplan-Meier curves of breast cancer 5-year survival from start of treatment to
cancer-related death or censorship of stage | (A), stage Il (B), stage 1l (C), and stage IV
(D) patients treated by SUS according to race/skin color, Brazil, 2008-15



79

In all five geographical regions of the county, the five-year cancer specific survival
probability of black skin color women was the lowest. In the North and Midwest regions
the highest survival probability was observed for the brown skin color group, which
represents 77% and 50% of the study population in these regions, respectively. In the
South region there was no difference in five-year survival probability of black and brown
skin color groups (figure S1 and figure S2). For white and brown skin women there was
a tendency of increased survival with increase of HDI. Black women living in
intermediate and remote municipalities presented the worst survival, however this
estimate is fragile since only 5 (0-1%) black skin patients resided in such municipalities
(table 2).

In all five geographical regions of the county, the five-year cancer specific survival
probability of black skin color women was the lowest. In the North and Midwest regions
the highest survival probability was observed for the brown skin color group, which
represents 77% and 50% of the study population in these regions, respectively. In the
South region there was no difference in five-year survival probability of black and brown
skin color groups (figure S1 and figure S2). For white and brown skin women there was
a tendency of increased survival with increase of HDI. Black women living in
intermediate and remote municipalities presented the worst survival, however this
estimate is fragile since only 5 (0-1%) black skin patients resided in such municipalities
(table 2).
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Table 2. Five-year disease-specific survival probabilities of breast cancer patients treated

by Sistema Unico de Salde, by race/skin color, Brazil, 2008-15

White (n= 37,318) Brown (n=18,779) Black (n=3,714)
Log- Log- Log-
SP 95%ClI rank SP 95%ClI rank SP 95%ClI rank
p-value p-value p-value
Race/skin color 0-79- 0-77- 0-68-
0-79 0-80 0-77 0.78 0-70 071
Age at treatment start <0-001 <0-001 <0-001
19-39 0-73- 0-70- 0-58-
0-74 0.75 0-72 0.74 0-63 0-67
40-49 0-81- 0-78- 0-70-
0-82 0.83 0-79 0-80 0-73 0.76
50-59 0-79- 0-76- 0-67-
0-80 0-81 0-78 0.79 0-69 0.72
60-69 0-79- 0-78- 0-68-
0-80 0-81 0-79 0.81 0-71 0.74
70-79 0-77- 0-75- 0-65-
0-78 0.79 0-77 0.79 0-70 0.74
80+ 0-65- 0-71- 0-45-
0-67 0.70 0-75 0.79 0-56 0-69
Stage at diagnosis <0-001 <0-001 <0-001
| 0-95- 0-95- 0-90-
0-95 0.96 0-96 0.96 0-93 0.96
1l 0-88- 0-89- 0-83-
089 | .89 089 | .90 085 | 0.7
11 0-71- 0-69- 0-61-
0-72 0.73 0-70 0.71 0-63 0-65
v 0-41- 0-43- 0-29-
0-42 0.44 0-46 0.48 0-34 0-39
Comorbidities in the
1st year (Elixhauser <0-001 <0-001 0-002
score)
0 0-79- 0-77- 0-68-
0-79 0-80 0-78 0.78 0-70 0.72
1+ 0-71- 0-67- 0-51-
0-74 0.76 0-71 0.75 0-59 0-68
Chemotherapy <0-001 <0-001 <0-001
Yes 0-76- 0-74- 0-66-
076 1 o077 075 | 075 067 1 o.69
No 0-89- 0-88- 0-77-
0-89 0-90 0-89 0-90 0-80 0.83

(Table 2 continues on next page)
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Table 2. Five-year disease-specific survival probabilities of breast cancer patients treated

by Sistema Unico de Sadde, by race/skin color, Brazil, 2008-15

White (n= 37,318) Brown (n=18,779) Black (n=3,714)
=
SP 95%ClI rank SP 95%ClI rank SP 95%ClI )
p-value p-value P
value
Radiotherapy <0-001 <0-001 <0-001
Yes 0-82- 0-80- 0-71-
0-82 0-83 0-80 0-81 0-73 0.74
No 0-70- 0-69- 0-60-
07 1 072 070 1 o 063 1 0.6
Surgery <0-001 <0-001 <0-001
Conservative 0-87- 0-85- 0-79-
088 1 9.90 086 1 0.7 082 1 o5
Mastectomy 0-74- 0-73- 0-64-
0-75 1 076 0-74 1 075 0-67 1 9.70
No 0-78- 0-76- 0-66-
0-78 1 079 077 1 078 0-68 1 970
Hormone therapy <0-001 <0-001 <0-001
Yes 0-86- 0-85- 0-79-
0-86 | g.87 0-85 1 o.86 0-80 1 g8
No 0-65- 0-66- 0-53-
0-66 1 g.67 0-67 1 0.68 056 | o058
gz_eglon of residence at <0001 0.002 0.003
iagnosis
North 0-60- 0-76- 0-41-
0-64 0-70 0-79 0-81 0-52 0-66
Northwest 0-75- 0-77- 0-64-
0-76 | .78 0-78 1 0.79 0-67 | o7
Midwest 0-69- 0-74- 0-63-
0-71 0-74 0-76 0-78 0-70 0-77
Southwest 0-79- 0-77- 0-69-
0-80 0-81 0-78 0-79 0-71 0.73
South 0-79- 0-66- 0-64-
0-80 1 g1 0-70 1 0.7 0-68 1 .73
Started treatment in
different State of 0-9 0-6 0-6
residence
Yes 0.-77- 0-73- 0-57-
0-80 0-83 0.77 0-80 0-68 0-80
No 0-79- 0-77- 0-68-
079 1 0.80 077 | 078 070 | 071

(Table 2 continues on next page)
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Table 2. Five-year disease-specific survival probabilities of breast cancer patients treated

by Sistema Unico de Salde, by race/skin color, Brazil, 2008-15

White (n=37,318) Brown (n=18,779) Black (n=3,714)
Log- Log- Ir_;rgl;
SP 95%ClI rank SP 95%ClI rank SP 95%ClI )
p-value p-value P
value
Human development
index of the <0-001 0-006 03
municipality of
residencet
<0-600 0-66- 0-75- 0-57-
0-70 0-73 0-77 0-79 0-65 0-73
0-600-0-699 0-76- 0-75- 0-64-
077 1 078 0-76 1 0.78 0-68 1 g7
0-700-0-799 0-79- 0-76- 0-68-
080 1 .80 077 | o078 070 | 072
>0-799 0-78- 0-78- 0-67-
0-79 0.79 0-80 0-82 0-70 0.74
Typology of the
municipality of 0-07 0-1 <0-001
residencet
Urban 0-79- 0-77- 0-68-
0-79 0.79 0-77 0.78 0-70 0.72
Intermediate and
- 0-78- 0-76- 0-60-
adjacent to an urban | 0-80 0.82 0-79 0.82 0-67 0.75
area
Intermediate and 0-64- 0-61- 0-03-
remote 078 1 0.05 071 1 .84 020 1 900
Rural adjacent to an 0-79- 0-75- 0-62-
urban area 0-80 0-81 077 0-79 0-67 0-73
Rural and remote 0-60- 0-63- 0-47-
069 | o.80 07 1 079 067 1 0.05

CI= confidence interval- SP= survival probability: Q= quintile-*Combined treatments may have been performed in any order- T We
joined patients from the very low (0-000-0-499) and low human (0-500-0-599) development indexes in the level <0-600

In the adjusted model for the whole cohort, black women presented 36% higher risk of

cancer-related death than white women. Women living in the North and Midwest

geographical regions, in municipalities with the two lowest HDI levels, and in

municipalities adjacent to urban areas presented a higher risk of death when compared to

the corresponding reference levels. As for the proximal variables, patients of the younger

(18-39 years old) and the oldest age groups (70-79 and 80+ years old) presented a higher

risk of death when compared to the reference age group of 50-59 years old. Patients

diagnosed in advanced stages and patients with Elixhauser comorbidities presented a
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higher risk of cancer-related death (figure 4 and table S1). The examination of the

Schoenfeld residuals revealed that the proportional hazard assumption was not violated.

Race SkinColor

GeographicRegion

MunicipalityHDI

MunicipalityTipology

AgeGroup

Stage

ElixhauserComorbidity

Hazard ratio

White
(N=37318) reference
Bladk 1.38
(N=3714) (1.28- 1.45)
Brown 0.99
(N=18779) {0.95- 1.03)
3@;_}3?23 reference
North 1.11
(N=2009) (1.00- 1.22)
Northeast 0.98
(N=12363) {0.93- 1.03)
South 1.03
(N=12294) (0.98- 1.08)
Central West 1.
(N=3395) (1.20- 1.39)
0.700-0.799
(N=36532) reference
<0.600 1.30
(N=2337) (1.17- 1.45)
>0.799 1.00
(N=11944) (0.95- 1.049)
0.600-0.699 1.14
(N=8842) (1.08- 1.21)
}-zggg 407) reference
Intermediste Adjacent 0.84
(N=2964) {0.77 - 0.92)
Intermediate Remote  0.98
(N=94) {0.67- 1.49)
Rural Adjacent 0.88
(N=595 1; (0.82- 0.99)
Rural Remote 1.09
(N=239) {0.86- 1.39)
59
(N=16666) reference
19-29 1.18
(N=6810) (1.09- 1.22)
40-49 0.87
(N=15900) (0.83- 0.91)
€0-89 0.
(N=12259) (0.94- 1.09)
70-72 1.07
(N=6325) (1.00- 1.14)
80+ 1.39
(N=1851) (1.27- 1.53)
|
(N=8758) reference
[} 2.42
(N=20249) ({2.18- 2.69)
1 7.10
(N=25145) (6.43- 7.85)
v 18.43
(N=5659) {16.62- 20.449)
No
(N=57890) reference
Yes 125
(N=13921) (1.14- 1.37)

# Events: 12833; Global p-value (Log-Rank): 0
AIC: 270312.8; Concordance Index: 0.72

o

<0.001 =
0.59

0.041 *
0.408

0.288
<0.001 *=

<0.001 =+
0.899
<0.001 *=

<0.001 ***
0.917
<0.001 =
0.469

<0.001 **
<0.001 ==
0.599
0.039 *
<0.001 **

<0.001 ***

<0.001 ***

<0.001 *=

<0.001 ***

Figure 4. Forest plot of the hazard ratios with 95% confidence intervals by variables

included in the final adjusted model.

6.1.5 Discussion

In this study we showed that among women who initiated treatment for breast cancer by

the Sistema Unico de Saude between 2008 and 2010, black women presented a lower

five-year cancer-specific survival probability than white women. There was no difference

between brown and white skin color groups in survival probability. Race/skin color

remained a significant survival predictor in the final regression model, along with stage
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at diagnosis, Elixhauser comorbidity, age group, geographic region of residence and the

HDI and urban/rural typology of the municipality of residence.

Women from the North and the Midwest regions presented higher risk of death from
cancer when compared to the Southeast region. When we analyzed the five-year survival
probability per race/skin color we observed that although black skin color group
consistently presented the lowest probability of death than the other groups across
geographical regions, the best results were not always observed for the white skin color
group — for instance, in the North and in the Midwest regions the brown skin color group
presented the best result. Also, the magnitude of the differences between groups varied
among regions. In 2008 the Brazilian Institute of Geography and Statistics conducted the
Pesquisa das Caracteristicas Etnico-raciais da Populacdo (PCERP) in one state of each
geographic region of the country and the Federal District. When respondents were asked
to inform their race/skin color, up to 80 different terms arose. This contrasts with the five
possible options available for inhabitants to assign themselves in official documents.
Another interesting finding of the survey is that 63-7% of the study sample responded
“yes” to the question: “In your opinion, in Brazil, are people's lives influenced by their
skin color or race?”. Amazonas, one state of the North region presented the lower
percentage of positive answers (54-8%), and the Federal District, part of the Midwest
region, the highest (77%). In Amazonas and the Federal District more men than women

recognized the influence of skin color, the opposite was found in the other states.?

In our study we chose to respect the race/skin color women self-reported. If we had joined
brown and black women, as some authors have done,?” we would probably not see
differences in survival, given the relatively small number of self-reported black women
in the cohort. This decision interfered in our ability to perform direct comparisons with
other countries. Nevertheless, it is important to note that race is a construct with different
and ever changing meaning in each country/region, and that while in the USA race is
strongly related to ancestry, in Brazil this appears to be less important than physical

aspects and self-perception of social position.?

A study with data of SEER Program ranging from 2004-2014, revealed that black women
were less likely to be diagnosed with stage | cancer than non-Hispanic white women in

all age groups, and that the risk of death was higher for black women. The authors suggest



85

that biological features account for much of the difference.?® In our study, hormone
therapy was less used by black and brown women which may indicate a lower frequency
of hormone receptor positive tumors in these groups of patients. However, although black
women present more aggressive and difficult to treat disease than white women in the
United States,®® in Brazil where population is highly mixed, this is yet to be shown.
Anyway, even if biological factors are involved in the observed difference in survival, we

believe that they would contribute only a small part in the result.

In this sense we emphasize the use of race/skin color in this study as a “risk marker”, and
important for policy-making, rather than a “risk factor”, where a causal relationship may
be suggested.?331:32 The reasons why survival is lower for black women are multifactorial,
and in addition to the relationship with socioeconomic position, it has to do with racial
discrimination that interferes with the women's perception of herself, and with the

perception and treatment of health professionals and the health system as a whole.?®

In our study, the survival difference between white and black women increased from stage
I to 1V, suggesting that early detection could be one way to decrease inequity in survival
results. This result is aligned with previous research.® In Brazil, guidelines for early
detection of breast cancer recommend, in addition to actions for early diagnosis,
mammographic screening. These recommendations are based on results achieved in
developed countries,® and national data indicate that this strategy has not been effective.®
Inequities in access to breast cancer screening were acknowledged,® and in 2017 the
federal law that warrants mammography screening was altered to establish active search
of women facing social, geographical or cultural access barriers, however it is pending

regulation.®

Differences in treatment experiences are also thought to explain the racial differences in
survival. In 2012, the Brazilian parliament issued “The 60 days law”, establishing this as
the maximum interval from diagnosis to treatment initiation in SUS. A cohort study with
women diagnosed with breast cancer between 2011 and 2013 revealed that a delay of 60
days or more between diagnosis and start of treatment negatively affected 3-year survival,
but not 5-year survival.*® Data from the Registros Hospitalares de Cancer (RHC) of 2000
to 2011, revealed that among other factors, being non-white increased the chance of an

interval of 60 days or more between diagnosis and treatment initiation.®” This was also
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reported in a Southeast state capital, where women in greater vulnerability, non-white
with less years of schooling, were more likely to suffer delay between diagnosis and the
start of treatment.® Because of unavailability of data, we were unable to explore in depth
treatment-related factors that could have contributed to the racial difference in survival,
such as use of inappropriate chemotherapy and radiotherapy regimens, appropriateness
of surgical procedure, and treatment delays. Also, we were unable to explore

socioeconomic status and schooling,

Our study has some limitations. We understand that relative survival analysis eliminates
the influence of other causes of death from the results, however because of the
unavailability of race/skin color life tables we were unable to perform such analysis. Thus,
we opted to use cancer specific survival instead of all-cause survival. Another limitation
is the fact that as BaseOnco derived from two SUS administrative databases that collect
treatment production, our survival analysis considered treatment initiation date, not
diagnosis date, as commonly done in population-based registry studies. As there are
probably treatment access differences between skin color groups, we believe the
difference in survival we found would be greater if we were analyzing data from a
registry. Also, because of the nature of these databases, we lack detailed information on
patient characteristics that could have helped explain survival differences among
races/skin colors, such as income, educational level, and tumor subtype. This study
included women who started treatment between 2008 and 2010, however, we have no
reason to believe that the scenario presented has changed. In fact, recent studies show
racial inequities in health care access and mortality from COVID-19.3%4

Cancer is an increasing burden to low- and middle-income countries, where health
problems compete for a limited budget, in an environment where health as a whole is not
always a priority in public spending. The economic recession derived from the COVID-
19 pandemic will force great budgetary constraints and challenge health managers to
reorganize health policies focusing on maximum efficiency. This study has shown lower
survival for black women, information that should be used in the reformulation of health
policies. Also, we have shown that the breast cancer survival difference between black
and white women is higher for individuals diagnosed in advanced stages, suggesting early

detection as a way to decrease this health inequality.
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6.1.6 Data sharing agreements

Deidentified data can be made available in accordance with the Universidade Federal de

Minas Gerais data-sharing policies upon reasonable request to the database holders (MLC
and AAG)).
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7 CONSIDERACOES FINAIS

A incidéncia do cancer de mama tem aumentado no Brasil e em paises em desenvolvimento
da Ameérica Latina e Caribe (BRAY et al., 2018). Apesar de fatores de risco para a doenga
serem conhecidos, nenhuma medida de saude foi capaz de demonstrar reducdo do risco
absoluto do desenvolvimento do cancer de mama. Por isso, existe consenso de que a deteccao
precoce é a principal forma de se combater a doenca, que quando diagnosticada em fase inicial
e tratada de forma oportuna tem bom progndstico (ANDERSON et al., 2008). No pais, 0
controle do cancer de mama é reconhecido como prioridade em saude publica desde o0s
primérdios da implementacdo do Sistema Unico de Satde (PORTO; TEIXEIRA; FERREIRA
DA SILVA, 2013). Com o intuito de auxiliar na avaliacdo e reorientacdo das politicas e
diretrizes de cancer de mama, esta tese avaliou a propor¢do de diagndstico em estadio
avancado da doenca no Brasil e demais paises da América Latina e Caribe e a sobrevida de

mulheres tratadas pelo SUS tendo como prisma a iniquidade racial.

A revisdo sistematica com metanalise mostrou que a proporcao de diagndsticos em estadio
avancado da doenca € alta na América Latina e Caribe, de aproximadamente 40%. Entretanto,
esse resultado apresentou alta heterogeneidade, que nao foi explicada pelas variaveis incluidas
na metarregressdo. Um dos fatores que podem ter contribuido para a heterogeneidade é que,
com excecdo do Brasil e outros poucos, 0s paises foram representados por varios estudos com

populacdo relativamente reduzida e provavelmente heterogénea entre si.

Os paises da América Latina e Caribe compartilham vérias caracteristicas socioculturais e
econdmicas, especialmente na historia recente, tendo varios paises passado por governos
autoritarios (MACHADO; LIMA, 2017). Entretanto, os sistemas de saude desenvolveram-se
de forma independente e possuem estruturas e coberturas diferenciadas, com semelhancas,
como a prevaléncia de modelos segmentados (VIANA; FONSECA; DA SILVA, 2017). Além
disso, observa-se variacao na distribuicdo de renda, geralmente injusta, e na composicéo racial
da populagio (COMISION ECONOMICA PARA AMERICA LATINAY EL CARIBE - CEPAL,
2019). Essas caracteristicas provavelmente também contribuiram para a heterogeneidade da

estimativa.
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No Brasil, a proporc¢édo de mulheres diagnosticadas com cancer de mama avancado apresentou
tendéncia a queda, mas ainda é alta, de mais de 40% no estudo mais recente incluido na revisao
sistematica que avaliou dados dos Registros Hospitalares de Céancer de 2000-2011
(MEDEIROS et al., 2015). Pesquisa com dados de 2004 a 2014 mais recentes da mesma base
de dados mostrou estabilidade dessa proporcdo e informou que mulheres negras (pardas e
pretas) tém mais probabilidade de serem diagnosticadas com doenca avancada do que
mulheres brancas (DOS-SANTOS-SILVA et al., 2019).

A presenca de desigualdades em salde injustas, ou seja, de iniquidades em saude, sinaliza

~ %

uma sociedade de alicerces fracos, na qual um individuo ¢ “mais cidadao” que o outro. No
ranking de indicadores sociais e de salde, as mulheres negras frequentemente estdao em ultimo
lugar, sendo os individuos “menos cidadaos” de todos, pois aliam a iniquidade de género a
iniquidade racial. Ao avaliar o cancer de mama feminina, é possivel isolar a vertente racial
dessa situacdo. O estudo de coorte ndo concorrente que compde essa tese junta-se a escassa

literatura sobre a satde da mulher negra no pais (OLIVEIRA; KUBIAK, 2019).

Ao avaliar as mulheres que iniciaram o tratamento para cancer de mama no SUS entre 2008 e
2010 da BaseOnco, foi possivel observar que maior proporcao de pretas foi diagnosticada em
estadio avangado da doenca comparadas a pardas e brancas. Em relagdo a renda, foi possivel
constatar que aproximadamente metade das mulheres autodeclaradas pretas e pardas vivia em
setores censitarios com as mais baixas rendas médias per capita, enquanto que para mulheres
brancas esse percentual foi de aproximadamente 35%. Esse dado refere-se ao subgrupo de
pacientes do Sudeste, regido na qual residia a maioria das pacientes do estudo e que
apresentava o segundo maior preenchimento desse dado na BaseOnco.

O principal achado do estudo € que a sobrevida especifica em cinco anos, avaliada desde o
inicio do tratamento até a morte por cancer ou censura, foi diferente entre pretas e brancas e
que a diferenca entre esses grupos foi maior quanto mais avancada a doenca. Esses fatos
sugerem que a adogdo de politicas de detecgdo precoce especificas para as mulheres pretas
pode ser uma maneira de diminuir a iniquidade racial detectada. No pais, as diretrizes de
deteccdo precoce do cancer de mama recomendam, além de ac¢Ges para o diagndstico precoce,

o0 rastreamento mamografico. Essas recomendacdes apoiam-se em resultados alcangados em
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paises desenvolvidos (MIGOWSKI et al., 2018), sendo que dados nacionais indicam que essa
estratégia ndo tem sido efetiva no Brasil (DOS-SANTOS-SILVA et al., 2019).

O céncer de mama afeta a vida de milhares de mulheres no Brasil e no mundo. E um problema
de saude publica que deve ser enfrentado com seriedade pelos governos. Os resultados desta
investigacdo apoiam a revisdo da estratégia de enfrentamento no pais, na medida em que
evidenciam a alta propor¢do de diagnosticos em estadio avancado da doenca e que
demonstram que se esse problema for mais bem enderecado, a iniquidade racial em relacéo a

sobrevida pode ser mitigada.
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S1 File: Systematic Review Protocol

Review title: Stage at presentation and stage-specific survival of female breast cancer in

Latin America and the Caribbean: a systematic review of the literature
Review question:

What is the proportion of patients diagnosed with advanced stage breast cancer in Latin

America and the Caribbean?

What is the survival probability by stage of female breast cancer in Latin America and

the Caribbean?
Searches:

We will search the following electronic bibliographic databases: MEDLINE, EMBASE
and LILACS (Latin American and Caribbean Health Sciences Literature). The search
strategy will include the terms: "breast cancer" (and synonyms), and the names of Latin
American and Caribbean countries (as defined by the United Nations), along with

adjectives describing nationality (e.g., Argentina OR Argentinean).
Additional searches will be conducted on:

- the reference lists of included studies

- systematic reviews retrieved during the searches

- PAHO Virtual Health Library regional databases (Argentina, Belize, Bolivia, Brazil,
Chile, Colombia, Costa Rica, Cuba, Ecuador, Guatemala, Guyana, Honduras, Mexico,
Nicaragua, Panama, Paraguai, Peru, Puerto Rico, Dominican Republic, Trinidad and

Tobago, Uruguay)
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- Scientific Electronic Library Online (SciELO) regional databases (Argentina, Bolivia,

Brazil, Chile, Colombia, Costa Rica, Cuba, Mexico, Peru, Uruguay and Venezuela)

- MedCarib (via PAHO Virtual Health Library)

Grey literature (abstracts, thesis and reports) retrieved by the additional searches will be
considered for inclusion for countries for which we do not include any peer-reviewed

articles.

The searches will be re-run prior to the final analysis and additional studies retrieved for

inclusion.

Participants/population:

We will include studies evaluating women:

- With confirmed diagnosis of invasive breast cancer; AND

- Living in Latin American and the Caribbean.

We will not evaluate:

- Patients diagnosed with Phyllodes tumor of the breast;

- Patients born in Latin Americans and Caribbean living outside Latin America and the

Caribbean;

- Pregnant and lactating women;

- Male patients*

*Considering that the incidence of male breast cancer is very low, studies that involve

both sexes will not be excluded, even if results are not presented separately.
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Types of study to be included:

Inclusion criteria:

- Observational studies (case series, cohort studies, cross-sectional studies, nested case-
controlled studies, hospital based registries and population-based registries) reporting

stage at diagnosis and/or stage-specific survival probability;

- Clinical trials reporting stage-specific survival of breast cancer;

- Studies published in any language (no language restrictions will be imposed).

Exclusion criteria:

- Studies not conducted in humans;

- Studies not conducted with Latin America and/or the Caribbean populations;

- Studies reporting only Hazard Ratios/Odds Ratios;

- Studies reporting aggregated stages including in situ stage (e.g., 0-11a)

- Studies with a smaller population from the same location/registry of an included study

(to avoid inclusion of repeated patients);

- Studies assessing patients with a specific disease stage (for stage at presentation);

- Multi-country studies that do not present results per country.

Main outcomes:

1) Proportion of patients diagnosed with advanced-stage breast cancer (stages I11-1V).

2) Five-year stage-specific survival of patients diagnosed with invasive breast cancer.

Timing and effect measures
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1) We will calculate the proportion of patients diagnosed with advanced stage breast
cancer by subtracting the number of stage I11-1V patients from the total number of staged
patients. This value will be divided by the total number of staged patients and multiplied

by 100 to obtain the percentage.

2) Five-year survival of patients with invasive breast cancer with TO defined as the date

of diagnosis and failure defined as death from all causes.

Additional outcome(s):

1) Proportion of patients diagnosed with late stage breast cancer (as considered by

authors).

2) Stage-specific survival of patients diagnosed with invasive breast cancer in other time

points.

Timing and effect measures

1) We will calculate the proportion of patients diagnosed with late stage advanced breast
cancer, as considered by authors, by subtracting the number of late stage patients from
the total number of staged patients. This value will be divided by the total number of

staged patients and multiplied by 100 to obtain the percentage.

2) Survival probability of each stage or aggregated stage (e.g., I-11) at any time from TO
which may any given date (date of diagnosis, date of treatment start, date of
hospitalization etc.). Failure may be death from all causes or cancer related death. Age-

standardized relative survival at any time from TO will also be collected.

Data extraction (selection and coding):
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The titles and/or abstracts of articles retrieved will be screened to identify studies which
potentially meet the inclusion criteria. The full texts of these articles will then be retrieved
and comprehensively assessed for eligibility. All articles from the same study will be
screened, even if they have not been retrieved by the search strategy, or were not
considered to be potentially eligible after title/abstract screening. A final list of articles
for inclusion will be determined after this process, and from these, data collection will be

performed using a standardized, pre-piloted form.

Extracted information will include: study setting; study population; details of the
intervention/exposure and control conditions (for clinical trials and comparative
effectiveness studies); recruitment and study completion rates (for clinical trials); study
methodology; stage at presentation; histopathologic results; survival probability (global
and/or stage-specific); and information for assessment of the risk of bias and quality.

Missing data will be requested from study authors.

Eligibility assessment and data collection will be performed in duplicate and
independently by the review authors, with discrepancies being identified and resolved

through discussion (with a third author, if necessary).

Risk of bias (quality) assessment:

Included studies will be evaluated according to the outcome of interest (stage at
presentation or survival). Studies included for both outcomes will be evaluated for each
outcome separately. Two reviewers will independently conduct the assessment using a
standardized form that will capture three domains: minimizing selection bias; minimizing

information bias; and assessment of other important variables.

The assessment of the study quality was inspired by the quality assessment tool designed

by Eng et al. [1] and adapted by Jedy-Agba et al. 2016 [2]. For studies evaluating stage
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at presentation the assessment is exactly the same from Jedy-Agba et al. [2] with

exception of the addition of item 3.5.

The items for the quality assessment of studies evaluating survival were defined taking
into account the sources of bias in longitudinal studies exemplified by Chubak et al. [3]
and The Newcastle-Ottawa Scale (NOS) for assessing the quality of nonrandomized

studies in meta-analyses [4].

The overall quality of each study will be expressed as the sum of its item-specific scores.
The higher the score attained by a study, the higher the methodological quality, that is,

the lower the risk that its findings may have been affected by bias.

Strategy for data synthesis:

We will analyze data with meta-analysis depicting (i) the proportion of patients diagnosed
in advanced stages (as reported by authors) in each study and (ii) the five-year survival
probability from diagnosis. Potential sources of heterogeneity will be evaluated with
meta-regression. We will use de random-effect model. We will consider heterogeneity
present when the P value of the Cochran’s Q test is < .1 and I? statistic is >50%. Potential

publication bias was estimated with the Egger’s test.

The meta-analysis of the proportion of patients diagnosed in advanced stages will be
conducted using the R package Meta (metaprop function) [5,6]. To be included studies
must directly report the proportion of patients diagnosed in advanced stages or give ways

for this to be calculated.

The meta-analysis of survival will be conducted using the R package metafor (rma.mv

function) [7]. To be included studies must provide the standard error or the number of
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patients at risk and the number of events at five years. Each stage will be analyzed as a

subgroup.

Analysis of subgroups or subsets:

The region of residence (Central America, Caribbean, and South America) will be

considered for stage at presentation and survival assessments.
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regisiration number.
INTRODUCTION
Fationale 3 | Describe the rationale for the review in the context of what is already known. E]
Ohbjectives 4 | Provide an exphicit statement of questions being addressed with reference to participants, interventions, compansons, cutcomes, and study design 51 Appendix
(PICOS).
METHODS
Protocol and registration 5 | Indicate if a review protocel exists, if and where it can be accessed (e.g., Web address), and, if available, provide registration information including | 4
registration number.
Eligibility criteria 6 | Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, langnage, publication status) used 5
as crtena for eligibility, giving raticnale.
Information sources 7 | Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional studies) in the search and 5
date last searched.
Search & | Present full electronic search strategy for at least one database, inchiding any limits used, such that it could be repeated. 52 Appendix
Study selection 9 | State the process for selecting studies (1.e., screening, eligibility, included in systematic review, and, if applicable, mcluded in the meta-analysis). 5
Data collection process 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for obtaining and confirming 6

data from mvestigators.
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Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications made. 6
Rask of bias in individual studies 12 | Describe methods used for assessing nsk of bias of individual studies (meluding specification of whether this was done at the study or cutcome 6
lewvel). and how this information is to be used in any data synthesis. 97 Table
53 Table
Summary measures 13 | State the principal summary measures (e.g., nsk ratio, difference in means). 7
Synthesis of results 14 | Describe the methods of handling data and combining results of studies, if done, inchiding measures of consistency (e.g., I¥) for each meta-analysis. 7
Risk of bias across studies 15 | Specify any assessment of risk of bias that may affect the cumulative evidence (e.g.. publication bias, selective reporting within studies). 7
Additional analyses 16 | Describe methods of additional analyses (e.g.. sensitivity or subgroup analyses, meta-regression), if done, indicating which were pre-specified. 7
RESULTS
Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally with a flow 8
diagram.
Study characteristics 18 | For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide the citations. Table 1
54 Table
S6 Table
Risk of bias within studies 19 | Present data on nisk of bias of each study and, if available, any cutcome level assessment (see item 12). 52 Table
83 Table
Results of individual studies 20 | For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each intervention group (b) effect estimates 55 Table
and confidence intervals, ideally with a forest plot. 97 Table
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@ PRISMA 2009 Checklist

Section/topic Checklist item Reported on
page #
Synthesis of results 21 | Present results of each meta-analysis done, mcluding confidence mtervals and measures of consistency. 10
Rizk of bias across studies 22 | Present results of any assessment of risk of bias across studies (see Item 15). 52 Table
53 Table
Addifional analysis 23 | Guve results of additional analyses, if done (e g, sensifivity or subgroup analyses, meta-regression [see ltem 16]). 11
DISCUSSION
Summary of evidence 24 | Summarnze the main findings including the strength of evidence for each mam outcome; consider their relevance to key groups (e.g., healthcare 16
providers, users, and pelicy makers).
Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias). and at review-level (e.g., incomplete retrieval of identified research, reporting 19
bias).
Conclusions 26 | Provide a general interpretation of the results in the context of other evidence, and implications for future research. 20
FUNDING

Funding 27 | Describe sources of fimding for the systematic review and other support (e.g.. supply of data); rele of funders for the systematic review. 1
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S2 File: Search strategy
LILACS:

or "CANCER DE MAMA/EP" ) or "CANCER DA MAMA" or "CANCER DA
MAMA/DI" or "CANCER DA MAMA/EP" ) or "CANCER DE SEIO" or "CANCER
DE SEIO/DI" or "CANCER DE SEIO/EP" or "CANCER DE SENO" or "CANCER DE
SENO/DI" or "CANCER DE SENO/EP" ) or "CANCER MAMARIO" or "CANCER
MAMARIO/DI" or "CANCER MAMARIO/EP" ) or "NEOPLASIAS MAMARIAS" ) or
"TUMORES DA MAMA" or "TUMORES DA MAMA/DI" or "TUMORES DA
MAMA/EP" ) or "TUMORES DE MAMA" or "TUMORES DE MAMA/DI" or
"TUMORES DE MAMAJ/EP" ) or "TUMOR DE SEIO" or "TUMOR DE SEIO/DI" or
"TUMOR DE SEIO/EP" or "TUMOR DE SENO" or "TUMOR DE SENO/DI" or
"TUMOR DE SENO/EP" ) or "TUMORES DE SEIO" or "TUMORES DE SEIO/DI" or
"TUMORES DE SEIO/EP" or "TUMORES DE SENO" or "TUMORES DE SENO/DI"
or "TUMORES DE SENO/EP" ) or "TUMORES MAMARIOS" or "TUMORES
MAMARIOS/DI" ) or "CANCER OF BREAST" or "CANCER OF BREAST/DI" or
"CANCER OF BREAST/EP" ) or "BREAST CANCER" or "BREAST CANCER/DI" or
"BREAST CANCER/EP" ) or "BREAST TUMORS" or "BREAST TUMORS/DI" or
"BREAST TUMORS/EP" or "BREAST-CANCER" [Palavras] and ( ( ( (( ((((((((((

cceeccccccccccccccccccccccccccccccccccccccccccccccccccccc
cceecccccccccccccccccccccccccccccccccccccccccccccccccccec
cccccccccccccccccccccccccccccccccccccccccccccccccccccccccd
CCCCCCCCCCCCC(("ANGUILLA™ ) or "ANTIGUA AND BARBUDA™ ) or "ANTIGUA
AND BARBUDAJEP" ) or "ANTIGUA E BARBUDA" ) or "ANTIGUA E
BARBUDA/EP" ) or "TANTIGUA Y BARBUDA" ) or "ANTIGUA Y BARBUDA/EP")
or "BARBUDA" ) or "BARBUDA/EP" ) or "BAHAMAS" ) or "BAHAMAS/EP" ) or
"British Virgin Islands™ ) or "Islas Virgenes Britanicas" ) or "llhas Virgens Britanicas" )
or "cayman islands" ) or "ilhas cayman" ) or "Islas Caiman" ) or "CUBA" ) or
"NETHERLANDS ANTILLES" ) or "ANTILLAS HOLANDESAS" ) or "ANTILHAS
HOLANDESAS" ) or "BONAIRE" ) or "CURACAQO" ) or "ST. EUSTATIUS" ) or
"SANTO EUSTAQUIO" ) or "FEDERACAO AUTONOMA DOS PAISES BAIXOS")
or "ANTILLAS NEDERLANDESAS" ) or "CURASAQO" ) or "CURAZAQ" ) or "SAN
EUSTAQUIO") or "DOMINICA™) or "DOMINICAN REPUBLIC" ) or "REPUBLICA
DOMINICANA") or "GRENADA™" ) or "HAITI") or "HAITI/EP" ) or "JAMAICA" ) or
"JAMAICA/EP" ) or "MARTINIQUE" ) or "MARTINIQUE/EP" ) or "MARTINICA")
or "MARTINICA/EP" ) or "WEST INDIES" ) or "WEST INDIES REGION") or "WEST
INDIES REGION/EP" ) or "WEST INDIES/EP" ) or "INDIAS OCCIDENTALES") or
"INDIAS OCCIDENTALES/EP" ) or "INDIAS OCIDENTAIS" ) or "INDIAS
OCIDENTAIS/EP" ) or "ISLAS DEL CARIBE" ) or "ISLAS DEL CARIBE/EP" ) or
"MONTSERRAT" ) or "MONTSERRAT/EP" ) or "ILHAS DO CARIBE") or "ILHAS
DO CARIBE/EP" ) or "PUERTO RICO" ) or "PUERTO RICO/EP" ) or "PUERTO
RICO" ) or "PUERTO RICO/EP" ) or "PORTO RICO" ) or "PORTO RICO/EP" ) or
"saint barthelemy™ ) or "San Bartolomé" ) or "S&o Bartolomeu™ ) or "SAINT KITTS AND
NEVIS") or "SAINT KITTS AND NEVIS/EP") or "SAN KITTS Y NEVIS") or "SAN
KITTS Y NEVIS/EP" ) or "SAO CRISTOVAO E NEVIS" ) or "SAO CRISTOVAO E
NEVIS/EP™" ) or "SAINT LUCIA™) or "SAINT LUCIA/EP" ) or "SANTA LUCIA") or
"SANTA LUCIA/EP™) or "saint martin™ ) or "San Martin" ) or "SAINT VINCENT AND
THE GRENADINES" ) or "SAINT VINCENT AND THE GRENADINES/EP" ) or
"SAN VICENTE Y LAS GRENADINAS" ) or "SAN VICENTE Y LAS

—

N NN
NN N
NN
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GRENADINAS/EP" ) or "SAO VICENTE E GRANADINAS" ) or "SAO VICENTE E
GRANADINAS/EP" ) or "GRENADINES" ) or "GRENADINES/EP" ) or
"GRENADINAS" ) or "GRENADINAS/EP" ) or "GRANADINAS" ) or
"GRANADINAS/EP" ) or "Sint maarten” ) or "sao martinho" ) or "TRINIDAD AND
TOBAGO" ) or "TRINIDAD AND TOBAGO/EP" ) or "TRINIDAD E TOBAGOQO") or
"TRINIDAD E TOBAGO/EP" ) or "TRINIDAD Y TOBAGQ" ) or "TRINIDAD Y
TOBAGO/EP" ) or "TRINIDADE" ) or "turks and caicos islands™ ) or "Islas Turcas y
Caicos" ) or "llhas Turks e Caicos" ) or "UNITED STATES VIRGIN ISLANDS" ) or
"UNITED STATES VIRGIN ISLANDS/EP" ) or "VIRGIN ISLANDS OF THE
UNITED STATES" ) or "VIRGIN ISLANDS OF THE UNITED STATES/EP" ) or
"ISLAS VIRGENES DE LOS ESTADOS UNIDOS" ) or "ISLAS VIRGENES DE LOS
ESTADOS UNIDOS/EP") or "ISLAS VIRGENES DE LOS ESTADOS UNIDOS") or
"ISLAS VIRGENES DE LOS ESTADOS UNIDOS/EP" ) or "ILHAS VIRGENS
AMERICANAS" ) or "ILHAS VIRGENS AMERICANAS/EP" ) or "BELIZE" ) or
"BELIZE/EP" ) or "BRITISH HONDURAS" ) or "BRITISH HONDURAS/EP" ) or
"BELICE" ) or "BELICE/EP" ) or "HONDURAS BRITANICAS" ) or "HONDURAS
BRITANICAS/EP" ) or "COSTA RICA" ) or "COSTA RICA/EP" ) or "EL
SALVADOR" ) or "EL SALVADOR/EP" ) or "GUATEMALA" ) or
"GUATEMALA/EP" ) or "HONDURAS" ) or "HONDURAS/EP" ) or "MEXICO" ) or
"MEXICO/EP" ) or "MEXICO/EPIDEMIOLOGY" ) or "NICARAGUA" ) or
"NICARAGUA/EP" ) or "PANAMA" ) or "PANAMA/EP" ) or "ARGENTINA" ) or
"ARGENTINA/EP" ) or "BOLIVIA™) or "BOLIVIA/EP") or "bouvet island" ) or "llha
bouvet" ) or "Isla bouvet” ) or "BRAZIL" ) or "BRAZIL-EPIDEMIOLOGY" ) or
"BRAZIL/EP" ) or "BRASIL" ) or "BRASIL-EPIDEMIOLOGIA" ) or "BRASIL/EP")
or "CHILE" ) or "CHILE/EP" ) or "COLOMBIA" ) or "COLOMBIA/EP" ) or
"ECUADOR" ) or "ECUADOR/EP" ) or "EQUADOR" ) or "EQUADOR/EP" ) or
"GALAPAGOS ISLANDS" ) or "GALAPAGOS ISLANDS/EP" ) or "ISLAS
GALAPAGOS" ) or "ISLAS GALAPAGOS/EP" ) or "ILHAS GALAPAGOS" ) or
"ILHAS GALAPAGOS/EP" ) or "FALKLANDS" ) or "Falkland Islands" ) or
"MALVINAS" ) or "ILHAS MARIANAS" ) or "FRENCH GUIANA" ) or "FRENCH
GUIANA/EP" ) or "GUYANA FRANCESA" ) or "GUYANA FRANCESA/EP" ) or
"GUIANA FRANCESA" ) or "GUIANA FRANCESA/EP" ) or "GUYANA" ) or
"GUYANA/EP" ) or "BRITISH GUIANA" ) or "BRITISH GUIANA/EP" ) or
"GUYANA BRITANICA" ) or "GUYANA BRITANICA/EP" ) or "GUIANA" ) or
"GUIANA BRITANICA" ) or "GUIANA BRITANICA/EP" ) or "PARAGUAY" ) or
"PARAGUAY/EP" ) or "PARAGUAI" ) or "PARAGUAI/EP" ) or "PERU" ) or
"PERU/EP" ) or "south georgia and the south sandwich islands™ ) or "Georgia del sury
las islas Sandwich del sur" ) or "Gedrgia do Sul e Sandwich do Sul") or "SURINAME"
) or "SURINAME/EP" ) or "DUTCH GUIANA" ) or "DUTCH GUIANA/EP" ) or
"NETHERLANDS GUIANA" ) or "NETHERLANDS GUIANA/EP" ) or "GUYANA
DE HOLANDA") or "GUYANA DE HOLANDA/EP" ) or "GUYANA HOLANDESA"
) or "GUYANA HOLANDESA/EP" ) or "SURINAM" ) or "SURINAM/EP" ) or
"GUIANA HOLANDESA" ) or "GUIANA HOLANDESA/EP" ) or "URUGUAY" ) or
"URUGUAY/EP" ) or "ORIENTAL REPUBLIC OF URUGUAY" ) or "REPUBLICA
ORIENTAL DEL URUGUAY" ) or "REPUBLICA ORIENTAL DEL URUGUAY/EP"
) or "URUGUAI") or "URUGUAI/EP") or "REPUBLICA ORIENTAL DO URUGUAI"
) or "REPUBLICA ORIENTAL DO URUGUAI/EP" ) or "VENEZUELA") or
"VENEZUELA/EP" [Palavras]

EMBASE:
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(#1 'breast cancer'/exp OR ‘'advanced breast cancer' OR 'breast cancer recurrence’ OR
‘cancer, breast' OR 'mamma cancer' OR 'mammary cancer' OR 'mammary gland cancer'
#2 'caribbean’/exp OR 'caribbean region' OR 'south and central america'/exp OR ‘america,
south and central' OR 'latin america’ OR 'south america'/exp OR 'america, south’ OR
‘central america'/exp OR ‘america, central’ OR "anguilla’ OR "antigua and barbuda’ OR
‘barbuda’ OR 'aruba’ OR 'bahamas’ OR 'bahamian’ OR 'barbados’ OR 'bonaire, sint
eustatius and saba' OR ‘british virgin islands’ OR 'cayman islands' OR 'cuba’ OR 'cuban’
OR 'curacao’ OR 'dominica’ OR 'dominican’ OR 'dominican republic' OR 'grenada’ OR
‘grenadian’ OR ‘haiti’ OR 'haitian’ OR ‘jamaica’ OR ‘jamaican’ OR 'martinique’ OR
'montserra’ OR 'puerto rico' OR 'puerto rican' OR 'saint barthelemy' OR 'saint kitts and
nevis' OR 'saint lucia’ OR 'saint martin french part' OR 'saint vincent and the grenadines’
OR 'vincentian' OR 'sint maarten dutch part' OR 'trinidad and tobago' OR 'trinbagonian’
OR 'turks and caicos islands' OR ‘united states virgin islands' OR 'belize’ OR 'belizean’
OR 'costa rica’ OR 'costa rican' OR ‘el salvador' OR 'salvadoran’ OR 'guatemala’ OR
‘guatemalan’ OR 'honduras' OR 'honduran’ OR 'mexico’ OR 'mexican’ OR 'nicaragua’ OR
‘nicaraguan’ OR 'panama’ OR 'panamanian’ OR 'argentinean’ OR ‘"argentina’ OR 'bolivia’
OR 'bolivian' OR 'bouvet island' OR 'brazil' OR 'brazilian' OR ‘chile’ OR ‘chilean' OR
‘colombia’ OR 'colombian’ OR 'ecuador' OR ‘ecuadorian’ OR ‘falkland islands’ OR
'malvinas’ OR 'french guiana’ OR 'guyana’ OR 'guyanese’ OR 'paraguay’ OR 'paraguayan’
OR 'peru’ OR 'peruvian’ OR 'south georgia and the south sandwich islands' OR 'suriname'
OR 'surinamensis’ OR 'uruguay' OR ‘'uruguayan' OR ‘'venezuela bolivariana republic of'
OR 'venezuela’ OR 'venezuelan' #3 'animal'/exp OR 'animal population groups' OR
‘animalia’ OR 'animals' OR 'metazoa’ OR 'metazoan’ OR 'metazoans’ OR 'metazoon’ 1#
AND #2 NOT #3

Medline (via Pubmed):

(((((breast cancer™ or breast neoplasm™* or breast carcinoma* or breast sarcoma* or breast
tumor* or breast tumour* or breast malignanc*))) OR "Breast Neoplasms"”[Mesh])) AND
((("Caribbean Region"[Mesh]) OR "Latin America"[Mesh]) OR
(CceeeeecccqeeeeccccceeeccceeerrccceerrCcrrrT e carinbean)
OR central america) OR south america) OR (((caribbean) OR central america) OR south
america)) OR anguilla) OR ((antigua and barbuda))) OR barbuda) OR aruba) OR
bahamas) OR bahamian) OR barbados) OR ((bonaire, sint eustatius and saba))) OR
british virgin islands) OR cayman islands) OR cuba) OR cuban) OR curacao) OR
dominica) OR dominican) OR dominican republic) OR grenada) OR grenadian) OR haiti)
OR haitian) OR jamaica) OR jamaican) OR martinique) OR montserrat) OR puerto rico)
OR puerto rican) OR saint barthelemy) OR ((saint kitts and nevis))) OR saint lucia) OR
saint martin (french part)) OR ((saint vincent and the grenadines))) OR vincentian) OR
sint maarten (dutch part)) OR ((trinidad and tobago))) OR trinbagonian) OR ((turks and
caicos islands))) OR united states virgin islands) OR belize) OR belizean) OR costa rica)
OR costa rican) OR el salvador) OR salvadoran) OR guatemala) OR guatemalan) OR
honduras) OR honduran) OR mexico) OR mexican) OR nicaragua) OR nicaraguan) OR
panama) OR panamanian) OR argentina) OR argentinean) OR argentina) OR bolivia) OR
bolivian) OR bouvet island) OR brazil) OR brazilian) OR chile) OR chilean) OR
colombia) OR colombian) OR ecuador) OR ecuadorian) OR falkland islands (malvinas))
OR french guiana) OR guyana) OR guyanese) OR paraguay) OR paraguayan) OR peru)
OR peruvian) OR ((south georgia and the south sandwich islands))) OR suriname) OR
surinamensis) OR uruguay) OR uruguayan) OR venezuela (bolivariana republic of)) OR
venezuela) OR Venezuelan[all]))))))
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Cochrane Central:

#1MeSH descriptor: [Breast Neoplasms] explode all trees #2Breast Neoplasms (Word
variations have been searched) #3breast neoplasm (Word variations have been searched)
#4breast carcinoma (Word variations have been searched) #5breast sarcoma (Word
variations have been searched) #6breast tumor (Word variations have been searched)
#7breast malignanc (Word variations have been searched) #8 {or#1-#7} #9MeSH
descriptor: [Caribbean Region] explode all trees #10Caribbean Region )Word variations
have been searched) #11 MeSH descriptor: [Latin America] explode all trees #12 Latin
America (Word variations have been searched) #13 caribbean (Word variations have been
searched) #l4central america (Word variations have been searched) #15south
america (Word variations have been searched) #16caribbean (Word variations have been
searched) #17central america (Word variations have been searched) #18south
america (Word variations have been searched) #19anguilla (Word variations have been
searched) #20 antigua and barbuda (Word variations have been searched) #21barbuda
(Word variations have been searched) #22aruba (Word variations have been searched)
#23bahamas (Word variations have been searched) #24bahamian (Word variations have
been searched) #25barbados (Word variations have been searched) #26 bonaire, sint
eustatius and saba (Word variations have been searched) #27british virgin islands (Word
variations have been searched) #28cayman islands (Word variations have been searched)
#29cuba (Word variations have been searched) #30 cuban (Word variations have been
searched) #31curacao (Word variations have been searched) #32dominica (Word
variations have been searched) #33dominican (Word variations have been searched)
#34dominican republic (Word variations have been searched) #35 grenada (Word
variations have been searched) #36 grenadian (Word variations have been searched) #37
haitian (Word variations have been searched) #38haiti (Word variations have been
searched) #39jamaica (Word variations have been searched) #40 jamaican (Word
variations have been searched) #41 martinique (Word variations have been searched) #42
montserrat (Word variations have been searched) #43puerto rico (Word variations have
been searched) #44puerto rican (Word variations have been searched) #45puerto
rican (Word variations have been searched) #46saint kitts and nevis (Word variations
have been searched) #47saint lucia (Word variations have been searched) #48saint
martin (Word variations have been searched) #49saint vincent and the grenadines (Word
variations have been searched) #50 vincentian (Word variations have been
searched) #51sint maarten (Word variations have been searched) #52trinidad and
tobago (Word variations have been searched) #53trinbagonian (Word variations have
been searched) #54turks and caicos islands (Word variations have been
searched) #55united states virgin islands (Word variations have been searched) #56belize
(Word variations have been searched) #57belizean (Word variations have been
searched) #58 costa rica (Word variations have been searched) #59costa rican (Word
variations have been searched) #60el salvador (Word variations have been searched)
#61salvadoran (Word variations have been searched) #62guatemala (Word variations
have been searched) #63guatemalan (Word variations have been searched) #64honduras
(Word variations have been searched) #65 honduran (Word variations have been
searched) #66 mexico (Word variations have been searched) #67mexican (Word
variations have been searched) #68nicaragua (Word variations have been searched)
#69nicaraguan (Word variations have been searched) #70 panama (Word variations have
been searched) #71panamanian (Word variations have been
searched) #72argentina (Word variations have been searched) #73argentinean (Word
variations have been searched) #74bolivia (Word variations have been searched) #75
bolivian (Word variations have been searched) #76bouvet island (Word variations have
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been searched) #77brazil (Word variations have been searched) #78brazilian (Word
variations have been searched) #79chile (Word variations have been searched) #80
chilean (Word variations have been searched) #81colombia (Word variations have been
searched) #82colombian (Word variations have been searched) #83ecuador (Word
variations have been searched) #84ecuadorian (Word variations have been
searched) #85falkland islands (malvinas) (Word variations have been searched)
#86french guiana (Word variations have been searched) #87guyana (Word variations
have been searched) #88 guyanese (Word variations have been searched) #89 paraguay
(Word variations have been searched) #90paraguayan (Word variations have been
searched) #91 peru (Word variations have been searched) #92peruvian (Word variations
have been searched) #93south georgia and the south sandwich islands (Word variations
have been searched) #94 surinamensis (Word variations have been searched) #95 uruguay
(Word variations have been searched) #96uruguayan (Word variations have been
searched) #97venezuela (bolivariana republic of) (Word variations have been searched)
#98venezuela (Word variations have been searched) #99Venezuelan (Word variations
have been searched) #100{or #9-#99} #101 #8 and #100
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Quality assessment of studies evaluating stage at
diagnosis
1) Minimizing selection bias (max: 12):

1.1) Timing of data collection: Score 0 if unclear; Score 2 if retrospective; Score 4 if
prospective.

1.2) Study design (regarding sampling): Score 0 if unclear; Score 1.5 if opportunistic case
series/convenience sample; Score 2.5 if consecutive case series/random sample; Score 4
if population-based registry.

1.3) Percentage of overall study population for which information on stage at diagnosis
is provided: Score 0 if unclear; Score 2 if < 80% of total cases; Score 4 if > 80% of total
cases.

2) Minimizing information bias (max: 12):

2.1) What staging criteria was used? Score 0 if staging criteria was not reported; Score 4
if staging criteria was reported.

2.2) Staging methods: Score 0 if unclear; Score 2 if clinical only; Score 4 if clinical and
imaging and/or other complementary exams.

2.3) How were data on stage at presentation reported? Score 0 if unclear; Score 2 if only
data for aggregated categories of early (stages | and Il combined) and late stage (stages
Il and IV combined) were given; Score 4 if data provided separately for each one of the
four stages (I, II, 11l and V).

3) Assessment of other important variables related to stage at diagnosis (max: 5):

3.1) Age at diagnosis (e.g. mean, median or age-categories): Score 0 if not reported; Score
1 if reported.

3.2) Menopausal status at diagnosis: Score 0 if not described; Score 1 if described.
3.3) Year of diagnosis: Score 0 if not reported; Score 1 if reported.
3.4) Tumor grade Score 0 if not reported; Score 1 if reported.

3.5) Hormone receptor and/or HER2 status and/or molecular subtype: Score 0 if not
reported; Score 1 if reported.

The overall quality of each study will be expressed as the sum of its item-specific scores.
The higher the score attained by a study, the higher the methodological quality, that is,
the lower the risk that its findings may have been affected by bias.
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1) Minimizing selection bias

2) Minimizing information bias

3) Assessment of other important variables related to stage at

presentation

1.3) Percentage of

3.5) Hormone

Country Code- - 1.2) Study overall study 2.1) What 2.3) How were Final
Author (year) 1.1) Timing design population for which staging 22) data on stage at 3.1) Age 32) 3.3) Year 34) receptor and/or - s¢qpg
of data . - . L2 Staging : at Menopausal of Tumor HER?2 status
- (regarding information on stage criteria presentation . . . .
collection - . . methods diagnosis status diagnosis grade and/or molecular
sampling) at diagnosis is was used? reported? subtype
provided p

Caribbean
BHS-Mungrue 2 4 2 4 4 4 1 0 1 1 0 23
(2016)
BRB-Nemesure 2 4 0 4 0 4 1 1 1 0 1 18
(2009)
CUB-Viera- 2 25 4 4 4 4 1 0 1 0 0 225
Hernéndez (2011)
CUB-Ruiz-Lorente 2 25 4 4 0 4 1 0 1 0 0 185
(2010)
CUB-Gonzélez- 0 4 4 4 0 4 1 0 0 0 0 17
Longoria Boada and
Lemes-Béez (2011)
CUB-Garrote 2 4 4 4 0 4 1 0 0 0 0 19
(2011)
CUB-Milian- 2 0 4 4 0 4 1 0 0 0 0 15
Mosquera (2015)
CUB-G6mez- 2 25 4 0 0 4 1 0 1 0 0 145
Delgado (2017)
HTI-DeGennaro 2 25 4 4 4 4 1 1 1 1 1 255
(2018)
JAM-Alfred (2012) 2 25 4 4 0 4 1 1 1 1 1 21.5
PRI-Ortiz (2010) 4 25 4 4 0 4 1 0 1 1 1 22.5
TTO-Warner (2015) 2 4 4 4 0 2 1 0 1 1 0 19
TTO-Raju (1989) 2 25 4 4 0 4 1 0 0 0 0 175
Central America
CRI-Ortiz-Barboza 0 4 4 0 0 2 1 0 1 0 0 12
(2011)
HND-Munoz (2011) 2 25 4 4 0 4 1 1 1 0 0 19.5
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3) Assessment of other important variables related to stage at

1) Minimizing selection bias 2) Minimizing information bias .
presentation

1.3) Percentage of 3.5) Hormone

Country Code- - 1.2) Study overall study 2.1) What 2.3) How were Final
Author (year) 1.1) Timing design population for which staging 2.2) data on stage at 3.1) Age 3.2) 3.3) Year 34) receptor andjor - gcqpq
of data . - . L Staging : at Menopausal of Tumor HER2 status
- (regarding information on stage criteria presentation . . . .
collection - . . methods diagnosis status diagnosis grade and/or molecular
sampling) at diagnosis is was used? reported? subtype
provided P

MEX-Pérez-Michel 2 25 4 4 0 4 1 0 0 1 1 19.5
(2009)
MEX-Arce-Salinas 0 25 4 4 0 4 0 0 1 0 1 16.5
(2012)
MEX-Lara-Medina 2 25 4 4 0 4 1 1 0 1 1 20.5
(2011)
MEX-Reynoso- 2 25 4 4 4 4 1 1 1 1 1 255
Noverén (2017)
MEX-Maffuz-Aziz 2 25 4 4 0 4 1 0 0 0 1 18.5
(2016)
MEX-Ortega- 2 25 4 4 0 4 1 0 1 0 0 18.5
Cervantes (2013)
MEX-Leon- 2 25 4 4 0 4 1 1 1 0 0 19.5
Rodriguez (2017)
MEX-Alvarez- 2 15 4 4 0 2 1 1 1 1 1 18.5
Bafiuelos (2016)
MEX-Medina- 2 25 4 4 0 4 0 0 0 0 0 16.5
Franco (2017)
MEX-Angeles- 2 15 4 4 0 4 1 0 1 0 0 175
Llerenas (2016)
South America
ARG-Bianco (1985) 2 25 4 4 0 4 1 1 0 0 0 18.5
ARG-Juarez (2009) 2 15 4 0 0 4 1 0 1 0 0 135
ARG-Elizalde 2 4 4 4 0 4 1 1 0 0 0 20
(2013)
ARG-Grippo (2015) 2 25 4 4 0 4 0 0 0 1 1 18.5
ARG-Meiss (2016) 2 25 4 4 0 4 1 1 0 1 1 20.5
ARG-Palazzo 2 4 2 0 0 2 1 0 1 0 0 12
(2016)
BRA-Antunes 2 25 4 4 0 4 0 0 1 0 0 175

(2015)
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3) Assessment of other important variables related to stage at

1) Minimizing selection bias 2) Minimizing information bias .
presentation

1.3) Percentage of 3.5) Hormone

Country Code- - 1.2) Stud overall stud 2.1) What 2.3) How were Final
Author (year) 1.1) Timing d)esign g population for vghich st?iging 2.2) date)\ on stage at 3.1) Age 3.2) 3.3) Year 34) receptor andjor - gcqpq
of data di inf ti tage criteria Staging resentation at Menopausal of Tumor HER2 status
collection (regar' Ing information on stag methods P diagnosis status diagnosis grade and/or molecular
sampling) at diagnosis is was used? reported?
- subtype
provided

BRA-Medeiros 2 25 4 4 0 4 1 0 1 0 0 185
(2015)
BRA-Thuler and 2 25 4 4 0 4 0 0 0 0 0 16.5
Mendonca (2005)
CHL-Peralta (1995) 0 25 4 4 4 4 1 1 1 0 1 225
CHL-Pietro (2011) 2 25 4 4 0 2 0 0 1 0 0 15.5
COL-Gonzalez- 2 25 4 4 0 4 1 0 1 1 0 195
Marifio (2005)
COL-Martinez 2 25 4 4 0 4 1 1 0 1 1 20.5
(2012)
COL-Pardo (2015) 2 25 4 4 0 2 1 0 1 0 0 16.5
COL-Pifieros (2008) 2 25 4 4 0 4 1 0 0 0 1 18.5
COL-Robledo-Abad 2 25 4 4 0 4 1 0 1 0 1 19.5
(2005)
COL-Pardo (2003) 2 25 4 4 0 4 1 0 1 0 0 18.5
COL-Angarita 2 25 4 4 0 4 1 1 1 0 1 20.5
(2010)
COL-Gonzélez- 2 25 4 4 0 4 1 0 1 1 0 195
Marifio (2006)
COL-Lenis and 2 25 4 4 0 4 1 1 1 0 0 19.5
Esparza (1998)
COL-Ramiréz- 2 25 4 4 0 4 1 0 0 0 1 18.5
Martinéz (2015)
COL-Garcia (2012) 2 25 4 4 0 4 1 1 0 1 1 20.5
ECU-Cueva and 0 4 4 4 0 4 1 0 1 0 0 18
Yepez (2014)
ECU-Cueva and 0 4 4 4 0 4 1 0 1 0 0 18
Yepez (2009)
ECU-Martinez 2 4 4 4 0 4 1 0 1 0 0 20

(2015)
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3) Assessment of other important variables related to stage at

1) Minimizing selection bias 2) Minimizing information bias .
presentation

1.3) Percentage of 3.5) Hormone

Country Code- - 1.2) Study overall study 2.1) What 2.3) How were Final
Author (year) 1.1) Timing design population for which staging 2.2) data on stage at 3.1) Age 3.2) 3.3) Year 34) receptor andjor - gcqpq
of data . - . L Staging : at Menopausal of Tumor HER2 status
- (regarding information on stage criteria presentation . . . .
collection sampling) at diagnosis is was used? methods reported? diagnosis status diagnosis grade and/or molecular
provided subtype

GUY-Taioli (2010) 2 4 4 0 0 2 1 0 1 0 0 14
GUF-Roué (2016) 4 4 4 4 0 4 1 0 1 1 1 24
PRY-Yoffe de 2 25 4 0 0 4 0 0 0 0 0 12.5
Quiroz (2005)
PER-Diaz (1999) 2 25 4 4 4 4 1 1 0 0 0 225
PER-Diaz-Valez 0 25 2 0 0 4 0 0 0 0 0 8.5
(2013)
PER-Larrea- 2 25 4 4 0 4 1 1 1 1 1 21.5
Fernadez (2016)
PER-Gutierrez 2 25 2 4 0 4 0 0 0 0 0 145
(2008)
PER-Infanzon 2 25 4 4 0 4 1 0 0 0 0 175
(2000)
SUR- 2 4 4 4 0 2 1 0 1 1 1 20
vanLeeuwaarde
(2011)
URY-Carnejo 2 25 4 4 4 4 1 0 1 1 1 245
(2013)
URY-Malvasio 2 25 4 4 0 4 1 1 1 1 1 21.5
(2017)
VEN-Ferri (2012) 2 25 4 4 0 4 1 0 0 0 0 175
VEN-Rebolledo 2 25 4 4 0 4 1 0 0 1 1 19.5
(2012)

Study references are given on S3 File.
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Quality assessment of studies evaluating survival
probability

1) Minimizing selection bias (max: 12):

1.1) Timing of data collection: Score 0 if unclear; Score 2 if retrospective; Score 4 if
prospective.

1.2) Study design (regarding sampling): Score 0 if unclear; Score 1.5 if opportunistic case
series/convenience sample; Score 2.5 if consecutive case series/random sample; Score 4
if population-based registry.

1.3) Left-truncation: Is it possible that patients may have died before inclusion in the
study? Score 0 if unclear (studies do not describe what date was used as reference for
survival analysis); Score 1 if left truncation was not avoided (by design or analysis). E.g.:
The study included only patients who underwent surgery and evaluated survival from
diagnosis or from an unspecified date; Score 4 if left truncation was avoided (by design
or analysis). E.g.: All diagnosed patients were included in the survival analysis considered
the date of diagnosis, or the study included only patients who underwent surgery were
survival analysis considered the date of surgery.

2) Minimizing information bias (max: 12):

2.1) Vital status assignment Score 0 if unclear; Score 2 if passive; Score 4 if passive with
active component or active.

2.2) Failure definition: Score 0 if unclear; Score 4 if reported (all-cause mortality, disease
related mortality, analysis of relative survival).

2.3) Survival analysis method: Score O if unclear; Score 4 if reported (actuarial, Kaplan-
Meier, relative survival).

3) Assessment of other important variables related to survival analysis (max: 5):
3.1) Treatment received: Score 0 if not described; Score 1 if described.

3.2) Age at diagnosis (e.g. mean, median or age-categories): Score 0 if not reported; Score
1 if reported.

3.3) Year of diagnosis: Score 0 if not reported; Score 1 if reported.
3.4) Tumor grade Score 0 if not reported; Score 1 if reported.

3.5) Hormone receptor and/or HER2 status and/or molecular subtype: Score O if not
reported; Score 1 if reported.

The overall quality of each study will be expressed as the sum of its item-specific scores.
The higher the score attained by a study, the higher the methodological quality, that is,
the lower the risk that its findings may have been affected by bias.
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S3 Table. Quality assessment of studies included for the outcome of survival probability

1) Minimizing selection bias 2) Minimizing information bias 3) Assessment of other important variables related to survival analysis
Country Code- - 1.2) Stud : 2.3 3.5) Hormone Final
Author (year) 1.1) Timing d)esign y 1.3) Left- 2.1) Vital 2.2) Failure Surviz/al 3.1) Age at 3.2) 3.3) Year of 3.4) rece)ptor and/or score
of data di t ti status definition analysis resentation Treatment diagnosis: Tumor HER?2 status and/or
collection (regar' ing runcation assignment 4 P received 9 ’ grade .
sampling) method molecular subtype:
Caribbean
CUB-Diaz (2004) 2 0 0 0 0 4 1 1 1 0
CUB-Moreno 2 0 0 0 0 0 1 1 0 0 0 4
(1998)
CUB-Ricardo- 2 0 0 0 0 4 0 0 0 0 0 6
Ramirez (2013)
CUB- Gonzélez- 0 4 4 2 4 4 1 1 0 0 0 20
Longoria Boada
and Lemes-Béez
(2011)
CUB-Garrote 2 4 1 2 0 4 1 0 0 0 0 14
(2011)
CUB-Fernandez- 2 4 4 2 0 4 1 0 0 0 0 17
Garrote (1998)
HTI-DeGennaro 2 25 4 2 0 0 1 1 1 1 1 15.5
(2018)
Central America
CRI-Quiros- 2 25 0 2 0 4 1 1 1 1 1 155
Alpizar (2017)
CRI-Ortiz-Barboza 0 4 1 2 0 4 1 0 1 0 0 13
(2011)
EX-Flores-Luna 2 25 1 0 4 4 1 1 0 1 0 16.5
(2008)
MEX-Alvarez- 2 15 1 2 4 4 1 1 1 1 1 19.5
Bafiuelos (2016)
MEX-Angeles- 4 15 4 2 4 4 1 0 1 0 0 215
Llerenas (2016)
MEX-Lara-Medina 2 25 4 0 4 4 1 1 0 1 1 20.5
(2011)
MEX-Reynoso- 2 25 4 0 4 4 1 1 1 1 1 215
Noverén (2017)
MEX-di Filippo- 2 0 1 0 0 4 1 1 1 1 0 11
Echeverri (2004)
MEX-Maffuz-Aziz 2 25 0 0 0 4 1 0 0 0 1 10.5

(2016)
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1) Minimizing selection bias

2) Minimizing information bias

3) Assessment of other important variables related to survival analysis

Country Code- - 1.2) Stud ) 2.3 3.5) Hormone Fina
Author (year) 1.1) Timing d)esign Y 1.3) Left- 2.1) vital 2.2) Failure Survizlal 3.1) Age at 3.2) 3.3) Year of 34) rece)ptor and/or score
of data . ! status o X . Treatment . . Tumor
collection (regar(_jlng truncation assignment definition analysis presentation received diagnosis: grade HER?2 status and/or
sampling) method molecular subtype:

MEX-Ramirez- 2 25 1 0 4 4 1 1 0 1 1 175
Torres (2016)
MEX-Leon- 2 25 0 0 0 4 1 1 1 0 0 115
Rodriguez (2017)
South America
ARG-Iturbe (2011) 2 15 4 0 4 0 1 1 1 0 1 155
ARG-Arce (2013) 2 25 0 4 4 4 0 1 1 0 0 18.5
ARG-Berra (2016) 2 15 4 0 0 4 1 1 0 1 1 155
BRA-Stival (2012) 2 0 0 0 4 4 1 0 1 1 1 14
BRA-Ayala (2012) 2 15 4 2 4 4 1 0 1 0 0 195
BRA-Guerra 2 25 1 4 4 4 1 1 1 0 0 20.5
(20090
BRA-Schneider 2 25 4 2 4 4 1 1 1 0 0 215
(2009)
BRA-Moraes 2 25 4 2 4 4 1 1 1 1 1 235
(2006)
BRA-Vazquez 2 25 4 0 4 4 1 1 0 1 1 20.5
(2016)
BRA-Fayer (2016) 2 25 1 1 1 0 1 20.5
BRA-Carrara 2 25 4 1 1 1 1 1 175
(2017)
CHL-Peralta 0 25 0 0 0 4 1 1 1 0 1 105
(1995)
CHL-Jurgensen 2 25 0 0 0 4 1 0 1 0 0 10.5
(2009)
CHL-Acevedo 2 25 0 0 0 4 1 1 1 0 0 115
(2006)
COL-Robledo- 2 25 1 0 4 4 1 1 1 0 1 175
Abad (2005)
COL-Ospino 2 25 4 2 4 4 1 1 1 1 1 235
(2010)
COL-Ospino 2 25 4 2 4 4 1 1 1 1 1 235

(2011)
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1) Minimizing selection bias 2) Minimizing information bias 3) Assessment of other important variables related to survival analysis
Country Code- - 1.2) Stud ) 2.3 3.5) Hormone Final
Author (year) 1.1) Timing d)esign Y 1.3) Left- 2.1) vital 2.2) Failure Survizlal 3.1) Age at 3.2) 3.3) Year of 34) rece)ptor and/or score
of data . ! status o X . Treatment . . Tumor
collection (regar(_jlng truncation assignment definition analysis presentation received diagnosis: grade HER?2 status and/or
sampling) method molecular subtype:

COL-Zuluaga- 2 25 0 4 4 4 1 1 0 1 1 20.5
Liberato (2016)
ECU-Jorge (1994) 2 25 0 0 0 4 1 1 1 0 0 115
PER-Diaz (1999) 2 25 4 4 4 4 1 1 0 0 0 225
PER-Larrea- 2 25 4 0 0 4 1 1 1 1 1 175
Fernadez (2016)
URY-Vazquez 2 0 0 0 4 4 1 1 0 0 1 13
(2005)
VEN-Hung (2012) 2 25 4 0 4 4 1 0 1 1 1 20.5
VEN-Godoy 2 25 0 0 0 4 1 1 0 1 1 125
(2000)
VEN-Pacheco- 2 0 0 0 0 4 1 1 0 1 0 9
Soler (2000)
VEN-Ravelo-Celis 0 25 0 0 0 4 1 0 0 0 1 8.5
(2007)
VEN-Acosta-Marin 2 0 0 0 0 4 1 1 0 0 0 8
(2011)
VEN-Vera (2002) 2 25 0 0 0 4 1 1 0 0 0 105

Study references are given on S3 File.
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S3 File: References of the included studies

In the main text, figures and tables the included studies as referred as: Country Code-
Name of first author(s) (date of publication). Below are the complete references of the
studies organized by region (Caribbean, Central America, and South America)

Caribbean
Bahamas

BHS-Mungrue (2016)
Mungrue K, Chase H, Gordon J, et al. Breast Cancer in the Bahamas in 2009-2011.
Breast Cancer 2016; 10: BCBCR.S32792.

Barbados

BRB-Nemesure (2009)

Nemesure B, Wu S-Y, Hambleton IR, Leske MC, Hennis AJ, Barbados National Cancer
Study Group. Risk factors for breast cancer in a black population--the Barbados National
Cancer Study. Int J Cancer 2009; 124: 174-9.

Cuba

CUB-Mora-Diaz (2004)
Mora-Diaz |, Sdnchez-Redonet E. Estado actual de las pacientes con cancer de mama en
estadio | y Il. Revista Cubana de Obstetricia y Ginecologia 2004; 30: 1-6.

CUB-Moreno de Miguel (1998)

Moreno de Miguel LF, Pérez-Braojo I, Sanchez-Varela I, Rodriguez-Diaz R. Cirugia
conservadora+ radioterapia en el cdncer temprano de mama. Rev Cubana de Oncol 1998;
14: 143-8.

CUB-Ricardo-Ramirez (2013)

Ricardo-Ramirez JM, Mustelier-Santana LR, Pérez-Acosta J, Ferrer-Aguirre M, Romero-
Garcia LI. Supervivencia y seguimiento clinico de mujeres mastectomizadas durante una
década. MEDISAN 2013; 17: 4073-80.

CUB-Viera-Hernandé (2011)

Viera-Hernandez RV, Amaro-Areas E, Barro-Blanco A, Rodriguez-Hernandez A, Perez-
Pozo M. Caracterizacion del cancer de mama. Isla de la Juventud. 2000-2010. Revista de
Medicina Isla de la Juventud 2011; 12: 74-87.

CUB-Ruiz-Lorente (2011)
Ruiz-Lorente R, Hernandez-Rubio MC, Duran-Hernandez D, Lien-Tamayo TG.
Experiencia en mujeres con cancer de mama durante un trienio. Rev Cubana Obstet
Ginecol 2011; 37: 349-58.

CUB-Gonzéles-Longoria Boada and Lemes-Béaez (2011)
Gonzéles-Longoria Boada LB, Lemes-Béez JJ. Supervivencia del cancer de mama. Rev
Arch Bibl Mus 2011; 15: 983-92.
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CUB-Garrote (2011)
Garrote LF, Alvarez YG, Bahie PT, Yi MG, Alvarez MG, Cicili ML. Cancer survival in
Cuba, 1994-1995. IARC Sci Publ 2011; 10: 89-95.

CUB-Fernandez-Garrote (1998)

Fernandez-Garrote L, Graupera-Boschmonar M, Galan-Alvarez Y, Lezcano-Cicilli M,
Martin-Garcia A, Camacho-Rodriguez R. Cancer survival in Cuba. IARC Sci Publ 1998;
8:51-9.

CUB-Milian-Mosquera (2015)

Milian-Mosquera EN, Rodriguez-Feliz T, Justo-Celorrio MV, Batista-Serrano R,
Algarin-Marifio JC. Caracteristicas de pacientes con cancer de mama diagnosticado en el
afio 2013 en el municipio de Las Tunas. Revista Electronica Dr Zoilo E Marinello
Vidaurreta 2015; 40: 1-10
http://www.revzoilomarinello.sld.cu/index.php/zmv/article/view/37 (accessed April 6,
2018).

CUB-Gdmez-Delgado (2017)

GOmez-Delgado |, Estévez-Cobo L, Estévez-Gomez L. Caracteristicas clinico-
epidemioldgicas de pacientes con cancer de mama. Hospital Universitario Dr. Celestino
Hernandez Robau, 2010-2014. Medicentro Electrénica 2017; 21: 57-60.

Haiti

HTI-DeGennaro (2018)

DeGennaro V, Jiwani F, Patberg E, et al. Epidemiological, Clinical, and
Histopathological Features of Breast Cancer in Haiti. Journal of Global Oncology 2018;
4:1-9.

Jamaica

JAM-Alfred (2012)

Alfred R, Chin SN, Williams E, Walters C, Barton EN, Shah D. The prevalence and
significance of oestrogen receptor (ER) positivity in breast cancer at the University
Hospital of the West Indies, Jamaica. West Indian Med J 2012; 61: 795-801.

Puerto Rico

PRI-Ortiz (2010)

Ortiz AP, Frias O, Gonzéalez-Keelan C, et al. Clinicopathological factors associated to
HER-2 status in a hospital-based sample of breast cancer patients in Puerto Rico. P R
Health Sci J 2010; 29: 265-71.

Trinidad and Tobago

TTO-Warner (2015)

Warner WA, Morrison RL, Lee TY, et al. Associations among ancestry, geography and
breast cancer incidence, mortality, and survival in Trinidad and Tobago. Cancer Med
2015; 4: 1742-53.
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TTO-Raju and Naraynsingh (1989)
Raju GC, Naraynsingh V. Breast cancer in West Indian women in Trinidad. Trop Geogr
Med 1989; 41: 257-60.

Central America
Costa Rica

CRI-Quirds-Alpizar (2017)

Quirds-Alpizar JL, Espinoza-Morales K. Supervivencia a 5 afios de pacientes con cancer
de mama triple negativo. Medicina Legal de Costa Rica 2017. 34: 1-14.
http://www.scielo.sa.cr/scielo.php?script=sci_arttext&pid=S1409-00152017000100059.

CRI-Ortiz-Barboza (2011)
Ortiz-Barboza A, Gomez L, Cubero C, Bonilla G, Mena H. Cancer survival in Costa Rica,
1995-2000. IARC Sci Publ 2011; 9: 85-8.

Honduras

NHD-Mufioz (2011)

Mufioz FD, Célix ES, Santos R. Caracterizacion Epidemiol6gica de Pacientes con Cancer
de Mama, Admitidas en el Centro de Cancer ‘Emma Romero De Callejas’ 1999 a 2009.
Revista de la Facultad de Ciencias Médicas 2011; 8: 32-44.

Mexico

MEX-Pérez-Michel (2009)
Pérez-Michel L, Gonzalez-Lizarraga M, Ornelas-Aguirre JM. Recurrencia de cancer de
mama en mujeres del Noroeste de México. Cirugia y Cirujanos 2009; 77: 179-85.

MEX-Flores-Luna (2008)

Flores-Luna L, Salazar-Martinez E, Duarte-Torres RM, Torres-Mejia G, Alonso-Ruiz P,
Lazcano-Ponce E. Factores prondsticos relacionados con la supervivencia del cancer de
mama. Salud Publica Méx 2008; 50: 119-25.

MEX-Alvarez-Bafiuelos (2016)

Alvarez-Bafiuelos MT, Rosado-Alcocer LM, Morales-Romero J, Roman-Alvarez LS,
Garcia REG-, Carvajal-Moreno M. Prognostic Factors Associated with Survival in
Women with Breast Cancer from Veracruz, Mexico. J Cancer Sci Ther 2016; 8.
DOI:10.4172/1948-5956.1000398.

MEX-Arce-Salinas (2012)

Arce-Salinas C, Lara-Medina FU, Alvarado-Miranda A, et al. Evaluacion del tratamiento
del cancer de mama en una institucion del tercer nivel con el Seguro Popular, México.
Revista de Investigacion Clinica 2012; 64: 9-16.

MEX-Angeles-Llerenas (2016)
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Angeles-Llerenas A, Torres-Mejia G, Lazcano-Ponce E, et al. Effect of care-delivery
delay on the survival of Mexican women with breast cancer. Salud Publica Mex 2016;
58: 237-50.

MEX-Lara-Medina (2011)

Lara-Medina F, Pérez-Séanchez V, Saavedra-Pérez D, et al. Triple-negative breast cancer
in Hispanic patients: high prevalence, poor prognosis, and association with menopausal
status, body mass index, and parity. Cancer 2011; 117: 3658—609.

MEX- Reynoso-Noveron (2017)

Reynoso-Noverén N, Villarreal-Garza C, Soto-Perez-de-Celis E, et al. Clinical and
Epidemiological Profile of Breast Cancer in Mexico: Results of the Seguro Popular. J
Glob Oncol 2017; 3: 757-64.

MEX- di Filippo-Echeverri (2004)

di Filippo-Echeverri B, Miranda-Hernandez H, Lujan-Castilla P, Serrano-Migallén J,
Avila-Medrano L, Pacheco-Alvarez |. Manejo conservador del céancer mamario.
Experiencia en el servicio de Oncologia del Hospital General de México. Gaceta
Mexicana de Oncologia 2004; 3: 59-63.

MEX-Maffuz-Aziz (2016)

Maffuz-Aziz A, Labastida-Almendaro S, Sherwell-Cabello S, et al. Supervivencia de
pacientes con cancer de mama. Analisis por factores pronoéstico, clinicos y patolégicos.
Ginecol Obstet Mex 2016; 84: 498-506.

MEX-Ortega-Cervantes (2013)

Ortega-Cervantes L, Rojas-Garcia AE, Robledo-Marenco M de L, et al. Morbidity of
breast cancer and cervico-uterine cancer in women from the occidental region of Mexico.
Rev Invest Clin 2013; 65: 221-7.

MEX-Ramirez-Torres (2016)

Ramirez-Torres N, Pérez-Puentes A, Rivas-Ruiz R, Talavera JO, Astudillo-de la Vega H.
Impacto pronéstico de la respuesta patolégica completa y del estado ganglionar en
pacientes con céncer de mama avanzado tratadas con dosis alta de epirrubicina
neoadyuvante. Gaceta Mexicana de Oncologia 2016; 15: 128-37.

MEX-Leon-Rodriguez (2017)

Leon-Rodriguez E, Molina-Calzada C, Rivera-Franco MM, Campos-Castro A. Breast
self-exam and patient interval associate with advanced breast cancer and treatment delay
in Mexican women. Clin Transl Oncol 2017; 19: 1276-82.

MEX-Medina-Franco (2017)

Medina-Franco H, Gaona-Luviano P. Disparities in Breast Cancer Characteristics in
Mexico. GAMO 2017; 16. DOI:10.24875/j.gam0.17000017.

South America

Argentina

ARG-Bianco (1985)
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Bianco M, Heller L, Meiss R. Estudio epidemiologico colaborativo de cancer de mama
en la argentina. Bol A N de Medicina 1985; 63: 485-94.

Arg-Juarez (2009)
Juarez AM. Edad y estadio de las mujeres con cancer de mama. Hospitales publicos.
Cdrdoba 1998/2003. Revista de Salud Publica 2009; 13: 33-42.

ARG-Iturbe (2011)
Iturbe J, Zwenger A, Leone JP, et al. Treatment of early breast cancer, a long-term follow-
up study: the GOCS experience. Breast J 2011; 17: 630—7.

ARG-Arce (2013)
Arce C, Luque R, Ruiz Diaz L, et al. Experiencia sobre mil canceres de mama en posadas,
misiones. Revista Argentina de Mastologia 2013; 32: 148-59.

ARG-Berra (2016)

Berra MG, Morcos PS, Sarrouf MC, Galleano J, Sarrouf J. Influencia del perfil
inmunohistoquimico sobre la sobrevida libre de enfermedad y la sobrevida global en
Céancer de Mama Localmente Avanzado. Revista Argentina de Mastologia 2016; 36: 75—
89.

ARG-Elizalde (2013)

Elizalde R, Bustos J, Perrier GM, et al. Caracteristicas Epidemiologicas del Cancer de
Mama en el Area Metropolitana de Buenos Aires y La Plata: Estudio de una serie de 4.041
casos del Registro de Cancer de Mama (RCM). Revista Latinoamericana de Mastologia
2013; 7. http://www.flamastologia.org/rlamastologia/index.php/journal/article/view/74.

ARG-Grippo (2015)

Grippo NM, Raineri E, Yapur R, Romero P, Lépez Raffo MM. Analisis de las variables
clinicopatoldgicas e inmunohistoquimicas del cancer de mama. Revista Argentina de
Mastologia 2015; 34: 14-26.

ARG-Meiss (2016)
Meiss RP, Chuit. R. Caracterizacion del Cancer de Mama en mujeres de la Republica
Argentina. Revista Argentina de Mastologia 2016; 36: 65-91.

ARG-Palazzo (2016)

Palazzo A, Perinetti A, Vacchino M. Estadio clinico del cancer de mama y nivel
socioecondmico en el partido de General Pueyrredon, Argentina, 2013. Revista Argentina
de Salud Publica 2016; 7: 16-20.

Brazil

BRA-AnNtunes (2015)

Antunes Y, Bugano DDG, Giglio A, Kaliks RA, Karnakis T, Pontes LB. Caracteristicas
clinicas e de sobrevida global em pacientes oncologicos idosos num centro oncologico
terciario. Einstein 2015; 13: 487-91.

BRA-Medeiros (2015)
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Medeiros GC, Bergmann A, Aguiar SS de, Thuler LCS. Analise dos determinantes que
influenciam o tempo para o inicio do tratamento de mulheres com cancer de mama no
Brasil. Cad Saude Publica 2015; 31: 1269-82.

BRA-Stival (2012)

Stival RA, de Almeida Martins LR. Impacto do fenotipo triplo-negativo no prognéstico
de pacientes com cancer de mama de uma unidade de referéncia no Brasil central. Rev
Bras Mastologia 2012; 22: 6-12.

BRA-Ayala (2012)
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- Patients
Country Pat!ents with known . . . .
Code-Author with breast Age* \_(ear m_‘ Sampling/ Cquntry/_ Location Type_ of Staging Staging Quality
breast g diagnosis Study type Province/ City facility system method score
(year) cancer cancer stage
(%)
Caribbean
BHS-Mungrue 270 134 (49.6) 56.6 £ 2009-2011  Population- Bahamas National Oncology Board Public TNM Clinical 23
(2016) 13.8% based/ Case and
series imaging
BRB- 222 222 (100) 56.8 + 2002-2006  Population- Barbados Barbados National Cancer Study Public TNM NR 18
Nemesure 14.3% based/ Case
(2009) series
CUB-Viera- 156 141 (90.4) >60+ 2000-2010  Consecutive/ Isla de la 1 center (Hospital General Docente Public TNM (6»ed.)  Clinical 22,5
Hernandez Case series Juventud Héroes del Baire) and
(2011) imaging
CUB-Ruiz- 128 128 (100) >40 <60 2006-2009  Consecutive/ Havana 1 center (Servicio de Oncologia del Public TNM NR 18,5
Lorente (2010) Case series Hospital Ramén Gonzalez Coro)
CUB- 171 170 (99.4) 58.2% 1997-1998  Population- Granma Registro Nacional de Céncer Public TNM (5ved.) NR 17
Gonzélez- based/ Cohort province
Longoria
Boada (2011)
CUB-Garrote 2169 1772 (81.7) >40 <60 1994-1995  Population- Cuba Registro Nacional de Céncer Public TNM NR 19
(2011) based/ Cohort
CUB-Milian- 59 54 (91.5) >40 <601 2013 Unclear/ Case Las Tunas NR Public TNM NR 15
Mosquera series
(2015)
CUB-G6mez- 1315 1315 (100) (24-97) 2010-2014  Consecutive/ Santa Clara 1 center (Hospital Universitario Dr. Public NR NR 14,5
Delgado (2017) Case series Celestino Hern&ndez Robau)
HTI- 525 445 (84.8) 59 +13% 2013-2017  Consecutive/ Port-au-Prince 1 center (started at Hospital Bernard Private TNM (6ved.)  Clinical 255
DeGennaro Cohort Mevs, then moved to St Luke’s Hospital) and
(2018) imaging
JAM-Alfred 199 184 (92.5) >40 <601 2002-2009  Consecutive/ Kingston 1 center (University Hospital of the West ~ Public TNM NR 21,5
(2012) Case series Indies)
PRI-Ortiz 985 867 583+ 14f  2000-2005 Consecutive/ San Juan 2 centers (Gonzélez Martinez Oncologic Private SEER NR 22,5
(2010) Case series Hospital and Auxilio Mutuo Hospital) Summary
Staging 2002
TTO-Warner 3767 3095 (82.2) 56.6 £ 1995-2007  Population- Trinidad and Cancer Registry of Trinidad and Tobago Public NR NR 19
(2015) 14.6% based/ Case Tobago and
series private
TTO-Raju and 363 363 (100) (23-92) 1976-1980  Consecutive/ Port of Spain 1 center (Port of Spain General Hospital) Public Manchester NR 17,5

Naraynsingh
(1989)

Case series
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. Patients
Country Patients with known - - - -
Code-Author with breast Age* Year of Sampling/ Cquntry/' L ocation Type' of Staging Staging  Quality
breast g diagnosis Study type Province/ Ci facili system method score
g y typ ty ty Y!
(year) cancer cancer stage
(%)
Central
America
CRI-Ortiz- 2462 2105 (85.5) >40 <601 1995-2000  Population- Costa Rica National tumour registry Public TNM NR 12
Barboza (2011) based/ Cohort and
private
HND-Mufioz 685 653 (95.3) (22-102) 1999-2009  Consecutive/ Tegucigalpa 1 center (Centro de Cancer Emma NR TNM NR 19,5
(2011) Case series Romero Callejas)
MEX-Pérez- 397 397 (100) >40 <60 2002-2007  Consecutive/ Obregén 1 center (Centro Médico Nacional del Public NR NR 19,5
Michel (2009) Case series Noroeste, Instituto Mexicano del Seguro
Social)

MEX-Alvarez- 114 104 (91.2) >40 <607 2009 Consecutive/ Xalapa 1 center (Centro Estatal de Cancerologia)  Public TNM (7#ed.) NR 18,5
Bafiuelos Cohort
(2016)
MEX-Arce- 1247 1132 (90.8) >40 <607 2008-2009  Consecutive/ Mexico city 1 center (Instituto Nacional de Public TNM NR 16,5
Salinas (2012) Case series Cancerologia)
MEX-Angeles- 854 816 (95.6) 51 (IQR= 2007-2009  Convenience/ Mexico 11 centers Public TNM NR 17,5
Llerenas 44.2-60.3) Cohort
(2016)
MEX-Lara- 2074 2074 (100) 50 (19-96)  1998-2008  Consecutive/ Meéxico City 1 center (Instituto Nacional de Public TNM (6ved.) NR 20,5
Medina (2011) Cohort’ Cancerologia)
MEX- 4300 4300 (100) 52+12.1%f  2007-2013  Consecutive/ México City 1 center (Instituto Nacional de Public TNM Clinical 255
Reynoso- Cohort Cancerologia) and
Noverén imaging
(2017)
MEX-Maffuz- 4902 4361 (89.0) 53.7 + 2005-2014  Consecutive/ Meéxico City 1 center (Instituto de Enfermedades de la  Public TNM (7#ed.) NR 18,5
Aziz (2016) 12.2% Cohort Mama)
MEX-Ortega- 406 358 (88.2) (25-85) 2006-2010 Consecutive/ Tepic 1 center (Centro Estatal de Cancerologia)  Public TNM (7#ed.) NR 18,5
Cervantes Case series
(2013)
MEX-Leon- 291 250 (85.9) 57 (27-89)  2000-2016  Consecutive/ Mexico City 1 center (National Institute of Health Public TNM NR 19,5
Rodriguez Cohort Sciences and Nutrition Salvador Zubiran)
(2017)
MEX-Medina- 230 186 (80.9) >40 <607 2001-2016  Consecutive/ Meéxico City 1 center (Hospital Médica Sur) Private TNM NR 16,5
Franco (2017) Case series
South
America
ARG-Bianco 1658 1650 (99.5) 56.1 1983-1984  Consecutive/ Argentina 86 centers Public TNM NR 18,5
(1985) Case series and

private
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. Patients
Country Patl_ents with known . . . .
Code-Author with breast Age* Year of Sampling/ Cquntry/' L ocation Type' of Staging Staging  Quality
breast 9 diagnosis Study type Province/ City facility system method score
(year) cancer cancer stage
(%)
ARG-Juarez 307 281 (91.5) >40 <60 1998-2003  Convenience/ Cordoba 4 centers (Hospital Nacional de Clinicas; Public NR NR 13,5
(2009) Case series Maternidad Nacional; Maternidad
Provincial; and Hospital San Roque)
ARG-Elizalde 4041 3383 (83.7) 57.7¢13.2%  2010-2012  Consecutive/ Buenos Aires 16 centers NR TNM (7red.) NR 20
(2013) Case series and La Plata
ARG-Grippo 303 303 (100) NR 2008-2013  Consecutive/ General Roca 1 center (Unidad Integral de Oncologia) NR TNM NR 18,5
(2015) Case series
ARG-Meiss 1732 1470 (84.9) 59 (23-92)  2012-2014  Consecutive/ Argentina 81 centers NR TNM NR 20,5
(2016) Case series
ARG-Palazzo 413 257 (62.2) Public: 2013 Population- Partido de Multicentric (Registro de Cancer de Base ~ Public TNM (6ved.) NR 12
(2016) 553+ based/ Case General Pablacional) and
13.1% series Pueyrredon private
Private::
61.8+
12.7%
BRA-Antunes 152 133 (87.5) >601 2007-2011  Consecutive/ Séo Paulo city 1 center (Hospital Israelita Albert Public TNM (7red.) NR 17,5
(2015) Case series Einstein) and
private
BRA-Medeiros 137593 113877 54 (18-80)  2000-2011 Consecutive/ Brazil 239 centers (Registros Hospitalares de Public TNM (6" ed. NR 18,5
(2015) (82.8) Case series Cancer)
BRA-Thuler 50900 40879 (80.3) NR 1990-2002  Consecutive/ Brazil Registros Hospitalares de Cancer Public TNM NR 16,5
and Mendonca Case series 1990-1994: 18 centers
(2005) 1995-2002: 96 centers
CHL-Peralta 357 357 (100) (22-92) 1985-1995  Consecutive/ Region Multicentric (Servicio de Salud Public TNM Clinical 22,5
(1995) Cohort Metropolitana Metropolitano Central) and
de Chile imaging
CHL-Prieto 23000 21120 (91.8) NR 2000-2009  Consecutive/ Chile 29 centers (Sistema Nacional de Public TNM NR 15,5
(2011) Case series Servicios de Salud)
COL- 207 187 (90.3) 54 (31-85) 2003 Consecutive/ Bogota 1 center (Clinica San Pedro Claver) Public TNM NR 19,5
Gonzalez- Case series
Marifio (2005)
COL-Martinez 308 299 (97.1) 55.2+ 2005-2009  Consecutive/ lbaqué 1 center (Hospital Federico Lleras Public TNM NR 20,5
(2012) 12.61 Case series Acosta)
COL-Pardo 169 135 (86.8) 55% 2006-2008  Consecutive/ Villavicencio 1 center (Unidad de Cancer del Hospital Public TNM NR 16,5
(2015) Case series Departamental de Villavicencio)
COL-Pifieros 1106 1004 (90.8) 53.4 2006 Consecutive/ Bogota 15 centers NR TNM NR 18,5
(2008) Case series
COL-Robledo- 1328 1216 (91.6) 53 (25-92)  1989-2003  Consecutive/ Bogota 1 center (Unidad Oncoldgica del Private TNM (5ved.) NR 19,5
Abad (2005) Cohort Country)
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. Patients
Country Patients with known - - - -
Code-Author with breast Age* Year of Sampling/ Cquntry/' L ocation Type' of Staging Staging  Quality
breast 9 diagnosis Study type Province/ City facility system method score
(year) cancer cancer stage
(%)
COL-Pardo 608 528 (86.8) NR 2002 Consecutive/ Bogota 1 center (Instituto Nacional de Public TNM NR 18,5
(2003) Case series Cancerologia)
COL-Angarita 232 216 (93.1) 55+13.5f  2004-2007 Consecutive/ Bogota 1 center (Clinica de Seno y Tejidos Private TNM NR 20,5
(2010) Case series Blandos del Centro Javeriano de
Oncologia, Hospital Universitario San
Ignacio)
COL- 220 193 (87.7) 591 2004 Consecutive/ Bogota 1 center (Clinica San Pedro Claver) NR TNM NR 19,5
Gonzélez- Case series
Marifio (2006)
COL-Lenisand 296 281 (94.9) 52.6 £ 1984-1996  Consecutive/ Manizales 1 center (Hospital de Caldas) Public TNM NR 19,5
Esparza (1998) 13.4% Case series
COL-Ramiréz- 1480 1262 (85.3) 54% 2006-2013  Consecutive/ Medellin 1 center NR TNM NR 18,5
Martinéz Case series
(2015)
COL-Garcia 84 84 (100) 542+ 2006-2008  Consecutive/ Bogota 2 centers (Instituto Nacional de Public TNM NR 20,5
(2012) 11.8% Case series Cancerologia and Hospital de San José)
ECU-Cueva 1398 1157 (82.8) >40 <607 2006-2010  Population- Quito Registro Nacional de Tumores Public TNM NR 18
and Yepez based and
(2014) private
ECU-Cueva 732 620 (84.7) >40 <601 2003-2005 Population- Quito Registro Nacional de Tumores Public TNM NR 18
and Yepez based and
(2009) private
ECU-Martinez 308 302 (98.1) >40 <601 2005-2009  Population- Cuenca Registro Nacional de Tumores Public TNM NR 20
(2015) based and
private
GUY-Taioli 499 445 (89.2) 531+ 1995-2007  Population- Guyana Guyana Registry NR NR NR 14
(2010) 12.7% based
GUF-Roué 269 239 (88.8) 52 (27-94)  2003-2009 Population- French Guiana Cancer Registry of French Guiana Public TNM NR 24
(2016) based and
private
PRY-Yoffe de 80 80 (100) >40 <601 2004- Consecutive/ Asunsion 1 center (Departamento de Oncologia del ~ Public NR NR 12,5
Quiroz (2005) 2005 Case series Hospital de Clinicas, Facultad de
Ciencias Médicas UNA)
PER-Diaz 279 263 (94.3) >40 <607 1966-1995  Consecutive/ Trujillo 1 center (Hospital Belén) Public TNM (57 ed.)  Clinical 22,5
(1999) Cohort and
imaging
PER-Diaz- 742 545 (73.5) NR 2007-2012  Consecutive/ Lambayeque multicentric (Registro Hospitalario de Public NR NR 8,5

Vélez (2013)

Case series

cancer de EsSalud)
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. Patients
Country Patl_ents with known . . . .
Code-Author with breast Age* Year of Sampling/ Cquntry/' L ocation Type' of Staging Staging  Quality
breast 9 diagnosis Study type Province/ City facility system method score
(year) cancer cancer stage
(%)

PER-Larrea- 75 75 (100) 42 (27-49)  2009-2010 Consecutive/ Lima 1 center (Hospital Nacional Guillermo Public TNM (7=ed.) NR 21,5
Fernandez Cohort Almenara Irigoyen)
(2016)
PER-Gutiérrez 2956 1505 (50.9) NR 2000-2004  Consecutive/ Lima 1 center (Instituto Nacional de Public TNM (6ved.) NR 14,5
and Alarcon Case series Enfermedades Neoplésicas)
(2008)
PER-Infanzén 126 126 (100) 76,11 1990-1995  Consecutive/ Lima 1 center (Servicio de Oncologia Public TNM NR 17,5
(2000) Case series Ginecoldgica de Hospital Nacional

Edgardo Rebagliati Martins de EsSalud)
SUR-van 419 351 (83.8) 55(26-90)  1994-2003  Population- Surinam Registry Public TNM NR 20
Leeuwaarde based/ Case and
(2011) series private
URY-Camejo 115 109 (94.8) 63 (35-89)  2009-2014  Consecutive/ Montevideo 1 center (Unidad Docente Asistencial de Public TNMp Clinical 24,5
(2013) Case series Mastologia) and

imaging

URY-Malvasio 107 107 (100) (24-39) 2006-2012  Consecutive/ Montevideo 3 centers (Servicio de Oncologia del Public TNM NR 21,5
(2017)m Case series Hospital de Clinicas; Centro Hospitalario  and

Pereira Rossell; and Centro de Asistencia  private

del Sindicato Médico del Uruguay-

Institucion de Asistencia Médica Privada

de Profesionales sin fines de lucro)
VEN-Ferri 446 411 (92.2) (22-91) 1990-2009  Consecutive/ Valencia 1 center (Unidad de Mastologia, Centro Private TNM (6ved.) NR 17,5
(2012) Case series Médico Dr. Rafael Guerra Méndez)
VEN- 179 179 (100) (28-87) 1999-2007  Consecutive/ Valencia 1 center (Hospital Metropolitano del Private TNM NR 19,5
Rebolledo Case series Norte)
(2012)

ed., Edition; NR, Not reported; TNM, tumor, Lymph Node, Metastasis staging system; SEER, Surveillance, Epidemiology, and End Results Program
* Age is given as median (range) unless otherwise indicated.
i mean age =+ standard deviation.
T studies provided age as the distribution among age groups; the indicated age group includes most participants.
o URY-Malvasio (2017) analyzed women younger than 40 years old. Study references are given on S3 File.
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Country Code-Author (year)

Stage at diagnosis (%0)

| I-1la I-11 1 I-111 1b-111 11 HI-1v v
Caribbean
TTO-Raju and Naraynsingh (1989) 51.0 - - 34.0 - - 10.0 - 5.0
CUB-Milian-Mosquera (2015) 24.1 - - 46.3 - - 24.1 - 5.6
JAM-Alfred (2012) 9.8 - - 47.3 - - 34.8 - 8.2
CUB-Viera-Hernandez (2011) 12.8 - - 355 - - 39.0 - 12.8
CUB-G6mez-Delgado (2017) 24.6 - - 20 - - 54.8 - 18.6
BHS-Mungrue (2016) (C) - 44.1 - - - 54.2 - - 1.7
CUB-Gonzélez-Longoria Boada (2011) - 34.1 - - - 62.9 - - 29
CUB-Ruiz-Lorente (2010) - 32.9 - - - 62.5 - - 46
BHS-Nemesure (2009) - 54.5 - - - 39.2 - - 6.3
BHS-Mungrue (2016) (B) - 51.7 - - - 41.4 - - 6.9
BHS-Mungrue (2016) (A) - 42.3 - - - 47.9 - - 9.9
HTI-DeGennaro (2018) - 6.1 - - - 65.4 - - 28.5
PRI-Ortiz (2010) - - 64.0 - - - 33.8 - 22
CUB-Garrote (2011) - - 53.2 - - - 40.8 - 6.0
TTO-Warner (2015) - - 48.6 - - - 41.0 - 10.4
Central America
MEX-Pérez-Michel (2009) 32.2 - - 38.3 - - 26.7 - 2.8
MEX-Angeles-Llerenas (2016) 10.8 - - 39.7 - - 41.9 - 7.6
MEX-Lara-Medina (2011) 9.7 - - 34.6 - - 44.0 - 11.7
MEX-Reynoso-Noverén (2017) 14.2 - - 36.6 - - 36.2 - 13.0
MEX-Ortega-Cervantes (2013) (A) - 21.9 - - - 75.0 - - 3.1
MEX-Medina-Franco (2017) - 79.0 - - - 17.7 - - 3.2
MEX-Ortega-Cervantes (2013) (C) - 29.8 - - - 64.8 - - 5.4
MEX-Leon-Rodriguez (2017) - 66.0 - - - 28.4 - - 5.6
MEX-Ortega-Cervantes (2013) (B) - 30.0 - - - 63.5 - - 6.5
MEX-Maffuz-Aziz (2016) - 415 - - - 50.6 - - 7.9
MEX-Arce-Salinas (2012) (A) - 23.0 - - - 65.4 - - 11.7
MEX-Ortega-Cervantes (2013) (E) - 17.1 - - - 71.0 - - 11.9
MEX-Ortega-Cervantes (2013) (D) - 34.7 - - - 53.0 - - 12.3
HND-Mufioz (2011) (A) - 349 - - - 52.4 - - 12.7
MEX-Arce-Salinas (2012) (B) - 235 - - - 63.0 - - 13.6
HND-Mufioz (2011) (C) - 34.4 - - - 51.5 - - 14.1
HND-Mufioz (2011) (B) - 30.9 - - - 51.6 - - 17.6
MEX-Alvarez-Bafiuelos (2016) - - 50.0 - - - - 50.0 -
South America
ARG-Elizalde (2013) 45.9 - - 41.4 - - 11.6 - 11
VEN-Rebolledo (2012) 5.6 - - 59.2 - - 34.1 - 11
VEN-Ferri (2012) 27.3 - - 54.0 - - 175 - 1.2
PER-Larrea-Fernandez (2016) 14.7 - - 48.0 - - 34.7 - 2.7
ARG-Bianco (1985) 30.7 - - 43.6 - - 221 - 35
ARG-Grippo (2015) 36.0 - - 43.9 - - 16.5 - 3.6
URY-Malvasio (2017) 21.5 - - 43.9 - - 30.8 - 3.7
BRA-Antunes (2015) 48.9 - - 29.3 - - 16.5 - 5.3
CHL-Peralta (1995) 9.0 - - 49.6 - - 35.0 - 6.4
ECU-Martinez (2015) 18.2 - - 51.0 - - 235 - 7.3
URY-Camejo (2013) 24.8 - - 45.9 - - 22.0 - 7.3
PER-Diaz-Vélez (2013) 7.2 - - 51.9 - - 33.0 - 79
BRA-Medeiros (2015) 18.1 - - 40.8 - - 31.9 - 9.1




145

Stage at diagnosis (%)

Country Code-Author (year)

| I-lla I-11 1 I-111 1b-111 i Hi-1v v
ECU-Cueva and Yepez (2014) 21.1 - - 45.3 - - 22.1 - 11.6
PER-Gutiérrez and Alarcon (2008) 6.4 - - 42.9 - - 39.1 - 11.6
ARG-Juarez (2009) 20.6 - - 35.2 - - 30.6 - 135
COL-Lenis and Esparza (1998) 21 - - 31.3 - - 49.8 - 16.7
ECU-Cueva and Yepez (2009) 15.5 - - 46.4 - - 20.6 - 17.6
PRY-Yoffe de Quiroz (2005) 13 - - 275 - - 43.8 - 275
ARG-Meiss (2016) - 71.4 - - - 25.8 - - 2.8
COL-Ramiréz-Martinéz (2015) - 39.7 - - - 56.8 - - 35
COL-Gonzéalez-Marifio (2005) - 39.0 - - - 57.2 - - 3.7
COL-Robledo-Abad (2005) - 55.5 - - - 40.5 - - 3.9
PER-Infanzén (2000) - 61.4 - - - 34.6 - - 4.0
COL-Pifieros (2008) - 32.1 - - - 62.9 - 5.0
COL-Garcfa (2012) - 15.5 - - - 78.6 - - 6.0
COL-Gonzéalez-Marifio (2006) - 30.1 - - - 63.7 - - 6.2
COL-Angarita (2010) - 36.1 - - - 56.0 - - 7.9
COL-Pardo (2015) - 29.6 - - - 60.7 - - 9.6
ARG-Palazzo (2016) - 63.0 - - - 23.0 - - 14.0
COL-Martinez (2012) - 231 - - - 55.9 - - 211
COL-Pardo (2003) - 10.2 - - - 68.4 - - 214
CHL-Prieto (2011) (D) - - 68.2 - - - 26.2 - 5.6
CHL-Prieto (2011) (G) - - 68.2 - - - 26.2 - 5.6
CHL-Prieto (2011) (E) - - 68.9 - - - 253 - 5.8
CHL-Prieto (2011) (J) - - 68.0 - - - 26.1 - 5.9
CHL-Prieto (2011) (H) - - 70.3 - - - 23.7 - 6.1
CHL-Prieto (2011) (F) - - 69.6 - - - 24.3 - 6.1
CHL-Prieto (2011) (1) - - 67.6 - - - 26.3 - 6.1
CHL-Prieto (2011) (B) - - 67.5 - - - 25.4 - 7.1
GUF-Roué (2016) - - 36.8 - - - 55.2 - 7.9
CHL-Prieto (2011) (C) - - 62.3 - - - 25.0 - 12.7
CHL-Prieto (2011) (A) - - 44.9 - - - 35.3 - 19.9
CRI-Ortiz-Barboza (2011) - - 35.4 - - - 38.6 - 26.1
GUY-Taioli (2010) - - - - 93.0 - - - 7.0
SUR-van Leeuwaarde (2011) - - 72.6 - - - - 27.4 -
BRA-Thuler and Mendonga (2005) (B) - - 54.7 - - - - 45.3 -
PER-Diaz (1999) - - 51.3 - - - - 48.7 -
BRA-Thuler and Mendonga (2005) (A) - - 475 - - - - 52.5 -

Percentage of T3/T4 cancers were used as proxy of stages III/IV for SUR-van Leeuwaarde (2011).
Localized, regional and distant disease were considered as stages I-I1, 11l and IV for CRI-Ortiz-Barboza
(2011), CUB-Garrote (2011), and PRI-Ortiz (2010). Recruitment or diagnosis years: BHS-Mungrue (2016)
A—C=2009—2011; BRA-Thuler and Mendonca (2005) A=1990-1994 B=1995-2002; CHL-Prieto (2011)
A—J=2000—2011; HND-Mufioz (2011) A=1999 B=2000-2004 C=2005-2009; MEX-Ortega-Cervantes
(2013) A—E=2006—2010; MEX-Arce-Salinas (2012) A=2008 B=2009. Study references are given on S3
File.
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Patients Patients with
Country Code- with known breast Age* Year of Sampling/ Country/ Location Type of Staging Staging Quality
Author (year) breast cancer stage diagnosis Study type Province/ City facility system method score
cancer (%)
Caribbean
CUB-Mora-Diaz 167 167 (100) 579+ 1989-1998 Unclear/ Havana 1 Center (Hospital Docente Julio Trigo Public TNM NR 9
(2004) 14.1% Cohort Lépez) (UICC 4~
ed.)
CUB-Moreno de 145 145 (100) NR 1985-1989  Unclear/ Havana 1 Center (Instituto Nacional de Public TNM (5= NR 4
Miguel (1998) Cohort Oncologia y Radiobiologia) ed.)
CUB-Ricardo- 132 132 (100) NR 2002-2012  Unclear/ Santiago de 1 Center (Hospital Provincial Docente Public TNM NR 6
Ramirez (2013) Cohort Cuba Clinicoquirdrgico Saturnino Lora
Torres)
CUB-Gonzalez- 171 170 (99.4) 58.2% 1997-1998 Population- Granma Registro Nacional de Céancer Public TNM (5= NR 20
Longoria Boada based/ Cohort province ed.)
(2011)
CUB-Garrote 2169 1772 (81.7) NR 1994-1995  Population- Cuba Registro Nacional de Cancer Public TNM NR 14
(2011) based/ Cohort
CUB-Fernandez- 2375 2375 (100) NR 1988-1989 Population- Cuba Registro Nacional de Céncer Public TNM NR 17
Garrote (1998) based/ Cohort
HTI-DeGennaro 525 127 (24.2) 49.1 2013-/2017  Consecutive/ Port-au-Prince 1 Center (started at Hospital Bernard Private TNM (6=  Clinical 15,5
(2018) Cohort Mevs then moved to St Luke’s Hospital) ed.) and
imaging
Central America
CRI-Quirds- 221 221 (100) NR 2006 Consecutive/ San José 1 Center (Hospital San Juan de Dios) Public NR NR 15,5
Alpizar and Cohort
Espinoza-Morales
(2017)
CRI-Ortiz- 2462 2105 (85.5) 1995-2000  Population- Costa Rica National tumor registry Public TNM NR 13
Barboza (2011) based/ Cohort and
private
MEX-Flores- 432 431 (99.8) NR 1990-1999  Consecutive/ Ciudad de 1 Center (Servicio de Oncologia del Public TNM (5= Clinical 16,5
Luna (2008) Cohort México Hospital General de la Ciudad de ed.) and
México) imaging
MEX-Alvarez- 114 52 (45.6) 2009 Consecutive/ Xalapa (estado 1 Center (Centro Estatal de Public TNM (7*  NR 19,5
Bafiuelos (2016) Cohort de Veracruz) Cancerologia) ed.)
MEX-Angeles- 854 816 (95.6) 51 2007-2009 Convenience/ México 11 Centers Public TNM NR 215
Llerenas (2016) (IQR= Cohort
44.2-
60.3)

MEX-Lara- 2074 2074 (100) 50 (19-  1998-2008 Consecutive/ Ciudad de 1 Center (Instituto Nacional de Public TNM (6= NR 20,5
Medina (2011) 96) Cohort México Cancerologia) ed.)
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Patients Patients with
Country Code- with known breast Age* Year of Sampling/ Country/ L ocation Type of Staging Staging Quality
Author (year) breast cancer stage 9 diagnosis Study type Province/ City facility system method score
cancer (%)
MEX-Reynoso- 4300 4300 (100) NR 2007-2013  Consecutive/ Ciudad de 1 Center (Instituto Nacional de Public TNM Clinical 21,5
Noverén (2017) Cohort México Cancerologia) and
imaging
MEX-di Filippo- 111 49 (44.1) (31-88)  1994-2002  Unclear/ Ciudad de 1 Center (Hospital General de México) Public TNM NR 11
Echeverri (2004) Cohort Mexico
MEX-Maffuz- 4902 3762 (76.7) NR 2005-2014  Consecutive/ Ciudad de 1 Center (Instituto de Enfermedades de Public TNM (7*  NR 10,5
Aziz (2016) Cohort México la Mama) ed.)
MEX-Ramirez- 120 120 (100) >40 2003-2010 Consecutive/ Cuidad de 1 Center (Unidad Médica de Alta Public TNM (6= NR 17,5
Torres (2016) <60t Cohort Mexico Especialidad del Hospital de ed.)
Ginecologia y Obstetricia n.c. 3 Centro
MeédicoNacional La Raza, Instituto
Mexicano del Seguro Social)
MEX-Leon- 291 250 (85.9) 57 (27-  2000-2016  Consecutive/ Ciudad de 1 Center (National Institute of Health Public TNM NR 11,5
Rodriguez (2017) 89) Cohort Mexico Sciences and Nutrition Salvador
Zubiran)
South America
ARG-Iturbe 927 927 (100) 51 (28-  1978-2004  Consecutive/ Argentina 6 centers (Grupo Oncologico NR TNM (6»  Clinical 15,5
(2011) 92) Cohort Cooperativo del Sur) ed.) and
imaging
ARG-Arce 824 770 (93.4) >40 1994-2012 Consecutive/ Posadas 1 center (Sanatorio Boratti) NR TNM (6»  Clinical 18,5
(2013) <607 Cohort (povincia de ed.) and
Misiones) imaging
ARG-Berra 131 131 (100) >40 2004-2014  Convenience/ Mendoza 1 center (Servicio de Ginecologia, Public TNM NR 15,5
(2016) <6071 Cohort Hospital Lagomaggiore)
BRA-Stival 345 333 (96.5) >40 1998-2002 Unclear/ Goiania 1 Center (Hospital Araujo Jorge da Private TNM NR 14
(2012) <60t Cohort Associacdo de Combate ao Cancer de
Goiés)
BRA-Ayala 655 655 (100) 55.1+  2000-2009  Convenience/ Joinville 1 Center (Unidade de Especialidades Public TNM (6= NR 19,5
(2012) 13.31 Cohort Médicas do Sistema Unico de Satde) ed.)
BRA-Guerra 745 726 (97.4) 56.0 1998-2000  Consecutive/ Juiz de Fora Multicentric Public TNMp NR 20,5
(2009) (25-91) Cohort and (6 ed.)
private
BRA-Schneider 1002 861 (85.9) 52 (13- 2000-2002  Consecutive/ Floriandpolis 2 Centers (Centro de Pesquisas Private NR NR 21,5
(2009) 89) Cohort Oncologicas de Santa Catarina; and
Hospital de Caridade-Irmandade Nosso
Senhor dos Passos)
BRA-Moraes 252 252 (100) 54.0 1980-2000 Consecutive/ Santa Maria 1 Center (Ambulatdrio de Mastologia Public TNM (5*  Clinical 23,5
(2006) (21-89) Cohort do Hospital Universitario de Santa ed.)

Maria)
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Patients Patients with
Country Code- with known breast Age* Year of Sampling/ Country/ L ocation Type of Staging Staging Quality
Author (year) breast cancer stage 9 diagnosis Study type Province/ City facility system method score
cancer (%)
BRA-Vazquez 738 652 (88.3) >40 1985-2002  Consecutive/ Barretos 1 Center (Barretos Cancer Hospital) Private TNM (6= NR 20,5
(2016) <60t Cohort ed.)
BRA-Fayer 195 192 (98.5) 57 2000-2001 Consecutive/ Juiz de Fora 1 Center Public TNM NR 20,5
(2016) Cohort
BRA-Carrara 98 98 (100) 485+ 2005-2012 Consecutive/ Barretos 1 Center (Hospital de Cancer de Private TNM (7= Clinical 17,5
(2017) 11.4% Cohort Barretos) ed.)
CHL-Peralta 357 357 (100) (22-92)  1985-1995  Consecutive/ Regioén Multicentric (Servicio de Salud Public TNM Clinical 10,5
(1995) Cohort Metropolitana Metropolitano Central) and
de Chile imaging
CHL-Jiirgensen 589 541 (91.6) >40 1972-2007  Consecutive/ Santiago 1 Center (Hospital Clinico Fuerza Aérea  Public TNM NR 10,5
(2009) <60t Cohort de Chile)
CHL-Acevedo 501 420 (83.8) 53(29- 1996-2005  Consecutive/ Las Condes 1 Center (Centro Integral de la Mamade NR TNM (7*  NR 11,5
(2006) 96) Cohort (Santiago) Clinica Las Condes) ed.)
COL-Robledo- 1328 1216 (91.6) 53 (25-  1989-2003 Consecutive/ Bogota 1 Center (Unidad Oncolégica del Private TNM (5= NR 17,5
Abad (2005) 92) Cohort Country) ed.)
COL-Ospino 174 174 (100) NR 2003-2004  Consecutive/ Bogota 1 Center (Instituto Nacional de Public TNM (6= NR 235
(2010) Cohort Cancerologia) ed.)
COL-Ospino 75 75 (100) NR 2003-2004  Consecutive/ Bogota 1 Center (Instituto Nacional de Public TNM (6= NR 23,5
(2011) Cohort Cancerologia) ed.)
COL-Zuluaga- 228 197 (86.4) 49.6 2005-2013  Consecutive/ Bogota 1 Center (consultorio médico NR TNM NR 20,5
Liberato and Cohort especializado en oncologia)
Zuluaga-
Cristancho (2016)
ECU-Jorge 21 21 (100) (32-87)  1982-1992 Consecutive/ Guayaquil 1 Center (Servicio de Oncologia del Public TNM NR 11,5
(1994) Cohort Hospital Teodoro maldonado Carbo)
PER-Diaz (1999) 279 72 (25.8) >40 1966- 1995  Consecutive/ Trujillo 1 Center (Hospital Belén) Public TNM (5= Clinical 22,5
<607 Cohort ed.) and
imaging
PER-Larrea- 75 75 (100) 42 (27-  2009-2010  Consecutive/ Lima 1 Center (Hospital Nacional Guillermo Public TNM (7*  NR 17,5
Fernandez (2016) 49) Cohort Almenara Irigoyen) ed.)
URY-Vézquez 1311 1185 (90.4) 61(26-  1985-2003  Unclear/ Montevideo 1 Center (Centro de Diagndstico Private TNM NR 13
(2005) 93) Cohort Mamario de la Asociacién Espafiola
Primera de Socorros Mutuos)

VEN-Hung 312 312 (100) >40 2000-2008 Consecutive/ La Yaguara 1 Center (Instituto de Oncologia Dr. Public NR Clinical 20,5
(2012) <60t Cohort Miguel Pérez Carrefio)
VEN-Godoy 249 249 (100) 60 (27-  1988-1992 Consecutive/ Caracas 1 Center (Instituto Oncoldgico Luis Public TNM (4~ NR 12,5
(2000) 88) Cohort Razetti) ed.)
VEN-Pacheco- 143 139 (97.2) 76.3 1985-1993 Unclear/ Caracas 1 Center (Hospital Oncol6gico Padre Public TNM (4~ NR 9
Soler (2000) (70-98) Cohort Machado) ed.)
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Patients Patients with
Country Code- with known breast Ade* Year of Sampling/ Country/ L ocation Type of Staging Staging Quality
Author (year) breast cancer stage 9 diagnosis Study type Province/ City facility system method score
cancer (%)
VEN-Ravelo- 102 102 (100) (27-90)  1981-1997  Consecutive/ Caracas 1 Center (Instituto Diagnostico) Private TNM NR 8,5
Celis and Ravelo Cohort
Pagés (2007)
VEN-Acosta- 492 492 (100) >40 NR Unclear/ Caracas 1 Center (Centro Clinico de Private NR NR 8
Marin (2011) <601 Cohort Estereotaxia)
VEN-Vera (2002) 569 569 (100) (23-81)  1978-1998 Consecutive/ Caracas 1 Center (Servicio de Radioterapia Private TNM Clinical 10,5
Cohort Oncoldgica del Instituto Médico La and
Floresta) imaging

ed., Edition; NR, Not reported; TNM, tumor, Lymph Node, Metastasis staging system; UICC, Union for International Cancer Control

* Age is given as median (range) unless otherwise indicated.
1 mean age + standard deviation.
T studies provided age as the distribution among age groups; the indicated age group includes most participants.
Study references are given on S3 File.
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Country Code-
Author (year)

Year of
diagnosis

Study type and
length of follow-

up

Study description

Survival analysis
type
(start point, cause of
death)

Tumor grade,
hormone receptors
and HER-2
positivity

Population and
stage at
diagnosis*

Stage-specific survival
(OS, DSS, unclear)

Caribbean

CUB-Mora-Diaz
(2004)

1989-1998

Single-center
retrospective

Clinical and therapeutic characterization and survival of early
stages breast cancer

Kaplan-Meier
(diagnosis, unclear)

HR+: NR
HER-2+: NR

167
Stage |: 52
Stage II: 115

5-year:
Stage I: 90
Stage 11:82
12-year:
Stage I: 82
Stage II: 54
(unclear)

CUB-Moreno de
Miguel (1998)

1985-1989

Single-center
retrospective

Clinical characterization and survival of early stages breast
cancer patients (<65 yo) who underwent conservative surgery
followed by radiotherapy and chemotherapy

Not reported
(unclear, unclear)

Grade IIl: NR
HR+: NR
HER-2+: NR

145

Stage I: 74
Stage lla: 56
Stage Ilb: 15

5-year:

Stage I: 98.5
Stage lla: 94.1
Stage Ilb: 85.6
12-year:

Stage I: 83.9
Stage lla: 77.7
Stage Ilb: 72.4
(unclear)

CUB-Ricardo-
Ramirez (2013)

2002-2012

Single-center
retrospective

Histopathologic characterization and survival of early breast
cancer

Kaplan-Meier
(unclear, unclear)

Grade Ill: NR
HR+: NR
HER-2+: NR

132

10-year:

Stage I: 92.5
Stage lla: 77.6
Stage Ilb: 54.7
(unclear)

CUB-Gonzéles-
Longoria Boada
(2011)

1997-1998

Population-based

Prognostic factors and survival analysis of breast cancer

Kaplan-Meier
(diagnosis, cancer-
specific)

Grade Ill: NR
HR+: NR
HER-2+: NR

170

Stage I: 12
Stage lla: 46
Stage llb: 34
Stage Illa: 28
Stage IlIb: 45
Stage IV: 5

2-year:

Stage I: 91.7
Stage Ila: 93.5
Stage Ilb: 73.5
Stage 11: 86.3
Stage Illa: 60.7
Stage Il1b: 40
Stage 111: 49.3
Stage IV: 0.0
5-year:

Stage I: 83.3
Stage Ila: 78.3
Stage 1lb: 61.8
Stage 11: 52.3
Stage Illa: 32.1
Stage Illb: 31.1
Stage I11: 31.5
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Survival analysis

Tumor grade,

Study type and Population and - .
Country Code- Year of ) L type hormone receptors Stage-specific survival
Author (year) diagnosis length 3f follow Study description (start point, cause of and HER-2 disgagf):lig* (OS, DSS, unclear)
P death) positivity Y
Stage 1V: 0.0
(DDS)
Population-based . - 5-year:
CUB-Garrote retrospective . . Actuarial (diagnosis, Grad.e II1-NR Locghzec.i. 944 localized: 81.6
1994-1995 N . Survival analysis of breast cancer HR+: NR Regional: 722 " .
(2011) Median follow-up: unclear) . : : regional: 58.9
HER-2+: NR Distant: 106 - .
54 months distant: 30.2
5-year:

. . . . . Grade I1l: NR .
CUB-Fernandez- Population-based . . Actuarial (diagnosis, . localized: 70.9
Garrote (1998) 1988-1989 retrospective Survival analysis of breast cancer unclear) HR+: NI.? 2375 regional: 46.4

HER-2+: NR . X
distant: 20.4
Grade I11: 29/2018
(13.3%) 1-year:
HTI-DeGennaro ) Single-center Epidemiological, clinical, and Unclear (date of first ER+: 127/245 Stage IV: 73.5
(2018) 2013-/2017 retrospective histopathological characterization of breast cancer consultation, unclear) (51.8%) 525 (all stages) 2-year:
HER-2+: 35/179 Stage 1V: 28.2
(19.6%)
Central America
gg'%eo/"l)“: o ggegrl:. 96.0 (74.8-
ER+: 158/219 % g) - FO LA
CRI-Quir6s- Single-center Histopathologic characterization and survival analysis of Kaplan-Meier (72.1%) . . )
Alpizar (2017) 2006 retrospective breast cancer (<50 yo) (unclear, unclear) PR+: 135/221 221 (all stages) ;Bag)e 11:82.6 (69.3
(61.6%) : . )
HER-2+: 35/221 St5ag)e 111: 87.5 (70.1
(16.0%) )
. 5-year:

. Population-based . . . Grade Ill: NR .
CRI-Ortiz- 1995-2000  Median follow-up:  Survival analysis of breast cancer Actuarial (diagnosis, HR+: NR 2462 (all stages) Locgllzeq. 89.9
Barbosa (2011) unclear) . Regional: 77.1

45 months HER-2+: NR - ;
Distant: 3
432 5-year:
. Stage |: 42 Stage I: 82
MEX.Flores. Single-center Kaplan-Meier gr";g/i)"" 8/432 Stage Ila: 98 Stage Ila: 65.3
1990-1999 . Prognostic factors and survival analysis of breast cancer (diagnosis, cancer- g Stage Ilb: 129 Stage Ilb: 70.4
Luna (2008) retrospective - HR+: NR . .
specific) HER-2+: NR Stage Illa: 71 Stage Illa: 44.2
’ Stage Illb: 79 Stage Illb: 47.5
Stage I1V: 12 Stage 1V: 15
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Survival analysis

Tumor grade,

Study type and Population and - .
Country Code- Year of ) L type hormone receptors Stage-specific survival
Author (year) diagnosis length 3f follow Study description (start point, cause of and HER-2 disgagf):lig* (OS, DSS, unclear)
P death) positivity Y
Grade I11: 43/80
. 53.8%)
A . Kaplan-Meier ( . o 5-year:
ME~X-AIvarez- 2009 Slngle-cer_ner Prognostic factors and survival analysis of breast cancer (diagnosis, cancer- ER+_‘ 47170 (67.1%) 52 Stage Il1b: 38
Bafiuelos (2016) retrospective - PR+: 32/65 (49.2%) .
specific) HER-24: 24/74 Stage IV: 10
(32.4%)
5-year:
MEX-Angeles- 2007-2009 11 centers Analysis care-delivery delays on survival among women with Kfatplar:-Me;er (start (H;rRaEe’\IIIII? NR g?zl I-lla: 281 Sgage I-lla: 92.1 (87.8-
Llerenas (2016) ) prospective breast cancer Of treatment, cancer- : ages I 1la. 0)
specific) HER-2+: NR Stages IIb-1V: 553  Stage IIb-1V: 69.8
(63.2-75.4)
5-year:
Grade I11: 1054/2074 - gg"gg)“ 94.20 (88.91-
Single-center Mo (50.8%) . . . )
MEX-Lara- 1998-2008 retrospective Prevalence and survival analysis of triple-negative breast 2?2'?%;}":'5;”0”_ HR+: 1172/2074 g::gg :I270118 Szagg)"' 89.90 (84.81
Medina (2011) Median follow-up:  cancer (survival is given for all histological types) s ecgific) ' (56.5%) Stage Ili' 913 Stei e I11: 73.80 (67.53-
17 months P HER-2+: 423/2074 Stage V- 243 20 87) - 1280101
0 : .
(20.4%) Stage IV: 33.80 (32.24-
35.36)
single-center Grade 111: 2063/4300 5-year:
0, - M -
MEX-Reynoso- retrospective Survival analysis of breast cancer patients from Seguro Kaplan-Meier (51'3_/0) Stages I-lla: 9? (95-98)
. 2007-2013 - . - . HR+: NR 4300 Stages IIb-1llc: 82 (80-
Noveron (2017) Median follow-up:  Popular (diagnosis, all-cause) HER.-2+: 979/4 "
40.5 months -2+ 979/4300 84)
) (23.2%) Stage I1V: 36 (30-42)
Single-center Grade I11: 19/98
MEX-Di Filippo- 1994-2002 retrospective Survival analysis of early stage breast cancer patients who Kaplan-Meier (19.4%) 111 5-year:
Echeverri (2004) Mean follow-up: underwent conservative surgery (diagnosis, unclear)  HR+:NR Stages I-11: 87
45.75+18.4 months HER-2+: NR
Single-center Grade Ill: NR Stage 1le: 96.8 406
MEX-Maffuz- 2005-2014 retrospective Global and disease-free survival analysis of patients with Kaplan-Meier HR+: NR 3762 Stage IIb-I.I o .74_6'
Aziz (2016) Mean follow-up: 28 breast cancer analyzed by risk groups (unclear, unclear) HER-—2+' NR +1 g T
(1-266) months ' Stage IV: 35.9 45.1
Grade I11: 79/120
Single-center . . . . (65.8%) Uaar
MEX-Ramirez- 53 5o~ retrospective tsrg;\t/tle\c/ia\:vir;\aL):;ﬁ ggsrg“:fn ;i;\gcti:]ua\?aﬁne%eﬁu%:iﬁt::g Gifferent Kaplan-Mieier ER+: 807120 (66.7%) éfe?ge IHla: 76 gégiri l1a: 80
Torres (2016) Median follow-up: (diagnosis, all-cause) PR+: 68/120 (56.7%) ' ;

53 (12-85) months

periods

HER-2+: 31/120
(25.8%)

Stage Illb-1lic: 44

Stages IlIb-IlIc: 58
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Survival analysis

Tumor grade,

Study type and Population and - .
Country Code- Year of ) L type hormone receptors Stage-specific survival
Author (year) diagnosis length 3f follow Study description (start point, cause of and HER-2 disgagf):lig* (OS, DSS, unclear)
P death) positivity Y
291 40-month:
Sinale-center Selfexam: Selfexam:
MEX-Leon- retr?)s ective Assessment of treatment intervals in breast cancer patients Kaplan-Meier Grade IIl: NR Stage I-1la: 85 Stages I-1la: 93
- 2000-2016 P . according to the detection method (breast self-examination vs. P HR+: NR Stage IIb-Illc: 65  Stages lIb-1lic: 65
Rodriguez (2017) Median follow-up: - (unclear, unclear) HER-2+: NR S S s S
40 months screening) -2+: creening: creening:
Stages I-11a: 80 Stages I-1la: 97.5
Stages llb-Illc: 6  Stages llb-111c:100
South America
6 centers o . . Elr?af'eJé:):/gIZ% 5-year: 82
ARG-Iturbe retrospective Report the incidence of local and distant recurrence, disease Kaplan-Meier 73 2'%) 927 10-years: 62
(2011) 1978-2004 Median follow-up: free interval and QS in patients with stage | and stage Il breast (diagnosis, all-cause)  PR+: 366/530 Stage I: .350 15 yearsi 49
cancer over a period of 26 years Stage II: 577 20 years: 39
8.4 (0.3-30) years (69.1%)
A y iy 25 years: 28
HER-2+: NR )
770 18-year:
Single-center Stage I: 213 Stage I: 88.3
} retrospective . - . . M Grade I1I: NR Stage: lla: 207 Stage lla: 84.5
égles)mce 19942012 Median follow-up: fnn?LyrséfeifstlgsgffQZficouJ'Z? fgt)'/eegi diagnosed and operated zf]’z'lz';r'\’;‘ffcrause) HR+: NR Stage I1b: 170 Stage llb: 72.4
50,5 (1-218) ! HER-2+: NR Stage Illa: 99 Stage Illa: 61.6
months Stage IlIb: 41 Stage Illb: 56.1
Stage lIlic: 40 Stage Illc: 55
2-year: Luminal A:
95.28
Luminal B:
88.14
HER-2+: 82.9
Triple-
o negative: 75.7
HER 2+ 15. . 131 (Stages Ilb- 4-year: Luminal A:
. . . . Triple-negative: 23
. Assessment of the influence of the immunohistochemical . ; 111b) 78.56
ARG-Berra 2004-20 Single-center il di f ival and alobal ival in locall Kaplan-Meier Grade I1I: NR inal A: 70 inal B:
(2016) 4-2014 retrospective profile on disease-free survival and global survival in locally (diagnosis, unclear) HR+ NR Lum!na A7 Luminal B:
advanced breast cancer ' HER-2+: 15/131 Luminal B: 23 61.7
’ HER-2+: 15 HER-2+:20.1
(11.5%) -
Triple-

negative: 51.2
6-year: Luminal A:
60.23

Luminal B:
52.9

HER-2+: NR
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Survival analysis

Tumor grade,

Study type and Population and - .
Country Code- Year of L type hormone receptors Stage-specific survival
Author (year) diagnosis length of follow- Study description (start point, cause of and HER-2 stage a_t* (OS, DSS, unclear)
up death) ositivit diagnosis
p Y
Triple-
negative: 37
10-year: Luminal A:
36.97
Luminal B:
NR
HER-2+: NR
Triple-
negative: 18
333 5-year:
. . Assess the clinical and pathological aspects of breast cancer . Grade I1I: NR Stage I: 31 Stage I: 93.5
(leg,lAz)S tival 1998-2002 rseltnr gggsg&g patients to compare the impact of triple-negative phenotype é?gg;?\l:)-s’\igelaelz-cause) HR+:NR Stage II: 182 Stage II: 75.8
prognosis ' HER-2+: NR Stage I11: 101 Stage I11: 43.6
Stage 1V: 19 Stage IV: 31.6
655 5-year:
. Kaplan-Meier Grade I1l: NR Stage I: 131 Stage I: 97
(BzF(Q))lAzsA yala 2000-2009 rseltnr %L‘:ecsg\tg Survival analysis according to stage at diagnosis (diagnosis, cancer- HR+: NR Stage II: 315 Stage II: 88
specific) HER-2+: NR Stage I11: 178 Stage I11: 51
Stage 1V: 31 Stage IV: 17
745 5-year:
BRA-Guerra Multicentric Analysis of five-)_/eal_' surv.ival and the main prognostic factors Ka_lplan-l\_/leier Grade I1I: NR Stage I: 125 Stage I: 92.7
(2009) 1998-2000 retrospective among women with invasive breast cancer (diagnosis, cancer- HR+: NR Stage II: 343 Stage 1I: 88.3
that had undergone surgical treatment specific) HER-2+: NR Stage III: 227 Stage I1: 67
Stage 1V: 31 Stage IV: 54
5-year:
Stage I: 93.6 (89.8-
97.5)
. Analysis of breast Kaplan-Meier Grade I1I: NR Stage I1: 87.8 (84.6-
(BZI(?)S\Q)S chneider 2000-2002 fe(t:reo[;tggztive cancer survival and associated factors, based on a historical (diagnosis, cancer- HR+: NR 861 91.1)
cohort of women with breast cancer diagnosis specific) HER-2+: NR Stage Il1: 62.5 (56.3-
69.5)
Stage I1V: 27.3 (19.6-
38.1)
Single-center greég/e)lll: 18/252 g—yearl: 8977.7
- . .6% tage I
BRA-Moraes retro_spectlve . Description of health conditions and to estimate the survival Kaplan-Meier (date ER+: 119/171 Stage lla: 96
1980-2000  Median follow-up: . - . of surgery, cancer- 252 .
(2006) 62 (0,4-241) of patients diagnosed with breast cancer specific) (69.6%) Stage Ilb: 90
montﬁs PR+: 21/39 (53.8%) Stage Illa-111b: 73
HER-2+: NR Stage 1V: 57




155

Survival analysis

Tumor grade,

Study type and Population and - .
Country Code- Year of ) L type hormone receptors Stage-specific survival
Author (year) diagnosis length of follow Study description (start point, cause of and HER-2 stage a_t* (OS, DSS, unclear)
up L diagnosis
death) positivity
652 10-year:
<40 years: 319 <40 years:
Stage I: 38 Stage I: 90.9
Single-center Stage II: 136 Stage 1l: 66.2
BRA-Vazauez retr?)s ective Comparison of socio-demographic, clinical and pathological Kaplan-Meier Grade I1l: NR Stage 111101 Stage I11: 20.4
2016) d 1985-2002 Meanpm"ow_u . characteristics with long-term survival, between young (<40 ¢ dig nosts, all-cause) R NR Stage IV: 44 Stage 1V; 0.049
P yo) and older (50-69 yo) patients with breast cancer 9 ! HER-2+: NR 50-69 years: 333 50-69 years:
6.1 (0-22.6) months . g
Stage I: 37 Stage |: 66.8
Stage II: 135 Stage 1l: 67.6
Stage I1I: 122 Stage I1: 28.3
Stage 1V: 39 Stage IV: 0
10-year:
Grade Ill: NR )
ER+: 109/146 gg"gf I:75.1 (57.1-
) - ) ) . i ) M (74.7%) . :
BRA-Fayer 2000-2001 Single cer_lter A_nal)_/5|s o_f ten-year survival and prognostic factors in women Ka_lplan Meler PR+: 101/145 192 (all stages) Stage II._63 (51.7-72.4)
(2016) retrospective with invasive breast cancer (diagnosis, all-cause) (69.7%) Stage I1: 26.3 (12.9-
i 41.8)
'(EF;;/ZO;' 5427 Stage IV: 14.3 (0.71-
) 46.5)
Single-center Grade I11: 40/98 98
) retrospective Assessment of ipsilateral breast tumor recurrence after breast- . (41.7%) Stage Ilb: 13 aape
?25'10‘7)0 arrara 2005-2012  Mean follow-up: conserving surgery for locally advanced uAnCctrea;rl)a | (unclear, ER+:53/98 (54.1%)  (13.3) g_yzg:j 31421
64.1 (13.4-105.7) breast cancer PR+: 46/98 (46.9%)  Stage Ill: 85 year: /2.
months HER-2+: NR (86.7)
5-year:
Multicentric Grade I1I: NR Stage 1V: 9.3
CHL-Peralta . . Clinical and pathological assessment and survival analysis of ~ Actuarial (unclear, HR+: 150/208 8-year:
1985-1995  Median follow-up: - 357 (all stages) .
(1995) 47.3 months breast cancer patients unclear) (72.1%) Stage I: 100
' HER-2+: NR Stage 11 57.1
Stage I11: 42.9
541 (underwent .
o surgery) 5-year:
CHL-Jurgensen single-center Establish if the presence of Kaplan-Meier Grade I1I: NR Stage I: 151 Stage I: 89.4
1972-2007 - multifocal-multicentric breast cancer, in comparison to the HR+: NR . Stage II: 75.5
(2009) retrospective . . . - (unclear, unclear) . Stage II: 233 .
unifocal breast cancer, is associated to worse prognosis HER-2+: NR Stage I11: 103 Stage Il1: 55.3
Stage IV: 54 Stage IV: 33.3
Single-center 420 5-year:
CHL-Acevedo retrospective Clinical and pathological assessment and survival analysis of ~ Kaplan-Meier Gradfe I1NR Stage I ,145 Stage I:,99'3
1996-2005 - . - HR+: NR Stage 1I: 210 Stage 1I: 93.3
(2006) Median follow-up:  breast cancer patients (unclear, unclear) HER-2+: NR S - 55 S 929
63 (3-120) months e tage II1: tage 11 92.
Stage 1V: 10 Stage 1V: 63.9




156

Survival analysis

Tumor grade,

Study type and Population and - .
Country Code- Year of ) L type hormone receptors Stage-specific survival
Author (year) diagnosis length 3f follow Study description (start point, cause of and HER-2 disgagf):lig* (OS, DSS, unclear)
P death) positivity Y
5-year:
Stage |: 94.4
Stage Ila: 88.2
Single-center Stage Ilb: 85.1
retrospective Grade I1I: NR Stage I11: 63.1
COL-Robledo- P . Assessment of characteristics and survival of patients with of ~ Kaplan-Meier HR+: 771/982 Stage IV: 33.4
1989-2003  Mean follow-up: . . X 1216 .
Abad (2005) 43.9 (1-173) breast carcinoma (diagnosis, all-cause)  (78.5%) 8-year:
ménths HER-2+: NR Stage I: 91.9
Stage Ila: 83.1
Stage Ilb: 71.5
Stage I1: 56.4
Stage IV: 22.3
Grade I11: 46/163
(28.2%)
- . - ER+: 108/168
COLORIO oy 00 Stulecamer  AEUSE O st ssmrt it ooy 40 capan o o (6439
(2010) retrospective Py purp Y treatment, all-cause)  PR+: 111/169 Locally advanced: 84.4
cancer
(65.7%)
HER-2+:17/28
(60.7%)
Grade 111: 11/69
COL-Ospino 2003-2004 Single-center Assessment of the results of patients with early breast cancer ~ Kaplan-Meier (end of (Elerg(@”l (13.2%) 75 ga)?la;rs:tage' 92.9 (84.7-
(2011) retrospective treated with conservative surgery and radiotherapy treatment, all-cause) PR+: 52/71 (73.2%) 100)
HER-2+: 2/6 (33.3%)
Grade I11: 69/223
Single-center (30.9%)
. X 197 5-year:
COL-Zuluaga- retrospective . Histopathological and survival analysis of breast cancer Kaplan-Meier ER+: 206/225 Stage II: 144 Stage IlI: 85.9
. 2005-2013  Median follow-up: - (91.6%) . R
Liberato (2016) patients (unclear, all-cause) . Stage II: 47 Stage 111: 66.9
49.6 (2-116) PR+: 179/225 Stage IV- 6 Stage IV- 50
months (79.6%) ge 1V ge 1V
HER-2+: NR
Single-center Grade I1I: NR
ECU-Jorge retrospective Assessment of the clinical evolution of patients diagnosed Actuarial (unclear, N 48 months:
1982-1992 - HR+: NR 21 .
(1994) Range of follow- with breast cancer unclear) . Locally advanced: 5
. HER-2+: NR
up: 6-126 months
Comparison of the long - term surgical rates according to - . 5-year:
. f L - - Kaplan-Meier Grade I1I: NR .
PER-Diaz (1999) 1966- 1995 Smgle-cepter different cllnl_cal-pathologlc and therapeutic factprs, apd the (surgery, cancer- HR+: NR 72 Stages I.-II. 71
retrospective 10- year surgical and recurrence rates after classic radical specific) HER-2+: NR 12-year:

mastectomy

Stages I-11: 59
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Survival analysis

Tumor grade,

Study type and Population and - .
Country Code- Year of L type hormone receptors Stage-specific survival
Author (year) diagnosis length of follow- Study description (start point, cause of and HER-2 d_stage a_t* (OS, DSS, unclear)
up death) positivity 1agnosis
Grade I11: 46/75 75 3-year:
PER-L. Slngle-cer}ter Description of the main clinical and pathological features, Kaplan-Meier (date (61'3?%) o Stage I: 11 Stage I: 100
jarea 2009-2010 retro_spectlve subtypes of breast cancer by immunohistochemistry, most of hospital ER+: 45/75 (60.0%) Stage 1I: 36 Stage 1I: 89.3
. yp y 1y, p . g g
Fernandez (2016) Median follow-up: f - - S PR+: 45/75 (60.0%) . .
7.7 months requently stage and survival rates in women (<50 yo) admission, unclear) HER-2+: 22/75 Stage Il1: 26 Stage III: 74.7
(29.3%) Stage IV: 2 Stage IV: 57.8
5-year:
Stage I: 98 (97-99)
Grade I1I: NR 1185 Stage II: 88 (85-91)
Single-center ER+: 362/552 Stage I: 415 Stage Il1: 79 (73-85)
URY-Vézquez 1985-2003 retrospective Characterization and survival analysis of breast cancer Kaplan-Meier (65.6%) Stage Ii' 529 Stage I1V: 40 (13-67)
(2005) Median follow-up:  patients (unclear, all-cause) PR+: 290/552 Stage IIi' 295 10-year:
72.2 months (52.5%) Stage IV.' 16 Stage I: 97 (95-99)
HER-2+: NR ge v Stage II: 79 (75-83)
Stage I1: 65 (57-73)
Stage 1V: 30 (4-56)
5-year:
Stage I: 52.7 (45.9-
. 59.6)
VEN-Hung , Single-center Det_ermjnation if t_he proliferation Fndex bas_ed on the Ki-67 Ka_lplan-l\_/leier grla(;i/;)“ 997312 312 (ductal Stage 1lI: 53.0 (50.4-
000-2008 . antigen’s expression is a prognostic factor in (diagnosis, cancer- . . 55.7)
(2012) retrospective - - HR+: NR carcinoma) .
the molecular classes of the breast carcinoma specific) HER-2+: NR Stage I11: 46.2 (43.3-
: 49.1)
Stage 1V: 27.8 (20.0-
35.7)
Single-center Grade I11: 91/249
VEN-Godoy 1988-1992 retrospective Assessment of the incidence, prognosis and treatment of stage ~ Kaplan-Meier (37.0%) 249 5-year:
(2000) Mean follow-up: 63 1l breast carcinoma (unclear, unclear) HR+: 74/97 (76.3%) Stages Illa-111b: 67
(6-124) months HER-2+: NR
5-year:
Single-center Stage I: 100
retrospective - . . . Grade I1I: NR Stage lla: 76
\S/(I)Eltl;lr-éaé:gg)co- 1985-1993  Mean follow-up: g:;?éige(rgeglsg)and survival analysis of elderly breast cancer ﬁr::ctrea;rl)al (unclear, HR+: NR 139 Stage I1b: 70
35.65 (1-120) HER-2+: NR Stage llla: 44
months Stage Illb: 48
Stage IV: 46
5-year:
Single-center . . . . Grade I1I: NR Stage I: 93
\C/S?;g%‘g)o 1981-1997  Mean follow-up: 54 bDreez‘;'g:ntE;eXpe”eme of one care center with stage I-I1 uAncéfea;r';" (unclear,  epi 50174 (703%) 102 Stage lla: 82
months HER-2+: NR Stage Ilb: 60

Stage lIlla: 56
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Survival analysis

Tumor grade,

Study type and Population and - .
Country Code- Year of L type hormone receptors Stage-specific survival
Author (year) diagnosis length of follow- Study description (start point, cause of and HER-2 d_stage a_t* (OS, DSS, unclear)
up death) positivity 1agnosis
5-year:
Lobular
Stage I: 96.3
Stage 1l: 94.4
Stage 111: 90.5
Ductal
Stage I: 90.5
Stage 1I: 88.4
Stage I11: 83.2
10-year:
Lobular
. Stage I: 94.3
VEN-Acosta- f;tnrglszg;?\tg Com_parison of infiltrante lobulillar carcinoma a_nd ductal Kaplan-Meier Grade I1l: NR 492 (ductal or Stage I1: 91
Marin (2011) NR Mean follow-up: 5 carcinoma in long-term follow up by stage surgical treatment, (unclear, unclear) HR+: NR lobular) Stage I1: 88.6
’ neoadyuvant, adjuvant therapy ' HER-2+: NR Ductal
years Stage I: 88.6
ge |: 88.
Stage 1I: 85.3
Stage 111: 81.8
12-year:
Lobular
Stage: 92.5
Stage IlI: 88
Stage I11: 81.3
Ductal
Stage I: 87
Stage II: 82.4
Stage I11: 74.9
5-year:
Stage la: 89
Stage Ib: 82
Single—cer_ner Analysis of the results of the breast cancer . Grade I1I: NR . Stage Ila: 88
VEN-Vera (2002) 1978-1998 5:22%?}2\’5_ .62 conservative treatment followed by postoperative Aﬁérea;r')a | (unclear, HR+: NR ?f d%é?k? ég’an)t fgaigg;:_b. 8
months up- radiotherapy u HER-2+: NR Py Stage Ia-' 81
Stage Ib: 63
Stage lla: 73
Stage 1lb: 56

DDS: Disease specific survival; IQR: Interquartile range; OS: Overall survival; unclear: study author did not clearly state what causes of death were considered for survival

analysis
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* Reference values for Grade 11, HR, ER, PR, and HER-2 may be greater than the number of staged patients because it refers to the study population with information for these
parameters. ER+: Estrogen receptor positive. HR+: Hormone receptor positive. HER-2+: Human Epidermal growth factor Receptor 2 positive. PG+: Progesterone receptor
positive. Study references are given on S3 File.
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S1 Fig. Publication Bias Analysis
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S1 Fig. Funnel chart
Regression Test for Funnel Plot Asymmetry

model:  mixed-effects meta-regression model
predictor: standard error

test for funnel plot asymmetry: z = 0.9613, p = 0.3364
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Apéndice B — Appendix (Artigo 2)

Appendix

The RECORD statement. Checklist of items, extended from the STROBE statement, that should
be reported in observational studies using routinely collected health data.

Figura S1. Kaplan-Meier curves of breast cancer 5-year survival from treatment start to
disease-related death or censorship of patients treated by SUS according to race/skin
color, for all cohort and for the geographical regions North, Northeast, Midwest,
Southeast and South, 2008-15

Figure S2. Frequencies of white, brown and black skin colors in the study and the 2010
census by geographic region of Brazil. Edited from Sistema IBGE de Recuperacdo
Automética — Censo Demografico

Table S1. Unadjusted and adjusted models of disease specific survival by stage at
diagnosis for all breast cancer patients included in the study, Brazil, 2010-1
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The RECORD statement. Checklist of items, extended from the STROBE statement, that should be reported in observational studies using routinely collected

health data.
Item | STROBE items Location in RECORD items Location in
No. manuscript where manuscript where
items are reported items are reported
Title and abstract
1 (a) Indicate the study’s design with RECORD 1.1: The type of data used Abstract
a commonly used term in the title or should be specified in the title or abstract.
the abstract (b) Provide in the When possible, the name of the databases
abstract an informative and used should be included.
balanced summary of what was
done and what was found
RECORD 1.2: If applicable, the Title
geographic region and timeframe within
which the study took place should be
reported in the title or abstract.
RECORD 1.3: If linkage between Abstract
databases was conducted for the study, this
should be clearly stated in the title or
abstract.
Introduction
Background 2 Explain the scientific background Introduction section
rationale and rationale for the investigation

being reported
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Obijectives State specific objectives, including Introduction
any prespecified hypotheses section, last
paragraph
Methods
Study Design Present key elements of study Methods section,
design early in the paper Data source and
quality control
selection subsection
Setting Describe the setting, locations, and Methods section,

relevant dates, including periods of
recruitment, exposure, follow-up,
and data collection

Participant
selection and
follow-up period
subsection

Participants

(a) Cohort study - Give the
eligibility criteria, and the sources
and methods of selection of
participants. Describe methods of
follow-up

Case-control study - Give the
eligibility criteria, and the sources
and methods of case ascertainment
and control selection. Give the
rationale for the choice of cases and
controls

Cross-sectional study - Give the
eligibility criteria, and the sources

RECORD 6.1: The methods of study
population selection (such as codes or
algorithms used to identify subjects)
should be listed in detail. If this is not
possible, an explanation should be
provided.

RECORD 6.2: Any validation studies of
the codes or algorithms used to select the
population should be referenced. If
validation was conducted for this study
and not published elsewhere, detailed
methods and results should be provided.

Methods section,
Participant
selection and
follow-up period
subsection

Methods section,
Data source and
quality control
selection subsection
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and methods of selection of
participants

(b) Cohort study - For matched
studies, give matching criteria and
number of exposed and unexposed

Case-control study - For matched
studies, give matching criteria and
the number of controls per case

RECORD 6.3: If the study involved
linkage of databases, consider use of a
flow diagram or other graphical display to
demonstrate the data linkage process,
including the number of individuals with
linked data at each stage.

Methods section,
Data source and
quality control
selection
subsection. Linkage
of databases was
briefly explained.
The article in which
the whole process
was explained is
cited.

Variables Clearly define all outcomes, RECORD 7.1: A complete list of codes Methods section,
exposures, predictors, potential and algorithms used to classify exposures, | Outcomes and
confounders, and effect modifiers. outcomes, confounders, and effect interest variables
Give diagnostic criteria, if modifiers should be provided. If these subsection
applicable. cannot be reported, an explanation should

be provided.

Data sources/ For each variable of interest, give Methods section,

measurement sources of data and details of Outcomes and
methods of assessment interest variables
(measurement). subsection
Describe comparability of
assessment methods if there is more
than one group

Bias Describe any efforts to address Methods section,

potential sources of bias

Outcomes and
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interest variables

subsection
Study size 10 Explain how the study size was Methods section,
arrived at Participant
selection and
follow-up period
subsection and
Figure 1
Quantitative 11 Explain how guantitative variables Methods section,
variables were handled in the analyses. If Outcomes and
applicable, describe which interest variables
groupings were chosen, and why subsection and
Statistical analysis
subsection
Statistical methods | 12 (2) Describe all statistical methods, Methods section,

including those used to control for
confounding

(b) Describe any methods used to
examine subgroups and interactions

(c) Explain how missing data were
addressed

(d) Cohort study - If applicable,
explain how loss to follow-up was
addressed

Statistical analysis
subsection
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Case-control study - If applicable,
explain how matching of cases and
controls was addressed

Cross-sectional study - If
applicable, describe analytical
methods taking account of sampling
strategy

(e) Describe any sensitivity
analyses

Data access and
cleaning methods

RECORD 12.1: Authors should describe
the extent to which the investigators had
access to the database population used to
create the study population.

RECORD 12.2: Authors should provide
information on the data cleaning methods
used in the study.

Methods section,
Data source and
quality control
subsection and
Participant
selection and
follow-up period
subsection

Linkage

RECORD 12.3: State whether the study
included person-level, institutional-level,
or other data linkage across two or more
databases. The methods of linkage and
methods of linkage quality evaluation
should be provided.

Methods section,
Data source and
quality control
subsection. Linkage
of databases was
briefly explained.
The article in which
the whole process
was explained is
cited
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Results

Participants

13

() Report the numbers of
individuals at each stage of the
study (e.g., numbers potentially
eligible, examined for eligibility,
confirmed eligible, included in the
study, completing follow-up, and
analysed)

(b) Give reasons for non-
participation at each stage.

(c) Consider use of a flow diagram

RECORD 13.1: Describe in detail the
selection of the persons included in the
study (i.e., study population selection)
including filtering based on data quality,
data availability and linkage. The selection
of included persons can be described in the
text and/or by means of the study flow
diagram.

Figure 1

Descriptive data

14

(a) Give characteristics of study
participants (e.g., demographic,
clinical, social) and information on
exposures and potential
confounders

(b) Indicate the number of
participants with missing data for
each variable of interest

(c) Cohort study - summarise
follow-up time (e.g., average and
total amount)

Table 1

Outcome data

15

Cohort study - Report numbers of
outcome events or summary
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Figure S1. Kaplan-Meier curves of breast cancer 5-year survival from treatment start to disease-related death or censorship of patients treated by
SUS according to race/skin color, for all cohort and for the geographical regions North, Northeast, Midwest, Southeast and South, 2008-15
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Figure S2. Frequencies of white, brown and black skin colors in the study and the 2010 census in the country and by geographic region of Brazil.
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Table S1. Unadjusted and adjusted models of disease specific survival by stage at
diagnosis for all breast cancer patients included in the study, Brazil, 2010-15

Unadjusted Model with distal Final adjusted model
determinants (distal determinants with p-
value <0-10 + proximal
variables*)
HR 95%ClI p- HR 95%CI |p-value| HR 95%CI | p-value
value
Distal determinants
Race/skin color
White 1 (ref) 1 (ref) 1 (ref)
Brown 1-10 | 1-06-1- [ <0-001 | 1-02 (0-98-1-0 0-99 ]0-95-1-03
14 7)
Black 1.57 | 1-47-1- | <0-001 | 1-53 |(1-43-1-6/<0-001| 1-36 |[1-28-1-45] <0-001
67 3)
Region of residence
at diagnosis
Southwest 1 (ref) 1 (ref) 1 (ref)
North 1.21 | 1.10-1- | <0-001 | 1-19 |(1-08-1-3( <0-001 | 1-11 [1-00-1-22] <0-05
32 1)
Northwest 1-11 | 1-07-1- | <0-001 | 1-05 |(0-99-1-1 0-98 [0-92-1-03
16 1
Midwest 1.27 | 1-18-1- | <0-001 | 1-29 |(1-20-1-3|<0-001| 1-29 |1-19-1-38] <0-001
36 9)
South 0-96 | 0-97-1. 1.00 [(0-95-1-0 1.03 [0-98-1-08
01 5)
Started treatment in
different State of
residence
No 1 (ref) 1 (ref)
Yes 1.02 | 0-91-1- 1.10 [(0-97-1-2
15 3)
Human development
index of the
municipality of
residencet
<0-600 1.24 1-14-1- | <0-001 1-33  [(1-19-1-4] <0-001 1.30 |1-17-1-45] <0-001
35 8)
0-600-0-699 1.13 | 1.07-1- | <0-001 | 1-16 |(1-10-1-2|<0-001| 1-14 ]1-08-1-21f <0-001
19 4)
0-700-0-799 1 (ref) 1 (ref) 1 (ref)
>0-799 1.00 | 0-96-1- 1.02 [(0-98-1-0 1.00 [0-95-1-04
05 7)
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Unadjusted Model with distal Final adjusted model
determinants (distal determinants with p-
value <0-10 + proximal
variables*)
HR 95%ClI p- HR 95%CI |p-value| HR 95%CI | p-value
value
Typology of the
municipality of
residence
Urban 1 (ref) 1 (ref) 1 (ref)
Intermediate and 0-94 | 0-86-1- 0-86 [(0-79-0-9 0-84 [0-77-0-92| <0-001
adjacent to an 02 4)
urban area
Intermediate and 1-44 | 0-99-2- 1-10 |(0-75-1-6{ <0-001 | 0-98 [0-67-1-44]
remote 10 1)
Rural adjacent to 0-99 | 0-93-1. 0-88 [(0-82-0-9] <0-001| 0-88 [0-82-0-94] <0-001
an urban area 05 5)
Rural and remote 1.45 | 1.15-1- | <0-01 1.10 [(0-87-1-4 1-09 [0-86-1-39
83 0)
Proximal variables
Age at treatment
start
19-39 1-32 | 1-24-1- | <0-001 1.16 [1-09-1-22| <0-001
39
40-49 0-90 | 0-86-0- | <0-001 0-87 ]0-83-0-91f <0-001
94
50-59 1 (ref) 1 (ref)
60-69 0-96 | 0-91-1- 0-99 [0-94-1-04
01
70-79 1.07 | 1.01-1- | <0-05 1.07 [1-00-1-14 <0-05
14
80+ 1.57 | 1-43-1- | <0-001 1-39 [1-27-1-53] <0-001
72
Stage at diagnosis
| 1 (ref) 1 (ref)
1 2-21-2- | <0-001 2:42  |2-18-2-69| <0-001
2-45
73
- 7-24 6'%50'8' <0-001 7.0 [6-43-7.85 <000
v 17-25- 16-62-20-| <0-001
19-12 21.21 <0-001 18-43 44
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Unadjusted Model with distal Final adjusted model
determinants (distal determinants with p-
value <0-10 + proximal
variables*)
HR 95%ClI p- HR 95%CI |p-value| HR 95%CI | p-value
value
Comorbidities in the
1st year (Elixhauser
score )
0 1 (ref) 1 (ref)
1+ 1-26-1- | <0-001 1.25 |1-14-1-37| <0-001
1-37 50

p-values not informed if higher than 0-05. CI= confidence interval. HR= hazard ratio. T We joined patients from the very low (0-000-
0-499) and low human (0-500-0-599) development indexes in the level <0-600
«~ After inclusion of proximal variables, all presented a significant p-value
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ANEXQOS

Anexo A - Estadiamento anatémico do cancer da mama segundo a sétima edigdo do

sistema TNM, Tumor, LinfoNodo, Metastase

Estadio Descricao

0 A doenca esta nos ductos e l6bulos do tecido mamario e ndo se espalhou para o tecido circundante
da mama (in situ).

1A O tumor mede 2 cm ou menos, invasivo e ndo se espalhou para os ganglios linfaticos.

IB O céancer se espalhou para os ganglios linfaticos axilares e mede entre 0,2 mm e 2 cm. Ndo ha
evidéncia de tumor na mama ou o0 tumor na mama tem 2 cm ou menos.

A O céncer se espalhou para os linfonodos axilares e mede pelo menos 2 cm (linofonodos méveis).
N&o hé evidéncia de tumor na mama.

Ou

O tumor mede 2 cm ou menos e se espalhou para os linfonodos axilares, onde mede pelo menos 2
cm (linfonodos moveis).

Ou

O tumor mede entre 2 cm e 5 cm e ndo se espalhou para os linfonodos axilares.

1B O tumor mede entre 2 e 5 cm e se espalhou para linfonodos axilares, onde mede pelo menos 2 cm
(linfonodos méveis).

Ou
O tumor mede mais de 5 cm, mas nao se espalhou para os linfonodos axilares.

A O tumor tem qualquer tamanho (ou ndo ha evidéncia de tumor na mama) e se espalhou para

linfonodos axilares (linfonodos fixos) ou para linfonodos da cadeia mamaria interna.
Ou
O tumor mede mais de 5 cm e se espalhou para linfonodos axilares (linfonodos mdveis).

B O tumor se espalhou para a parede toracica ou causou inchago ou ulceracdo da mama ou é
diagnosticado como cancer de mama inflamatério. Pode ou néo ter se espalhado para ganglios
linfaticos. Quando ha metastase em ganglios linfaticos essa pode envolver (1) linfonodos axilares
moveis ou (2) linfonodos axilares fixos ou linfonodos da cadeia mamaéria interna.

lnc O tumor tem qualquer tamanho (ou ndo ha evidéncia de tumor na mama) e se espalhou para 0s
ganglios linféticos, a qual pode ser: (1) a cadeia linfatica supraclavicular; (2) linfonodos axilares e
linfonodos da cadeia mamaria interna; ou (3) linfonodos da cadeia deltopeitorais.

v O tumor pode ser de qualquer tamanho, ter ou ndo se espalhado para linfonodos préximos, mas se

espalhou para outros 6rgédos, como 0ssos, pulmdes, cérebro, figado, linfonodos distantes ou parede
torécica.

Fonte: ASCO (2017).
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Numero do Parecer: 1.072.253
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Apresentacédo do Projeto:

O Sistema Unico de Saudde (SUS) conta com um conjunto de sistemas de informagdo que possibilitam a
avaliacdo de politicas e programas de saude, bem como da assisténcia prestada. Apesar de conterem
informacdes clinicas e financeiras relativas aos procedimentos realizados pelos cidaddos com financiamento
publico, esses dados estao fragmentados, muitas vezes tém finalidade puramente administrativo/financeiro e
também nao estdo centradas no paciente. O monitoramento das linhas de cuidado da alta complexidade no
SUS pode ser realizado a partir da integracdo dos dados do Sistema de Informacédo de Alta
Complexidade/custo (APAC/SIA), que tem como finalidade registrar a producgéo, a cobranca e o pagamento
de procedimentos de alto custo (quimioterapia, radioterapia, medicamentos excepcionais e terapia de
substituicdo renal) com outros sistemas de informacao tais como o Sistema de Informacédo de Mortalidade
(SIM) e o Sistema de Informacdo Hospitalar (SIH). Grandes bases de dados administrativas vém sendo
cada vez mais empregadas na elaboragéo de politicas, no planejamento e gestéo, avaliagcao e controle dos
servigcos de salide prestados a populagao. O uso desses bancos possui algumas vantagens, como o grande
namero de casos registrados, o reduzido tempo entre a ocorréncia do evento e seu registro no sistema e a
possibilidade de identificacdo do paciente. Além disso, a integracéo entre
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dados primarios e secundarios oferece novas oportunidades para a investigagao em servicos de saude. As
vantagens de ambas as fontes de dados podem ser utilizados sinergicamente e desta forma as suas
desvantagens podem ser superadas. O relacionamento de registros, ou record linkage, representa uma
alternativa para integrar dados dos sistemas de informacdo em saldde e/ou com dados primarios de
pesquisas, ampliando o escopo de perguntas a serem respondidas, além de contribuir para a melhoria da
gualidade dos dados registrados e permitir o seguimento longitudinal da assisténcia ao paciente. Tal
procedimento permite encontrar registros diferentes de uma mesma entidade em bases de dados distintas,
ou identificar registros duplicados em uma mesma base de dados, podendo ser deterministico ou
probabilistico. A proposta desse projeto da continuidade as pesquisas que realizam e utilizam bases de
dados integradas a partir dos sistemas de informacao do SUS. Tem por objetivo construir uma base de
dados com abrangéncia nacional a partir da integragdo dos registros dos sistemas de informagédo em saude
do SUS centrada no paciente. Visa, assim, habilitar o seguimento de coortes histéricas de pacientes
atendidos no segmento de alta complexidade, bem como compor indicadores epidemioldgicos, de resultado
da assisténcia prestada e de gastos com o tratamento desses pacientes no periodo entre 2000 a 2010. Para
o desenvolvimento de base de dados integrada com registros eletronicos em Salde (RES) centradas no
individuo serdo utilizadas duas estratégias: o pareamento de bases de dados e a paralelizacdo das técnicas
de pareamento.

Uma vez desenvolvida a base de dados de pacientes que utilizam procedimentos de alta
complexidade/custo no SUS, etapa fundamental deste projeto, as avaliagdes a serem realizadas
considerardo, dentre outros, 0s seguintes aspectos: a) constru¢cdo da linha de base desses pacientes de
2000 a 2010, com o perfil desses pacientes e de séries histéricas por regides geograficas (taxas de
prevaléncia, incidéncia, letalidade e probabilidade de mudancas de tratamento - linha de cuidado). A andlise
estatistica dos dados incluird, além da analise descritiva das caracteristicas e indicadores selecionados,
(utilizando-se o teste do 2 para verificar diferencas de proporc¢des entre varidveis categéricas e o teste t de
Student para comparacao de variaveis continuas), anélise univariada e multivariada para estimar a relacéo
de uma ou mais variaveis explicativas com os custos diretos de atencéo e com os resultados na saude
(efetividade). Para isto serdo utilizados modelos de regressao linear multipla, modelos de regressao logistica
e modelos de risco proporcional de Cox. O nivel de significAncia adotado sera de 5%; b) analise do
resultado-efetividade, tendo como principal medida de efetividade o tempo de sobrevida dos pacientes. Para
as analises de sobrevida variavel dependente serd o tempo (em meses) decorrido entre a data de entrada
em tratamento até data do 6ébito do paciente. Serdo censurados 0s pacientes que
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receberam alta, que permaneceram vivos até o término do estudo (dezembro de 2010) ou que foram a 6bito
por outras causas. As fungdes de sobrevida seréo calculadas a partir do método de Kaplan-Meyer, segundo
as variaveis explicativas do estudo e o teste de Log-rank serd empregado para comparalas. Para avaliacéo
dos fatores associados a sobrevida, sera empregado o Modelo de Cox, computando-se os hazard-ratios
com os respectivos IC 95%; c) analise de gastos: Na andlise dos gastos sera adotada a perspectiva do
financiador publico, limitando-se aos gastos diretos da atencao a saude (total, por procedimentos, outros
exames complementares, medicamentos de uso excepcional). Também poderéo ser computados os valores
pagos pelo SUS com internagdes hospitalares e outras intercorréncias. Sera construida uma tabela com as
informacdes de valores mensais totais despendidos (em R$) por paciente. Sera calculado o gasto médio
anual atualizado para Dezembro/2010 com base no indice Nacional de Precos ao Consumidor Amplo (IPCA-
IBGE). A analise econdmica serd realizada de acordo com as Diretrizes Metodoldgicas para Elaboracédo de
Estudos de Avaliagdo Econdmica para o Ministério da Saude (2007). Para avaliar os determinantes do gasto
médio anual nos anos de 2000 a 2010, serdo construidos um modelo de regresséo linear multipla, incluindo-
se como co-variaveis os atributos individuais, os fatores clinicos e de contexto. A variavel dependente sera o
logaritmo do gasto médio anual durante o periodo 2000-2010.

Objetivo da Pesquisa:

- Objetivo Primario:

+ A proposta desse projeto da continuidade as pesquisas que realizam e utilizam bases de dados integradas
a partir dos sistemas de informacdo do SUS. Tem por objetivo construir uma base de dados com
abrangéncia nacional a partir da integracao dos registros dos sistemas de informacdo em saldde do SUS
centrada no paciente. Visa, assim, habilitar o seguimento de coortes histdricas de pacientes atendidos no
segmento de alta complexidade, bem como compor indicadores epidemioldgicos, de resultado da
assisténcia prestada e de gastos com o tratamento desses pacientes no periodo entre 2000 a 2010.

- Objetivo Secundério:

i) Obter uma série histdrica nacional de trajetérias assistenciais de pacientes atendidos no segmento de alta
complexidade do SUS;

il) Mapear a distribuicdo de oferta de servicos de alta complexidade e tecnologia no territério nacional;

iii) Compor de indicadores epidemioldgicos, de resultado da assisténcia prestada e dos gastos
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realizados pelo SUS; iv) Desenvolver software para a integracdo de diferentes bases de dados
administrativas do SUS em uma base de registros eletrédnicos em saude centrada no paciente;
v) Analise de situa¢des na alta complexidade para orientar o planejamento de ac¢des, servigos e
incorporacdo de tecnologias.

Avaliagdo dos Riscos e Beneficios:

- Riscos:

+ Pelo descrito pelos pesquisadores, o risco do estudo esta centralizado na possibilidade de ndo anonimato
dos participantes. Entretanto, eles prop8e a estratégia que se segue para manutencdo do anonimato: "A
pesquisa proposta sera desenvolvida de acordo com os principios éticos de respeito pela pessoa,
beneficéncia e justica, seguindo as diretrizes e normas regulamentadoras da Resolucdo CNS n° 466
1212/2012 do Ministério da Saude. Para o linkage de dados, tomou-se como referéncia os mesmos
principios adotados pelo Council for International Organizations of Medical Sciences (CIOMS, 2008). Sdo
previstas normas restritas visando garantir a seguranca dos dados e a confidencialidade das informacoes.
As bases utilizadas durante o processo de linkage probabilistico somente incluirdo os campos de
identificacdo necessarios para o processo de linkage, i.e., nenhum campo adicional que possa armazenar
informacgdes potencialmente sensiveis (ex. causas de 6bitos) estara disponivel conjuntamente com as
informacdes de identificacdo do participante durante a execucdo dos procedimentos de linkage
probabilistico. Ao final do processo de linkage, serdo apagadas todas as informacdes de identificacdo na
base resultante, sendo mantidos apenas o campo com a informacao do identificador univoco (ID UNICO).
Esse Ultimo serd, entdo, empregado para a recuperacao, de forma deterministica, das informagbes de
interesse nas demais bases (ex. causa do 6bito). Nas analises das bases os dados disponibilizados para os
pesquisadores os dados ndo estarao mais identificados.

- Beneficios:

+ Os pacientes constantes nessas bases de dados nao serdo diretamente beneficiadas, entretanto, o estudo
permitira obter informacgdes sobre o perfil epidemiolégico, clinico e gastos em salude com pacientes em
terapias renais e em tratamento oncoldgico no SUS, Brasil. Estas informagfes poderédo favorecer o
desenvolvimento de politicas publicas para melhor abordagem, acompanhamento e prevenc¢do da doenca
renal cronica e do cancer no pais. Além disso, podera favorecer o planejamento dessas a¢des e sustentar o
uso mais racional dos recursos econdémicos direcionados a essa terapéutica de alto custo pelo Ministério da
Saude.
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Comentérios e Consideracdes sobre a Pesquisa:

Trata-se de um projeto de grande relevancia cientifica, social e econémica que podera impactar no
dispéndio financeiro no tratamento de pacientes com doencas cronicas pelo Sistema Unico de Saude, em
especial, as renais e os canceres.

Consideragdes sobre os Termos de apresentacgdo obrigatoria:

- Informacdes bésicas do projeto de pesquisa;

- Projeto de pesquisa na integra;

- Folha de rosto devidamente assinada pelo pesquisador responsavel e pelo vice-diretor da Faculdade de
Medicina da UFMG;

- Parecer consubstanciado da Camara do Departamento de Medicina Preventiva e Social da Faculdade de
Medicina da UFMG;

- Termo de Consentimento de Uso de Banco de Dados assinado pelos pesquisadores devido a
impossibilidade de obtengédo do Termo de Consentimento Livre e Esclarecido de todos os participantes;
- Memorando n°® 126 da Coordenadoria Geral de Sistemas de Informacao autorizando a liberacdo dos dados
dos Sistemas de Informacao Ambulatorial e Hospitalar (SIA/SIH) do SUS para a realizacao da pesquisa.

Recomendagdes:

Conclus8es ou Pendéncias e Lista de Inadequagdes:
Diante do exposto, sou, SMJ dos demais membros do COEP/UFMG pela aprovacéo do projeto de pesquisa.

Situag&o do Parecer:

Aprovado

Necessita Apreciacdo da CONEP:
Nao

Consideragdes Finais a critério do CEP:
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BELO HORIZONTE, 21 de Maio de 2015

Assinado por:

Telma Campos Medeiros Lorentz
(Coordenador)
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PARECER CONSUBSTANCIADO DO CEP

DADOS DA EMENDA

Titulo da Pesquisa: Avaliacdo epidemioldgica, econémica e de trajetérias assistenciais de procedimentos
de alto custo no SUS: utilizagdo de base de dados centrada no paciente a partir da
integracdo de registros dos sistemas de informacao em salde

Pesquisador: Mariangela Leal Cherchiglia

Area Tematica:

Versdo: 2

CAAE: 44121315.2.0000.5149

Instituicdo Proponente: Faculdade de Medicina da UFMG
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

Numero do Parecer: 2.302.522

Apresentacédo do Projeto:

O Sistema Unico de Saudde (SUS) conta com um conjunto de sistemas de informagdo que possibilitam a
avaliacdo de politicas e programas de saude, bem como da assisténcia prestada. Apesar de conterem
informacdes clinicas e financeiras relativas aos procedimentos realizados pelos cidaddos com financiamento
publico, esses dados estao fragmentados, muitas vezes tém finalidade puramente administrativo/financeiro e
também nao estdo centradas no paciente. O monitoramento das linhas de cuidado da alta complexidade no
SUS pode ser realizado a partir da integracdo dos dados do Sistema de Informacédo de Alta
Complexidade/custo (APAC/SIA), que tem como finalidade registrar a producgéo, a cobranca e o pagamento
de procedimentos de alto custo (quimioterapia, radioterapia, medicamentos excepcionais e terapia de
substituicdo renal) com outros sistemas de informacao tais como o Sistema de Informacédo de Mortalidade
(SIM) e o Sistema de Informacdo Hospitalar (SIH). Grandes bases de dados administrativas vém sendo
cada vez mais empregadas na elaboragéo de politicas, no planejamento e gestéo, avaliagcao e controle dos
servigcos de salide prestados a populagao. O uso desses bancos possui algumas vantagens, como o grande
namero de casos registrados, o reduzido tempo entre a ocorréncia do evento e seu registro no sistema e a
possibilidade de identificacdo do paciente. Além disso, a integracéo entre
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dados primarios e secundarios oferece novas oportunidades para a investigagao em servicos de saude. As
vantagens de ambas as fontes de dados podem ser utilizados sinergicamente e desta forma as suas
desvantagens podem ser superadas. O relacionamento de registros, ou record linkage, representa uma
alternativa para integrar dados dos sistemas de informacdo em saldde e/ou com dados primarios de
pesquisas, ampliando o escopo de perguntas a serem respondidas, além de contribuir para a melhoria da
gualidade dos dados registrados e permitir o seguimento longitudinal da assisténcia ao paciente. Tal
procedimento permite encontrar registros diferentes de uma mesma entidade em bases de dados distintas,
ou identificar registros duplicados em uma mesma base de dados, podendo ser deterministico ou
probabilistico. A proposta desse projeto da continuidade as pesquisas que realizam e utilizam bases de
dados integradas a partir dos sistemas de informacao do SUS. Tem por objetivo construir uma base de
dados com abrangéncia nacional a partir da integragdo dos registros dos sistemas de informagédo em saude
do SUS centrada no paciente. Visa, assim, habilitar o seguimento de coortes histéricas de pacientes
atendidos no segmento de alta complexidade, bem como compor indicadores epidemioldgicos, de resultado
da assisténcia prestada e de gastos com o tratamento desses pacientes no periodo entre 2000 a 2010. Para
o desenvolvimento de base de dados integrada com registros eletronicos em Salde (RES) centradas no
individuo serdo utilizadas duas estratégias: o pareamento de bases de dados e a paralelizacdo das técnicas
de pareamento. Uma vez desenvolvida a base de dados de pacientes que utilizam procedimentos de alta
complexidade/custo no SUS, etapa fundamental deste projeto, as avaliagcdes a serem realizadas
considerardo, dentre outros, 0s seguintes aspectos: a) constru¢do da linha de base desses pacientes de
2000 a 2016, com o perfil desses pacientes e de séries historicas por regides geograficas (taxas de
prevaléncia, incidéncia, letalidade e probabilidade de mudancas de tratamento - linha de cuidado). A andlise
estatistica dos dados incluird, além da analise descritiva das caracteristicas e indicadores selecionados,
(utilizando-se o teste do 2 para verificar diferencas de proporcdes entre variaveis categoricas e o teste t de
Student para comparac¢éo de variaveis continuas), analise univariada e multivariada para estimar a relacao
de uma ou mais variaveis explicativas com os custos diretos de atenc@o e com os resultados na saude
(efetividade). Para isto serdo utilizados modelos de regressao linear maltipla, modelos de regresséo logistica
e modelos de risco proporcional de Cox. O nivel de significancia adotado serd de 5%; b) analise do
resultado-efetividade, tendo como principal medida de efetividade o tempo de sobrevida dos pacientes. Para
as analises de sobrevida variavel dependente serd o tempo (em meses) decorrido entre a data de entrada
em tratamento até data do Obito do paciente. Serdo censurados os pacientes que receberam alta, que
permaneceram vivos até o término do estudo
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(dezembro de 2016) ou que foram a Gbito por outras causas. As funcdes de sobrevida serdo calculadas a
partir do método de Kaplan-Meyer, segundo as variaveis explicativas do estudo e o teste de Log-rank sera
empregado para compard-las. Para avaliacdo dos fatores associados a sobrevida, sera empregado o
Modelo de Cox, computando-se os hazard-ratios com os respectivos IC 95%; c) analise de gastos: Na
analise dos gastos sera adotada a perspectiva do financiador publico, limitando-se aos gastos diretos da
atencdo a saude (total, por procedimentos, outros exames complementares, medicamentos de uso
excepcional). Também poderdo ser computados os valores pagos pelo SUS com internacgdes hospitalares e
outras intercorréncias. Sera construida uma tabela com as informacgcdes de valores mensais totais
despendidos (em R$) por paciente. Sera calculado o gasto médio anual atualizado para Dezembro/2016
com base no indice Nacional de Precos ao Consumidor Amplo (IPCA/IBGE). A analise econdmica sera
realizada de acordo com as Diretrizes Metodoldgicas para Elaboracao de Estudos de Avaliagdo Econ6mica
para o Ministério da Saude (2007). Para avaliar os determinantes do gasto médio anual nos anos de 2000 a
2016, serdo construidos um modelo de regresséao linear multipla, incluindo-se como co-variaveis os atributos
individuais, os fatores clinicos e de contexto. A variavel dependente sera o logaritmo do gasto médio anual
durante o periodo 2000-2016.

Objetivo da Pesquisa:

- Objetivo Primario:

+ A proposta desse projeto da continuidade as pesquisas que realizam e utilizam bases de dados integradas
a partir dos sistemas de informac¢ao do SUS. Tem por objetivo construir uma base de dados com
abrangéncia nacional a partir da integracdo dos registros dos sistemas de informacdo em saide do SUS
centrada no paciente. Visa, assim, habilitar o seguimento de coortes histdricas de pacientes atendidos no
segmento de alta complexidade, bem como compor indicadores epidemiolégicos, de resultado da
assisténcia prestada e de gastos com o tratamento desses pacientes no periodo entre 2000 a 2016.

- Objetivo Secundério:

i) Obter uma série histérica nacional de trajetérias assistenciais de pacientes atendidos no segmento de alta
complexidade do SUS;

i) Mapear a distribuicdo de oferta de servigos de alta complexidade e tecnologia no territério nacional;

iii) Compor de indicadores epidemiol6gicos, de resultado da assisténcia prestada e dos gastos

realizados pelo SUS;
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iv) Desenvolver software para a integragédo de diferentes bases de dados administrativas do SUS em uma
base de registros eletrbnicos em salde centrada no paciente;

v) Analise de situa¢des na alta complexidade para orientar o planejamento de ac¢des, servigos e
incorporacdo de tecnologias.

Avaliagdo dos Riscos e Beneficios:

- Riscos:

+ Pelo descrito pelos pesquisadores, o risco do estudo esta centralizado na possibilidade de ndo anonimato
dos participantes. Entretanto, eles prop8e a estratégia que se segue para manutencdo do anonimato: "A
pesquisa proposta sera desenvolvida de acordo com os principios éticos de respeito pela pessoa,
beneficéncia e justica, seguindo as diretrizes e normas regulamentadoras da Resolu¢do CNS n° 466/2012
do Ministério da Saude. Para o linkage de dados, tomou-se como referéncia os mesmaos principios adotados
pelo Council for International Organizations of Medical Sciences (CIOMS, 2008). S&o previstas normas
restritas visando garantir a seguranca dos dados e a confidencialidade das informacdes. As bases utilizadas
durante o processo de linkage probabilistico somente incluirdo os campos de identificacdo necessarios para
o processo de linkage, i.e., nenhum campo adicional que possa armazenar informagfes potencialmente
sensiveis (ex. causas de 0bitos) estara disponivel conjuntamente com as informacgdes de identificagdo do
participante durante a execucdo dos procedimentos de linkage probabilistico. Ao final do processo de
linkage, serdo apagadas todas as informacdes de identificacdo na base resultante, sendo mantidos apenas
0 campo com a informacé&o do identificador univoco (ID UNICO). Esse ultimo sera, entdo, empregado para a
recuperacgdo, de forma deterministica, das informagfes de interesse nas demais bases (ex. causa do 0bito).
Nas andlises das bases os dados disponibilizados para os pesquisadores os dados ndo estardo mais
identificados.

- Beneficios:

+ Os pacientes constantes nessas bases de dados nao serdo diretamente beneficiadas, entretanto, o estudo
permitira obter informacgdes sobre o perfil epidemiolégico, clinico e gastos em salude com pacientes em
terapias renais e em tratamento oncoldgico no SUS, Brasil. Estas informagfes poderédo favorecer o
desenvolvimento de politicas publicas para melhor abordagem, acompanhamento e prevenc¢do da doenca
renal cronica e do cancer no pais. Além disso, podera favorecer o planejamento dessas a¢des e sustentar o
uso mais racional dos recursos econdémicos direcionados a essa terapéutica de alto custo pelo Ministério da
Saude.
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Comentérios e Consideracdes sobre a Pesquisa:

Trata-se de primeira emenda a projeto de pesquisa previamente aprovado por este CEP. Os autores
solicitam o acréscimo dos anos 2011, 2012, 2013, 2014, 2015 e 2016 referentes as

bases de dados APAC/SAI/SUS, SIH/SUS e SIM/SUS. Tal solicitagdo permitirh uma melhor analise temporal
dos dados e ndo comprometem ou alteram os riscos e beneficios aos participantes da pesquisa.

Consideracdes sobre os Termos de apresentacdo obrigatoéria:
Todos os termos de apresentacao obrigatéria foram anexados ao projeto.

Conclustes ou Pendéncias e Lista de Inadequagdes:

Diante do exposto, salvo melhor juizo dos demais membros do CEP/UFMG, sou pela aprovacdo da emenda
ao projeto de pesquisa.

Consideragdes Finais a critério do CEP:

Tendo em vista a legislacdo vigente (Resolu¢cdo CNS 466/12), o COEP-UFMG recomenda aos
Pesquisadores: comunicar toda e qualquer alteracdo do projeto e do termo de consentimento via emenda na
Plataforma Brasil, informar imediatamente qualquer evento adverso ocorrido durante o desenvolvimento da
pesquisa (via documental encaminhada em papel), apresentar na forma de notificagdo relatérios parciais do
andamento do mesmo a cada 06 (seis) meses e ao término da pesquisa encaminhar a este Comité um
sumario dos resultados do projeto (relatério final).

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situacao
Informagées Basicas| PB_INFORMACOES_BASICAS 974750 22/08/2017 Aceito
do Projeto El.pdf 14:52:38
Outros Carta_encaminhamento.pdf 22/08/2017 |Mariangela Leal Aceito

14:49:53 | Cherchiglia
Outros Transferéncia dados UFMG.pdf 17/04/2015 Aceito
11:29:51
Outros UFMG_SIPAR_25000-133199-2012- 17/04/2015 Aceito
24.PDF 11:29:14
Outros Aprovacdo_Parecer_Camara.pdf 17/04/2015 Aceito
11:28:29
Outros Termo de Consentimento de Uso de 17/04/2015 Aceito
Banco de Dados assinado.pdf 11:27:29
Projeto Detalhado / | Projeto_Integracdo_Dados.pdf 17/04/2015 Aceito
Brochura 11:27:15
Investigador
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Rerani ™

Folha de Rosto Folha_rosto.pdf 10/12/2014 Aceito
14:42:23

Outros 441213152emendaassinada.pdf 28/09/2017 |Vivian Resende Aceito
09:53:26

Outros 441213152pareceremassinado.pdf 28/09/2017 |Vivian Resende Aceito
09:53:35

Situacéo do Parecer:
Aprovado

Necessita Apreciagcdo da CONEP:
N&o

BELO HORIZONTE, 28 de Setembro de 2017

Assinado por:

Vivian Resende
(Coordenador)
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