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RESUMO

CONCEICAO, Aline Rosignoli da, D.Sc., Universidade Federal de Vigosa, mar¢o de 2024.
Qualidade da dieta, risco cardiometabdlico e incidéncia de eventos cardiovasculares em
individuos na atencio secundaria em cardiologia: resultados do estudo DICA-BR.
Orientadora: Josefina Bressan. Coorientadoras: Leidjaira Juvanhol Lopes e Ceres Mattos Della
Lucia.

Introducao: As doengas cardiovasculares (DCV) correspondem a principal causa de morte no
Brasile no mundo. Diversos sdo os fatores de risco que levam as DCV, como o estilo de vida
inadequado, destacando-se o hébito alimentar como importante fator de risco que pode e deve
ser modificado. Objetivos: Avaliar o efeito do Programa Alimentar Brasileiro Cardioprotetor
(DICA-Br) na qualidade da dieta e a relagdo desta com marcadores de risco cardiometabdlico
e incidéncia de DCV em individuos da atencdo secundaria em cardiologia. Métodos: Este
estudo prospectivo foi conduzido com dados da linha de base e apds 12, 24, 36 e 48 meses do
estudo de intervengdo DICA-Br (RCT: NCT01620398). Um processo de randomizagdo central
foi realizado para alocar os participantes em dois grupos: intervengdo (GI, que recebeu o
protocolo do DICA-Br) ou controle (GC, que recebeu tratamento usual). Foram incluidos
individuos com idade >45 anos de todas as regides brasileiras e que apresentavam evidéncia
atual ou nos ultimos 10 anos de aterosclerose manifesta. Dados de consumo alimentar,
sociodemograficos, comportamentais, antropométricos, clinicos, bem como os marcadores
classicos de risco cardiometabdlico e desfechos cardiovasculares foram analisados. A qualidade
da dieta foi avaliada por meio do calculo do indice Inflamatério da Dieta (IID), Capacidade
Antioxidante total da Dieta (CATd), Indice de Dieta Baseada em Vegetais (PDI) saudaveis
(hPDI) e ndo saudaveis (uPDI), ¢ Indice de Alimentagdo saudavel alternativo modificado
(mAHEI). Resultados: Artigo 1 - Individuos do GI (n=1.077) apresentaram valores médios
mais baixos para o IID e mais altos para a CATd, PDI, hPDI e mAHEI em relacdo aos
individuos do GC (n=1.108) em todos os tempos. Os participantes apresentaram menores
valores de IID e pontuacdes mais altas para hPDI, uPDI (48 meses vs. baseline), PDI e mAHEI
(24 meses vs. baseline) independentemente do grupo. O GI apresentou melhores resultados em
relacdo ao GC a partir de 12 meses para o IID e nos meses 12, 36 e 48 para o mAHEI As
andlises dos artigos 2 e 3 foram realizadas com a amostra total (individuos do GI e GC avaliados
conjuntamente). Artigo 2 - Os deltas (mudangas) do IID e da CATd se associaram

positivamente e negativamente, respectivamente, com os deltas de parametros antropométricos



como indice de massa corporal e relagdo cintura estatura (RCE) em mais de um periodo
avaliado. Além disso, os deltas do PDI e hPDI foram inversamente associados com o delta de
colesterol total e lipoproteina de baixa densidade (A 0-36m) e glicose em jejum (A 0-12m). O
delta do uPDI foi positivamente associado com deltas de glicose em jejum (A 0-36m) e pressao
arterial sistolica (A 0-24m), e o delta do mAHEI foi inversamente associado com o delta da
RCE e concentracdo sérica de triglicerideos (A 0-24m). Artigo 3 — Apo6s 3 anos de
acompanhamento (A 0-36m), mudancas no mAHEI foram associadas a uma menor incidéncia
de DCV nos modelos bruto e ajustado. Conclusdo: O protocolo do DICA-Br melhorou a
qualidade da dieta e impactou positivamente os principais fatores de risco cardiometabolicos.
Entretanto, associa¢des entre a melhora da qualidade da dieta e a incidéncia de DCV s6 foram
observadas apds 36 meses de acompanhamento, o que sugere que as mudancas na dieta devem
ser mantidas a longo prazo para que os possiveis efeitos sejam observados. Indices alimentares
podem e devem ser utilizados para ajudar a elucidar o papel que a dieta desempenha na

prevencao e no manejo das DCV.

Palavras-chave: Indice inflamatério da dieta. Capacidade antioxidante total da dieta. Indice de
dieta baseada em vegetais. Indice de alimentagdo saudavel alternativo. Atencdo secundéria a

saude.



ABSTRACT

CONCEICAO, Aline Rosignoli da, D.Sc., Universidade Federal de Vigosa, March, 2024. Diet
quality, cardiometabolic risk and incidence of cardiovascular events in individuals in
secondary care in cardiology: results from BALANCE Program Trial. Adviser: Josefina
Bressan. Co-advisers: Leidjaira Juvanhol Lopes e Ceres Mattos Della Lucia.

Introduction: Cardiovascular diseases (CVD) are the leading cause of death in Brazil and the
world. Several risk factors, such as lifestyle, lead to CVD, with eating habits as an important
modifiable risk factor. Objectives: To evaluate the effect of the Brazilian Cardioprotective
Nutritional Program Trial (BALANCE Program Trial) on diet quality and its relationship with
cardiometabolic risk parameters and incidence of cardiovascular events in individuals in
secondary care in cardiology. Methods: This prospective study was conducted with data from
baseline and after 12, 24, 36, and 48 months from the multicenter BALANCE Program study
(RCT: NCT01620398). A central randomization process was carried out to allocate participants
into two groups: intervention (IG, which received the BALANCE protocol) or control (CG,
which received the usual treatment). Individuals aged >45 from all Brazilian regions and with
current evidence or in the last 10 years of manifest atherosclerosis were included. Food
consumption, sociodemographic, lifestyle, anthropometric, clinical data, classic
cardiometabolic risk markers, and cardiovascular outcomes were evaluated. Diet quality was
assessed by calculating the Dietary Inflammatory Index (DII), Dietary Total Antioxidant
Capacity (dTAC), overall Plant-Based Diet Index (PDI), healthful Plant-Based Diet Index
(hPDI), unhealthful Plant-Based Diet Index (uPDI), and modified Alternative Healthy Eating
Index (mAHEI). Results: Article 1 - Individuals in the IG (n=1,077) had lower mean values of
DII, and higher dTAC, PDI, hPDI, and mAHEI compared to individuals from the CG (n=1,108)
at all times. Participants had lower DII values and higher scores for hPDI, uPDI (48 months vs.
baseline), PDI and mAHEI (24 months vs. baseline) regardless of the group. The IG showed
better results than the control group after 12 months for the DII and at months 12, 36, and 48
for the mAHEI The analyses of articles 2 and 3 were carried out with the total sample
(intervention and control groups combined). Article 2 - The delta (changes) of DII and dTAC
were positively and inversely associated, respectively, with the delta of risk factors related to
anthropometric parameters such as body mass index and waist-to-height ratio (WHtR) in more

than one period evaluated. Also, we found that the PDI and hPDI delta were inversely



associated with total cholesterol, low-density lipoprotein cholesterol (A 0-36m), and fasting
glucose (A 0-12m) deltas. The uPDI delta was positively associated with fasting glucose (A 0-
36m) and systolic blood pressure deltas (A 0-24m), and the mAHEI delta was inversely
associated with the WHtR and serum concentration of triglycerides deltas (A 0-24m). Article
3 — After 3 years of follow-up (A 0-36m), changes in mAHEI were associated with a lower
incidence of CVD in both crude and adjusted models. We did not observe any association
between changes in the other indices evaluated and the outcomes. Conclusion: The BALANCE
Program improved diet quality and impacted the improvement of cardiometabolic risk factors.
However, associations between improved diet quality and the incidence of CVD were only
observed after 36 months of follow-up, which suggests that dietary changes must be maintained
in the long term for possible effects to be observed. Dietary indices can and should be used to

help elucidate the role that diet plays in the prevention and management of CVD.

Keywords: Dietary inflammatory index. Dietary total antioxidant capacity. Plant-based diet

index. Alternative healthy eating index. Secondary health care.
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1. Introducio

As doengas cardiovasculares (DCV) correspondem a principal causa de morte no Brasil
(NASCIMENTO et al., 2018) e no mundo, com uma média de 18 milhdes de mortes a cada ano
(44% das mortes por doengas cronicas ndo transmissiveis - DCNT) (WHO, 2021). Dados do
Cardidémetro, uma ferramenta desenvolvida pela Sociedade Brasileira de Cardiologia (SBC),
estimam que mais de 148 mil 6bitos por DCV foram registrados no pais até a metade de maio
de 2024 (SBC, 2024). Estima-se que, até o ano 2030, um total de 23,6 milhdes de pessoas
morrerdo de DCV por ano. Esse grupo de doencas, que acomete o coragdo € 0s vasos
sanguineos, tem como tipos principais a doenca arterial coronariana (DAC), doenca
cerebrovascular, doenca arterial periférica (DAP) e doenca cardiaca congénita (DCC)
(ALEXANDER et al., 2016).

A presenca dos fatores de risco classicos (hipertensdo arterial sistémica (HAS), diabetes
mellitus (DM), dislipidemia, obesidade, sedentarismo, tabagismo, alcoolismo e historico
familiar) em conjunto com varios outros fatores, incluindo questdes sociodemograficas, étnicas,
culturais, alimentares e comportamentais, representam a etiologia mais importante para o
desenvolvimento de DCV (PRECOMA et al. 2019).

A carga de DCV afeta principalmente aqueles que vivem em paises de baixa/média
renda, visto que nessas condicdes, os fatores de risco estio aumentados como resultado da
transicao epidemiologica e nutricional (ROTH et al., 2017). Diante do crescente impacto das
DCYV sobre a saude, a Organizagdo Mundial de Saude (OMS) estabeleceu uma meta de redugao
de 25% na mortalidade associada a essas doengas até 2025 (WHO, 2014). O cumprimento dessa
meta inclui esforcos para melhorar a prevengdo secundaria, cujo objetivo € prevenir novos
eventos cardiovasculares em um grupo de alto risco em longo prazo (KRONICK et al., 2015).
Além disso, especificamente no Brasil, o plano de A¢des Estratégicas para o Enfrentamento das
Doengas Cronicas e Agravos Nao Transmissiveis no Brasil, 2021-2030 visa contribuir para a
promocao da satide da populagdo e para a prevengao dos principais fatores de risco das doencas
e agravos nao transmissiveis (DANT), incluindo as DCV (BRASIL, 2020).

Tendo em vista que padrdes alimentares ndo saudaveis sdo gatilhos importantes no
desenvolvimento de doengas cronicas, modificacoes dietéticas foram estabelecidas como uma
das estratégias mais importantes para a prevencdo de DCV (MOZAFFARIAN, 2016; YU;
MALIK; HU, 2018). Estudos epidemiologicos t€ém mostrado menor incidéncia e mortalidade
por DCV associada a dietas saudaveis em individuos com e sem DCV prévia (LIEBSON;
AMSTERDAM, 2009; SCHWINGSHACKL; HOFFMANN, 2015; GARCIA-ARELLANO et
al., 2015; SOTOS-PRIETO et al., 2017; JIMENEZ-TORRES et al., 2021).
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Dentre as intervengdes dietéticas, ha um consenso de que a Dieta Mediterranea
(MedDiet) ¢ a mais adequada para preven¢do e tratamento das DCV (SBC, 2013; DIAB et
al., 2023). Os mecanismos relacionados aos efeitos benéficos desse padrao alimentar incluem
areducao dos marcadores de estresse oxidativo e inflamatdrio, e uma melhora do perfil lipidico,
sensibilidade a insulina, fungdo endotelial e trombética (MARTINEZ-GONZALEZ et al., 2015;
JIMENEZ-TORRES et al., 2021). Possivelmente, esses efeitos sdo atribuiveis aos compostos
bioativos como polifenois, dcidos graxos insaturados e antioxidantes advindos do azeite, peixe
e nozes (ABETE et al., 2011).

Entretanto, tendo em vista que a MedDiet se refere ao padrao alimentar das pessoas que
vivem cercadas pelo mar Mediterraneo (VAN HORN et al., 2016), a adog@o de uma dieta com
boas caracteristicas nutricionais que respeitem as orientagdes dietéticas e as preferéncias
pessoais, bem como os aspectos culturais, étnicos e econdomicos tem sido objetivo de pesquisa
em varios paises. Nesse contexto, com foco nas necessidades da populagdo brasileira, foi
desenvolvido o Programa Alimentar Brasileiro Cardioprotetor (DICA-Br), cujo objetivo ¢
melhorar o consumo de alimentos com potencial papel cardioprotetor disponiveis e acessiveis
no pais (DA SILVA et al., 2018).

Uma vez que fatores de risco dietéticos sdo definidos por padrdes de ingestdao abaixo ou
acima do ideal, ou seja, consumo reduzido ou excessivo de componentes alimentares associados
a reduc¢do ou ao aumento do risco de doencas, respectivamente, o termo qualidade da dieta tem
sido utilizado com o objetivo de quantificar a salubridade geral de um padrao alimentar com
base em seus constituintes. A avaliacdo da qualidade da dieta estd alinhada com o entendimento
de que: 1) a avaliagdo da totalidade exerce um efeito maior nos desfechos de satide em relagao
aos componentes individuais, e 2) um resumo do padrdo geral de ingestdo de uma populagao
pode estar ligado ao risco de doengas relacionadas com a dieta, incluindo DCV. Nesse sentido,
indices ou escores dietéticos representam um dos métodos que podem ser utilizados para
avaliag¢do da qualidade da dieta (PETERSEN; KRIS-ETHERTON, 2021).

Além do DICA-Br, atualmente ndo existem mais estudos que avaliaram a qualidade da
dieta de uma alimentagdo cardioprotetora, especialmente composta por alimentos tipicos do
Brasil, e seus efeitos sobre variaveis antropométricas, metabolicas e na incidéncia de eventos
cardiovasculares, sobretudo, em longo prazo. Nesse contexto, avaliar a qualidade da dieta do
protocolo do DICA-Br, com base em seu perfil inflamatorio, capacidade antioxidante e
consumo alimentar associado a redug¢do do risco de DCV, e associa-la aos marcadores
antropométricos, metabolicos e incidéncia de eventos cardiovasculares na prevengao

secunddria ¢ de extrema importancia.
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2. Revisdo de literatura
2.1. Doengas cardiovasculares

As DCNT sdao causadas por combinacdes entre fatores genéticos, fisioldgicos,
ambientais e comportamentais, e resultam em uma taxa média de mortalidade de 40 milhdes de
individuos anualmente, o que representa 70% das mortes globais (KARUNATHILAKE;
GANEGODA, 2018). Dentre as DCNT, destacam-se as DCV, que sdo um grupo de doengas do
coracdo e dos vasos sanguineos cuja principal causa de desenvolvimento ¢, na maioria das
vezes, a aterosclerose (FRANCULA-ZANINOVIC; NOLA, 2018; KRALJ; BRKIC BILOS,
2013).

Destacam-se quatro tipos principais de DCV, sendo elas: DAC, DAP, DCC e doenca
cerebrovascular. A DAC, o tipo mais comum de DCV, refere-se ao estreitamento dos vasos
sanguineos que fornecem sangue oxigenado ao coracdo, enquanto a DAP ¢ causada pela
diminui¢do do fluxo sanguineo aos membros (principalmente nas pernas). A DCC ¢ mais
comumente identificada por meio de defeitos congénitos associados a estrutura do coragao,
enquanto a doenca cerebrovascular estd associada a danos nos vasos sanguineos que fornecem
sangue ao cérebro, com consequente agregacdo plaquetdria (KARUNATHILAKE;
GANEGODA, 2018).

As DCV tém impactos sociais e de satde, visto que além dos tratamentos exigirem
recursos financeiros significativos, o diagndstico muitas vezes ¢ tardio, o que resulta na piora
irreversivel das condi¢des do paciente ou morte (KARUNATHILAKE; GANEGODA, 2018).
No Brasil, as DCV sdo responsaveis por 27% do total de mortes, sendo a primeira causa de
obito entre os brasileiros (OLIVEIRA et al. 2020). Entretanto, apesar da alta taxa de
mortalidade, 90% das DCV podem ser evitadas tomando-se as precaugdes necessarias (KRASI
etal., 2019).

Além das mortes, as DCV geram alto custo para ambos os setores, publico ou privado,
principalmente relacionados as internagdes. O sistema de satde publico no Brasil atende cerca
de 70% da populacdo, e, portanto, iniciativas para melhorar a eficiéncia do sistema sao
necessarias (VICTORA et al., 2011). Além disso, uma vez que a piramide etaria demonstra um
aumento de propor¢do de idosos e da expectativa de vida do brasileiro (SIQUEIRA; DE
SIQUEIRA-FILHO; LAND, 2017), um consequente aumento na incidéncia de DCV e nos
custos de forma exponencial é esperado (ASSARI; AZIMI; TAGHVA, 2017).

Stevens et al. (2018) teve como objetivo avaliar o impacto economico de quatro doengas
cardiacas no Brasil: HAS, infarto do miocardio, fibrilagdo atrial e insuficiéncia cardiaca. A

analise baseou-se em estimar a prevaléncia, incidéncia, perda de bem-estar, custos do sistema
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de saude e perda de produtividade atribuidos as doengas. O estudo demonstrou que em 2015, o
Brasil gastou cerca de R$ 56,2 bilhdes, sendo cerca de 62,9% referentes a custos do sistema de
saude. Além disso, segundo a Sociedade Brasileira de Cardiologia, o sistema publico de satide
gastou cerca de R$9.378.278 referentes a admissdes clinicas cardiovasculares no Brasil de 2008
a 2019. Insuficiéncia cardiaca, doengas cerebrovasculares e sindromes coronarianas foram
responsaveis pela maior parte desses valores. Embora os procedimentos cirirgicos ocorrem em
menor nimero do que os procedimentos clinicos, sdo responsaveis pelas maiores despesas com
R$10.524.044 gastos (OLIVEIRA et al., 2022).

Por fim, tendo em vista que a maior parte dos fatores de risco das DCV sdo passiveis de
prevencao e modificacdo, como a cessa¢do do tabagismo e etilismo, a pratica regular de
atividade fisica, a ado¢ao de uma dieta saudavel e o controle de DCNT como obesidade, DM,
dislipidemias e HAS, o desenvolvimento e a implanta¢do de politicas que visem o estimulo a
habitos de vida saudaveis, bem como o acesso a medidas de prevencao primaria e secundaria
associados ao tratamento de eventos cardiovasculares ¢ fundamental para o controle da doenca
em todos os paises, incluindo o Brasil (SCHWALM et al., 2016; PRECOMA et al. 2019;
TORREGLOSA et al. 2020).

2.2. Atenc¢ao secundaria em doencas cardiovasculares

As DCV continuam sendo uma das principais causas de mortalidade em todo o
mundo, mas com o manejo correto, elas se tornam menos fatais (AKYEA et al., 2019).
Entretanto, isso significa que grande parte da populacdo ainda vive com essa condi¢do cronica
(MOZAFFARIAN, 2017). Pacientes com DCV apresentam maior risco para ocorréncia de
novos eventos, principalmente acidentes vasculares cerebrais (AVC) e eventos coronarianos
(KERNAN et al., 2016; MOZAFFARIAN et al., 2016).

Basicamente, existem trés niveis de preven¢do para uma doenca. A primdria, que se
refere as medidas gerais e cldssicas por meio da adesdo de habitos alimentares saudaveis e a
pratica de exercicio fisico para prevengao de doengas e promog¢ao da satde. A secundaria, que
estéd relacionada com a reducao do impacto da doenca, principalmente por meio do diagndstico
e tratamento precoces, prevenindo ou retardando a evolucdo do processo patoldgico em um
grupo de alto risco. E a terciaria, que consiste em reduzir a dor e melhorar a
expectativa/qualidade de vida quando os efeitos de longo prazo ja estdo instalados
(KARUNATHILAKE; GANEGODA, 2018).

Estima-se que apenas 14% a 35% dos sobreviventes de infarto agudo do miocardio

(IAM) e 31% dos pacientes apds cirurgia de revascularizacdo do miocardio participam de
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programas de preven¢do secundaria. Ainda, 70% desses pacientes ndo recebem intervengdes
baseadas na redugao dos fatores de risco (BJARNASON-WEHRENS et al., 2010; CLARK,
2010).

Os pacientes com DCV ja instalada se beneficiam da prevengdo secundaria uma vez que
esta permite a identificacdo de fatores de risco, com consequente diagndstico precoce,
permitindo aos pacientes encaminhamento aos seus respectivos tratamentos. Ainda, a
prevencao secundaria apresenta um custo muito menor e se concentra em tratamentos menos
agressivos, que incluem uso de medicamentos e mudangas no estilo de vida, em comparagao
com a prevencao terciaria (KARUNATHILAKE; GANEGODA, 2018).

Ensaios clinicos randomizados demonstraram reducdes significativas de eventos
cardiovasculares com varias terapias farmacologicas, incluindo inibidores da enzima de
conversao da angiotensina (DAGENALIS et al., 2006), betabloqueadores (YUSUF et al., 1985),
estatinas (COLLINS et al., 2002) e agentes antiplaquetarios (BAIGENT et al., 2002). Além
disso, a melhora dos fatores de risco por meio da cessagdo do tabagismo, reducdo da pressao
arterial, controle da hiperlipidemia, pratica de atividade fisica, melhora dos habitos alimentares,
controle da DM e controle do peso (ANDERSON et al., 2007), também contribuem para a
melhora desse cenario.

Visto que a presenca de pelo menos um tipo de DCV aumenta o risco de um segundo
evento, agrava o risco de morte (HAJAR, 2017) e que aproximadamente metade das mortes por
DCV sao atribuiveis a fatores dietéticos (VIRANI et al. 2020), adotar uma alimentagcdo com
baixa densidade caldrica, gordura, agticar e s6dio, e aumentar a ingestao de alimentos integrais,
principalmente de origem vegetal ricos em nutrientes, ambos ao mesmo tempo, tem
demonstrado ser benéfico para a satide (AFSHIN et al. 2019).

Entretanto, além da ingestdo alimentar, ainda existem outras barreiras que impedem a
reabilitagdo cardiaca, sendo que os principais obstaculos incluem a falta de encaminhamento
inicial para programas de prevengdo secundaria e estratégias insuficientes (KOTSEVA et al.,
2013). Trés estudos realizados no Brasil identificaram que dificuldades de transporte, baixo
poder aquisitivo, auséncia de seguro de satde e baixa escolaridade sdo os principais fatores que
dificultam a prevencdo secundaria em cardiologia (BORGHI-SILVA et al., 2014; DE MELO
GHISI et al., 2013; LOTUFO, 2017). Cabral et al. (2012) demonstraram que menos da metade
(46%) dos pacientes atendidos com AVC realizaram acompanhamento médico ap6s o evento.

Resultados de uma amostra de 197 (1,3% da coorte) individuos do Estudo Longitudinal
de Satde do Adulto, uma coorte prospectiva realizada com servidores publicos de seis capitais

brasileiras, demonstraram que 20% dos individuos nao realizaram terapia medicamentosa para



22

prevencao secundaria de AVC. Quinze anos apos o evento, apenas 39 participantes (19,8%)
ainda faziam uso de algum tipo de medicamento para preven¢do do AVC (DE ABREU et al.,
2018). Resultados semelhantes foram encontrados para a preven¢do secundaria de doengas
coronarianas (BIRCK et al., 2019). Abreu et al. (2018) e Birck et al. (2019) também
demonstraram que o uso de drogas foi mais comum entre os participantes de alta renda e que a
prevencao secundaria foi menos utilizada entre as mulheres em comparagdo aos homens.
Ressalta-se que estudos sobre prevencao secundaria de DCV na populacdo brasileira
ainda sdo escassos. Além disso, as estatisticas indicam claramente a necessidade de
implantacdo, adogdo e adesdo a programas de prevencao secundaria de alta qualidade e a longo

prazo.

2.3. Fatores de risco cardiometabdlico

A maioria das DCV pode ser prevenida por meio da abordagem de fatores
comportamentais de risco, sendo que os mais importantes estdo relacionados a dietas
inadequadas, sedentarismo, tabagismo e uso nocivo do alcool, com consequente aumento do
risco de desenvolvimento de ataques cardiacos, AVC, insuficiéncia coronariana (ICO) e outras
complicacdes. Os efeitos de tais fatores comportamentais se expressam por meio da elevagao
da pressdo arterial ¢ glicemia, hiperlipidemia, sobrepeso e obesidade (OPAS, 2021). E
importante destacar que, quando diferentes fatores de risco ocorrem de forma simultinea,
aumenta-se ainda mais o risco para DCV em rela¢do aos efeitos isolados (PEREIRA et al.,
2009).

Nesse cendrio, a sindrome metabdlica (SM) se destaca visto que ¢ um disturbio
multifatorial definido por uma combinagdo de alteracdes relacionadas a resisténcia a insulina
(RI), adiposidade visceral, dislipidemia e disfuncdo endotelial. Ressalta-se que essas condigdes
estdo inter-relacionadas e exacerbam ainda mais o processo de inflamagdo cronica de baixo
grau e estresse oxidativo, além de estar associada a eventos cardiovasculares e morte
(GONZALEZ-CHAVEZ et al., 2018).

Atualmente, tanto a obesidade quanto a aterosclerose sdo consideradas condi¢des
inflamatorias cronicas que representam um papel importante no desenvolvimento de DCV
(ROCHA; LIBBY, 2009; ROSS, 1999). A obesidade pode aumentar a morbidade e mortalidade
por DCV através de efeitos diretos e indiretos. Os diretos estdo relacionados as adaptagdes
estruturais e funcionais do sistema cardiovascular induzidas para acomodar o excesso de peso
corporal, levando ao aumento da pressdo arterial, bem como pelos efeitos das adipocinas,

favorecendo um ambiente pré-inflamatorio e pro-trombético. Os efeitos indiretos sao mediados
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por fatores de risco concomitantes de DCV, como RI, DM2, adiposidade visceral e dislipidemia
(KOLIAKI; LIATIS; KOKKINOS, 2019).

O excesso de peso corporal e, especialmente, o acimulo de gordura abdominal aceleram
a progressao da aterosclerose antes das primeiras manifestacdes clinicas da DAC (MCGILL et
al., 1995). A patogénese da obesidade e aterosclerose tem varios fatores comuns. Em ambos os
casos, lipidios, lipoproteina de baixa densidade (LDL-c) oxidadas (fator modificavel mais
relevante para DAC) (YUSUF et al.,, 2004) e acidos graxos livres ativam o processo
inflamatorio e desencadeiam a doenca. O tecido adiposo libera adipocitocinas inflamatorias
(por exemplo, fator de necrose tumoral alfa (TNF-a), interleucina (IL)-6, proteina
quimioatrativa de monécitos 1 (MCP-1), leptina e resistina), que induzem RI, disfun¢do
endotelial, hipercoagulabilidade e inflamagdo sistémica, facilitando o processo
aterosclerotico. Além disso, o nivel elevado de proteina C reativa (PCR) est4 associado a um
risco aumentado de IAM, DAP e DM2 (CSIGE et al., 2018).

Sabe-se que, em relagdo a obesidade, a associagcdo da medida do perimetro abdominal,
indice de massa corporal (IMC) e relacdo cintura-estatura (RCE), pode oferecer uma forma
combinada de avaliagdo de risco para DCV (ABESO, 2016). Um estudo clinico realizado em
mulheres com obesidade confirmou que a redugdo do peso corporal obtida por meio de
mudangas no estilo de vida reduz o nivel de biomarcadores inflamatdrios e a RI (ESPOSITO et
al., 2003).

A inflamacdo e a hipdxia causadas pela expansdo do tecido adiposo também estdo
relacionadas a producdo de espécies reativas de oxigénio (EROs) e contribuem para o processo
de estresse oxidativo (DA SILVA et al., 2021a). Em altas concentracdes, as EROs induzem
danos as biomoléculas, como lipidios, proteinas e acido desoxirribonucleico, além de prejudicar
as vias de sinaliza¢do da insulina e levar a danos endoteliais devido ao processo inflamatorio
cronico (TU et al., 2019). O acumulo de acidos graxos em diversos tecidos como pancreas,
figado e coragdo, também contribuem para a disfungdo na producdo de insulina, glicose e na
diastole do ventriculo esquerdo (HOLLINGSWORTH et al., 2015).

A OMS estima que a glicemia elevada representa um dos principais fatores relacionados
a mortalidade prematura, além da pressdo arterial aumentada e uso de tabaco. Pacientes com
DM2 apresentam, em média, um risco maior (cerca de duas a quatro vezes) de desenvolver
algum tipo de doenga coronariana em relagdo a individuos sem DM. Outro dado importante ¢
que as DCV sdo responsaveis por aproximadamente metade dos obitos (principal causa) em

individuos com DM (SBD, 2019).
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Em pacientes com DM1, cada incremento de 1% acima de 7% na hemoglobina glicada
¢ associado a um aumento de 30% no risco de ICO (LIND et al., 2011), enquanto que, nos
pacientes com DM2 foi observado um aumento de 16% no risco, independente de outros fatores
de risco, como obesidade, tabagismo, HAS, dislipidemia e doenga coronariana (JIA; HILL;
SOWERS, 2018; STRATTON et al., 2000). Nesses pacientes, a glicemia mal controlada
também pode originar um quadro denominado cardiomiopatia diabética, estado em que se
observa fibrose e hipertrofia miocardica, seguida de disfuncao diastdlica do ventriculo esquerdo
que progride lentamente para disfuncdo diastolica ou sistdlica, com consequente ICO
(WESTERMEIER et al., 2016).

Em estdgios mais precoces de alteragdes no metabolismo glicidico, a RI pode ser
compensada pela sua hiperproducdo. Entretanto, apdés um certo periodo, o pancreas nao
consegue mais manter essa compensacao, o que leva ao quadro de hiperglicemia. Nesse estagio,
as modificacdes cardiovasculares adaptativas a RI e estresse oxidativo celular ja ndo sdo mais
reversiveis (PRECOMA et al. 2019).

A RI pode levar a danos nas células vasculares endoteliais por ocasionar hiperglicemia
cronica, o que consequentemente também desencadeia estresse oxidativo e resposta
inflamatoria, e por si so, estd associada a um risco aumentado de eventos cardiovasculares e
mortalidade (WASSINK et al., 2008). Sobre o metabolismo lipidico, a RI contribui para
formagdo da placa aterosclerdtica por meio da elevagdo de triglicerideos (TG) plasmaticos,
reducdo da lipoproteina de alta densidade (HDL-c) e formagao de particulas de LDL-c pequenas
e densas (ORMAZABAL et al., 2018). Ainda, o acimulo de lipidios intramuscular, um dos
principais locais de armazenamento dos TG, inibe a translocac¢do do transportador de glicose
tipo 4 para a membrana celular, o que reduz a captacdo de glicose pelo musculo esquelético
(ROSS et al., 2002), contribuindo ainda mais para o aumento da glicose sanguinea.

A associagdo entre RI e hiperglicemia/hipertrigliceridemia eleva os niveis do inibidor 1
do ativador do plasminogénio, levando a diminui¢do da atividade fibrinolitica e aumento de
eventos tromboticos, disfun¢do endotelial, vasodilatacio comprometida, além de rigidez
arterial e espessura da intima-média e calcificagdo da artéria coronaria aumentadas, que sao
altamente preditivos de eventos cardiovasculares (ADEVA-ANDANY et al., 2019).

Estudos demonstram que o TG plasmatico ¢ um fator de risco independente para o
desenvolvimento de DM2 (DOTEVALL et al., 2004; FREEMAN et al., 2001), e que niveis
elevados de glicose de jejum e TG podem predizer o risco de DCV (MILLER et al., 1998;
SHAYE et al., 2012). Consequentemente, presumiu-se que a combinagdo de glicose e TG

plasmaticos poderiam predizer a RI (DA SILVA et al., 2019).
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Assim, o indice de triglicerideo-glicose (indice TyG) foi proposto como método
alternativo, reprodutivel, confidvel e valido para avaliar a RI com base em apenas dois
parametros: glicemia (mg/dl) e TG de jejum (mg/dl) (DU et al., 2014; GUERRERO-ROMERO
et al., 2010. O indice TyG estd bem correlacionado com a calcificagdo da artéria corondria
(PARK et al., 2019), rigidez arterial (LEE et al., 2018), atherosclerosis carotidea (IRACE et al.,
2013), estenose da artéria coronaria (LEE et al., 2016) e DAC sintomatica (DA SILVA et al.,
2019).

Além do DM, a HAS representa outra DCNT que afeta aproximadamente um ter¢o da
populacao adulta (PERUMAREDDI, 2019), sendo caracterizada por elevacdo persistente da
pressdo arterial sistolica (PAS) (>140 mmHg) e/ou diastélica (PAD) (90 mmHg) (BARROSO
et al., 2020). A pressdo arterial ¢ mantida com base no volume intravascular, débito cardiaco,
resisténcia vascular periférica e capacidade elastica dos vasos arteriais. Entre os diversos
mecanismos regulatorios tem-se o sistema renina-angiotensina, que envolve o sistema renal. A
HAS ¢ um dos mais importantes fatores de risco cardiovasculares, visto que geralmente o
individuo apresenta aterosclerose levando ao AVC, ICO, DAC, DAP e doenca renal
(PERUMAREDDI, 2019).

De acordo com a Sociedade Brasileira de Cardiologia (2019), a atividade fisica aerdbica
regular ¢ benéfica tanto para a prevencao e tratamento da HAS, quanto para diminuir o risco
cardiovascular e mortalidade, visto que existe uma forte associacdo inversa entre os niveis de
aptiddo fisica e ocorréncia de eventos cardiovasculares. Como o sedentarismo também estd
relacionado com ganho excessivo de gordura abdominal e visceral, medidas de atuagdo
preventiva com foco no combate a inatividade fisica devem ocorrer desde a infancia
(PRECOMA et al., 2019).

J& os individuos que ingerem bebida alcodlica de maneira excessiva também merecem
atengdo. Devido aos efeitos fisiologicos bifasicos e complexos, segundo as Diretrizes
Brasileiras de Hipertensdo Arterial, a ingestdo de bebida alcoolica deve ser limitada a 30 g de
alcool/dia, sendo que esse limite deve ser reduzido a metade para homens de baixo peso,
mulheres e individuos com sobrepeso e/ou TG elevados (BARROSO et al., 2020). Uma meta-
analise demonstrou que individuos que ingerem quantidades moderadas de alcool podem
apresentar um risco imediato de eventos cardiovasculares em até 24 horas apos o consumo. Ja
uma ingestdo elevada foi associada a um maior risco cardiovascular no dia seguinte (=6—9
drinks: RR=1,3-2,3) e durante a semana (=~19-30 drinks: RR=2,25-6,2). (MOSTOFSKY et al.
2016). Atualmente j4 se sabe que ndo existe um padrdo de consumo de alcool que seja

absolutamente seguro, ou seja, ndo hd uma quantidade segura que ndo afete a satide e que nao
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esteja associada ao risco de desenvolvimento de doengas como canceres, doencas hepaticas e
DCV (PARADIS et al., 2023; WHO, 2023).

Quanto ao uso do tabaco, sabe-se que a nicotina estimula a liberagdo de catecolaminas
e outros neurotransmissores que elevam a frequéncia cardiaca, a pressdo arterial e o débito
cardiaco. Ainda, esta associada com o aumento ¢ reducdo dos niveis de LDL-c e HDL-c,
respectivamente, e pela mobiliza¢do de acidos graxos livres, intensificando a vasoconstri¢do e
acelerando a progressao da aterosclerose. Ja o mondxido de carbono inalado, por meio da sua
ligagdo com a hemoglobina, aumenta o nimero de globulos vermelhos e, consequentemente a
viscosidade do sangue, tendo um impacto direto na ocorréncia de trombose. Por meio dessas
acoes, o tabagismo esta relacionado a ocorréncia de DAC, AVC e a hemorragia subaracndidea
ndo traumatica causada pela formagao e ruptura do aneurisma (LEE et al. 2017).

Resultados do estudo piloto do DICA-Br mostraram resultados promissores de que a
Dieta Cardioprotetora Brasileira seria capaz de promover redugdes na pressdo arterial,
concentracdo de glicose em jejum, peso e IMC em pacientes com DCV ja estabelecida
(WEBER et al., 2012). Contudo, Weber et al. (2019) ndo observaram diferengas estatisticas nos
desfechos secundarios (pressao arterial, lipidios séricos, glicemia de jejum e excesso de peso
corporal) em 2.534 pacientes acompanhados por 3,5 anos no estudo DICA-Br, possivelmente
devido a baixa adesdo a dieta no grupo intervengdo. Ensaios clinicos randomizados que
avaliaram o efeito de intervengdes nutricionais na prevengao secundaria de DCV sao raros e,
portanto, necessarios (BARZI et al., 2003; DE LORGERIL et al., 1999).

Por fim, conclui-se que a cessacao do tabagismo, reducdo da ingestao dietética de sodio,
aumento do consumo de frutas e vegetais, pratica de exercicio fisico regulares e reducdo da
ingestdo excessiva de alcool sdo estratégias eficazes para reduzir o risco de DCV,
principalmente quando associadas ao tratamento medicamentoso, se necessario, para o
tratamento de DM, HAS e hiperlipidemia (OPAS, 2021). Diante do exposto, torna-se necessaria
a avaliagdo da eficacia do DICA-Br na qualidade da dieta e a associacdo desta com parametros
de risco cardiometabodlico, visto que o conhecimento desses fatores de risco ¢ altamente critico
e de extrema importancia para a prevengao secundaria, diagnostico precoce e tratamento das

DCV.

2.4. Qualidade da alimentacio e doencas cardiovasculares
Considerando que a alimentag¢do ¢ um dos elementos base para a prevencdo das DCV
(FRANCULA-ZANINOVIC; NOLA, 2018), encorajar a adesdo a uma dieta saudavel é de suma

importancia para diminuir a morbimortalidade causada por essas doengas. Os componentes
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dietéticos relacionados ao tratamento e prevencao das DCV sdo geralmente classificados em
trés tipos principais: 1) padrdes alimentares (neste tipo se destacam a dieta de Abordagens
Dietéticas para Parar a Hipertensdo - DASH e MedDiet); 2) grupos de alimentos (frutas,
vegetais, nozes, graos integrais, leguminosas); e 3) nutrientes (sodio, gordura saturada e
monoinsaturada) (CHAREONRUNGRUEANGCHALI et al., 2020).

O padrao alimentar DASH preconiza o consumo de 4-5 por¢des de frutas e vegetais por
dia, 2-3 por¢des de laticinios com baixo teor de gordura, 6-8 porgdes de graos integrais e limita
o consumo de carnes, aves e peixes. Por semana ¢ recomendado o consumo de 4-5 porg¢des de
nozes, sementes, feijoes secos e ervilhas, bem como a escolha de alimentos com baixo teor de
gordura saturada e sodio, e alto teor de potassio e fibra (CHIAVAROLI et al., 2019). Esse
padrdo alimentar est relacionado com a redugdo de LDL-c (SIERVO et al., 2015) e diminuicao
da mortalidade por DM e DCV (JANNASCH; KROGER; SCHULZE, 2017
SCHWINGSHACKL; HOFFMANN, 2015).

Ja a MedDiet ¢ baseada no consumo de alimentos e bebidas tradicionais dos paises
banhados pelo mar Mediterraneo, sendo considerada um dos padrdes alimentares mais
saudaveis do mundo (GARCIA-FERNANDEZ et al., 2014). Esse padrdo alimentar é composto
pelo consumo regular de azeite (principal fonte de gordura alimentar), alta ingestdo de
hortalicas, frutas, cereais integrais, legumes, nozes e sementes, quantidades baixas a moderadas
de alimentos de origem animal (laticinios, peixes, aves, carnes vermelhas e ovos) e consumo
moderado de vinho nas refeicoes (WILLETT et al., 1995).

Uma recente atualizagdo da piramide da MedDiet com foco em sustentabilidade
recomenda que em toda refei¢do de uma populagdo adulta saudavel (18-65 anos) deve haver o
consumo dos seguintes grupos alimentares: 1-2 porgdes de frutas, >2 porgdes de vegetais,
variedade de cores e texturas (cozido/cru), azeite de oliva, 1-2 por¢des de pao, macarrio, arroz,
cuscuz, batata e outros cereais (preferencialmente integrais). Além disso, a recomendagao ¢ que
se consuma todos os dias 2 porcdes de laticinios e entre 1-2 por¢des de azeitonas, nozes e
sementes, ervas, especiarias, alho, cebola (menos adicao de sal), variedade de sabores, legumes.
Ja semanalmente o consumo deve conter <3 por¢des de doces, <2 por¢des de carne vermelha,
<1 porcao de carne processada, 2 porgdes de carne branca, >2 por¢des de pescado e entre 2-4
porc¢des de ovos (SERRA-MAJEM et al., 2020).

Convém destacar que, recentemente, houve uma mudanga no foco de estudos de um
nutriente ou grupo de alimentos para estudos relacionados ao padrdo alimentar (JI et al., 2020),

visto que além de melhor descreverem os habitos alimentares de uma populagdo, os padroes
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alimentares também levam em consideracdo as possiveis interagdes entre os nutrientes
(GARCIA-ARELLANO et al., 2015).

Ressalta-se ainda que o padrdo alimentar pode ser avaliado por meio de duas abordagens
analiticas, sendo elas: a priori e a posteriori. Na abordagem a priori, o padrao alimentar ¢
definido a partir de indices ou escores dietéticos previamente estabelecidos na literatura. Por
outro lado, na abordagem a posteriori, utilizam-se técnicas estatisticas multivariadas para
derivar padrdes alimentares de forma empirica com base nos dados coletados de consumo
alimentar (DEVLIN et al. 2012; KASTORINI et al. 2013).

Nesse sentido, diversos indices e escores tém sido utilizados para avaliar a qualidade da
dieta e sua associagdo com as DCV, como o Indice Inflamatério da Dieta (IID), Capacidade
Antioxidante total da Dieta (CATd), Indice de Dieta Baseada em Vegetais (PDI) saudaveis
(hPDI) e ndo saudaveis (uPDI), ¢ Indice de Alimentagdo saudavel alternativo (AHEI).

2.4.1. Indice Inflamatério da Dieta (IID)

Como dito anteriormente, a dieta e a inflamagao cronica tém sido sugeridas como fatores
de risco no desenvolvimento de DCV e mortalidade relacionada. Varios biomarcadores pro-
inflamatorios, como TNF-a, PCR ou moléculas de adesdo celular tém sido usados para avaliar
o efeito dos padrdes dietéticos no estado inflamatoério de baixo grau (NEALE; BATTERHAM,;
TAPSELL, 2016; SCHWINGSHACKL; HOFFMANN, 2014).

Atualmente, sabe-se que a dieta tem uma associagao direta com a inflamagao, que ¢ uma
das principais causas da aterosclerose. Além disso, a inflamacdo cronica ¢ um mecanismo
fisiopatologico subjacente em muitas outras doengas, incluindo obesidade, DM2, além das
DCV (RUIZ-CANELA; BES-RASTROLLO; MARTINEZ-GONZALEZ, 2016). Varios outros
fatores também contribuem para esse processo inflamatdrio, como a idade, o sexo, a pratica de
atividade fisica, o tabagismo e o uso de certos medicamentos (LIBBY, 2007).

Parte do papel preventivo de padrdes alimentares saudaveis relacionados as DCV, como
a MedDiet, pode ser atribuido as propriedades anti-inflamatorias de alguns de seus principais
componentes. Esse tipo de dieta, rica em frutas e vegetais, graos inteiros, azeite € com baixas
quantidades de graos refinados e alimentos processados, representa uma boa fonte de nutrientes
moduladores da inflamagdo, enquanto as dietas ocidentais ricas em graos refinados,
carboidratos simples, gorduras e laticinios com alto teor de gordura estdo associadas a niveis
aumentados de marcadores inflamatorios, como PCR e IL-6 (MORADINAZAR et al., 2020).

Tendo em vista o importante papel da inflamagdo na aterosclerose e sua consequente

modulacdo pela dieta, ¢ util e valido caracterizar a dieta de um individuo de acordo com suas
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propriedades inflamatorias (RUIZ-CANELA et al., 2015; RAMALLAL et al., 2015). Até 2009,
ndo havia disponivel uma ferramenta que pudesse levar em consideragao toda a dieta alimentar
e determinar seu potencial inflamatdrio. Nesse contexto, o IID foi desenvolvido e validado por
pesquisadores da Universidade da Carolina do Sul, com o objetivo de determinar o potencial
inflamatorio alimentar (SHIVAPPA et al., 2014).

Resumidamente, o IID ¢ baseado em uma extensa revisdo da literatura publicada de
1950 a 2010, acerca do papel de 45 parametros alimentares (4cidos graxos monoinsaturados,
poli-insaturados, saturados, 6mega 3, 6mega 6, totais e trans, agafrdo, alecrim, alcool, alho,
antocianidinas, B-caroteno, cafeina, carboidratos, cebola, cha verde-preto, colesterol, circuma,
energia (kcal), eugenol, ferro, fibras, flavonas, flavonoéis, flavononas, flavan-3-ol, gengibre,
isoflavonas, magnésio, orégano, pimenta, proteinas, selénio, vitaminas A, C, D, E, B1, B2, B3,
B6, B9, B12 e zinco) sob os seguintes marcadores inflamatérios: IL-1, IL-4, IL-6, IL-10, TNF-
a e PCR (SHIVAPPA et al., 2014).

O IID pode ser usado em qualquer estudo nutricional que possua dados dietéticos.
Quanto maior o escore IID, mais pré-inflamatoria ¢ a dieta, enquanto valores mais negativos
representam dietas mais anti-inflamatdrias. O escore IID pode variar de -8,87 (anti-inflamatorio
maximo) a +7,98 (pro-inflamatdrio maximo) (SHIVAPPA et al., 2014).

Atualmente, varios estudos tém sido realizados (na aten¢do primdria) com o objetivo de
estudar a possivel ligacdo entre o potencial inflamatorio da dieta medido por meio do IID e
DCYV. Shivappa et al. (2018) realizaram uma meta-analise com dados de 14 estudos incluidos
(sendo 11 coortes), e os resultados mostraram que individuos na categoria mais alta de IID vs.
categoria mais baixa, apresentaram um risco aumentado de 36% na incidéncia de DCV e
mortalidade (RR= 1,36, IC 95%= 1,19-1,57). Além disso, para cada aumento de um ponto no
escore IID, o risco e a mortalidade por DCV aumentavam em 8% (SHIVAPPA et al., 2018).
Mais recentemente, outra meta-analise realizada com 15 estudos de coorte elegiveis, também
relataram associacdo direta significativa entre o escore do IID e o risco de DCV e mortalidade
(JI et al., 2020).

As coortes Seguimiento Universidad de Navarra (SUN) e PREvencion con Dleta
MEDiterranea (PREDIMED) conduzidas na Espanha representam alguns dos maiores estudos
prospectivos até o momento que analisaram a influéncia da MedDiet em desfechos de saude.
Os resultados da SUN, realizada com 18.794 universitarios espanh6is acompanhados por 8,9
anos, demonstraram que o risco de DCV era cerca de 100% maior (HR= 2,03, IC 95%= 1,06-
3,88) entre os participantes no quartil mais alto da pontuagdo IID em comparacdo com o quartil

inferior (RAMALLAL et al., 2015).
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A associagdo entre o IID e a incidéncia de DCV (IAM, AVC ou morte cardiovascular)
também foi avaliada no estudo PREDIMED, que teve duragdo de 4,8 anos e incluiu 7.216
participantes de ambos os sexos (55 a 80 anos de idade) provenientes da prevencao primaria de
DCV. Os dados revelaram que o risco aumentou entre os quartis do IID (HR quartil 2= 1,42,
IC 95%= 0,97-2,09; HR quartil 3= 1,85, IC 95%= 1,27-2,71; ¢ HR quartil 4= 1,73, IC 95%=
1,15-2,60). Os autores enfatizam que os resultados fornecem evidéncias prospectivas diretas de
que uma dieta prd-inflamatoria estd associada a um maior risco de eventos clinicos
cardiovasculares (GARCIA-ARELLANO et al., 2015).

No entanto, poucos sdo os estudos que avaliaram a associa¢do entre o I[ID e DCV. Da
Silva et al. (2021b) analisou os dados basais de 2.359 pacientes cardiacos provenientes do
estudo DICA-Br e concluiu que uma dieta mais pré-inflamatoria esta associada a uma maior
chance ter 2 (12,7%) ou > 3 (13,9%) eventos cardiovasculares em compara¢do com uma dieta
mais anti-inflamatdria. Além disso, o0 mesmo grupo de pesquisa avaliou a associagdo entre o
consumo de ultraprocessados, DCV e fatores de risco cardiometabolicos. Os principais
resultados demonstraram que individuos com maior consumo de ultraprocessados (terceiro
tercil) apresentaram maior razao de prevaléncia para excesso de peso, perimetro da cintura (PC)
elevado e maior chance de DAP em relagdo aqueles individuos que apresentaram um baixo
consumo (primeiro tercil) (DA SILVA et al., 2021¢).

Outros dois estudos conduzidos com adultos portadores de DAP provenientes do estudo
do AUStralian MEDiterranean Diet Heart Trial, demonstraram que seis meses de intervengao
com MedDiet (n=27) reduziu significativamente os escores do IID em comparagdo com uma
dieta pobre em gordura (n=29) (MAYR et al., 2018a). Além disso, uma redu¢do na pontuagao
IID correlacionou-se significativamente com a redugao nas concentragdes de IL-6 (r = 0,34, IC
95%=0,05-0,56) ¢ TG (r =—0,30, IC 95%=-0,51-0,06), mas ndo foram encontrados resultados
com as concentragdes de PCR, adiponectina, glicose, composicdo corporal e antropometria

(MAYR et al., 2018b).

2.4.2. Capacidade Antioxidante Total da Dieta (CATd)

O estresse oxidativo ¢ uma das causas e consequéncias das principais DCNT, incluindo
as DCV (VASSALLE; MALTINTI; SABATINO, 2020). As EROs s3o produzidas
naturalmente em todos os organismos através do metabolismo celular e sdo essenciais para uma
adequada funcdo fisiologica (DA SILVA et al., 2021a). Entretanto, em altas concentragoes,

podem causar danos as biomoléculas, promover RI e acelerar o processo aterogénico (MAIESE,
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2015), o que podem induzir o aparecimento de DCV (HEITZER et al., 2001), HAS (DINH et
al., 2014) e DM (MARITIM; SANDERS; WATKINS, 2003).

Assim, visto que a ingestdo dietética de antioxidantes pode ter efeitos protetores contra
o estresse oxidativo, a CATd foi introduzida como uma ferramenta cumulativa capaz de medir
a capacidade dos antioxidantes dietéticos levando em considera¢do o efeito sinérgico das
interacdes redox entre eles ¢ em diversas fontes (PELLEGRINI et al., 2020). Um dos ensaios
disponiveis, acessiveis e que pode ser utilizado para mensurar a CATd consiste em medir todos
ou a maioria dos antioxidantes consumidos em uma dieta com base nos valores do poder
antioxidante redutor do ferro dos alimentos (CARLSEN et al., 2010).

Estudos sugerem que um elevado consumo de alimentos ricos em antioxidantes, como
frutas e vegetais, diminui o risco de morte por meio de uma redugao nos marcadores de estresse
oxidativo (BASTIDE et al., 2017; KIM et al., 2018; MICHAELSSON et al., 2017). Chocolate,
café, cha, vinho, cerveja e ervas frescas sdo alimentos ricos em antioxidantes que estdo
envolvidos na CATd (TABERNERO; SERRANO; SAURA-CALIXTO, 2006). Uma revisao
sistematica realizada por Afshin et al. (2019) relatou que o consumo regular de graos integrais,
frutas, vegetais, nozes e sementes poderiam prevenir uma em cada cinco mortes em todo o
mundo.

Isso demonstra que, além do mecanismo enzimatico, as células desenvolveram vérias
defesas ndo enzimaticas compostas pelos antioxidantes exdgenos, componentes da dieta, para
aliviar os efeitos deletérios causados por estresse oxidativo (REN et al., 2017). As vitaminas C
e E, selénio e compostos bioativos como polifendis (miricetina, quercetina, luteolina,
kaempferol e outros) e fitoesterdis sao os que apresentam melhores beneficios para a satide em
humanos baseados em evidéncias cientificas (TOMA et al., 2020; WU et al., 2020).

Apesar dos dados ndo revelarem diferenca significativa entre a CATd e mortalidade
entre 7.447 individuos (homens e mulheres com idade entre 55 e 80 anos) acompanhados por
4,3 anos no estudo PREDIMED (Q5 vs. Q1; HR= 0,85, IC 95%= 0,60-1,20) (HENRIQUEZ-
SANCHEZ et al., 2016), uma meta-analise recente realizada com estudos prospectivos
demonstrou que durante um periodo de acompanhamento de 4,3-16,5 anos houve uma
associacdo inversa significativa entre CATd e mortalidade por DCV (tamanho do efeito
combinado= 0,71, IC 95%= 0,63-0,82) (PAROHAN et al., 2019). Os resultados ainda
demonstraram que um incremento de 5 mmol/d na CATd reduziu o risco de mortalidade por
todas as causas, incluindo DCV, em 7% (PAROHAN et al., 2019).

Entretanto, embora ndo exista na literatura estudos longitudinais conduzidos no Brasil

com o objetivo de avaliar a associagdo entre CATd, fatores de risco cardiometabdlicos e
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incidéncia de eventos cardiovasculares em individuos na prevencdo secundaria para DCV,
estudos transversais apontam resultados promissores (DA SILVA et al., 2021a; ZUJKO et al.,
2015). Zujko et al. (2015) demonstraram que a CATd de mulheres com DCV foi
significativamente maior do que aquelas saudaveis do grupo controle (6182 vs. 5500 pmol TE).
Os resultados indicam que individuos com DCV, modificam de forma benéfica suas praticas
dietéticas, aumentando a ingestdo de alimentos que sdo fontes de antioxidantes, polifenois e
flavonoides. As principais fontes de antioxidantes da dieta dessas mulheres foram cha, café,
maca e morango (ZUJKO et al., 2015).

Além disso, dados da linha de base do estudo DICA-Br, demonstraram que a CATd
média de 2.346 participantes foi igual a 5,6 mmol/1000 kcal (intervalo interquartil= 3,9-7,8).
Os participantes do terceiro tercil (9,2 mmol/1000 kcal) tiveram uma chance reduzida em 22%,
59% e 69% de apresentarem fenotipo de cintura hipertrigliceridémica, aneurisma de aorta
abdominal e amputagdo devido a doenga arterial em comparagdo com o primeiro tercil (3,4
mmol/1000 kcal), respectivamente (DA SILVA et al., 2021a).

Tais resultados sugerem que uma dieta com alto perfil antioxidante pode ajudar no
controle do desenvolvimento e progressdo do risco cardiometabodlico e das DCV, sendo
necessarios estudos longitudinais, a fim de se avaliar a relagdo entre a ingestdo de antioxidantes

e a progressao das DCV e suas morbidades.

2.4.3. indice de Dieta Baseada em Vegetais (PDI) saudaveis (hPDI) e nio saudaveis (uPDI)

Os mecanismos através dos quais uma dieta saudavel a base de vegetais pode reduzir os
fatores de risco para DCV incluem melhora do controle glicémico, da sensibilidade a insulina,
diminui¢do da inflamagdo cronica e pressao arterial, e promog¢ao da perda/manuten¢do do peso.
Tais beneficios sdo alcancados por meio do consequente aumento de ingestdo de fibras,
antioxidantes, acidos graxos insaturados e micronutrientes, além do baixo consumo de gordura
saturada (SATIJA et al., 2016, SATIJA et al., 2017), semelhante a MedDiet.

Consumir uma dieta baseada em vegetais sem exclusdo total de alimentos de origem
animal ¢ desejavel, pois garante uma flexibilidade e mudangas graduais dos hdabitos
alimentares. Além disso, a exclusdo de todos os alimentos de origem animal pode ndo ser
apropriada para todos os individuos, uma vez que a ingestdo de peixes, aves e laticinios confere
beneficios a satde (SCHWINGSHACKL et al., 2017; ZHENG et al., 2019).

Também ¢ importante ressaltar que nem todas as dietas ricas em alimentos vegetais sdo
necessariamente saudaveis, e, portanto, as associagdes entre essas dietas e mortalidade

dependem da qualidade desses alimentos (WANG et al., 2023). Pensando nisso, com o objetivo
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de refletir a qualidade das dietas a base de vegetais, Satija et al. (2017) criaram trés versdes de
indices de qualidade da dieta usando uma abordagem gradativa: PDI, que enfatiza o consumo
de todos os alimentos vegetais enquanto reduz a ingestdo de alimentos de origem animal; hPDI,
que enfatiza a ingestdo de alimentos vegetais saudaveis associados a melhores resultados de
saude, como graos integrais, frutas e vegetais; e uPDI, que enfatiza o consumo de alimentos
vegetais menos saudaveis, como graos refinados, bebidas adogadas com aglcar, doces e
sobremesas, sabidamente associados a um maior risco de varias doengas.

Meta-analises de estudos longitudinais mostraram que o consumo de alimentos vegetais,
como frutas, vegetais, graos inteiros e nozes esta associado a um menor risco de mortalidade
por todas as causas e DCV, enquanto os alimentos de origem animal, como carne vermelha e
processada estdo associados a um risco aumentado (ABETE et al., 2014; AUNE et al., 2016;
SCHWINGSHACKL et al., 2017). Song et al. (2016) tiveram como objetivo examinar as
associagdes entre a ingestao de proteina animal e vegetal e o risco de mortalidade em uma dieta
isocalorica. Os autores encontraram que a substituicao de 3% da caloria proveniente de proteina
animal por vegetal estava associada a um menor risco de mortalidade por todas as causas e
DCV em individuos com pelo menos um fator de risco (tabagismo, ingestao excessiva de alcool,
sobrepeso ou obesidade e sedentarismo) (SONG et al., 2016).

J4 Kim, Caulfield e Rebholz (2018) investigaram as associagdes entre o PDI, hPDI e
uPDI e todas as causas de mortalidade por DCV em uma amostra nacionalmente representativa
dos Estados Unidos. Os dados de 11.879 participantes (20-80 anos de idade), do National
Health and Nutrition Examination Survey III (1988—1994), mostram que na amostra geral os
valores de PDI e uPDI nao foram associados com mortalidade por DCV apos o ajuste por
caracteristicas demograficas, fatores socioecondmicos e comportamentais. No entanto, um
aumento de 10 unidades no hPDI foi associado a uma redugado do risco de mortalidade em 5%
na populagdo geral do estudo (HR: 0,95; IC 95%: 0,91-0,98) e entre as mulheres (HR: 0,94; IC
de 95%: 0,88-0,99) (KIM; CAULFIELD; REBHOLZ, 2018).

Resultados semelhantes também foram observados por Baden et al. (2019). Os dados
demonstraram que um aumento de 10 pontos no hPDI, em um periodo de 12 anos, foi associado
a uma reducdo do risco de mortalidade total e por DCV em 10% e 9%, respectivamente,
enquanto um aumento de 10 pontos no uPDI foi associado a um aumento do risco de
mortalidade total em 9% e por DCV em 8% (BADEN et al., 2019).

Satija et al. (2017), também encontraram uma associa¢do inversa entre uma maior
adesdo ao PDI e a incidéncia de DAC em trés estudos de coorte prospectivos nos Estados

Unidos: Nurses' Health Study (NHS); 1984-2012; n= 73.710 mulheres), NHS2 (1991-2013;
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n=92.329 mulheres) e Health Professionals Follow-up Study (1986-2012; n=43.259 homens)
(SATUJA et al., 2017).

Apesar de diversas revisdes sistematicas e meta-analises conduzidas com estudos
prospectivos demonstrarem uma associagdo inversa entre uma dieta a base de vegetais e risco
cardiometabolico (JARVIS et al., 2021), risco de DCV (GAN et al., 2021; WANG et al., 2023),
DCV e mortalidade (QUEK et al., 2021), estudos desse tipo ainda ndo foram conduzidos com
individuos da atenc¢do secundéria em cardiologia. Assim, pesquisas futuras devem continuar a
explorar se a qualidade dos alimentos vegetais estd associada aos fatores de risco

cardiometabdlicos e eventos cardiovasculares nessa populagdo especifica.

2.4.4. Indice de Alimentacio Saudavel Alternativo (AHEI)

Tendo em vista a complexidade da dieta, diversos outros métodos vém sendo propostos
para avaliar o consumo alimentar e analisar correlagdes entre os alimentos, os nutrientes e as
doengas. Visto que diversas organizacdes nos Estados Unidos emitem recomendagdes dietéticas
destinadas a preven¢do de doencas cronicas, pesquisadores americanos do Departamento de
Agricultura criaram o Indice de Alimentagdo Saudavel (HEI) para avaliar a adesdo as diretrizes
americanas (KENNEDY et al., 1995). A primeira versao do ano de 1995 tinha 10 componentes
que avaliavam os cinco principais grupos de alimentos (graos, vegetais, frutas, leite e carne),
quatro nutrientes que deveriam ser consumidos com moderagdo (gordura total, gordura
saturada, colesterol e sddio) e um item que avaliava a variedade da alimentagdo. O indice
também foi atualizado e validado para refletir as Diretrizes de 2005 (GUENTHER; REEDY;
KREBS-SMITH, 2008), 2010 (GUENTHER et al., 2014) ¢ 2015 (KREBS-SMITH et al., 2018).

Associagoes inversas entre o HEI e o risco de doenga foram encontradas para DCV,
visto que diversos componentes das diretrizes enfocam a redugdo do colesterol sérico total,
portanto, alguma redug¢do do risco de DCV seria esperada com melhor adesdao (SHEKELLE et
al., 1981; VERSCHUREN, 1995). Entretanto, um indice dietético, que incluisse fatores de
protecdo adicionais relacionados ao desenvolvimento de DCV, poderia predizer o risco mais
precisamente (MCCULLOUGH et al., 2002).

Assim, na tentativa de melhorar o HEI original, o AHEI, outra ferramenta popular usada
para estimar a qualidade da dieta, foi projetado principalmente para direcionar as escolhas
alimentares associadas a redu¢ao do risco de doengas cronicas (MCCULLOUGH et al., 2002).
Esse indice inclui fatores de prote¢do adicionais relacionados ao desenvolvimento de DCV,

como itens que reduzem as concentracdes de homocisteina, diminuem a oxidagao de LDL-c,
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reduzem a agregagdo plaquetiria e melhoram a propor¢do do colesterol total e HDL-c
(MCCULLOUGH et al., 2002).

O AHEI foi desenvolvido por McCullough et al. (2002) e inclui nove componentes,
sendo eles: consumo de vegetais, frutas, nozes e proteina de soja, propor¢do de carne branca
para vermelha, cereais integrais, gordura frans, propor¢do de gordura poli-insaturada para
saturada, duragdo de uso de multivitaminico e ingestao de alcool. As pontuagdes minimas e
maximas para cada componente variam de 0 a 10, com exce¢do do multivitaminico, cuja
pontuacdao minima ¢ de 2,5 e a méxima ¢ de 7,5. Assim, a faixa de pontuacao geral varia de 2,5
a 87,5.

J& sua versdo atualizada (AHEI-2010) foi publicada por Chiuve et al. (2012) e
compreende 11 itens: seis para os quais maiores ingestdes sdo melhores (vegetais, frutas, graos
inteiros, nozes e leguminosas, 4cidos graxos de cadeia longa (6mega 3) e gordura poli-
insaturada), um para o qual a ingestdo moderada ¢ melhor (alcool), e quatro que devem ser
limitados ou evitados (bebidas adogadas com agucar e sucos de frutas, carnes vermelhas ¢
processadas, gorduras trans e s6dio). Cada componente ¢ pontuado em uma escala de 0 a 10
pontos. Ao final, as pontuagdes sdo somadas para obter a pontuagao total, que pode variar de 0
(no adesdo) a 110 (adesdo perfeita).

Pontuagdes mais altas do AHEI foram fortemente associadas com menor risco de
DCNT, especialmente as DCV (MCCULLOUGH et al., 2002), DM (FUNG et al., 2007), ICO
(BELIN et al., 2011) e mortalidade total e por DCV (AKBARALY et al., 2011).

Um estudo de coorte, desenvolvido com 38.615 homens ¢ 67.271 mulheres, demonstrou
que individuos de ambos os sexos com pontuagdes AHEI no quintil superior vs. inferior tiveram
uma reducdo significativa de 20% e 11% na incidéncia das principais doengas cronicas
avaliadas, respectivamente. As redugdes foram maiores para o risco de DCV em homens (RR
=0,61; IC de 95% 0,49-0,75) e mulheres (RR=0,72; IC de 95% 0,60-0,86) (MCCULLOUGH;
WILLETT, 2006).

Uma adaptacdo da abordagem do AHEI, através de uma avaliagdo da frequéncia de
consumo alimentar de 7 dos 9 itens incluidos no AHEI, também foi altamente preditiva de risco
cardiovascular (DEHGHAN et al., 2012). Dehghan et al. (2012) demonstraram em um estudo
de coorte prospectivo, realizado com 31.546 individuos de ambos os sexos durante um
acompanhamento de 56 meses, que uma dieta de melhor qualidade foi associada a um menor
risco de eventos cardiovasculares recorrentes entre pessoas com >55 anos com DCV ou DM.
Os resultados demonstraram que individuos dos quintis mais altos, referentes as pontuagdes do

Indice de Alimentacdo Saudavel Alternativo Modificado (mAHEI), tiveram um risco
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significativamente menor de DCV (RR: 0,78; IC de 95%: 0,71-0,87) em comparacdo com
aqueles do quintil mais baixo. As redugdes no risco de morte cardiovascular, IAM e AVC foram
de 35%, 14% e 19%, respectivamente. A associacdo protetora foi consistente
independentemente de os pacientes estarem recebendo medicamentos (DEHGHAN et al.,
2012). Resultados semelhantes também foram encontrados em outra coorte prospectiva
realizado com 12.413 participantes do Estudo de Risco de Aterosclerose em Comunidades,
acompanhados por 25 anos (HU et al., 2020).

J4 Weber et al. (2019) tiveram como um dos objetivos avaliar o efeito da implementacao
do DICA-Br na qualidade da dieta avaliada pelo mAHEI em 2.534 pacientes com DCV
estabelecida e que foram acompanhados por 3,5 anos. Os escores de mAHEI iniciais foram
semelhantes para ambos os grupos (experimental, baseado na composicdo nutricional da
MedDiet, e controle) no inicio do estudo. Apds 1 ano de intervencao, os individuos do grupo
experimental apresentaram um maior score em relagdo aos individuos do grupo controle
(28,2+8,7 vs. 26+8,4 pontos; p<0,01), e ap6s 3 anos, essa diferengca permaneceu, apesar da
menor magnitude (26,2+8,4 vs. 24,7+8,6 pontos, p<0,01) (WEBER et al., 2019).

Em conclusdo, apesar de ja ter sido demonstrado que a dieta cardioprotetora do
programa DICA-Br pode melhorar a qualidade da dieta em pacientes com DCV estabelecida,
ainda ndo foi avaliada a associagdo do score do mAHEI com os fatores de risco
cardiometabdlicos e incidéncia de eventos cardiovasculares em individuos na prevencgao
secundaria para DCV. Assim, este estudo fornecerd dados adicionais essenciais e inéditos

relacionados a mais este indice de avaliagdo da qualidade da dieta.
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3. Objetivos
3.1. Objetivo geral

Avaliar o impacto do Programa Alimentar Brasileiro Cardioprotetor (DICA-Br) na
qualidade da dieta e a associacdo desta com os fatores de risco cardiometabodlicos e incidéncia

de eventos cardiovasculares em individuos na preveng¢ao secundéria para DCV.

3.2. Objetivos especificos

- Avaliar a qualidade da dieta por meio do célculo dos indices IID, CATd, PDI, hPDI, uPDI e
mAHEI na visita inicial/15° dia e apds 12, 24, 36 ¢ 48 meses de interven¢do, comparando os
grupos intervencao e controle e identificar os grupos alimentares que mais contribuiram para a

mudanga nos escores mencionados apds 48 meses de acompanhamento (Artigo 1);

- Avaliar a associa¢do entre mudancas na qualidade da dieta e mudangas dos fatores de risco

cardiometabdlico ao longo do acompanhamento (Artigo 2);

- Avaliar a associacdo entre mudancas na qualidade da dieta e a incidéncia de eventos

cardiovasculares ao longo do acompanhamento (Artigo 3).
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4. Metodologia geral
4.1. Estudo DICA-Br

O DICA-Br ¢ um projeto multicéntrico coordenado por pesquisadores do Instituto de
Ensino e Pesquisa (IEP) do Hospital do Coragao (HCor) em parceria com o Programa de Apoio
ao Desenvolvimento Institucional do Sistema Unico de Satide (PROADI-SUS) do Ministério
da Saude, registrado no Clinical Trials sob o identificador n°: NCT01620398.

Fazem parte do DICA-Br trinta e quatro centros colaboradores das cinco regides do
Brasil, no qual cada centro colaborador possui um investigador principal, responsavel pela
implementagdo e coordenacdo do estudo no local e pelo menos dois sub investigadores
responsaveis pelo acompanhamento dos participantes nos grupos intervengdo e controle

(WEBER et al., 2016).

4.1.1. Objetivos

O objetivo principal do DICA-Br foi investigar os efeitos do Programa Alimentar
Brasileiro Cardioprotetor na prevencdo secundaria de eventos cardiovasculares como parada
cardiaca, IAM, AVC, revasculariza¢do do miocardio, amputa¢des por DAP, angina ou obito.
J& os objetivos secundérios foram avaliar a efetividade da dieta cardioprotetora na reducdo de

fatores de risco cardiovascular cléssicos como colesterol total, LDL-c, glicemia, pressao

arterial, IMC e PC (WEBER et al., 2016).

4.1.2. Aspectos éticos

O DICA-Br foi aprovado pelo Comité de Etica do Hospital do Coragdo (parecer n°
1.171.748) (Anexo A), pelo Comité de Etica em Pesquisa com Seres Humanos da Universidade
Federal de Vigosa (parecer n® 2.876.642) (Anexo B) e por todos os comités de ética dos demais
centros participantes do estudo. Os voluntarios que foram considerados elegiveis e aceitaram
participar do estudo assinaram o Termo de Consentimento Livre e Esclarecido (Anexo C)

(WEBER et al., 2016).

4.1.3. Calculo amostral

O célculo amostral levou em consideragdo erros do tipo I de 5%, poder de 80%, taxa de
desfecho primario (evento cardiovascular) no grupo controle de 15% e diminuic¢ao do risco
relativo no grupo intervengdo de 30%, o que resultou em um tamanho amostral minimo de

2.468 participantes (WEBER et al., 2016).
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4.1.4. Recrutamento, critérios de inclusao e de exclusao

O recrutamento dos participantes foi realizado mediante parcerias com
médicos/residentes, hospitais e centros de referéncias em tratamento de DCV. Estes foram
responsaveis pela identificacdo dos possiveis participantes e informaram a localizagdo e dados
dos pacientes aos investigadores dos centros integrantes do estudo DICA-Br para que os
pacientes fossem convidados a participar da pesquisa (WEBER et al., 2016).

Adotou-se como critérios de inclusdao no estudo DICA-Br (Anexo D - Admissional) os
seguintes aspectos: idade igual ou superior a 45 anos, evidéncia atual ou nos ultimos 10 anos
de aterosclerose manifesta, seja ela DAC, doenga cérebro vascular ou DAP, devidamente

confirmada por um médico. Para a confirmagao, foram adotados os seguintes critérios:

a) DAC/ICO, quando o paciente apresentasse um ou mais sintomas:

e DAC assintomatica (histéria de angiografia coronariana ou angiotomografia
coronariana com estenose aterosclerdtica > 70% do didmetro de qualquer artéria
corondria);

e DAC sintomatica (histéria de angina: diagnostico clinico, mesmo sem exames
complementares; historia de positividade a um teste de esfor¢o);

e DAC tratada (realizacdo prévia de angioplastia/stent/revascularizacdo);

e Infarto (historia de infarto do miocéardio ou sindrome coronariana aguda; historia de
anormalidade no movimento segmentar da parede cardiaca na ecocardiografia ou um

defeito segmentar fixo em cintilografia).

b) Doenga cérebro vascular: AVC; Ataque isquémico transitorio (AIT); Acidente vascular
encefélico (AVE), quando o paciente apresentasse um ou mais dos seguintes sintomas:

e Diagnéstico clinico de AVC ou AIT;

e Evidéncia de AVC prévio na tomografia computadorizada ou na ressonancia nuclear

magnética.

c) DAP, quando o paciente apresentasse um ou mais dos seguintes sintomas:
e DAP assintomadtica (relagdo tornozelo/braco <0,9 de pressdo arterial sistolica em
qualquer perna em repouso; estudo angiografico ou doppler demonstrando estenose
>70% em uma artéria ndo cardiaca);

e DAP sintomatica (claudicagdo intermitente);
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e DAP tratada (cirurgia vascular para doenca aterosclerdtica);
e Amputagdo por causa arterial;

e Aneurisma de aorta.

Por outro lado, ndo foram incluidos (Anexo D - Admissional) individuos que
apresentavam condi¢des neurocognitivas ou psiquiatricas que poderiam dificultar a coleta de
dados clinicos confiaveis; expectativa de vida inferior a seis meses; gravidez ou lactagdo;
faléncia hepatica com histdrico de encefalopatia ou anasarca; insuficiéncia renal com indicagao
de dialise; insuficiéncia cardiaca congestiva; transplante prévio de 6rgaos; uso de cadeira de

rodas; ou quaisquer restricdes para recebimento de dieta via oral.

4.1.5. Randomizacao

Foi realizado um processo de randomizagao central (1:1) para alocagdo dos participantes
ao grupo controle ou experimental (Anexo D - Admissional). A lista de randomizagdo foi
gerada em blocos com estratificagdo por centro de estudo. A ocultagdo da alocagdo foi mantida
por meio de um sistema de randomizagao central baseado na web, disponivel 24 horas por dia,
desenvolvido pelo IEP do HCor, assegurando o sigilo da lista de randomizagao (WEBER et al.,
2016).

4.1.6. Etapa inicial do estudo

Durante a consulta inicial, foram coletadas informagdes referentes as caracteristicas
clinicas, uso de medicagdes, pratica de atividade fisica, tabagismo, exames bioquimicos,
antropometria e consumo alimentar (Anexo E). Apos 15 dias da inclusdo do participante no
estudo, coletou-se novamente os dados relacionados ao uso de medicacdo e consumo alimentar
(Anexo F). Cabe ressaltar que, neste momento ainda ndo havia iniciado nenhum tipo de
intervencdo com os participantes. A razdo desta espera foi o cumprimento de um intervalo de
tempo apos a alta hospitalar dos pacientes que estavam internados. Durante a visita de 15 dias,
os participantes receberam orientacdes referentes a cada grupo de intervengdo (controle ou

experimental) (WEBER et al., 2016).

4.1.7. Tempo de seguimento
O DICA-Br foi planejado inicialmente para acompanhamento dos pacientes durante 12
meses. No entanto, houve um aumento no periodo de seguimento para um minimo de 36 meses

e maximo de 48 meses, o que compreendeu o periodo de margo de 2013 a dezembro de 2017.
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Quaisquer outros tratamentos indicados ou prescritos em paralelo a intervencao foram permitidos sem restri¢des, exceto intervengdes alimentares

(Figura 1).

Figura 1. Fluxograma do Estudo DICA-Br. Adaptada de WEBER et al., 2016.
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Os dados foram digitados em formulario eletronico e inseridos posteriormente no
Sistema Novatela, com excecdo dos dados relativos ao consumo alimentar, uma vez que se
utilizou o software Vivanda® (GALANTE, 2007). Ambos os programas permitiram a conversao
dos dados em planilhas com formato compativel com versdes do software Microsoft Excel®

(WEBER et al., 2016).

4.1.8. Etapa de intervencao
4.1.8.1. Grupo controle

Para a orientagao nutricional do grupo controle foram consideradas as mesmas diretrizes
que nortearam a orientacdo nutricional do grupo interveng¢ao. Os participantes foram orientados
a seguir o aconselhamento nutricional preparado por nutricionistas e baseado em uma dieta com
baixo teor caldrico e de gordura, sodio e colesterol (MONTALESCOT et al, 2013; SBH, 2005;
SBD, 2009; SBD, 2016; SBC, 2010; SBC, 2013). Todos os individuos receberam listas de
alimentos que deveriam ser preferidos ou evitados. Nesse grupo, as prescricdes alimentares
foram qualitativas; portanto, ndo houve calculo do consumo de calorias. Qualquer restricao
caldrica foi obtida trocando-se alimentos com alta densidade caldrica por outros com menor
densidade calorica (WEBER et al., 2016).

Os participantes do grupo controle também participaram de sessdes individuais com um
nutricionista ou outro profissional de saude (enfermeiro, médico, psicologo e fisioterapeuta) a
cada 6 meses durante o primeiro ano e anual a partir do segundo ano do estudo. O objetivo
dessas sessodes era coletar dados referentes ao estudo e distribuir materiais impressos contendo

orientagdes alimentares para cada participante (WEBER et al., 2016).

4.1.8.2. Grupo experimental

O planejamento alimentar desse grupo foi baseado em diretrizes para o tratamento de
DCV (ECKEL et al., 2014; MONTALESCOT et al, 2013; SBH, 2005; SBD, 2009; SBD, 2016;
SBC, 2010; SBC, 2013) que recomendam uma dieta que forneca entre 50% a 60% de
carboidratos, 10% a 15% de proteinas, 25% a 35% de gordura totais, até 7% de acidos graxos
saturados, 10% de 4cidos graxos poli-insaturados, 20% acidos graxos monoinsaturados, até 1%
gorduras frans das calorias totais, 200 mg/dia de colesterol, 20 a 30 g/dia de fibras e até 2400
mg/dia de sddio. A dieta elaborada também foi embasada na composi¢do nutricional de dietas
como a MedDiet e DASH. A proposta era garantir a ingestdo adequada de nutrientes com uma
dieta localmente adequada, composta por alimentos que sdo consumidos no Brasil (WEBER et

al., 2016).
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O Programa de aconselhamento foi baseado em trés conceitos: (a) Prescricdo alimentar
orientada pelas recomendag¢des de conteudo nutricional das diretrizes nacionais brasileiras; (b)
Programa de educacdo nutricional baseado em estratégias divertidas e ludicas e sugestdes de
alimentos acessiveis; € (c) Acompanhamento intensivo por meio de visitas individuais, sessdes

de grupo e ligagdes telefonicas.

a) Prescricao alimentar:

Para implementar as recomendacdes das diretrizes sobre aconselhamento nutricional e
cardapios sugeridos, o primeiro passo foi compilar uma lista de alimentos cardioprotetores, com
base em um conjunto de critérios qualitativos: (a) sem adi¢ao de agucar; (b) baixo teor calorico;
(c) auséncia de nutrientes que aumentam o risco cardiovascular (colesterol, gordura saturada e
sodio); e d) presenga de nutrientes cardioprotetores (antioxidantes e fibra alimentar). A
densidade de nutrientes e calorias foi avaliada (DREWNOWSKI, 2005) para verificar a
composi¢ao nutricional dos alimentos no grupo “verde” (WEBER et al., 2016). Verificou-se
que estes alimentos possuiam uma densidade calorica < 1,11 kcal/g, 4cidos graxos saturados <
0,01 g/g, colesterol < 0,04 mg/g e sodio < 2,01 mg/g. Assim, todos os alimentos com valores
de densidade caldrica, s6dio, gordura saturada e colesterol iguais ou inferiores a esses pontos
de corte foram atribuidos ao grupo “verde”. Alimentos que continham um ou duas densidades
de nutrientes acima desses pontos de corte foram atribuidos no grupo “amarelo” (paes, cereais,
macarrdo, tubérculos, farinhas, oleaginosas, 6leos vegetais e doces de frutas caseiros).
Enquanto aqueles que continham trés ou quatro densidades de nutrientes acima desses pontos
de corte foram categorizados no grupo “azul” (carnes, queijos, ovos, manteiga, doces caseiros,
leite condensado e creme de leite). Alguns nutrientes, como gorduras frans e actcar refinado,
adocantes artificiais e conservantes ndo deveriam ser consumidos € ndo puderam ser incluidos
na metodologia, uma vez que os rotulos brasileiros de composi¢ao de alimentos ndo fornecem
informacao sobre o conteido destes nutrientes. Para resolver essa limitagdo, outra classificagao
foi criada: o grupo “vermelho”, constituido por alimentos ultraprocessados, conhecidos como
fontes de gorduras trans, agucar refinado, adogantes artificiais e conservantes (Figura 2) (Tabela

1) (WEBER et al., 2016).
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Figura 2. Representacdo grafica dos grupos alimentares na bandeira brasileira (WEBER et al.,

2016).
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Tabela 1. Exemplo de classificagdo de alimentos segundo o Programa Nutricional

Cardioprotetor Brasileiro (WEBER et al., 2016).

Alimento Densidade Densidade de Densidade Densidade Classificaciao

caldrica acidos graxos de colesterol de sodio de grupo
<1.11 kcal/g  saturados <0.04 mg/g  <2.01 mg/g
<0.01 g/g
Maca 0.56 0.00 0.00 i ’
Pao 3.00 0.01 0.00 6.48
241

|.

\ 4

* Dados nutricionais de acordo com os rotulos brasileiros de composi¢ao de alimentos.

Queijo 2.42 0,04 1.19

O conteudo caldrico total da dieta para perda de peso, em caso de excesso de peso, foi
calculado usando a formula de 20 kcal/kg de peso corporal atual. J& para manutengdo de peso,
em caso de peso adequado, foi calculado utilizando a féormula de 25 kcal/kg de peso corporal
atual. Para facilitar a adesdo a prescri¢do da dieta, a dieta foi projetada com valores entre 1.400
e 2.400 kcal (com intervalos de 200 kcal), estipulando a quantidade de alimentos verdes,
amarelos e azuis. Um livro de receitas regionais brasileiras também foi elaborado e foi oferecido

aos participantes como uma ferramenta educacional (WEBER et al., 2016).
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b) Programa de educacio nutricional:

Essa acdo foi baseada em estratégias divertidas, ludicas e com sugestdes de alimentos a
precos acessiveis. Com base nos grupos de cores mencionados, o guia alimentar foi criado
utilizando as cores das bandeiras brasileiras como referéncia: o maior campo da bandeira ¢ o
verde, direcionado ao conceito de que os alimentos do grupo verde devem estar fortemente
presentes na dieta. A segunda maior parte da bandeira ¢ amarela, o que sugere que este grupo
de alimentos deve ser um pouco menos prevalente na dieta. O grupo azul esta presente apenas
em uma pequena parte da bandeira, o que sugere que a ingestao de alimentos desse grupo deve
ser altamente restrita. Em alusdo a auséncia de vermelho na bandeira brasileira, os alimentos

do grupo vermelho ndo devem ser consumidos de forma alguma (Figura 2) (WEBER et al.,

2016).

¢) Acompanhamento por meio de visitas individuais, sessdoes em grupo e telefonemas:

Os participantes participaram de sessdes individuais com um nutricionista a cada seis
meses durante os anos do estudo. Ainda, a cada més, os participantes receberam ligagdes
telefonicas, através do Monitel — um servico de vigilancia por telefone, para verificar a adesao
a dieta, aplicacdo de recordatorios de 24 horas (R24h), avaliagdo da compreensdao do plano
alimentar e para reforcar o aconselhamento nutricional. Durante o terceiro e quarto ano, os
participantes participaram de duas sessdes em grupo e uma sessdo individual por ano, e

receberam telefonemas a cada quatro meses (WEBER et al., 2016).

4.1.9. Controle de qualidade dos dados

A qualidade dos dados foi garantida pela introducdo de dados automatizada, contato
mensal com os investigadores, visitas de monitoramento aos centros € monitoramento
estatistico central. O feedback aos investigadores foi fornecido mediante reunides e newsletters
periodicas (WEBER et al., 2016).

Com o intuito de obter a consisténcia dos dados digitados € minimizar erros por sub ou
superestimacdo do consumo, os pesquisadores envolvidos com a coleta foram capacitados
constantemente. Além disso, foram selecionados aleatoriamente 20% dos R24h processados
para se avaliar a consisténcia dos dados (WEBER et al., 2016).

Quando necessario, foram solicitadas corregdes e os erros mais comuns refor¢cados nas
capacitagdes. Os principais tipos de erros avaliados foram: digitacdo erronea de medida caseira,
omissdo ou duplicidade do alimento e falta de detalhamento das informagdes coletadas

(WEBER et al., 2016).
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4.2. Estudo atual
O presente trabalho foi conduzido por meio das andlises dos dados disponiveis

provenientes do periodo inicial (primeira visita clinica e a de 15 dias) e apos 12, 24, 36 e 48

meses do estudo DICA-Br.

4.2.1. Casuistica

Além dos critérios de elegibilidade j& apresentados referentes ao protocolo do DICA-Br
(WEBER et al., 2016), no estudo atual também nao foram incluidos individuos com auséncia
de dados de consumo alimentar em todos os tempos e que apresentaram ingestao calorica <500
ou >6.000 kcal/dia (ANDRADE; PEREIRA; SICHIERI, 2003) (Artigos 1 e 2) (Figura 3).

Para o Artigo 3, também ndo foram incluidos individuos que apresentaram 6bito de
natureza desconhecida e/ou que apresentaram novo evento cardiovascular antes do inicio da
intervenc¢do (ou seja, entre a randomizagdo e o inicio da intervencao). Além disso, para garantir
a temporalidade das associagdes (ou seja, a mudanca na dieta anterior a ocorréncia do desfecho),
excluimos os participantes que tiveram novos eventos cardiovasculares entre o inicio da
intervencao e até 12, 24 e 36 meses de acompanhamento referentes as analises de A12m, A24 e

A36 meses, respectivamente (Figura 4).

Figura 3. Fluxograma dos artigos 1 e 2.
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Figura 4. Fluxograma do artigo 3.
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4.2.2. Aspectos éticos
A presente proposta foi incluida como adendo ao projeto DICA-Br e aprovada pelo
Comité de Etica em Pesquisa com Seres Humanos da Universidade Federal de Vigosa

(2.876.642) (Anexo B).

4.2.3. Variaveis do estudo
4.2.3.1. Consumo alimentar

O inquérito alimentar utilizado para avaliagdo do consumo alimentar foi o R24h, de
qualquer dia da semana, tendo como referéncia o Automated Multiple-Pass Method, que
consiste em uma entrevista guiada por cinco etapas, onde: 1) obtém-se do entrevistado uma lista
de alimentos consumidos durante todo o dia; 2) pergunta-se a respeito de alimentos
possivelmente esquecidos (ex.: balas, petiscos, refrigerantes, etc.); 3) obtém-se informagdes
sobre os horarios e locais da realizagdo das refei¢des; 4) faz-se um detalhamento dos alimentos
relatados; e 5) revisa-se os alimentos potencialmente esquecidos (MOSHFEGH et al., 2008).

O estudo DICA-Br contou com um album fotografico para padronizacdo de medidas
caseiras e por¢des de alimentos. Nele, foram ilustradas por¢des de alimentos e medidas caseiras
relatadas pela populacdo brasileira na Pesquisa de Or¢amento Familiar do Instituto Brasileiro
de Geografia e Estatistica (IBGE, 2011a). Todos os pesquisadores de campo envolvidos com a
coleta de dados foram capacitados pelos membros da coordenacdo do estudo DICA-Br e o
treinamento envolveu uma etapa tedrica, onde houve demonstragdo de um video com
metodologia e aplicacdo do R24h e outra parte pratica, na qual houve aplicagdo do R24h entre
os pesquisadores.

No presente estudo, o consumo inicial (inicial e/ou visita clinica de 15 dias) e o de 12
(visita clinica de 12 e/ou 15 meses), 24 (visita clinica de 21 e/ou 24 ¢/ou 27 meses), 36 (visita
clinica de 34 e/ou 36 e/ou 39 meses) ¢ 48 (visita clinica de 46 e/ou 48 meses) meses foram
avaliados. Caso houvesse mais de um R24h disponivel em cada momento, a média dos R24h
disponiveis foi utilizada para as analises. A diferenca entre o consumo alimentar inicial e aquele
apos 12, 24, 36 e 48 meses de estudo foi utilizada para avaliar a mudanga no consumo.

Para estimar a ingestdo calorica e de nutrientes (proteina, carboidrato, gordura total,
gordura saturada, acidos graxos mono e poli-insaturados, gordura trans, d6mega-3, 6mega-6,
colesterol, sodio, fibra, calcio, ferro, potassio, magnésio, manganés, fosforo, cobre, zinco,
selénio, vitamina A, D, E, K, B1, B2, B3, B5, B6, B7, B9, B12 ¢ C) o software Vivanda®
(GALANTE, 2007) foi utilizado, no qual se priorizou a utilizacao de tabelas de composi¢ao de

alimentos brasileiras e americanas, na seguinte ordem: Tabela Brasileira de Composicao de
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Alimentos (TACO, 2011); Table of Nutrient Retention (USDA, 2007); Tabela de Composicao
de Alimentos (PHILLIPI, 2001) e Tabela de Composicdo dos Alimentos (IBGE, 2011b). O
software permitiu a inclusdo de outros itens alimentares, de medidas caseiras e receitas. Os
relatorios de consumo alimentar produzidos pelo sistema foram organizados por paciente, por
refeicdo, por dia e por nutrientes. Por fim, o programa permitiu a conversdo dos dados em

planilhas com formato compativel com versdes do software Microsoft Excel®.

4.2.3.2. Avaliagdo dos indices de qualidade da dieta

No estudo atual a qualidade da dieta foi avaliada no baseline e apds 12, 24, 36 e 48
meses de intervengdo por meio do calculo dos seguintes indices: 11D, CATd, PDI, hPDI, uPDI
e mAHEIL

4.2.3.2.1 Calculo do IID

O IID foi calculado por meio de uma parceria com os pesquisadores Nitin Shivappa e
James Hébert do Departamento de Epidemiologia e Bioestatistica, Arnold School of Public
Health, University of South Carolina, Columbia, SC 29208, USA. Os passos utilizados para o
calculo do IID, conforme descrito por (SHIVAPPA et al., 2014), foram:

1) Revisao de literatura

PubMed® e Ovid® foram utilizados para pesquisar artigos publicados entre os anos de
1950 a 2010, que atenderam aos critérios de avaliagdo do papel dos alimentos e seus nutrientes
em marcadores inflamatorios especificos: 1L-1B, IL-4, IL-6, IL-10, TNF-a e PCR. Multiplas
variagoes de cada termo foram usadas a fim de diminuir a probabilidade de faltar artigos
relevantes. Da mesma forma, variacdes nos nomes dos parametros alimentares foram usadas
para garantir que nenhum artigo apropriado fosse perdido. Para realizacdo da busca os termos
inflamatorios foram combinados usando a opg¢do logica booleana “ou”. J4 os parametros
alimentares foram combinados individualmente com a lista de termos inflamatdrios usando a
opgao “e”.

Os critérios de exclusdo adotados foram: ndo ter examinado uma ou mais relagdes entre
os componentes alimentares e¢ os marcadores inflamatorios; ndo ter usado o marcador
inflamatorio para estimular outros processos; terem utilizado uma combinagdo de parametros
de alimentos como a exposi¢do; administragdo intravenosa do pardmetro alimentar publicados

apos o ano de 2010; ter examinado exposi¢des extremas, ndo fisioldgicos (como a exposi¢ao
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cronica de alcool, abuso de 4lcool); ou terem utilizado um andlogo do parametro alimentar.

Sendo assim, um total de 1943 artigos foram utilizados.

2) Algoritmo de pontuacio

Um dos trés valores possiveis foi atribuido a cada artigo com base no efeito do
parametro alimentar sobre a inflamacao: '+1' foi atribuido se os efeitos fossem pré-inflamatorios
(aumento significativo de IL-1p, IL-6, TNF-a ou PCR, ou diminui¢do de IL-4 ou IL-10); '—1'
se os efeitos fossem anti-inflamatorios (reducdo significativa de IL-1p, IL-6, TNF ou PCR, ou
aumento de IL-4 ou IL-10); e '0' se o parametro alimentar ndo produzisse nenhuma alteragao
significativa no marcador inflamatorio. Em alguns casos, em um tnico estudo, os parametros
alimentares mostraram ter efeitos diferenciais; isto ¢, um parametro alimentar pode diminuir e
aumentar o potencial inflamatdrio, aumentando os marcadores pré e anti-inflamatérios ou
aumentando um marcador pré (ou anti) inflamatério enquanto diminui outro. Nesses casos, a
pontuacao foi feita separadamente, dando '-1' ao artigo para um efeito anti-inflamatorio e '+1'

para um efeito pro-inflamatodrio relatado no mesmo artigo.

3) Calculo da pontuagio bruta e global de cada parametro alimentar

Os artigos foram primeiro classificados por caracteristicas do estudo (Tabela 2). Usando
estes valores ponderados, as fracdes dos efeitos pro e anti-inflamatoérios para cada um dos
parametros alimentares foram calculadas. A pontuagdo (score) bruta para cada um dos
parametros alimentares foi calculada da seguinte forga: dividindo os valores pré e anti-
inflamatorios pelo numero ponderado de artigos e em seguida subtraindo a fra¢do anti-
inflamatoéria da fragdo pro-inflamatoria (Tabela 3).

Em adi¢do, um ponto de corte de 236 (a mediana do numero total de artigos de todos os
parametros alimentares), foi escolhido para indicar uma forma otimizada e robusta para o
calculo. Todos os parametros alimentares com um niimero de artigos >236 foram atribuidos o
valor total da pontuagdo. Constituintes alimentares com um niimero ponderado de artigos <236
foram ajustados da seguinte forma: o nimero de artigos de um determinado pardmetro alimentar
foi dividido por 236 e em seguida, a fracdo foi multiplicada pela pontuagdo bruta do efeito
inflamatorio especifico daquele parametro, o que resultou na pontuacao global geral do efeito
inflamatorio especifica do parametro alimentar (exemplo: para a gordura saturada: 205/236=

0,87; 0,87 x 0,429 = 0,373).
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Tabela 2. Pontuagdes de acordo com o tipo € modelo do estudo para calculo do IID.

Tipo de estudo  Modelo do estudo Valor

Experimental 10

Humano Prospectivo (Coorte) 8
Caso controle 7

Transversal 6

Animal Experimental 5
Cultura celular Experimental 3

Adaptada de (SHIVAPPA et al., 2014).

Tabela 3. Exemplo do método utilizado para obter resultados de ponderagdo de artigos de
pesquisa para célculo do IID, Columbia, SC, EUA, 2011-2012. A gordura saturada teve um
total de trinta e cinco artigos, o que resultou em 205 ponderadas. Na etapa 1, os artigos foram
multiplicados por pesos atribuidos (ver Tabela 2). Os pesos ponderados dos numeros de artigos
anti-inflamatoria e pro-inflamatoria foram divididos pelo peso ponderado total. No passo 2, a
fracdo anti-inflamatoria foi subtraida da fracdo pré-inflamatoria. Adaptada de (SHIVAPPA et
al., 2014).

Efeito Modelo de Nl’lm?ro de pl(i:l;;:;odo Fracao/
Estudo artigos . Passo 1
de artigos

Anti- Clinico 0 0

inflamatério | Coorte 0 0
Caso controle | 0 0
Transversal 1x6= 6 9/205= 0.044
Animal 0 0
Celular 1x3= 3
Total 2 9

Pro- Clinico 3x10= 30

inflamatério | Coorte 0 0
Caso controle | 1x7= 7
Transversal 4x6= 24 97/205=0.473
Animal 3x5= 15
Celular 7x3= 21
Total 18 97

Sem Clinico 3x10= 30

efeito/nulo Coorte 0 0
Caso controle 0 0
Transversal 9x6= 54
Animal 3x5= 15
Celular 0 0
Total 15 99

Pontuacio total 35 205

Score= 0.473-0.044= 0.429 - Passo 2
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4) Calculo do IID

O célculo do IID ¢ baseado em dados de ingestdo alimentar que sao ligados a um banco
de dados mundial e que fornece uma estimativa robusta de média e desvio padrdo para cada
parametro alimentar (Quadro 1). Estes entdo, tornam-se os multiplicadores para expressar a
exposicao relativa de um individuo para a “média global padrao” como um Z-Score. Isto ¢
conseguido por meio da subtracdo da “média padrdo” a partir da quantidade referida e da
divisdo deste valor pelo seu desvio padrao (média e desvio padrdo para todos os quarenta e
cinco parametros sdo apresentados. Para minimizar o efeito de “inclinacdo para a direita”, esse
valor ¢ convertido para uma pontuagdo percentil. Para atingir uma distribui¢do simétrica com
valores centrados em 0 (nulo) e limitados entre -1 (anti-inflamatério maximo) e +1 (pro-
inflamatorio méximo), cada pontuacao de percentil ¢ dobrada e, em seguida, subtraido de 'l".

O valor do percentil para cada parametro alimentar ¢ entdo multiplicado por sua
respectiva “pontuacdo global do efeito inflamatorio especifico do parametro alimentar” para
obter a “pontuacao IID especifica do pardmetro alimentar”. Finalmente, todas as “pontuacdes
IID especificas” sdo somadas para criar a “pontuacao IID global” para um individuo. Esse tipo
de padronizacao do IID (percentis e scores) faz com que as diferencas das unidades de medidas
dos alimentos, de acordo com cada local, sejam eliminadas, uma vez que a pontuagao ¢ a mesma

independente se o parametro alimentar ¢ expresso em ug ou mg.
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Quadro 1. Parametros alimentares, pontuagdes do processo inflamatdrio e valores de entrada a partir do

conjunto global de dados para calculo do IID. Adaptado de SHIVAPPA et al. (2014).

Nimero Pontuacio Pontuacao Média da
2 . bruta do global do ingestao diaria
Parametro alimentar ponderado . . DP
de artigos . efe1t0, . ' efe1t0, . .global -
inflamatorio | inflamatorio | (unidades/dia)

Alcool (g) 417 -0,278 -0,278 13,98 3,72
Vitamina B12 (ug) 122 0,205 0,106 5,15 2,7
Vitamina B6 (mg) 227 -0,379 -0,365 1,47 0,74
B-Caroteno (pg) 401 -0,584 -0,584 3718 1720
Cafeina (g) 209 -0,124 -0,11 8,05 6,67
Carboidrato (g) 211 0,109 0,097 272,2 40
Colesterol (mg) 75 0,347 0,11 279,4 51,2
Energia (kcal) 245 0,18 0,18 2056 338
Eugenol (mg) 38 -0,868 -0,14 0,01 0,08
Gordura total (g) 443 0,298 0,298 71,4 19,4
Fibra (g) 261 -0,663 -0,663 18,8 4,9
Acido folico (ng) 217 -0,207 -0,19 273 70,7
Alho (g) 277 -0,412 -0,412 4,35 2,9
Gengibre (g) 182 -0,588 -0,453 59 63,2
Fero (mg) 619 0,032 0,032 13,35 3,17
Manganés (mg) 351 -0,484 -0,484 310,1 139,4
Acidos graxos monoinsaturados (g) 106 -0,019 -0,009 27 6,1
Niacina (mg) 58 -1 -0,246 25,9 11,77
Acidos graxos 6mega 3 (g) 2588 -0,436 -0,436 1,06 1,06
Acidos graxos dmega 6 (g) 924 -0,159 -0,159 10,8 7,5
Cebola (g) 145 -0,49 -0,301 35,9 18,4
Proteina (g) 102 0,049 0,021 79,4 13,9
Acidos graxos poli-insaturados (g) 4002 -0,337 -0,337 13,88 3,76
Riboflavina (mg) 22 -0,727 -0,068 1,7 0,79
Acafrao (g) 33 -1 -0,14 0,37 1,78
Gordura saturada (g) 205 0,429 0,373 28,6 8
Selénio (ug) 327 -0,191 -0,191 67 25,1
Tiamina (mg) 65 -0,354 -0,098 1,7 0,66
Gordura trans (g) 125 0,432 0,229 3,15 3,75
Clrcuma (mg) 814 -0,785 -0,785 533,6 754,3
Vitamina A (RE) 663 -0,401 -0,401 983,9 518,6
Vitamina C (mg) 733 -0,424 -0,434 118,2 43,46
Vitamina D (ug) 996 -0,466 -0,466 6,26 2,21
Vitamina E (mg) 1495 -0,419 -0,419 8,73 1,49
Zinco (mg) 1036 -0,313 -0,313 9,84 2,19
Cha verde/preto (g) 735 -0,536 -0,536 1,69 1,53
Flavano-3-ol (mg) 521 -0,415 -0,415 95,8 85,9
Flavonas (mg) 318 -0,616 -0,616 1,55 0,07
Flavondis (mg) 887 -0,467 -0,467 17,7 6,79
Flavonoides (mg) 65 -0,908 -0,25 11,7 3,82
Antocianinas (mg) 69 -0,449 -0,131 18,05 21,14
Isoflavonas (mg) 484 -0,593 -0,593 1,2 0,2
Pimenta (g) 78 -0,397 -0,131 10 7,07
Tomilho/orégano (mg) 24 -1 -0,102 0,33 0,99
Alecrim (mg) 9 -0,333 -0,013 1 15
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4.2.3.2.2. Calculo da CATd

O célculo da CATd foi baseado nos dados de consumo dos alimentos/preparagdes em
g/dia fornecidos pelo R24h. Através do compilado de valores de capacidade antioxidante de
mais de 3100 alimentos e preparagdes pelo método Ferric Reducing Antioxidant Power de
diversos paises (CARLSEN et al., 2010), foi construida uma planilha para o célculo da CATd.
Cada alimento ou preparagdo possui certa quantidade de antioxidantes que ¢ expressa em
mmol/100g. A CATd foi o resultado do somatorio da capacidade antioxidante de cada
alimento/preparacdo consumida pelo individuo durante o dia e foi expressa em mmol/1000kcal.

Quando niao disponiveis os valores de capacidade antioxidante de algum alimento cru,
utilizou-se os valores referentes a alimentos similares botanicamente. Além disso, quando nao
disponiveis os valores de capacidade antioxidante de algum alimento cozido, foram utilizados

os valores referentes a alimentos crus.

4.2.3.2.3. Cdlculo do Indice de Dieta Baseada em Vegetais (PDI) sauddveis (hPDI) e ndo
saudaveis (uPDI)

Para o calculo, utilizamos pontuagdes ja estabelecidas para o PDI, hPDI e uPDI
(SATIJA et al., 2016; SATIJA et al., 2017). Os alimentos foram categorizados em 18 grupos
alimentares classificados em alimentos vegetais saudaveis, “menos” saudaveis e de origem
animal (Quadro 2), com base em semelhangas de nutrientes e uso culindrio. Ainda, para essa
distingdo foi levado em consideracdo o conhecimento existente entre as associagdes dos
alimentos com DM2, DCV, cancer, obesidade, HAS, hiperlipidemia e inflamagao.

Resumidamente, no PDI, a maior ingestdo de alimentos vegetais saudaveis e alimentos
vegetais menos saudaveis receberam pontuagdes mais altas (positivas), enquanto a maior
ingestdo de alimentos de origem animal recebeu pontuagdes mais baixas (reversas). Por
exemplo, aqueles no quintil mais alto de consumo de graos integrais receberam uma pontuacgao
de 5, e aqueles no quintil mais baixo receberam uma pontuacao de 1. Por outro lado, aqueles
no quintil mais alto de consumo de gordura animal receberam uma pontuagdo de 1, e aqueles
no quintil mais baixo receberam uma pontuacdo de 5. No hPDI, apenas maiores ingestoes de
alimentos vegetais sauddveis foram pontuadas positivamente, enquanto no uPDI, isso ocorreu
por meio da maior ingestdo de alimentos vegetais menos saudaveis.

As 18 pontuagdes referentes a cada grupo alimentar de um individuo foram somadas
para a obtencdo dos indices, com uma variagdo teérica de 18 (menor pontuacao possivel) a 90
(maior pontuacao possivel). Pontuagdes mais altas do PDI representam maior ingestdo de

alimentos vegetais saudaveis e menos saudaveis. Pontua¢des mais altas de hPDI representam
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maior ingestdo de alimentos vegetais sauddveis e menor ingestao de alimentos vegetais menos
saudaveis. Pontua¢des mais altas de uPDI representam maior ingestdo de alimentos vegetais

menos sauddveis e menor ingestdo de alimentos vegetais saudaveis.
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Quadro 2. Exemplos de itens alimentares que constituem os 18 grupos de alimentos necessarios para o célculo do PDI, hPDI e uPDI (SATIJA et al., 2017).

Grupos de alimentos vegetais PDI hPDI uPDI
Saudavel Pontuacao
Graos integrais Cereais integrais, aveia, cevada, chia, granola, quinoa, outros graos, farelo, gérmen de trigo, pipoca Positiva | Positiva | Reversa
Frutas Abacate, abacaxi, abiu, agai, acerola, ameixa, amora, araticum, atemoia, bacuri, banana, buriti, caja manga, caju,
caqui, carambola, cereja, ciriguela, coco, cupuagu, damasco, figo, framboesa, fruta do conde, fruta pao, goiaba,
graviola, inga, jabuticaba, jaca, jambo, jameldo, jenipapo, jurubeba crua, kiwi, laranja, lima da pérsia, limdo, maga, | Positiva | Positiva | Reversa
mamao, manga, mangaba, maracuja, melancia, meldo, mexerica, morango, murici, nectarina, néspera, pequi, pera,
péssego, pinha, pitanga, pupunha fruto, roma, salada de fruta, sapoti, seriguela, tamarindo, umbu, uva, uvaia
Vegetais Abobbora, abobrinha, acelga, agrido, alcachofra, alface, alho poro, almeirdo, aspargos, berinjela, beterraba, brocolis,
broto de feijao, card, caruru, catalonha, cebola, cenoura, chicoria, chuchu, chucrute, cogumelo, couve, couve-flor, Positiva | Positiva | Reversa
escarola, espinafre, extrato de tomate, inhame, jambu, jil6, mandioca, mastrugo, maxixe, palmito, pepino, pimentao,
pinhdo, quiabo, repolho, ricula, salsa, tomate
Nozes Améndoa, amendoim, aveld, castanha de caju, castanha do Para, noz e noz-peca, pistache Positiva | Positiva | Reversa
Leguminosas Feijao, soja, lentilha, ervilha, grdo de bico, fava, tremogo Positiva | Positiva | Reversa
Oleos vegetais Oleos vegetais, azeites, creme vegetal, gordura vegetal hidrogenada, margarina Positiva | Positiva | Reversa
Cha Café Cha, café expresso, soluvel e descafeinado Positiva | Positiva | Reversa
Menos saudavel
Sucos de fruta Frutas e sucos naturais Positiva | Reversa | Positiva
Graos refinados Cereais refinados, pao branco, massas, panificados salgados, muffins ou biscoitos, arroz branco, Positiva | Reversa | Positiva
Batatas Batata baroa crua, batata corada, batata cozida, batata doce cozida, batata doce frita, batata frita, batata gratinada, .. ..
. .. , . Positiva | Reversa | Positiva
batata palha industrializada, batata sauté, bolo de batata, puré de batata
Bebidas adogadas com agticar | Sucos de fruta industrializados com e sem acucar, bebida energética Red Bull®, bebida isotonica, refrigerantes Positiva | Reversa | Positiva
Doces e Sobremesas Doces caseiros, achocolatado, chocolate, acucar, balas, chicletes, bombons, biscoitos, panificados doces, leite .. ..
. ; Positiva | Reversa | Positiva
condensado, mel, picolé, sorvetes, compotas, geleias ou conservas
Alimentos de origem animal
Gordura animal Manteiga ou banha usada para cozinhar, creme de leite Reversa | Reversa | Reversa
Laticinios Leite desnatado e integral, bebida lactea, cremes, molhos e mingaus, iogurte, queijo cottage ou ricota, cream cheese,
.. .. Reversa | Reversa | Reversa
queijo cremoso, outros queijos
Ovo Ovos Reversa | Reversa | Reversa
Peixe ou marisco Enlatados, preparagdes, atum, bacalhau, tilapia, cacdo, corvina, merluza, sardinha, salmao, outros peixes Reversa | Reversa | Reversa
Carne Preparacgdes, visceras e derivados de carne bovina, suina, frango, coelho, cordeiro, carneiro, cabrito e peru Reversa | Reversa | Reversa
Outros Molhos e condimentos industrializados, pizzas, salgados e sanduiches Reversa | Reversa | Reversa
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4.2.3.2.4. Cilculo do Indice de Alimentacdo Sauddvel Alternativo Modificado (mAHEI)

Para essa avaliacdo, utilizamos uma adaptagdo da abordagem do AHEI descrita por
Mccullough et al. (2002), que foi altamente preditiva de risco cardiovascular. O método de
pontuacao no mAHEI foi descrito anteriormente e varia de 0 a 70 (DEHGHAN et al., 2012).

Neste estudo, avaliamos 7 dos 9 itens alimentares incluidos no AHEI. Destes, 4
variaveis foram idénticas (vegetais, frutas, nozes/proteinas de soja e consumo de alcool) e 3
foram comparaveis (graos integrais ao invés de fibra, alimentos fritos ao invés de gordura trans,
e a propor¢do de peixe para carne/ovos ao invés da propor¢do de carne branca para carne
vermelha). O sistema de pontuagdo para cada item alimentar foi semelhante ao do sistema de
pontuacao AHEI (Tabela 4).

Para a ingestao de fibra, assumindo que cada por¢do de grao inteiro contém 5 g de fibra,
foi atribuido 10 pontos para >3 porcdes de graos inteiros e 0 ponto para nenhuma ingestao. Por
outro lado, para alimentos fritos, a pontuagdo mais alta foi dada para a ingestao mais baixa (10
pontos para <0,5 vezes ao dia e 0 pontos para >4 vezes ao dia). Por fim, foram somados os
pontos de cada item de cada participante e calculado o escore total. Pontuagdes mais altas
indicam ingestdo mais frequente de alimentos saudaveis, como vegetais e frutas, e maior

ingestao de peixes em relagdo a carnes, aves € ovos.

Tabela 4. Sistema de pontuacdo do modified Alternative Healthy Eating Index (mAHEI).

. Critérios para pontuaciao Critérios para pontuacao
Itens alimentares [N ¢ parap ¢

minima de 0 maxima de 10

Frutas 0 4
Vegetais 0 5
Nozes/proteinas de soja 0 1
Relagdo peixe/(carne+ovos) 0 4
Graos integrais 0 >3
Alimentos fritos >4 <0.5
Alcool Homens: 0 ou >3.5 Homens: 1.5-2.5

Mulheres: 0 ou >2.5 Mulheres: 0.5-1.5
Pontuacdo total 0 70

4.2.3.3. Variaveis clinicas
Uso de medicamentos: hipolipemiantes, anti-hipertensivos, anti-coagulantes,
hipoglicemiantes e quaisquer outros medicamentos devidamente apresentando com receita

médica.
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Exames bioquimicos classicos de risco cardiovascular: TG, colesterol total, HDL-c e a
glicemia de jejum foram determinadas pelo método colorimétrico enzimatico de quimica seca
sendo realizadas em cada centro colaborador. Para o calculo de LDL-c, utilizou-se a formula
de Friedewalds. As amostras de sangue foram coletadas e manuseadas de acordo com a pratica
de rotina de cada centro participante. Todos os participantes estavam em jejum de pelo menos
12 horas. O indice TyG foi calculado para avaliacdo da RI utilizando a férmula: Ln [TG de
jejum (mg/dl) x glicemia de jejum (mg/dL)]/2 (GUERRERO-ROMERO et al., 2010;
SIMENTAL-MENDIA; RODRIGUEZ-MORAN; GUERRERO-ROMERO, 2008). A relacio
LDL-c/HDL-c também foi calculada.

Doengas relacionadas ao risco cardiovascular: O DM2 foi diagnosticado quando a
glicemia de jejum estivesse > 126mg/dL (SBD, 2019) e/ou uso de medicamentos para o controle
do DM2 (hipoglicemiantes e/ou insulina). A PAD e a PAS foram avaliadas apds 5 minutos de
repouso com o auxilio de um esfigmomanometro mecanico ou digital calibrado por
profissionais de saude treinados e com o paciente em posi¢do confortavel. A HAS foi
diagnosticada quando PAS> 130 e PAD> 85 mmHg (AHA, 2023) e/ou uso de medicamentos
para o controle da HAS (anti-hipertensivos). Ja as dislipidemias foram diagnosticadas quando
o LDL-c > 130mg/dL e/ou TG > 150mg/dL e/ou HDL-c <45mg/dL (FALUDI et al., 2017) e/ou
uso de medicamentos para o controle das dislipidemias (hipolipemiantes).

Para inferir o diagnoéstico de SM, dois critérios foram empregados: 1) modified Third
Report of the National Cholesterol Education Program Expert Panel on Detection, Evaluation,
and Treatment of High Blood Cholesterol in Adults (NCEP-ATP III) (revisado pela American
Heart Association) que considera a necessidade da presenca de 3 ou mais dos seguintes
componentes: PC >102 cm para homens e >88 cm para mulheres, hipertrigliceridemia, HAS,
glicemia de jejum alterada e HDL-c baixo (GRUNDY et al., 2005); e 2) International Diabetes
Federation (IDF), que prevé a obrigatoriedade da presenga do PC >94 cm para homens e >80
cm para mulheres e mais dois dos seguintes componentes: hipertrigliceridemia, HAS, glicemia
de jejum alterada e HDL-c baixo (IDF, 2006).

Além disso, o fendtipo cintura hipertrigliceridémica (FCH) foi classificado pela
presenca simultanea de hipertrigliceridemia e PC >94 cm para homens e >80 cm para mulheres
(fenotipo 1) ou PC >102 cm para homens e >88 cm para mulheres (fenotipo 2) (LEMIEUX et
al., 2000).

Diagnostico de DCV: Laudo médico indicando a presenca de pelo menos um desfecho
cardiovascular: DAC na fase assintomatica, sintomatica ou tratada; DAP na fase assintomatica,

sintomadtica ou tratada; AVC, IAM, aneurisma de aorta e amputagdo por causa arterial.
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4.2.3.4. Fatores de risco cardiometabdlico

Marcadores classicos de risco cardiometabolico como IMC, PC, RCE, TG, colesterol
total, LDL-c, HDL-c, LDL-¢c/HDL-c, glicemia de jejum, indice TyG, PAS e PAD foram
analisadas. A diferenga entre os dados iniciais e apds 12, 24, 36 e 48 meses de estudo foi
utilizada para avaliar a mudanca dos fatores de risco cardiometabdlicos durante o

acompanhamento.

4.2.3.5. Desfechos cardiovasculares

A incidéncia dos desfechos cardiovasculares foi avaliada apos 12, 24 e 36 meses de
interveng¢do. Os eventos clinicos/cardiovasculares avaliados durante o acompanhamento foram:
parada cardiaca, IAM, AVC, revascularizagdo do miocardio, amputacdes por DAP, angina ou
obito.

Todos os desfechos foram validados pelo comité de adjudicacdo. Os eventos foram
revisados de forma independente por 2 médicos e, caso houvesse desacordo, a decisdo final
seria tomada por um terceiro julgador independente. As definigdes detalhadas dos desfechos e

o processo de adjudicacdo foram publicados anteriormente (WEBER et al., 2016).

4.2.3.6. Variaveis sociodemogridficas

Classe socioeconomica: foi utilizada a classificacio da Associagdo Brasileira de
Empresas de Pesquisa para definicdo da classe econdmica do participante, onde, ele foi
classificado de acordo com as seguintes classes: Al, A2, B1, B2, C1, C2, D e E, as quais
levaram em considerag@o o grau de instru¢ao do chefe de familia e a posse em numero de bens
de consumo (televisdo, radio, automoével, empregada mensalista, maquina de lavar, aparelho de
DVD, geladeira, freezer e banheiro) (ABEP, 2012).

Escolaridade: foi classificada de acordo com os anos de estudo nos seguintes niveis:
analfabeto (nenhum ano de estudo); ensino fundamental 1 (completo ou incompleto); ensino
médio (completo ou incompleto); e ensino superior (completo ou incompleto).

Idade: foi considerado idosos aqueles individuos com 60 anos ou mais.

Sexo: classificados como homem ou mulher.

4.2.3.7. Variaveis comportamentais

Tabagismo: fumante, ex-fumante ou nunca fumou;
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Atividade fisica: a pratica de atividade fisica foi avaliada segundo o Questionario
Internacional de Atividade Fisica (MATSUDO et al., 2001). Os critérios para classificacao
foram os propostos por Avesani et al. (2003) e Haskell et al. (2007), como segue:

a) Sedentario: individuo que ndo realizou nenhuma atividade fisica por pelo menos 10
minutos continuos durante a semana;

b) Insuficientemente ativo: individuo que realizava atividades fisicas, porém de forma
insuficiente para ser classificado como ativo, pois ndo cumpria as recomendacdes
quanto a frequéncia ou duragio;

c) Ativo: individuo que praticava atividade vigorosa > 3 dias na semana em um periodo >
20 minutos por sessdo ou atividade moderada ou caminhada > 5 dias na semana em
periodo > 30 minutos por sessdo ou qualquer atividade somada que resultava em pratica
> 5 dias na semana por 150 minutos durante a semana;

d) Muito ativo: individuo que praticava atividade vigorosa > 5 dias na semana em um
periodo > 30 minutos por sessdao ou atividade vigorosa em > 3 dias da semana por um
periodo > 20 minutos ou atividade moderada > 5 dias da semana em um periodo de 30

minutos por sessao.

4.2.3.8. Variaveis antropométricas

As varidveis antropométricas foram aferidas duplamente por entrevistadores treinados,
utilizando-se a média de cada par de medidas (DE CASTRO et al., 2008) em cada centro
colaborador.

Peso: utilizou-se balanga plataforma mecénica ou digital com precisdo minima de 100
gramas. A medida foi expressa em quilograma (kg).

Estatura: utilizou-se estadidmetro acoplado a balancga, estadiometro portatil, fixo e tipo
trena com precisao de 0,5 centimetros, afixados em paredes lisas e sem rodapés. A estatura foi
expressa em metros (m).

IMC: foi calculado por meio da divisdo do peso em quilogramas pelo quadrado da altura
em metros e foi expresso em quilogramas por metro quadrado (kg/m?). O IMC foi classificado
em baixo peso (<18,5 ou 23 kg/m?), eutrofia (entre 18,5 a 24,9 kg/m? ou 23,0 a 27,9 kg/m?),
sobrepeso (entre 25,0 a 29,9 kg/m? ou 28,0 a 29,9 kg/m?) e obesidade (> 30 kg/m?) para adultos
ou idosos, respectivamente (OPAS, 2002; WHO, 1995).

PC: foi aferido utilizando fita métrica inelastica e flexivel, de material resistente. A
medida foi realizada na altura do ponto médio entre a borda inferior do arco costal e a crista

iliaca na linha axilar média. O resultado foi expresso em centimetros (cm). Com base nas
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medidas de PC, homens com PC >94 cm e mulheres com PC>80 cm foram classificados com
risco de complicagdes cardiovasculares aumentado, enquanto homens e mulheres com PC>102
e 88 cm, respectivamente, foram classificados com um risco de complicagdes aumentado
substancialmente (WHO, 2008).

RCE: foi calculada pela razao entre o PC (cm) e a estatura (cm), sendo considerada
elevada aquela relacdo que apresentasse valor maior ou igual a 0,5 (ASHWELL; GIBSON,
2009).

4.2.3.9. Andlises estatisticas

Os bancos de dados foram elaborados no programa Microsoft Office Excel, versdo
2016, e as analises estatisticas foram realizadas nos softwares SPSS® 22.0 ¢ STATA® 13.0,
adotando-se um nivel de significancia de 5%. O software GraphPad Prism, versdao 9 para
Windows (GraphPad Prism Inc.), também foi utilizado para construcdo de graficos. A
distribuicao dos dados foi avaliada pelo teste de Kolmogorov-Smirnov.

As varidveis numéricas foram expressas como média + erro padrdo e as categoricas em
valores absolutos e frequéncia relativa. As comparagdes entre grupos foram realizadas por meio
dos testes t de Student e qui-quadrado de Pearson (2) para varidveis continuas e categdricas,
respectivamente.

O efeito da intervengdo sobre a qualidade da dieta foi avaliado comparando os escores
dos indices (DII, dTAC, PDI, hPDI, uPDI e mAHEI) entre os grupos no baseline e apos 12, 24,
36 e 48 meses de acompanhamento por meio da anélise de Equacdo de Estimativa Generalizada
(GEE: General Estimation Equation), com distribui¢do de probabilidade normal para varidveis
simétricas e distribuicdo de probabilidade gama para varidveis assimétricas. O post hoc de
Bonferroni foi utilizado para identificar as diferengas existentes entre grupo, tempo e interagao
grupo x tempo. Andlises de regressdo linear simples foram também utilizadas para identificar
os seis grupos de alimentos que mais contribuiram para a alteracdo (A: delta) dos indices
avaliados apos 48 meses de acompanhamento (artigo 1).

As analises dos artigos 2 e 3 foram realizadas com a amostra total (individuos do GI e
GC avaliados conjuntamente). Regressdes lineares multiplas foram realizadas para explorar as
associagdes entre o delta dos indices da dieta e o delta dos principais marcadores de risco
cardiometabdlicos (A12m= valor apds doze meses — valor basal; A24m= valor ap6s vinte e
quatro meses — valor basal; A36m= valor apo6s trinta e seis meses — valor basal; A48m= valor

apoOs quarenta e oito meses — valor basal). Os resultados foram apresentados como valores 3 e
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intervalos de confianca de 95%, estimados por meio de modelos de regressdo independentes
para cada indice dietético (artigo 2).

As alteragdes na qualidade da dieta (A12m, A24m e A36m dos indices) também foram
avaliadas em relagdo a sua associa¢dao com a incidéncia de eventos cardiovasculares durante o
acompanhamento. A variavel tempo até a ocorréncia do evento foi definida como o tempo, em
anos, entre a data de inicio (entrevista de linha de base) e a data do evento de interesse ou
término do acompanhamento, ou seja, a data de o ultimo contato (censura) (artigo 3).

A curva de Kaplan-Meier foi utilizada para estimar a probabilidade de sobrevida durante
o acompanhamento e os modelos de riscos proporcionais de Cox foram utilizados para estimar
a associagdo independente entre as alteracdes (A12, A24 e A36m) no IID, CATd, PDI, hPDI,
uPDI e mAHEI e a incidéncia de eventos cardiovasculares. Os resultados foram expressos com
os valores de hazard ratio (HR) e seus respectivos intervalos de confianca de 95%. A
proporcionalidade do risco ao longo do tempo foi avaliada com base nos residuos de Schoenfeld
(artigo 3).

As variaveis de ajustes foram selecionadas com base na literatura (artigo 2 e 3).
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5.1. Artigo Original 1

The Brazilian Cardioprotective Nutritional (BALANCE) Program improves diet quality
in patients with established cardiovascular disease: Results from a multicenter

randomized controlled trial

Abstract

Dietary modifications are essential strategies for cardiovascular disease (CVD) prevention.
However, studies are needed to investigate the diet quality of individuals undergoing secondary
prevention in cardiology and who received dietary intervention based on CVD management.
We prospectively evaluated the diet quality in the Brazilian Cardioprotective Nutritional
Program Trial (BALANCE Program Trial). We hypothesized that the BALANCE Program
could improve the dietary pattern according to different indices of diet quality such as the
Dietary Inflammatory Index (DII), the Dietary Total Antioxidant Capacity (dTAC), overall,
healthful and unhealthful Plant-Based Diet Index (PDI, hPDI, and uPDI, respectively), and
modified Alternative Healthy Eating Index (mAHEI). This multicenter randomized controlled
trial included patients aged >45 years randomly assigned to either the experimental or control
group. Data from 2,185 participants at baseline and after 12, 24, 36, and 48 months showed that
the intervention group (n=1,077) had lower mean values of DII and higher dTAC, PDI, hPDI,
and mAHEI than the control group. The results also showed differences between the follow-up
times for DII, hPDI, and uPDI (48 months vs. baseline) and for PDI and mAHEI (24 months
vs. baseline), regardless of group. The interaction analysis demonstrated that the intervention
group showed better results than the control group at 12, 24, 36, and 48 months for the DII and
at months 12, 36, and 48 for the mAHEI. Our results provide prospective evidence that the
BALANCE Program improved the diet quality in those in secondary cardiovascular prevention
according to different indices, with the intervention group showing better results than the

control group.

Keywords: mediterranean diet; cardiovascular diseases; secondary care; healthy diet; dietary

indices
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1. Introduction

Cardiovascular diseases (CVD) are a group of diseases that affect the heart and blood
vessels. The main types are coronary artery disease (CAD), peripheral arterial disease (PAD),
cerebrovascular disease, and congenital heart defects [1]. Although this group of diseases
represents the leading cause of death in Brazil (27%) [2] and in the world (44% of deaths from
chronic noncommunicable diseases - NCDs) [3], about 90% of CVD can be avoided through
preventative measures [4].

The burden of CVD primarily affects individuals from low- and middle-income
countries because the traditional risk factors for CVD, such as physical inactivity, smoking,
alcoholism, inadequate diet, and the presence of other NCDs like systemic arterial hypertension
(SAH), dyslipidemia, obesity, and diabetes mellitus (DM), are more prevalent in those countries
due to epidemiological and nutritional transitions [5,6].

Thus, considering that approximately half of CVD deaths are attributable to dietary
factors [7], dietary modifications are one of the most critical strategies for CVD prevention
[8,9]. Among dietary interventions, there is a consensus that the most appropriate intervention
for preventing and treating CVD is the Mediterranean diet (MedDiet) pattern [10-12]. This
dietary pattern consists of regular consumption of olive oil (the primary source of fat in the
diet), nuts, fruits and vegetables, whole grains and fish, and moderate alcohol intake, in addition
to low consumption of red and processed meat, refined grains, and sweets [13].

However, given that the MedDiet is the dietary pattern of people living surrounded by
the Mediterranean Sea [14], its adaptation is necessary considering personal preferences, local
foods, and cultural, ethnic, and economic aspects. Thus, focusing on the needs of the Brazilian
population, the Brazilian Cardioprotective Nutritional Program Trial (BALANCE Program
Trial) was developed. Its objective is to increase the consumption of foods with potential
cardioprotective properties that are available and accessible in Brazil [15].

To our knowledge, there is a lack of studies investigating the diet quality of individuals
undergoing secondary prevention in cardiology and who received dietary intervention based on
CVD management. Thus, this study used a generalized estimating equation model to test the
hypothesis that the BALANCE Program Trial improves diet quality based on its inflammatory
profile, antioxidant capacity, and food consumption associated with CVD risk reduction. For
this, we had two main objectives: 1) to evaluate the effectiveness of the BALANCE Program
Trial in improving the dietary pattern of patients according to different indices of diet quality

such as Dietary Inflammatory Index (DII), Dietary Total Antioxidant Capacity (dTAC), overall
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Plant-Based Dietary Index (PDI), healthful Plant-Based Diet Index (hPDI), unhealthful Plant-
Based Diet Index (uPDI) and modified Alternative Healthy Eating Index (mAHEI) at the
baseline and after 12, 24, 36, and 48 months of intervention, comparing the intervention and
control groups, and 2) to identify the main food groups that contributed to the change in the
scores mentioned above after 48 months of follow-up. Our study provides novel insights into
diet quality in those individuals on secondary cardiovascular prevention and emphasizes the

importance of nutritional guidance that considers optimal dietary patterns.

2. Methods and Materials

This study analyzed data from baseline and after 12, 24, 36, and 48 months intervention
period of the multicenter BALANCE Program Trial. The BALANCE Program is an open-label,
multicenter, randomized, controlled clinical trial conducted in Brazil. The BALANCE Program

Trial study's design, methods, objectives, and main results have been reported previously

[15,16].

2.1. Participants

Patient recruitment and inclusion were conducted in 34 centers distributed across all
Brazilian regions from March 2013 to December 2017. The following aspects were adopted as
eligibility criteria in the study: age >45 years and the presence of at least one cardiovascular
event diagnosed in the previous ten years, such as CAD, PAD, or stroke.

However, we have not included individuals who had neurocognitive or psychiatric
conditions that may hinder the collection of reliable clinical data (defined at the investigator's
discretion), life expectancy of less than six months (e.g., metastatic malignancy or other factors
defined at the investigators' discretion), pregnancy or lactation, liver failure with a history of
encephalopathy or anasarca, renal failure with an indication for dialysis, congestive heart
failure, previous organ transplantation, wheelchair use, or any restrictions to receiving an oral
diet. More details about the eligibility criteria are described in the study protocol [15].

To evaluate the diet quality, we excluded those individuals who did not present food
consumption data at any time and who presented a daily caloric intake of <500 or >6,000

kcal/day [17].
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2.2. Treatments
Eligible participants were randomly assigned (1:1) to either the BALANCE Program

group or the control group. The nutritional counseling for both groups is described in Figure 1.

[ Recruitment/Eligibility }

l

[ Randomization }

[ BALANCE Program group Control group }
Nutritional recommendations \ Nutritional recommendations \
Based on guidelines for the treatment of CVD - Based on guidelines for the treatment of CVD
Dietary prescriptions were quantitative - Dietary prescriptions were qualitative
Nutritional education program - Individual sessions
Individual sessions
Group sessions

Telephone calls to enhance nutritional advice/ /

Figure 1. Nutritional counseling for experimental and control groups patients of the BALANCE
Program Trial (2013-2017) (adapted from WEBER et al. 2016).!* The main differences between
groups were the approach and intensity of implementing the nutritional approach (higher in the

experimental group).

2.2.1. Intervention (BALANCE Program group)

The BALANCE Program was based on three concepts: (a) a dietary prescription guided
by nutritional content recommendations from the Brazilian national guidelines; (b) a nutritional
education program based on ludic, playful strategies and suggestions of affordable foods; and
(c) intensive follow-up through one-on-one visits, group sessions, and phone calls [15].

The food planning for this group was based on guidelines for the treatment of CVD [18-
25]. The diet elaborated was also based on the nutritional composition of diets such as the
MedDiet and the Dietary Approaches to Stop Hypertension, considering consumed and
accessible foods in Brazil.

As previously described, a list of cardioprotective foods was compiled to implement the
guideline recommendations and suggested menus based on a set of qualitative criteria [15]. To
facilitate adherence to the BALANCE Program prescription, 1,400- to 2,400-kcal menus were

elaborated. In the case of overweight, the total caloric content of the weight loss diet was
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calculated using 20 kcal/kg/d. As for weight maintenance, in the case of adequate weight, it
was calculated using 25 kcal/kg/d.

Regarding macronutrients distribution, these menus were calculated as follows: 50%-
60% of energy from carbohydrates, 10%-15% from proteins, 25%-35% from total fat, 7% from
saturated fatty acids, 10% from polyunsaturated fatty acids, 20% from monounsaturated fatty
acids, 1% from trans fats of total calories, 200 mg/day of cholesterol, 20 to 30 g/day of fiber,
and 2,400 mg/day of sodium. The suggestion was to ensure an adequate intake of nutrients with

a local diet composed of foods consumed in Brazil.

2.2.2. Control

In this group, food prescriptions were qualitative, i.e., calorie consumption was not
calculated. Any energy restriction was accomplished by switching from high-energy-dense
foods to low-energy-dense ones. The participants were encouraged to follow dietary advice
from dietitians based on a low-fat, low-energy, low-sodium, and low-cholesterol diet. All
subjects received a folder containing lists of foods that should be preferred or avoided.

Participants in the control group also attended one-on-one sessions with a registered
dietitian or other healthcare professionals. The objective of these sessions was to collect
anthropometric and dietary recall data, as well as information on lifestyle habits. In addition,

professionals distributed printed materials containing dietary guidance to participants.

2.3. Assessment of Diet Quality

Diet quality was assessed using the DII, dTAC, PDI, hPDI, uPDI, and mAHEI. Food
intake was estimated by 24-hour dietary recalls (R24h). If more than one R24h was available
during each moment (baseline, 12, 24, 36, and 48 months), the mean of two or more was
calculated for the analyses. The multiple-pass method was used to standardize the collection of
food consumption data and enable the capture of complete information about the foods
consumed [26]. Additionally, the foods and preparations consumed were classified in
collaboration with researchers from the centers studied in The BALANCE Program Trial.

To evaluate the inflammatory potential of diet, the DII was calculated following the
protocol reported by Shivappa et al. (2014). The design and development of the DII have been
described in the literature [27]. This index classifies diet as more anti-inflammatory or pro-
inflammatory based on food consumption data recorded in food surveys. Briefly, the DII

derives from a review of the literature published from 1950 to 2010, including all articles that
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had assessed the role of whole foods and dietary constituents on interleukins (IL-1B, IL-4, IL-
6, IL-10), tumor necrosis factor-alpha, and high-sensitivity C-reactive protein. Overall, DII
scores for each participant represent the sum of each DII component compared to the global
diet database. A lower DII indicates a high consumption of anti-inflammatory foods, while a
higher DII indicates a high consumption of pro-inflammatory foods. The DII values range from
—8 (more anti-inflammatory) to +8 (more pro-inflammatory) [27].

In this study, 26 food parameters considered in the DII score were derived from the
R24h and, therefore, could be used to calculate the DII. These include energy, carbohydrate,
protein, total fat, fiber, cholesterol, saturated fat, monounsaturated fat, polyunsaturated fat,
omega-3 fatty acids, omega-6 fatty acids, trans-fat, niacin, thiamin, riboflavin, vitamin B12,
vitamin B6, iron, magnesium, selenium, zinc, vitamin A, vitamin C, vitamin D, vitamin E, and
folic acid.

The dTAC calculation was based on food and preparations consumption in g/day
provided by the R24h. The dTAC was calculated through the compilation of TAC values of
more than 3,100 foods and preparations by the Ferric Reducing Antioxidant Power [28], which
is the sum of the antioxidant capacity of each food/preparation consumed by the individual
during the day, and was expressed in mmol/1,000kcal. We used data from botanically similar
foods for foods with unavailable TAC values.

To calculate the PDI, we used previously established scores [29,30]. Foods were
categorized into 18 food groups classified into three larger categories of healthy plant foods
(n=7; whole grains, fruits, vegetables, nuts, legumes, vegetable oils, tea/coffee), less healthy
plant foods (n=5; fruit juices, refined grains, potatoes, sugar-sweetened beverages,
sweets/desserts), and animal foods (n=6; animal fat including butter or lard, dairy, eggs,
fish/seafood, meat, miscellaneous animal-based foods). The categorization of healthy and less
healthy plant foods was based on similarities in nutrients, culinary use, and the existing
knowledge of the associations of foods with DM2, CVD, cancer, obesity, SAH, hyperlipidemia,
and inflammation. Intake of 18 food groups (servings/day) was categorized into quintiles (Q)
and given positive or reverse scores between 1 and 5. For positive scores, participants above
the highest quintile of a food group received a score of 5 (ex: Q1=1, Q2=2, Q3=3, Q4=4, Q5=5),
while in the reverse scores, this pattern of scoring was inversed (ex: Q5=1, Q4=2, Q3=3, Q2=4,
Q1=5).

For creating the PDI, healthy and less healthy plant food groups were given positive

scores, while animal food groups were given reverse scores. For creating hPDI, positive scores
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were given to healthy plant food groups and reverse scores to less healthy plant and animal food
groups. Finally, for uPDI, positive scores were given to less healthy plant food groups and
reverse scores to healthy plant food groups and animal food groups. We summed scores of 18
food groups to derive PDI, hPDI, and uPDI, ranging from 18 to 90. Higher values of all indices
reflect lower animal food intake [29,30].

To calculate the mAHEI, we used an adaptation of the AHEI approach described by
[31], which was highly predictive of cardiovascular risk. In this study, we evaluated 7 of the 9
food items included in the AHEI; of these, 4 variables were identical (vegetables, fruits, nuts,
soy proteins, and alcohol consumption), and 3 items were comparable (whole grains in place of
cereal fiber, deep-fried foods in place of trans fats, and the ratio of fish to meat plus eggs in
place of the ratio of white to red meat). The mAHEI scoring system was described previously

and ranged from 0 to 70 [32].

2.4. Sociodemographic and lifestyle data

Data on sociodemographic (age and sex) and behavior (smoking and physical activity)
were collected during face-to-face consultations. Participants aged >60 years were considered
older adults, and participants who had at least completed elementary school were considered
literate. Participants were considered smokers if they consumed tobacco products daily. On the
contrary, participants were considered former smokers if they had used at least one tobacco
product (cigarette, cigar, pipe, and other smoke products) occasionally, for three months or
more, or daily, for one month or more. Participants were classified as sedentary if they reported
doing only light-to-moderate housework, walking involved in everyday activities, and sitting
for several hours. Participants were classified as non-sedentary when not included in the

previous category.

2.5. Anthropometry

Body weight was measured twice with calibrated scales (100 g precision) with the
participants barefoot and wearing light clothes. Height was measured twice with wall-mounted
stadiometers (0.5 mm precision), with the participants barefoot in the standing position. Waist
circumference (WC) was measured twice at the midpoint between the lower border of the costal
arch and the iliac crest at the mid-axillary line. The average of these measurements was used.

Body mass index (BMI) was calculated using the following formula: weight (kg)/(height (m))?,
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and the waist-to-height ratio (WHtR) was calculated by the ratio between the WC (cm) and the
height (cm).

2.6. Clinical data

Drugs were grouped into the following categories: statins, antihypertensive, lowering
glucose drugs, and anticoagulant agents. Blood samples were collected to analyze biochemical
markers after 12—14 hours of fasting. Traditional biochemical markers were analyzed in the
blood samples: low-density lipoprotein cholesterol (LDL-c) was determined using the
Friedewald formula; triglycerides (TG), total cholesterol, high-density lipoprotein cholesterol
(HDL-c), and glucose were measured using the enzymatic colorimetric method (VITROS 5600;
Johnsons & Johnsons, Raritan, USA). The LDL/HDL ratio was calculated, as well as the
triglyceride-glucose index (TyG), which was calculated according to the formula Ln [TG
(mg/dL) x fasting blood glucose (mg/dL)]/2 [33,34].

Blood pressure was measured according to the recommendations of the American Heart
Association. Participants with high systolic and diastolic blood pressure (=130 and 85 mmHg,
respectively) and/or the use of antihypertensive medication were classified as having SAH [35],
and participants with fasting glucose >100 mg/dl or/and on lowering glucose drugs were
classified as having DM [36]. Dyslipidemias were diagnosed when LDL-c >130 mg/dL and/or
TG > 150mg/dL and/or HDL-c <40 mg/dL in men, and <50 mg/dL in women and/or use of
medication to control dyslipidemias (statins) [37].

Metabolic syndrome was identified through two criteria: the modified Third Report of
the National Cholesterol Education Program Expert Panel on Detection, Evaluation, and
Treatment of High Blood Cholesterol in Adults (NCEP-ATP III) (review undertaken by the
American Heart Association) and criteria of International Diabetes Federation (IDF). The
modified NCEP-ATP III (metabolic syndrome 1) considers the need for >3 components: WC
>102cm for men and >88 cm for women, hypertriglyceridemia, SAH, impaired fasting glucose,
and low HDL-c [38]. The IDF criteria (metabolic syndrome 2), on the other hand, takes into
account the WC >94 cm for men and >80 cm for women and two more components:
hypertriglyceridemia, SAH, impaired fasting glucose, and low HDL-c [39].

In addition, the hypertriglyceridemic waist phenotype (HTGW phenotype) was
classified by the simultaneous presence of hypertriglyceridemia and WC >94 ¢m for men and
>80 cm for women (HTGW phenotype 1), or WC >102 cm for men and >88 cm for women

(HTGW phenotype 2) [40].
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2.7. Ethical aspects

All participants started the study only after signing an informed consent form. The study
was carried out by the ethical principles according to the resolution CSN 466/2012 [41] and
was approved by the Hcor Ethics Committee (document number: 1.171.748) and by the
Research Ethics Committee of each participating center. This study was registered at

clinicaltrials.gov (NCT01620398).

2.8. Statistical analyses

Statistical analysis was performed using SPSS® 22.0 and STATA® 13.0 software. All
statistical tests were 2-tailed with a 5% level of statistical significance. Data distribution was
assessed using the Kolmogorov-Smirnov test. A x2 test was used for categorical variables, and
for continuous variables, an independent t-test was used to compare the control and intervention
groups at baseline.

The effect of the intervention was assessed by comparing the diet quality scores (DII,
dTAC, PDI, hPDI, uPDI, and mAHEI) between groups at baseline and after 12, 24, 36, and 48
months of intervention using the generalized estimating equation model. An identity link
function was used for variables with a normal distribution (DII). The gamma distribution with
a log link function was used for variables that did not present normal distribution (dTAC, PDI,
hPDI, uPDI, and mAHEI). Independent (DIl and mAHEI) and unstructured (dTAC, PDI, hPDI,
and uPDI) covariance matrices were used as a work correlation matrix. Bonferroni post-hoc
was used to identify the differences in the group, time, and group*time interaction. GraphPad
Prism software, version 9 for Windows (GraphPad Prism Inc.), was used to construct the
graphs.

In addition, simple linear regression was used to identify the six food groups that
contributed the most to the change (A: delta) in the DII, dTAC, PDI, hPDI, uPDI, and mAHEI
after 48 months of follow-up. For this, the A diet quality index was used as the dependent and
the A food group as the independent variable.

The sample size was determined to be 2,468 individuals, assuming a 20% incidence rate
of the primary outcome (cardiovascular event) in the control group, a relative risk reduction of
30% in the intervention group, a statistical power of 80% and a type I error rate of 5%. However,
283 subjects were excluded from the present article due to missing food consumption data at

any time and for having a daily caloric intake of <500 or >6,000 kcal/day. Considering the A
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0-48m of DII (delta= value after forty-eight months - baseline value), the power of the analysis

was approximately 100%. OpenEpi online software was used for this calculation.

3. Results
3.1. Sample description

This study included 2,185 individuals who had complete data on food consumption at
baseline. Table 1 shows the main characteristics of participants according to intervention
(n=1,077) and control (n=1,108) groups and demonstrates that groups were similar at baseline.
Participants were 63.24 (SE: 0.19) years old, and 59.50% were men. Over 60% of the
participants were smokers and/or former smokers, sedentary, and had a family history of CAD.
Also, CAD was the most prevalent CVD among individuals (93.50%). The mean BMI, WC,
TG, and fasting glucose values exceeded the recommended ranges. Consequently, we observed
a high proportion of individuals with SAH (98.10%), dyslipidemia (97.50%), and metabolic
syndrome (68.00%) who used drugs such as statins (89.10%), antihypertensives (96.10%), and
anticoagulants (91.90%). The educational level, TG concentration and the prevalence of

HTGW phenotype were higher in the intervention group compared to the control group at

baseline (p<0.05) (Table 1).



Table 1. Baseline characteristics of study participants, BALANCE Program Trial (2013-2017).

89

Variables N total All Intervention group Control group p-value
Age,y 2185 63.24+0.19 63.29+0.28 63.19+£0.27 0.785
Gender 2185

Men 1300 (59.50) 654 (50.30) 646 (49.70) 0.249

Women 885 (40.50) 423 (47.80) 462 (52.20) '
Age group 2185

Older adults 1407 (64.40) 704 (50.00) 703 (50.00) 0.349

Adults 778 (35.60) 373 (47.90) 405 (52.10) '
Education level 1936

Literate 1243 (64.2) 667 (53.7) 576 (46.3) <0.001*

Illiterate 693 (35.8) 316 (45.6) 377 (54.4) '
Smokers and former smokers 2180 1352 (62.00) 659 (48.70) 693 (51.30) 0.430
Sedentary 2070 1359 (65.70) 687 (50.60) 672 (49.40) 0.108
CAD family history 2180 1444 (66.20) 727 (50.30) 717 (49.70) 0.176
BMI, kg/m? 2177 29.10+0.11 29.23 +0.15 2897 +£0.15 0.222
WC, cm 2167 100.00£0.26  100.20 £ 0.37 99.81 +0.37 0.454
WHtR 2167 0.62 +£0.00 0.62 +0.00 0.62 +0.00 0.555
Triglycerides, mg/dl 2118  165.18+£2.44  171.88 £3.86 158.62+2.99  0.007*
Total cholesterol, mg/dl 2120  170.45+1.00 171.36+1.40 169.56 + 1.41 0.368
LDL-c, mg/dl 2089 95.12 +0.85 95.63 +£1.18 94.62 +1.21 0.551
HDL-c, mg/dl 2116 4298 £0.27 42.54 £0.38 43.41 £0.38 0.108
TyG index 2105 8.99+0.01 9.01 £0.02 8.97+0.02 0.179
LDL-c/HDL-c 2088 2.33+£0.02 2.36 £0.03 2.29+0.03 0.139
Fasting glucose, mg/dl 2114 11856+1.07 117.33+1.50 119.75+1.53  0.258
Systemic arterial hypertension 2173 2132 (98.10) 1058 (49.60) 1074 (50.40) 0.098
Diabetes mellitus 2114 1393 (65.90) 670 (48.10) 723 (51.90) 0.113
Dyslipidemia 2086 2033 (97.50) 1000 (49.20) 1033 (50.80) 0.181
Metabolic syndrome 1 2182 1484 (68.00) 732 (49.30) 752 (50.70) 0.935
Metabolic syndrome 2 2182 1510 (69.20) 751 (49.70) 759 (50.30) 0.512
HTGW phenotype 1 2180 837 (38.40) 442 (52.80) 395 (47.20) 0.009*
HTGW phenotype 2 2180 629 (28.90) 340 (54.10) 289 (45.90) 0.004*
Use of statins 2185 1946 (89.10) 955 (49.10) 991 (50.90) 0.565
Use of antihypertensive 2185 2100 (96.10) 1038 (49.40) 1062 (50.60) 0.521
Use of lowering glucose drugs 2185 941 (43.10) 463 (49.20) 478 (50.80) 0.943
Use of anticoagulant 2185 2009 (91.90) 990 (49.30) 1019 (50.70) 0.969
CAD 2185 2044 (93.50) 1011 (49.50) 1033 (50.50) 0.542
PAD 2185 246 (11.30) 122 (49.60) 124 (50.40) 0.920
Stroke 2185 234 (10.70) 120 (51.30) 114 (48.70) 0.519

Values are mean + standard error or number (percentages). A 42 test was used for categorical variables,
and for continuous variables, an independent t-test was used when variables were compared between the
two groups (*p<0.05). The educational level, TG concentration and the prevalence of HTGW phenotype
were higher in the intervention group compared to the control group at baseline. Abbreviations: CAD:
coronary arterial disease; BMI: body mass index; WC: waist circumference; WHtR: waist-to-height ratio;
LDL-c: low-density lipoprotein cholesterol; HDL-c: high-density lipoprotein cholesterol, HTGW
phenotype: hypertriglyceridemic waist phenotype; PAD: peripheral arterial disease.
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3.2. Effect of intervention on diet quality

We observed a significant effect of group and time for all scores (except the group effect
for uPDI; p=0.528 and the time effect for dTAC; p=0.321) (Figure 2). Furthermore, the
interaction between group and time was observed only for DII (p=0.016), dTAC (p=0.003), and
mAHEI (p=0.003) (Figure 3).

Regarding the comparison between groups, we observed that the intervention group has
significantly lower mean values of DII (-0.03%0.03 vs. 0.20+0.02; p<0.001) and higher dTAC
(4.89+0.07 vs. 4.66+0.07; p=0.015), PDI (50.67+0.13 vs. 49.61+0.12; p<0.001), hPDI
(62.30+0.14 vs. 61.36+0.13; p<0.001), and mAHEI (27.96+0.19 vs. 26.37+0.16; p<0.001)
compared to control (Figure 2).

We observed a difference between the times for the DII (p=0.010), PDI (p<<0.001), hPDI
(p<0.001), uPDI (p<0.001), and mAHEI (p<0.001) regardless of the group. After 48 months of
intervention, participants had a more anti-inflammatory diet than baseline (0.03 vs. 0.16;
p=0.009). In addition, PDI and mAHEI increased during half of the follow-up (24 months)
compared to the baseline (PDI: 50.7440.14 vs. 49.52+0.12; p<0.001; mAHEI: 28.38+0.19 vs.
26.62+0.17; p<0.001). However, after this period, the scores were reduced and maintained until
the end of the follow-up. On the other hand, the hPDI and uPDI scores were higher after 36 and
48 months compared to the other times (Figure 2).

Finally, the analysis of the interaction between group and time showed that the
intervention group presented better results than the control group at 12, 24, 36, and 48 months
for the DII (p=0.016) and at months 12, 36, and 48 for the mAHEI (p=0.003). Regarding the
comparisons between the different times for the intervention group, we observed that the results
followed a similar pattern to the analysis of the global effect of time for the DII, with a reduction
after 12, 36, and 48 months, which was not observed in the control group. The results regarding
dTAC showed that the participants of the intervention group had higher dTAC values after 24
(4.95+£0.10 vs. 4.49+0.09; p<0.001) and 36 (5.17+0.16 vs. 4.49+0.09; p<0.001) months
compared to baseline. For the mAHEI, the pattern in the intervention and control groups was
also similar to the global time effect analyses, with an increase up to 24 months (to a lesser
extent in the control group) and a subsequent decrease after this period, being statistically

similar to baseline values (p<0.001) (Figure 3).
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Figure 2. Generalized Estimating Equation Analysis for assessing group and time effects on
diet quality through the DII, dTAC, PDI, hPDI, uPDI, and mAHEI Data expressed as mean +
standard error. Different letters indicate statistical significance by Bonferroni's post hoc test
(p<0.05). A) Group effect was defined as group differences (intervention and control groups).
B) Time effect was defined as time differences throughout follow-up. A significant effect of
group and time was observed. Abbreviations: DII: Dietary Inflammatory Index; dTAC: Dietary
Total Antioxidant Capacity; PDI: overall Plant-Based Dietary Index; hPDI: healthful Plant-
Based Diet Index; uPDI: unhealthful Plant-Based Diet Index; mAHEI: modified Alternative

Healthy Eating Index; I: intervention group; C: control group.
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Figure 3. Group x time effect throughout follow-up between the intervention and control groups
according to indexes of diet quality. Data expressed as mean + standard error according to
Generalized Estimating Equation Analysis. Different letters indicate statistical significance by
Bonferroni's post hoc test (p<0.05). Lowercase letters indicate statistical significance between
times in the intervention group; capital letters indicate statistical significance between times in
the control group; *indicates statistical significance between the intervention and control groups
at each time. A significant effect of interaction between group and time showed that the
intervention group presented better results than the control group at 12, 24, 36, and 48 months
for the DII and at months 12, 36, and 48 for the mAHEI. Abbreviations: DII: Dietary
Inflammatory Index; dTAC: Dietary Total Antioxidant Capacity; PDI: overall Plant-Based
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Dietary Index; hPDI: healthful Plant-Based Diet Index; uPDI: unhealthful Plant-Based Diet
Index; mAHEI: modified Alternative Healthy Eating Index.

3.3. Contribution of food groups to diet quality

The oilseeds were the food group that contributed the most to the change in DII (45.20%;
p=0.002), dTAC (21.20%; p=0.047), PDI (43.10%; p=0.002), and hPDI (33.30%; p=0.010)
after 48 months of follow-up in the intervention group. Regarding the uPDI, the pasta food
group contributed 5.90% (p<0.001), while in the mAHEI, the corn and preparations food group
contributed 16.10% (p<0.001) (Table 2).

Concerning the control group, the change in the consumption of the oilseeds food group
was what contributed the most to the change in the PDI (18.10%; p=0.021) and hPDI (19.80%;
p=0.016), while the change in the consumption of corn and preparations food contributed to the
shift in DII (11.90%; p<0.001) and mAHEI (17.10%; p<0.001). In addition, coffee and
infusions contributed 21.10% (p<0.001) to the dTAC variation, and sweet bakery products
contributed 5.30% (p=0.003) to the uPDI variation (Table 2). The contributions of the other
food groups are described in Table 2.
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Table 2. Six food groups that contributed the most to the change in the DII, dTAC, PDI, hPDI, uPDI, and mAHEI after 48 months of follow-up of the
BALANCE Program Trial (2013-2017) (n=1,431).

Intervention group

Control group

A Indices
0-48m i i
( ) A Consump(t(l)(_)zlgilfl )food groups B R? p-values A Consump(t(l)(_)jtlgc;fl )food groups B R®  p-values
Oilseeds -0.049 0.452 0.002* Corn and preparations 0.002 0.119 <0.001*
Homemade sweets 0.004 0.087 <0.001* Viscera -0.001 0.114  0.013*
DII Beans and preparations -0.004 0.084 <0.001* Natural fruits and juices -0.002 0.095 <0.001*
Natural fruits and juices -0.002 0.083 <0.001* Beans and preparations -0.003 0.073 <0.001*
Pasta 0.002 0.071 <0.001* Pasta 0.002  0.068 <0.001%*
Corn and preparations 0.002 0.056 0.003* Fried food 0.002 0.052 0.001*
Oilseeds -0.073 0.212 0.047* Coffee and infusions 0.009 0.211 <0.001*
Coffee and infusions 0.007 0.191 <0.001* Coffee and infusions with sugar 0.014 0.134 <0.001*
JTAC Coffee and infusions with sugar ~ 0.007 0.120 <0.001* Butter and animal fat 0.047 0.042 0.016*
Homemade sweets -0.011 0.038 0.017* Low-fat dairy -0.003 0.019  0.002*
Sweet ready-to-eat food product  -0.003 0.031 <0.001* Processed meat 0.011  0.017  0.045*
Beef and preparations -0.007 0.028 <0.001* Natural fruits and juices 0.002 0.013  0.003*
Oilseeds 0.277 0.431 0.002* Oilseeds 0.115 0.181 0.021%*
Diet and light dessert 0.040 0.179 0.044* Vegetable oils and margarine 0.187 0.119 <0.001*
PDI Vegetable oils and margarine 0.174 0.105 <0.001* Viscera 0.005 0.115 0.013*
Whole grains 0.063 0.099 0.001* Whole grains 0.081 0.112 <0.001*
Roots, tubers, and preparations 0.009 0.084 <0.001* Coffee and infusions with sugar 0.013  0.100 <0.001*
Natural fruits and juices 0.006 0.067 <0.001* Roots, tubers and preparations 0.010 0.077 <0.001*
Oilseeds 0.270 0.333 0.010* Oilseeds 0.161 0.198 0.016%*
Butter and animal fat -0.127 0.066 0.006* Legumes and preparations 0.015 0.126  0.021*
WPDI Sweet ready-to-eat food product  -0.008 0.060 <0.001* Whole grains 0.080 0.085  0.002*
Vegetable oils and margarine 0.133 0.057 <0.001* Corn and preparations -0.009 0.073  0.002*
Sweet bakery products -0.013 0.056 0.002* Vegetable oils and margarine 0.156  0.069 <0.001*
Natural fruits and juices 0.005 0.043 <0.001* Coffee and infusions with sugar 0.012  0.060 <0.001*
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Continuation
A Indices Intervention group Control group
(0-48m) A C0nsump(t(1)c_>;18(;f1 )food groups B R? p-values A Consump(t(l)(_)zlgci;fl )food groups B R? p-values
Pasta 0.010 0.059  <0.001* | Sweet bakery products 0.010 0.053 0.003*
Corn and preparations 0.010 0.048 0.007* | Butter and animal fat -0.076  0.034 0.030*
uPDI Sweet ready-to-eat food product 0.007 0.036  <0.001* | Coffee and infusions -0.004 0.020 0.003*
Homemade sweets 0.011 0.029 0.035* | Pasta 0.005 0.017 0.026*
Sweet food product 0.012 0.024 0.003* | Rice and preparations 0.009 0.014 0.002*
Low-fat dairy -0.005  0.018 0.004* | Low-fat dairy -0.003  0.010 0.032%*
Corn and preparations 0.023 0.161  <0.001* | Corn and preparations 0.019 0.171 <0.001*
Natural fruits and juices 0.012 0.140  <0.001* | Vegetables 0.013 0.112 <0.001*
mAHEI Fish and preparations 0.019 0.119  <0.001* | Natural fruits and juices 0.011 0.111 <0.001*
Fried food -0.021 0.104  <0.001* | Fried food -0.020  0.098 <0.001*
Alcoholic beverages -0.004  0.086 0.029* | Fish and preparations 0.012 0.087 <0.001*
Whole grains 0.086 0.085 0.002* | Viscera 0.005 0.084 0.035*

B and R? according to simple linear regression (*p<0.05). The oilseeds were the food group that contributed the most to the change in indices (DII, dTAC,
PDI, and hPDI) in the intervention group. Concerning the control group, the change in the consumption of the oilseeds food group was what contributed the
most to the change in the PDI and hPDI, while the change in the consumption of corn and preparations food contributed to the shift in DII and mAHEIL.
Coffee and infusions, and sweet bakery products also contributed to the dTAC and uPDI variation, respectively. Abbreviations: A: delta; DII: Dietary
Inflammatory Index; dTAC: Dietary Total Antioxidant Capacity; PDI: overall Plant-Based Dietary Index; hPDI: healthful Plant-Based Diet Index; uPDI:
unhealthful Plant-Based Diet Index; mAHEI: modified Alternative Healthy Eating Index.
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4. Discussion

In this study, we observed that individuals in the intervention group had significantly
lower mean values of DII and higher mean values of dTAC, PDI, hPDI, and mAHEI than the
control group. These results confirmed our initial hypothesis: individuals who followed an
available and accessible dietary intervention based on CVD management had a more anti-
inflammatory and antioxidant diet, with a higher intake of food groups associated with a
reduced CVD risk.

The MedDiet, based on the consumption of traditional foods and drinks from countries
bordering the Mediterranean Sea, is considered one of the healthiest dietary patterns in the
world [42]. However, although much evidence is available in the literature to support the
benefits of MedDiet on cardiovascular health [43], prospective studies with individuals in
secondary care in cardiology are still limited. It is noteworthy that studies of this type are
essential since the presence of at least one type of CVD further increases the risk of a second
event and death [44].

Considering that food consumption is a complex exposure variable, one of the ways to
assess the dietary pattern is to use methods defined a priori [45,46], whose approach consists
of using an index or dietary scores previously established in the literature, similar to those used
in the present study. Since part of MedDiet's preventive role related to CVD can be attributed
to its anti-inflammatory properties and the reduction of oxidative stress [47], possibly through
the increased intake of dietary fiber and phytochemicals, which are related to a decrease in CVD
risk, it is valuable and valid to characterize an individual's diet in the BALANCE Program
according to its inflammatory and antioxidant properties, using DII and dTAC, respectively.
Among this dietary pattern's characteristics, healthy, nutrient-rich, unprocessed or minimally
processed foods stand out [48].

Our results demonstrated that subjects in the intervention group had a more anti-
inflammatory and antioxidant diet than subjects in the control group. However, studies
published by our research group demonstrated no difference among the incidence of death and
cardiovascular events [16] and plasma inflammatory biomarkers, possibly because the patients
are under intense drug treatment [49].

In agreement with our study, some systematic reviews, meta-analyses, and cohort
studies showed a positive and negative association between increasing DII (indicating a pro-
inflammatory diet) and dTAC, respectively, with increased risk of CVD and CVD mortality

[50-55]. However, no statistically significant association was found between antioxidant
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capacity and total mortality in elderly subjects at high cardiovascular risk in the PREDIMED
study [11].

The PDI, hPDI, and other healthy dietary indices, such as the AHEI-2010, share several
common dietary components, including high consumption of fruits, vegetables, nuts, legumes,
and whole grains, besides the low intakes of red and processed meats [56]. Subjects who
received the BALANCE intervention had higher scores for PDI, hPDI, and mAHEI. The PDI
emphasizes the greater consumption of plant-origin foods, especially those considered healthy
(hPDI), in addition to the reduced consumption of foods of animal origin. Consuming a plant-
based diet without total exclusion of animal foods is desirable, as it ensures flexibility and
gradual changes in eating habits. Furthermore, excluding all animal foods may not be
appropriate for all individuals since eating fish, poultry, and dairy products confers health
benefits [57,58]. Two studies that used index scores to classify diet adherence showed lower
incidence and mortality from CVD or CAD in individuals who adhered to plant-based dietary
patterns [30,59].

Meta-analyses of longitudinal studies have shown that consuming vegetal foods such as
fruits, vegetables, whole grains, and nuts is associated with a lower risk of all-cause mortality
and CVD. In contrast, animal foods such as red and processed meat are associated with an
increased risk [57,60,61] because they have higher amounts of saturated and trans fatty acids,
consequently increasing LDL-c, resulting in an increased risk of CVD [62]. However, it is
necessary to emphasize that adherence to an unhealthy plant-based diet can increase the risk of
CVD. Therefore, it is also required to assess the quality of plant foods being consumed [63].

Higher AHEI scores were also strongly associated with a lower risk of NCDs, especially
CVDrrisk [31]. Dehghan et al. (2012) [32] demonstrated in a 56-month prospective cohort study
of 31,546 individuals that a better-quality diet was associated with a lower risk of recurrent
cardiovascular events among people aged >55 years with CVD or DM. Similar results were
also found in another prospective cohort conducted with 12,413 participants of the
Atherosclerosis Risk in Communities, followed for 25 years [64].

However, maintaining individuals' adherence to the BALANCE Program prescription
is just as important as maintaining an anti-inflammatory, antioxidant diet and greater
consumption of healthy food groups. Long-term dietary interventions generally have low
adherence, making permanent dietary changes difficult to achieve. However, as only
sustainable and long-term dietary patterns modify the risk of NCDs, a better understanding of

long-term adherence to dietary patterns is needed [ 10]. Thus, current dietary guidelines for CVD
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prevention and control should focus on consistently following a healthy dietary pattern such as
the MedDiet [65].

Furthermore, it is challenging to demonstrate the benefits of MedDiet in non-
Mediterranean countries because of the heterogeneous definitions and methods used to measure
adherence, study designs, and populations involved [47].

In general, our results indicated that even after 12, 24, 36, or 48 months of intervention,
the diet has improved over time, evaluated through the scores, with the intervention group
showing better results than the control group. Although the guidelines used to design the
BALANCE Program nutritional prescription were essentially the same as those used for the
control group, the implementation in the intervention group was substantially more elaborate
and intensive [15]. This approach may have contributed to the observed results since adherence
to the treatment of individuals of secondary care in cardiology is related to improvement in diet
quality, which is extremely necessary. This result demonstrates that MedDiet can and should
be adapted and applied to different geographic regions, respecting individual characteristics,
such as food and cultural preferences, and health conditions similar to what was done in the
BALANCE Program [43].

As for the change in intake of food groups, the data indicated that the oilseeds food
group contributed the most to the change in four and two scores in the intervention and control
groups, respectively, after 48 months of follow-up. According to updating the MedDiet Pyramid
towards sustainability, olives, nuts, and seeds should be consumed in up to two servings daily
[66]. Oilseeds, specifically, are quite valuable in terms of nutrient content and, consequently,
are associated with several beneficial properties [62]. This food group contains good sources of
peptides and proteins, vitamins, minerals, fibers, and different bioactive compounds such as
tocopherols, phenolic compounds, and phytosterols, besides unsaturated fatty acids omega-3
and omega-6 fatty acids, which contribute to a desirable proportion of
monounsaturated/saturated fats [62,66]. Such characteristics contribute to its high anti-
inflammatory and antioxidant potential, seen as the main actors in protecting against CVD
[67,68].

In the control group, the changes in consumption of corn and preparations are a
highlighted food group since they contributed 11.9% and 17.1% to the change in DII and
mAHEI, respectively. In addition, coffee and infusions contributed 21.1% to the dTAC

variation. According to Serra-Majem et al. (2020) [66], the main meals consumed daily must
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have one of the main elements of MedDiet: cereals, which should preferably be consumed as
whole or partially refined grains.

Corn, in turn, is one of the main cereals consumed worldwide due to its nutritional value,
and together with other grains, constitutes the basis of human nutrition. According to the
Brazilian Association of Corn Industries (2019), about 1.5 million tons were consumed as
unprocessed green corn [69].

Regarding the consumption of coffee and infusions food group, data of the consumption
profile of the Brazilian population aged >10 years from the 2017-2018 Family Budget Survey
showed that among the foods mentioned on the first day R24h, in the general population, the
highest consumption frequencies were also observed for coffee (78.1%), and the average per
capita daily consumption observed was 163.2 g/day [70]. Possibly, the antioxidant and anti-
inflammatory properties of coffee compounds, such as caffeine, chlorogenic acid, melanoidins,
cafestol, kahweol, and trigonelline [71], may lead to a decreased risk of mortality by delaying
the development of some of the major NCDs, including CVDs [72].

These results may be because the individuals in the control group received qualitative
recommendations based on guidelines for the treatment of CVD. These data reinforce the idea
that, as they are the food consumption of individuals who have already been affected by some
cardiovascular event, it is possible that some special care, mainly focused on food, may have
been adopted, such as greater consumption of unprocessed or minimally processed foods.

Finally, our study has several strengths, including large sample size, presence of a control
group, design with 48 months of follow-up, use of validated dietary questionnaires (R24h)
which reliably reflect the current intake over the years, nationwide representativeness because
the data are collected from all regions of Brazil, and we evaluated the adherence to diet by six
specific indices (DII, dTAC, PDI, hPDI, uPDI, and mAHEI). Among the limitations, we used
a non-representative sample of the population with CVD, and we had a high loss to follow-up,
even though several strategies were adopted to minimize such losses. However, we highlight

that the loss increased in both groups.

S. Conclusion

In conclusion, we observed that the BALANCE Program was positively evaluated using
DII, dTAC, PDI, hPDI, and mAHEI, with the intervention group showing better results than
the control group. This follow-up study confirmed that a dietary intervention based on

guidelines for the treatment of CVD could be adhered to by a Brazilian population and that the
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aspect that most impacted the change in most diet scores in both groups was the difference in
consumption of the oilseeds group.

Despite cross-sectional studies pointing to promising results, as far as we know, this study
is the first to fill the knowledge gap that exists regarding the assessment of diet quality through
the scores mentioned above in individuals in secondary prevention in cardiology and who
received a dietary intervention based on an available and accessible MedDiet in Brazil. Further
longitudinal and long-term studies would be necessary to assess the association between this
pattern, cardiometabolic risk factors, and the incidence of cardiovascular events during follow-
up. In addition, more research is needed to determine barriers and facilitators to following this
adapted MedDiet long-term, particularly in individuals on secondary CVD prevention and

living in non-Mediterranean regions.
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5.2. Artigo Original 2

Improving cardiometabolic risk by dietary quality changes in secondary care patients in

cardiology: four-year follow-up from BALANCE Program Trial

Purpose: Unhealthy diet is a modifiable risk factor for cardiovascular disease (CVD).
Previously, we identified that the Brazilian Cardioprotective Nutritional Program Trial
(BALANCE Program Trial) (RCT: NCT01620398) was effective in improving diet quality in
patients with established CVD. Here, we investigated how these changes contributed to
improving cardiometabolic risk factors. Methods: In this secondary analysis in which
intervention and control groups were combined, we prospectively evaluated the diet quality in
the BALANCE Program Trial, regardless of group, at baseline and after 12, 24, 36, and 48
months of follow-up through the Dietary Inflammatory Index (DII), dietary Total Antioxidant
Capacity (dTAC), overall, healthy and unhealthy Plant-Based Diet Index (PDI, hPDI and uPDI,
respectively), and modified Alternative Healthy Eating Index (mAHEI). Classic
cardiometabolic risk markers such as body mass index (BMI), waist circumference (WC),
waist-to-height ratio (WHtR), triglycerides (TG), total cholesterol, low and high-density
lipoprotein cholesterol (LDL-c and HDL-c, respectively), LDL-c/HDL-c, fasting glucose,
triglyceride-glucose (TyG) index, and systolic and diastolic blood pressure (SBP and DBP,
respectively) were analyzed. Multiple linear regression was performed to explore associations.
Results: The delta (changes) of DII and dTAC were positively and negatively associated,
respectively, with the delta of anthropometric parameters such as BMI and WHtR. Also, we
found that the PDI and hPDI deltas were negatively associated with total cholesterol, LDL-c,
and fasting glucose deltas. Finally, the uPDI delta was positively associated with fasting glucose
and SBP deltas and the mAHEI delta was also negatively associated with the WHtR and TG
deltas. Conclusion: Adherence to a healthier dietary pattern may impact positively

cardiometabolic risk factors in individuals with previous CVD.

Keywords: Cardiovascular diseases; healthy diet; inflammation; antioxidant status; diet quality

index
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1. Introduction

Cardiovascular diseases (CVDs) represent approximately 32% (17.9 million) of total
deaths annually and are considered one of the leading causes of clinical burden related to death
or disability. Statistics still show that more than four out of five deaths from CVD are due to
heart attacks and strokes, and a third of these deaths occur prematurely in individuals under 70
years old. In addition, this disease group involving decreased blood flow to the heart or
congested blood vessels are recurrent causes of death in low- and middle-income countries,
including Brazil [1].

The main risk factors that can lead to the occurrence of CVD are classified into two
groups: modifiable and non-modifiable risk factors. The modifiable ones refer to controllable
causes of CVD, such as the main chronic non-communicable diseases (NCDs): atherosclerosis,
hyperlipidemia, obesity, type 2 diabetes mellitus (T2DM), and systemic arterial hypertension
(SAH); in addition to behavioral factors (smoking, alcohol consumption, physical inactivity,
and unhealthy diet). Non-modifiable factors are those that cannot be controlled, such as age,
sex, and genetic predisposition [2, 3].

Considering that individuals with established CVD, coming from secondary care, are at
increased risk of suffering new cardiovascular events with a consequent decrease in quality of
life, the management of classic cardiometabolic risk factors is extremely important, as they
represent the basis for the treatment of the main outcomes [4]. In this context, encouraging
adherence to a healthy diet represents one of the main measures to reduce the impacts of the
risk factors and consequently, the morbidity and mortality caused by these diseases.
Furthermore, food consumption is one of the fundamental elements for the prevention and
treatment of CVD [5].

Diet is directly associated with inflammation and reactive oxygen species (ROS)
production. Together, they represent a major cause of atherosclerosis and impairment of
vascular endothelial function [6]. In this sense, several indices and scores have been used to
assess diet quality, such as the Dietary Inflammatory Index (DII) [7], Dietary Total Antioxidant
Capacity (dTAC) [8], in addition to others related to food consumption associated with reduced
risk of CVD, such as the overall Plant-Based Diet Index (PDI), the healthy Plant-Based Diet
Index (hPDI), the unhealthy Plant-Based Diet Index (uPDI) [9, 10], and the Alternative Healthy
Eating Index (AHEI) [11].

The diet quality assessment aligns with the understanding that the whole affects health-

related outcomes more than just individual components such as nutrients, foods, and bioactive
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compounds [12,13]. In addition, evaluating the quality of a dietary pattern based on constituents
related to the development of diet-associated diseases becomes necessary since reducing and
controlling risk factors represents a highly critical and essential strategy in secondary
prevention by reducing the impact of the disease [2].

Thus, this study aimed to assess whether changes in the Brazilian Cardioprotective
Nutritional Program Trial (BALANCE Program Trial) diet quality through the DII, dTAC, PDI,
hPDI, uPDI and modified AHEI (mAHEI) contributed to the improvement of cardiometabolic
risk factors in patients with established CVD during 48 months of follow-up. To our knowledge,
no one study evaluated this association with several indices and our study provides novel
insights into diet quality with consequent prevention and mitigation of CVD in those on

secondary prevention.

2. Methods
2.1. Ethical aspects

All participants started the study only after signing an informed consent form. The study
was carried out in accordance with the ethical principles according to the resolution CSN
466/2012 [14] and was approved by the HCor Ethics Committee (document number: 1.171.748)
and by the Research Ethics Committee of each participating center. This study was registered

with ClinicalTrials.gov (number: NCT01620398).

2.2. Study design

This study was a secondary analysis of a multicenter clinical trial “BALANCE Program
Trial” [15], in which the intervention and control groups were combined.

The BALANCE Program Trial was an open-label, prospective and randomized
controlled clinical trial with the primary objective of evaluating the effects of a Brazilian
cardioprotective diet on reducing cardiovascular events and risk factors in participants with
established CVD. In brief, patient recruitment and inclusion were conducted in 34 centers
distributed across all Brazilian regions from March 2013 to April 2015. The eligibility criteria
were described in the protocol study [15]. The following aspects were adopted as inclusion
criteria: age >45 years and presence of at least one cardiovascular event diagnosed in the
previous ten years, such as 1) coronary artery disease (CAD) asymptomatic, symptomatic,
treated and heart attack history; 2) peripheral artery disease (PAD) asymptomatic, symptomatic,

treated, abdominal aortic aneurysm and amputation due to arterial disease; and 3) stroke.
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The trial did not include individuals who had neurocognitive or psychiatric conditions
that may hinder the collection of reliable clinical data (defined at the investigator's discretion),
life expectancy of fewer than 6 months (e.g., metastatic malignancy or other factors defined at
the investigators' discretion), pregnancy or lactation, liver failure with a history of
encephalopathy or anasarca, renal failure with an indication for dialysis, congestive heart
failure, previous organ transplantation, wheelchair use, or any restrictions to receiving an oral
diet. Also, in this study, we excluded those individuals with missing data on food consumption
at any time and who presented a daily caloric intake of <500 or >6.000 kcal/day [16].

After screening, the patients were randomly assigned (1:1) to either the BALANCE
Program group (experimental group) or the control group. The nutritional counseling for both
groups followed guidelines for the treatment of CVD, which, in turn, are guided by the
nutritional composition of diets such as the Mediterranean and DASH diets. The main
differences between them were the approach and intensity of implementing the nutritional
approach (higher in the BALANCE group). Also, the food prescriptions in the control group
were qualitative while those in the BALANCE group were quantitative [15]. The proposal is to
ensure adequate nutrient intake with a locally appropriate diet, i.e., one consisting of foods that

are consumed in Brazil.

2.3. Assessment of Diet Quality

Food intake was estimated by 24-hour dietary recalls (R24h), and the multiple-pass
method was used to standardize the collection of food consumption data and enable the capture
of maximum information about the foods consumed [17].

In the present study, the basal food consumption (initial and/or clinical visit of 15 days)
and that of 12 (clinical visit of 12 and/or 15 months), 24 (clinical visit of 21 and/or 24 and/or
27 months), 36 (clinical visit of 34 and/or 36 and/or 39 months) and 48 months (clinical visit
of 46 and/or 48 months) were evaluated. If more than one R24h was available during each
moment, the mean of two or more was calculated for the analyses. The difference (delta)
between the basal food consumption and that after 12, 24, and 36 months of study (exposure
variables) was used to assess the changes during the follow-up period.

Diet quality was assessed based on its inflammatory profile using the DII, antioxidant
capacity using the dTAC, and food consumption associated with CVD risk reduction using the
PDI, uPDI, hPDI, and mAHEI. The details of score calculations have been reported previously
[18]. Briefly, the DII was calculated by the method proposed by Shivappa et al. (2014) [7], and
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the dTAC was determined by the sum of the Ferric Reducing Antioxidant Power (FRAP) values
of each food and preparation consumed, expressed in mmol/1000kcal [8]. For the calculation
of the PDI, hPDI, uPDI, and mAHEI, the foods were categorized into groups associated with
the risk of CVD [9-11, 19].

Lower (negative) DII scores and higher dTAC values suggest a more anti-inflammatory
diet and greater antioxidant capacity, respectively [7,8]. Furthermore, higher PDI scores
represent a greater intake of plant food groups relative to animal food groups, while higher
hPDI represents greater intake of healthy plant food groups relative to consumption of less
healthy plant food groups and animal food groups. For uPDI, positive scores were given to less
healthy plant food groups, and reverse scores to healthy plant food groups and animal food
groups [9, 10]. Finally, for mAHEI, higher scores indicate more frequent intake of foods
considered healthy, such as vegetables, fruits, whole grains and greater intake of fish in relation

to meat, poultry, and eggs [11,19].

2.4. Cardiometabolic risk markers

Classic cardiometabolic risk markers such as body mass index (BMI), waist
circumference (WC), waist-to-height ratio (WHtR), triglycerides (TG), total cholesterol, low-
density lipoprotein cholesterol (LDL-c), high-density lipoprotein cholesterol (HDL-c), LDL-
c¢/HDL-c, fasting glucose, triglyceride-glucose (TyG) index, systolic blood pressure (SBP), and
diastolic blood pressure (DBP) were analyzed. The difference (delta) between the baseline data
and after 12, 24, 36, and 48 months of study was used to assess the changes in cardiometabolic
risk factors during follow-up.

Body weight was measured twice with calibrated scales (100 g precision) with the
participants barefoot and wearing light clothes. Height was measured twice with wall-mounted
stadiometers (0.5 mm precision), with the participants barefoot in the standing position. The
WC was measured twice at the midpoint between the lower border of the costal arch and the
iliac crest at the mid-axillary line. The average of these measurements was used. The BMI was
calculated using the following formula: weight (kg)/(height (m))?, and the WHtR was calculated
by the ratio between the WC (cm) and the height (cm). Participants were classified as
overweight (BMI>25.00 kg/m? for adults [20] and BMI >27.00 kg/m? for older adults [21]) or
not; high WC (>94 cm for men and >80 cm for women [22]) or not; and high WHtR (ratio>0.5
[23]) or not.
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Blood samples were collected to analyze biochemical markers after 12—14 hours of
fasting. Traditional biochemical markers were analyzed in the blood samples: LDL-c levels
were determined using the Friedewald formula; TG, total cholesterol, HDL-c, and glucose
levels were measured using the enzymatic colorimetric method (VITROS 5600; Johnsons &
Johnsons, Raritan, USA). The LDL-c/HDL-c ratio was calculated as well as the TyG index
according to the formula Ln [TG (mg/dL) X fasting blood glucose (mg/dL)]/2 [24, 25].

Subjects were classified as having hypertriglyceridemia (>150 mg/dl) or not, high total
cholesterol (>190 mg/dl) or not, high LDL-c (> 130 mg/dl) or not, low HDL-c (values < 50
mg/dl for women and < 40 mg/dl for men) or not, high LDL-c/HDL-c (ratio >3.3) or not [26],
and impaired fasting glucose (=100 mg/dl) or not [27].

Blood pressure was measured according to the recommendations of the American Heart
Association. Participants with high systolic and diastolic blood pressure (=130 and 85 mmHg,
respectively) and/or the use of antihypertensive medication were classified as having SAH or
not [28], and participants with fasting glucose >126 mg/dl or/and on hypoglycemic medications
were classified as having T2DM or not [27]. Dyslipidemias (yes or not) was diagnosed when
LDL-c >130 mg/dL and/or TG > 150 mg/dL and/or HDL-c <40 mg/dL in men and <50 mg/dL

in women and/or use of medication to control dyslipidemias (statins) [26].

2.5. Other collected data

During a face-to-face interview, participants reported sex, age, smoking, physical
activity, use of medications, and family history of diseases. The participants were classified in
the following categories: men or women; adults or older adults (=60 years); smokers and former
smokers, or never smoked; sedentary or not sedentary; use or do not use lipid-lowering
medications, antihypertensives, anticoagulants, or hypoglycemic agents; and family history of
CAD or no history; presence or absence of each cardiovascular event as already described.
Participants who reported doing only light-to-moderate housework, walking involved in
everyday activities, and sitting for several hours were classified as sedentary. Participants were

classified as non-sedentary when they were not included in this category.

2.6. Statistical analysis
Data analysis was performed using SPSS® 22.0 and STATA® 13.0 software. All

statistical tests were 2-tailed with a 5% level of statistical significance. Data distribution was
g
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assessed using the Kolmogorov-Smirnov test. Comparisons of diet quality between two
categories of a variable were evaluated by an independent t-test.

Multiple linear regression analysis was performed to explore associations between the
quantitative variables (delta DII, dTAC, PDI, hPDI, uPDI, and mAHEI as independent variables
and delta cardiometabolic markers as dependent variables). The results were presented as -
values and 95% confidence intervals and independent models were estimated for each dietary
index. Delta 0-12m= value after twelve months - baseline value; delta 0-24m= value after
twenty-four months - baseline value; delta 0-36m= value after thirty-six months - baseline
value; delta 0-48m= value after forty-eight months - baseline value.

In this study, intervention and control groups were combined, since we found no
difference in delta cardiometabolic risk markers between these two groups at each time point
(Supplementary Table 1). All regressions were adjusted with values of the independent and
dependent variable at baseline, sex, age, group (intervention versus control), A energy intake
(except analyses related to DII and dTAC), A physical activity (stopped being sedentary or not)
and A smoking (stopped being a smoker or not). In addition to the adjustments already
mentioned, the A medication was also used to adjust the analysis referent to lipid metabolism
(stopped using statins or not), TyG index (stopped using statins and lowering glucose drugs or
not), impaired fasting glucose (stopped using lowering glucose drugs or not), and PAS and PAD

(stopped using antihypertensive or not). The adjustments were selected based on the literature.

3. Results

Among the 2,534 participants (from 2,763 screened) that were randomly assigned to
the BALANCE Program Trial, this study included 2,185 individuals that had complete data on
food consumption at baseline, 1,839 at 12 months, 1,823 at 24 months, 1,478 at 36 months and
1,490 at 48 months.

Table 1 shows the baseline characteristics of the study participants based on DII, dTAC,
PDI, and mAHEI values. The data demonstrate that most of the individuals are men (59.5%),
older adults (64.4%), with a mean age of 63.24 + 0.19 years, smokers and former smokers
(62.0%), and sedentary (65.7%). Regarding other risk factors, we observed a high prevalence
of individuals with overweight, high WC, high WHtR, low HDL-c, and impaired fasting
glucose. Also, more than 95.0% have SAH and dyslipidemia, and 46.9% have T2DM (Table

1).
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Lower DII values, indicating a more anti-inflammatory diet, were observed in
individuals who have low HDL-c (0.09 = 0.04 vs 0.27 + 0.05; p=0.002), who not having
overweight (0.05 + 0.06 vs 0.19 £ 0.03; p=0.09), who having T2DM (0.05 + 0.04 vs 0.26 +
0.04; p<0.001), as well as in individuals who use lowering glucose drugs (0.03 = 0.04 vs 0.26
+ 0.04; p<0.001). In turn, women (4.90 + 0.13 vs 4.48 £ 0.11; p=0.016), older adults (4.84 +
0.11 vs 4.32 £ 0.12; p=0.004), individuals with high LDL-c (5.09 + 0.33 vs 4.54 + 0.08;
p=0.022) and LDL-c/HDL-c (5.06 = 0.35 vs 4.55 £+ 0.08; p=0.045), and who do not use
anticoagulants (5.36 £ 0.38 vs 4.59 + 0.09; p=0.014), have higher dTAC values and,
consequently, a diet with greater antioxidant capacity. Regarding the PDI, men had higher
scores than women (49.93 £ 0.15 vs 48.98 + 0.18; p<0.001). Moreover, higher mAHEI scores
were observed in individuals who are not sedentary (27.28 + 0.31 vs 25.99 + 0.21; p=0.001)
and do not have high LDL-c (26.84 £+ 0.19 vs 25.62 + 0.46; p=0.014) and dyslipidemia (29.51
+1.11 vs 26.58 £ 0.18; p=0.010) (Table 1).



Table 1. Baseline characteristics of study participants, BALANCE Program Trial (2013-2017) (n=2,185).
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Variables Categories Total (%) DII dTAC PDI mAHEI
Sex Men 1300 (59.5) 0.18 £0.04 4.48 +0.11 49.93 £ 0.15 26.81 £0.23
Women 885 (40.5) 0.14 £ 0.04 490 £0.13 48.98 £ 0.18 26.33 +0.27
Age group Adults 778 (35.6) 0.18 £0.05 4.32+0.12 49.70 £0.20 26.72 +£0.30
Older adults 1407 (64.4) 0.15+0.04 4.84 £0.11 49.46 +0.14 26.56 +0.21
Smoking Smokers and former smokers 1352 (62.0) 0.18 +0.04 4.63+£0.11 49.59 +£0.15 26.46 = 0.22
Never smoked 828 (38.0) 0.14 £ 0.05 470 +£0.13 49.48 £ 0.19 26.90 +0.28
Physical activity Sedentary 1359 (65.7) 0.19 £ 0.04 4.68+£0.12 49.40+0.15 25.99 +0.21
Not sedentary 711 (34.3) 0.15+0.05 4.61 £0.12 49.79 £ 0.20 27.28 +£0.31
CAD family history Yes 1444 (66.2) 0.14 £0.03 4.69+0.10 49.60 £0.14 26.39 +0.21
Not 736 (33.8) 0.20 £0.05 459+0.16 49.46 +0.20 27.06 +0.30
BMI (kg/m?) Overweight 1744 (80.1) 0.19 £ 0.03 471+0.10 49.59 £0.13 26.60 +0.19
Not overweight 433 (19.9) 0.05 £ 0.06 4.43+0.15 49.34 +0.26 26.70 + 0.39
WC (em) High WC 1789 (82.6) 0.19£0.03 4.68+£0.10 4948 £0.13 26.52+0.19
Not 378 (17.4) 0.04 £ 0.06 4.52+0.17 49.84 +0.27 27.22+0.42
WHIR High WHtR 2079 (95.9) 0.17£0.03 4.64 +0.09 49.54 +0.12 26.65+0.18
Not 88 (4.1) 0.09£0.13 4.85+0.42 49.53 +0.50 26.51+0.79
TG (mg/dl) High TG 956 (45.1) 0.12 £0.04 455+0.13 49.52+0.18 26.42+0.25
Not 1162 (54.9) 0.20 £ 0.04 471+0.11 49.64 +0.16 26.94 +0.24
High total cholesterol 605 (28.5) 0.19 +£0.06 4.69+0.19 49.56 £0.23 26.26 +0.33
Total cholesterol (mg/dl) Not 1515 (71.5) 0.15 + 0.03 4.62 +0.09 49.60 + 0.14 26.88 £0.21
LDL-c (mg/dl) High LDL-c 313 (15.0) 0.26 =0.08 5.09 +£0.33 49.71 £ 0.31 25.62 +0.46
Not 1776 (85.0) 0.16 £0.03 4.54 +0.08 49.56 £0.13 26.84 +0.19
HDL-c (mg/dl) Low HDL-c 1236 (58.4) 0.09 £ 0.04 472+0.12 49.68 £0.15 26.98 +0.23
Not 880 (41.6) 0.27 £ 0.05 451+0.13 49.46+0.18 26.30 £ 0.28
LDL-¢/HDL-c High LDL-¢/HDL-c 284 (13.6) 0.18£0.08 5.06 £ 0.35 49.67 +0.33 25.80 +0.50
Not 1803 (86.4) 0.17£0.03 4.55 +0.08 49.56 £0.13 26.79 +0.19
Impaired fasting glucose (mg/dl) Yes 1220 (57.7) 0.14 £ 0.04 4.67+0.11 49.51 +0.16 26.58 +0.24
Not 894 (42.3) 0.20 £ 0.04 457+0.14 49.66 £ 0.18 26.84 £ 0.26
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Variables Categories Total (%) DII dTAC PDI mAHEI
SAH Yes 2132 (98.1) 0.17+0.03 4.66 = 0.09 49.54 +0.12 26.60 £0.18
Not 41 (1.9) 0.18+0.18 3.83+£0.33 4941 £0.97 27.69 +1.39
TODM Yes 991 (46.9) 0.05 £+ 0.04 4,70 £ 0.12 49.46 £0.17 26.76 £0.26
Not 1123 (53.1) 0.26 + 0.04 4.55+0.12 49.67 £0.16 26.63 £0.24
Dyslipidemia Yes 2033 (97.5) 0.18 £0.03 4.60 = 0.09 49.57+£0.12 26.58 +£0.18
Not 53(2.5) -0.07 £0.12 5.59+0.77 50.08 £ 0.70 29.51 +1.11
. Yes 1946 (89.1) 0.17+0.03 4.65+0.09 49.59 £0.12 26.52+0.19
Use of statins
Not 239 (10.9) 0.13£0.08 4.68 £0.26 49.17 £0.34 27.40 £0.49
Use of antihypertensive drugs Yes 2100 (96.1) 0.16 + 0.03 4.67 £ 0.09 49.53 +£0.12 26.56 +0.18
Not 85(3.9) 0.12+0.12 4.20+£0.35 49.80 £ 0.62 28.10 £0.88
Use of lowering glucose drugs Yes 941 (43.1) 0.03 £ 0.04 4.75+0.12 49.44 £0.18 26.72 £0.27
Not 1244 (56.9) 0.26 + 0.04 4,58 £0.12 49.62 +£0.15 26.54+0.23
Use of anticoagulant drugs Yes 2009 (91.9) 0.16 +0.03 4.59 £ 0.09 49.55+0.12 26.58+0.18
Not 176 (8.1) 0.16 +£0.10 5.36 £ 0.38 49.48 £0.41 27.09 £0.61
CAD Yes 2044 (93.5) 0.16 £0.03 4.66 = 0.09 49.56 £0.12 26.63 £0.18
Not 141 (6.5) 0.22+0.11 448 £0.38 49.35+£0.45 26.39 £ 0.64
PAD Yes 246 (11.3) 0.25+0.08 4,61 £0.22 49.43 £0.36 26.09 £0.54
Not 1939 (88.7) 0.15+0.03 4.66 = 0.09 49.56 £0.12 26.68 £0.18
Stroke Yes 234 (10.7) 0.27 £0.08 4.86 +0.33 49.27 £0.36 26.41 +£0.52
Not 1951 (89.3) 0.15+0.03 4.63 +£0.09 49.58 £0.12 26.64+0.18

Values are presented as mean + standard error. Boldface indicates statistical significance between the categories of the variable according to an independent
t-test (p<<0.05). Abbreviations: CAD: coronary arterial disease; BMI: body mass index; WC: waist circumference; WHtR: waist-to-height ratio; TG:
triglycerides; LDL-c: low-density lipoprotein cholesterol; HDL-c: high-density lipoprotein cholesterol; SAH: systemic arterial hypertension; T2DM: type
2 diabetes mellitus; PAD: peripheral arterial disease; DII: Dietary Inflammatory Index; dTAC: Dietary Total Antioxidant Capacity; PDI: overall Plant-

Based Diet Index; mAHEI: modified Alternative Healthy Eating Index.
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When we evaluated the association between the delta of the diet quality indices
(independent variables) and the delta of cardiometabolic risk factors (dependent
variables), we observed that the delta of DII was positively associated with the deltas of
the anthropometric parameters BMI (A 0-12m and A 0-24m), WC (A 0-12m and A 0-
48m) and WHtR (A 0-12m and A 0-48m) (Table 2). On the other hand, the delta of dTAC
was negatively associated with the delta of BMI (A 0-24m and A 0-48m) and WHtR (A
0-48m), and, unexpectedly, was positively associated with the delta of fasting glucose (A
0-24m) (Table 3).

Furthermore, the delta of PDI and hPDI were negatively associated with the delta
of parameters related to the lipid and glucose profile, such as total cholesterol (A 0-36m),
LDL-c (A 0-36m), and fasting glucose (A 0-12m). Also, the delta of PDI was positively
associated with the delta of fasting glucose (A 0-36m) (Table 4 and Table 5). In turn, as
expected, the uPDI delta was positively associated with the deltas of fasting glucose (A
0-36m) and SBP (A 0-24m) (Table 6).

Finally, the mAHEI delta was also negatively associated with the WHtR (A 0-
24m) and with the serum concentration of TG (A 0-24m) deltas (Table 7).



Table 2. Association between delta DII (independent variable) versus delta cardiometabolic markers

(dependent variable) in subjects of BALANCE Program Trial (2013-2017).
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Variablos A 0-12m A 0-24m A 0-36m A 0-48m
(n=1,787) (n=1,765) (n=1,428) (n=1,431)
0.31 0.19 0.04 0.10
2
A BML, kg/m (0.01; 0.60) (0.02; 0.35) (-0.13; 0.21) (-0.14; 0.33)
AWC. em 0.80 0.53 0.32 0.99
’ (0.05; 1.54) (-0.05;1.10)  (-0.20; 0.83) 0.27; 1.71)
0.00 0.00 0.00 0.00
A WHR (0.00; 0.00) (-0.00; 0.00)  (-0.00; 0.00) (0.00; 0.01)
391 738 “1.03 2.70
A TG, mg/dl (-17.89;10.07)  (-2.09;16.85)  (-9.09; 7.03) (-5.46; 10.87)
1.39 0.73 1.70 0.28
A Total cholesterol, mg/dl (-4.10; 6.88) (-3.31;4.76) (-1.84; 5.24) (-3.67; 4.23)
3.10 0.10 0.91 20.19
A LDL-c, mg/dl (-1.21; 7.41) (-3.35;3.55) (-2.40; 4.23) (-3.48; 3.10)
0.31 0.29 0.38 -0.08
A HDL-c, mg/dl (-2.00; 1.38) (-0.53; 1.10) (-0.52; 1.27) (-1.08; 0.92)
0.08 0.01 0.02 20.00
A LDL-c/HDL-c (-0.05; 0.21) (-0.07;0.09)  (-0.07; 0.10) (-0.09; 0.08)
A Fasting glucose, mg/dl -0.42 -0.91 3.16 1.06
g8 - Mg (-7.06; 6.23) (-5.06; 3.25) (-1.18; 7.50) (-3.96; 6.08)
ATVG index -0.00 0.03 0.02 0.01
y (-0.08; 0.07) (-0.02;0.08)  (-0.03; 0.07) (-0.04; 0.07)
0.07 20.40 20.35 0.02
A SBP, mmHg (-2.54; 2.69) (-2.24; 1.44) (-2.06; 1.36) (-2.17; 2.22)
0.10 20.15 20.19 121
A DBP, mmHg (-1.59; 1.78) (-1.28; 0.98) (-1.22; 0.84) (-0.08; 2.51)

Values are presented as beta values (95% CI) according to multiple linear regression. Independent models
were estimated for each dietary index. Bold values indicate statistical associations between the independent
and dependent variables (p<0.05). Models were adjusted by values of the independent and dependent variable
at baseline, sex, age, group, A physical activity (stopped being sedentary or not), A smoking (stopped being a
smoker or not), and A medication (stopped using the medicine or not). Abbreviations: BMI: body mass index;
WC: waist circumference; WHtR: waist-to-height ratio; TG: triglycerides; LDL-c: low-density lipoprotein
cholesterol; HDL-c: high-density lipoprotein cholesterol; TyG: triglyceride-glucose; SBP: systolic blood
pressure; DBP: diastolic blood pressure; CI: confidence interval; DII: Dietary Inflammatory Index. Symbol:

A: delta.
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Table 3. Association between delta dTAC, mmol/1,000 kcal (independent variable), versus delta
cardiometabolic markers (dependent variable) in subjects of BALANCE Program Trial (2013-

2017).

Variabl A 0-12m A 0-24m A 0-36m A 0-48m
artables (n=1,787) (n=1,765) (n=1,428) (n=1,431)
0.02 -0.07 -0.03 -0.14
2

A BML, kg/m (-0.04;0.08)  (-0.13;-0.00)  (-0.08;0.02) (-0.24; -0.03)
AWC. em 0.11 -0.19 -0.08 -0.31

: (-0.05;0.27)  (-0.40;0.01) (-0.24; 0.07) (-0.62; 0.00)
0.00 -0.00 -0.00 -0.00

A WHIR (-0.00; 0.00)  (-0.00; 0.00) (-0.00; 0.00) (-0.00; -0.00)
0.64 -0.90 -0.90 -0.50

A TG, mg/dl (-2.35,3.63)  (-4.43;2.63) (-3.27; 1.48) (-4.13; 3.12)
-0.30 0.45 -0.51 1.05

A Total cholesterol, mg/dl (-1.48,0.88)  (-1.03;1.94)  (-1.57;0.55) (-0.69; 2.79)
-0.69 0.24 20.20 1.24

A LDL-c, mg/d] (-1.64;025  (-1.03; 1.51) (-1.16; 0.76) (-0.20; 2.67)
0.22 0.21 -0.02 0.36

A HDL-c, mg/dl (-0.13;0.57)  (-0.09; 0.51) (-0.28; 0.23) (-0.08; 0.80)
-0.02 -0.01 -0.01 0.02

A LDL-¢/HDL-c (-0.05;0.00)  (-0.03; 0.02) (-0.03; 0.01) (-0.01; 0.05)
A Fasting of ol 0.16 1.71 0.39 0.80

SHNE giLcose, mg (-1.25; 1.56) (0.18; 3.23) (-0.91; 1.68) (-1.41; 3.00)
ATVG index 0.01 0.00 0.00 0.00

y (-0.00;0.02)  (-0.01; 0.02) (-0.01; 0.01) (-0.02; 0.03)
0.12 20.19 -0.31 0.71

A SBP, mmHg (-0.42;0.66)  (-0.87; 0.49) (-0.83; 0.20) (-0.25; 1.66)
-0.02 -0.09 0.14 0.48

A DBP, mmHg (-0.36;0.33)  (-0.51;0.32) (-0.17; 0.45) (-0.09; 1.05)

Values are presented as beta values (95% CI) according to multiple linear regression. Independent models
were estimated for each dietary index. Bold values indicate statistical associations between the independent
and dependent variables (p<0.05). Models were adjusted by values of the independent and dependent
variable at baseline, sex, age, group, A physical activity (stopped being sedentary or not), A smoking
(stopped being a smoker or not), and A medication (stopped using the medicine or not). Abbreviations:
BMI: body mass index; WC: waist circumference; WHtR: waist-to-height ratio; TG: triglycerides; LDL-c:
low-density lipoprotein cholesterol; HDL-c: high-density lipoprotein cholesterol; TyG: triglyceride-
glucose; SBP: systolic blood pressure; DBP: diastolic blood pressure; CI: confidence interval; DII: Dietary
Inflammatory Index. Symbol: A: delta.
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Table 4. Association between delta PDI (independent variable) versus delta cardiometabolic
markers (dependent variable) in subjects of BALANCE Program Trial (2013-2017).

Variabl A 0-12m A 0-24m A 0-36m A 0-48m
ariabies (n=1,787) (n=1,765) (n=1,428) (n=1,431)
-0.00 -0.00 0.02 0.01
2

A BML, kg/m (-0.06;0.06)  (-0.03;0.02)  (-0.02;0.05) (-0.03; 0.06)
AWC. em -0.07 0.02 0.00 -0.08

» (-0.23;0.08)  (-0.08;0.12)  (-0.11;0.11) (-0.22; 0.06)
-0.00 -0.00 -0.00 -0.00

A WHIR (-0.00;0.00)  (-0.00;0.00)  (-0.00; 0.00) (-0.00; 0.00)
-0.07 -1.10 1.14 0.30

A TG, mg/dl (-3.14;2.99)  (-2.88;0.69)  (-0.64;2.92) (-1.37; 1.97)
-0.15 0.00 -0.80 -0.52

A Total cholesterol, mg/dl (-136;1.05)  (-0.75;0.76)  (-1.58; -0.00) (-1.32; 0.28)
-0.18 0.06 -0.79 -0.60

A LDL-c, mg/dl (-1.13;0.78) (-0.58;0.70)  (-1.50; -0.06) (-1.26; 0.06)
0.13 0.04 -0.13 0.08

A HDL-c, mg/d] (-0.22;049)  (0.11;0.19)  (-0.32;0.07) (-0.13; 0.29)
-0.00 -0.00 -0.02 -0.01

A LDL-c/HDL-c (-0.03;0.02)  (-0.01;0.01)  (-0.03;0.00) (-0.02; 0.00)
A Fasting glucose, mg/dl -2.01 0.16 1.22 _0"03

(-3.35;-0.66)  (-0.62;0.94) (0.27; 2.17) (-1.04; 0.98)
ATVG index -0.02 -0.00 0.01 -0.00

yhmde (-0.03;0.00)  (-0.01;0.00)  (-0.00; 0.02) (-0.01; 0.01)
0.14 0.14 0.16 20.21

A SBP, mmHg (-0.41;0.68)  (-0.19;048)  (-0.21;0.54) (-0.65; 0.22)
-0.17 0.01 0.15 -0.26

A DBP, mmHg (-0.52;0.18)  (-0.19;0.22)  (-0.08; 0.38) (-0.51; -0.00)

Values are presented as beta values (95% CI) according to multiple linear regression. Independent models
were estimated for each dietary index. Bold values indicate statistical associations between the independent
and dependent variables (p<0.05). Models were adjusted by values of the independent and dependent
variable at baseline, sex, age, group, A energy intake, A physical activity (stopped being sedentary or not),
A smoking (stopped being a smoker or not), and A medication (stopped using the medicine or not).
Abbreviations: BMI: body mass index; WC: waist circumference; WHtR: waist-to-height ratio; TG:
triglycerides; LDL-c: low-density lipoprotein cholesterol; HDL-c: high-density lipoprotein cholesterol;
TyG: triglyceride-glucose; SBP: systolic blood pressure; DBP: diastolic blood pressure; CI: confidence
interval; DII: Dietary Inflammatory Index. Symbol: A: delta.
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Table 5. Association between delta hPDI (independent variable) versus delta cardiometabolic
markers (dependent variable) in subjects of BALANCE Program Trial (2013-2017).

Variabl A0-12m A 0-24m A 0-36m A 0-48m
ariabies (n=1,787) (n=1,765) (n=1,428) (n=1,431)
-0.00 -0.01 -0.01 0.00
2

A BML kg/m (-0.05; 0.05) (-0.03; 0.02) (-0.03;0.02)  (-0.04; 0.04)
AWC. em -0.04 0.00 -0.01 -0.07

» (-0.17; 0.09) (-0.08; 0.08) (-0.10;0.08)  (-0.19; 0.06)
-0.00 -0.00 -0.00 -0.00

A WHIR (-0.00; 0.00) (-0.00; 0.00) (-0.00; 0.00)  (-0.00; 0.00)
0.63 -0.65 0.40 0.22

A TG, mg/dl (-1.98;3.23) (-2.14; 0.85) (-1.02;1.82)  (-1.26; 1.71)
-0.40 0.09 -0.78 -0.31

A Total cholesterol, mg/dl (-141;061)  (054,072)  (-1.40;-0.15)  (-1.02;0.41)
-0.43 0.15 -0.62 -0.27

A LDL-c, mg/dl (-1.23;0.37) (-0.39; 0.68) (-1.18;-0.04)  (-0.86; 0.32)
0.10 -0.02 -0.09 0.04

A HDL-c, mg/d] (-0.20; 0.40) (-0.14; 0.11) (-0.25,0.06)  (-0.15;0.22)
-0.01 0.00 -0.01 -0.00

A LDL-c/HDL-c (-0.03; 0.01) (-0.00; 0.01) (-0.02;0.00)  (-0.01; 0.01)
A Fasting glucose, mg/dl -1.27 0.45 0.50 O',B

(-2.41; -0.12) (-0.19; 1.09) (-0.27;1.26)  (-0.76; 1.03)
ATVG index -0.01 0.00 0.00 0.00

yh inde (-0.02; 0.00) (-0.00; 0.01) (-0.00;0.01)  (-0.00; 0.01)
0.15 0.17 0.25 0.03

A SBP, mmHg (-0.31; 0.61) (-0.11; 0.44) (-0.04;0.54)  (-0.37;0.42)
-0.18 -0.04 0.11 -0.09

A DBP, mmHg (-0.47;0.11) (-0.21;0.13) (-0.06;0.29)  (-0.32; 0.14)

Values are presented as beta values (95% CI) according to multiple linear regression. Independent models
were estimated for each dietary index. Bold values indicate statistical associations between the independent
and dependent variables (p<0.05). Models were adjusted by values of the independent and dependent
variable at baseline, sex, age, group, A energy intake, A physical activity (stopped being sedentary or not),
A smoking (stopped being a smoker or not), and A medication (stopped using the medicine or not).
Abbreviations: BMI: body mass index; WC: waist circumference; WHtR: waist-to-height ratio; TG:
triglycerides; LDL-c: low-density lipoprotein cholesterol; HDL-c: high-density lipoprotein cholesterol;
TyG: triglyceride-glucose; SBP: systolic blood pressure; DBP: diastolic blood pressure; CI: confidence
interval; DII: Dietary Inflammatory Index. Symbol: A: delta.
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Table 6. Association between delta uPDI (independent variable) versus delta cardiometabolic
markers (dependent variable) in subjects of BALANCE Program Trial (2013-2017).

Variabl A 0-12m A 0-24m A 0-36m A 0-48m

ariabies (n=1,787) (n=1,765) (n=1,428) (n=1,431)
-0.01 0.01 0.00 0.01

2

A BML, kg/m (-0.06;0.04)  (-0.00;0.03)  (-0.02;0.03)  (-0.02; 0.05)
AWC. em -0.00 0.01 0.02 0.07

’ (-0.12;0.12)  (-0.07;0.08)  (-0.05;0.10)  (-0.05;0.18)
-0.00 0.00 0.00 0.00

A WHIR (-0.00; 0.00)  (-0.00;0.00)  (-0.00;0.00)  (-0.00; 0.00)
0.903 -0.18 0.77 -0.08

A TG, mg/dl (-145;3.26)  (-1.54;1.18)  (-0.45;1.99)  (-1.42;1.25)
-0.19 -0.36 -0.40 -0.29

A Total cholesterol, mg/dl 1.11;0.73)  (-0.92;021)  (-0.94;0.15)  (-0.93;0.35)
-0.35 -0.30 -0.26 -0.28

A LDL-c, mg/dl (-1.09;0.40)  (-0.79;0.19)  (-0.76;0.24)  (-0.82;0.25)
-0.01 -0.04 -0.02 0.03

A HDL-c, mg/d] (-0.28;026)  (-0.15,0.08)  (-0.15,0.12)  (-0.14;0.19)
-0.01 -0.00 -0.01 -0.00

A LDL-c/HDL-c (-0.03;0.01)  (-0.01;0.00)  (-0.02;0.00)  (-0.01;0.01)
A Fasting glucose, mg/dl -0.99 0.33 0.68 0.36

£ - Mg (2.06;0.07)  (-0.25,091)  (0.0131.33)  (-0.45; 1.17)
ATVG index -0.01 0.00 0.01 0.00

y (-0.01;0.00)  (-0.00;0.01)  (-0.00;0.01)  (-0.00; 0.01)
0.05 0.31 0.02 0.03

A SBP, mmHg (-0.37;047)  (0.05;0.56)  (-0.24;0.28)  (-0.33; 0.40)
0.11 0.11 0.08 0.03

A DBP, mmHg (-0.37;0.16)  (-0.05;0.26)  (-0.07;0.24)  (-0.18;0.24)

Values are presented as beta values (95% CI) according to multiple linear regression. Independent
models were estimated for each dietary index. Bold values indicate statistical associations between the
independent and dependent variables (p<0.05). Models were adjusted by values of the independent and
dependent variable at baseline, sex, age, group, A energy intake, A physical activity (stopped being
sedentary or not), A smoking (stopped being a smoker or not), and A medication (stopped using the
medicine or not). Abbreviations: BMI: body mass index; WC: waist circumference; WHtR: waist-to-
height ratio; TG: triglycerides; LDL-c: low-density lipoprotein cholesterol; HDL-c: high-density
lipoprotein cholesterol; TyG: triglyceride-glucose; SBP: systolic blood pressure; DBP: diastolic blood
pressure; CI: confidence interval; DII: Dietary Inflammatory Index. Symbol: A: delta.
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Table 7. Association between delta mAHEI (independent variable) versus delta
cardiometabolic markers (dependent variable) in subjects of BALANCE Program Trial (2013-

2017).

Variabl A 0-12m A 0-24m A 0-36m A 0-48m
ariabies (n=1,787) (n=1,765) (n=1,428) (n=1,431)
-0.03 -0.02 0.01 0.02
2

A BML, kg/m (-0.07; 0.01) (-0.04; 0.00) (-0.02;0.03)  (-0.02; 0.05)
AWC. em -0.10 -0.07 -0.01 -0.11

: (-0.20; 0.01) (-0.15; 0.01) (-0.09; 0.07)  (-0.22; 0.00)
-0.00 -0.00 -0.00 -0.00

A WHIR (-0.00; 0.00) (-0.00; -0.00) (-0.00; 0.00)  (-0.00; 0.00)
-0.62 -1.73 1.17 -0.55

A TG, mg/dl (-2.78; 1.55) (-3.17; -0.29) (-2.46;0.12)  (-1.85;0.74)
0.06 -0.44 -0.29 -0.06

A Total cholesterol, mg/dl (-0.79; 0.90) (-1.04;0.17) (-0.86;0.28)  (-0.68; 0.56)
0.16 -0.11 -0.16 -0.10

A LDL-c, mg/d] (-0.51; 0.83) (-0.63; 0.40) (-0.68;0.36)  (-0.62; 0.42)
0.07 -0.03 0.02 0.08

A HDL-c, mg/dl (-0.18; 0.33) (-0.15; 0.09) (-0.12;0.16)  (-0.08; 0.24)
0.01 -0.00 -0.00 -0.01

A LDL-c/HDL-c (-0.01; 0.02) (-0.01; 0.00) (-0.01; 0.00)  (-0.02; 0.00)
A Fasting of ol -0.59 0.38 -0.04 0.02

asting giucose, mg (-1.60; 0.42) (-0.25; 1.00) (-0.73;0.66)  (-0.77; 0.80)
ATVG index -0.01 -0.00 -0.01 -0.00

y (-0.02; 0.00) (-0.01; 0.00) (-0.01;0.00)  (-0.01; 0.00)
0.02 0.05 -0.08 -0.29

A SBP, mmHg (-0.39; 0.43) (-0.21; 0.32) (-0.35;0.19)  (-0.63; 0.06)
-0.20 -0.12 -0.06 -0.20

A DBP, mmHg (-0.46; 0.06) (-0.28; 0.05) (-0.23;0.10)  (-0.40; 0.01)

Values are presented as beta values (95% CI) according to multiple linear regression. Independent models
were estimated for each dietary index. Bold values indicate statistical associations between the independent
and dependent variables (p<0.05). Models were adjusted by values of the independent and dependent
variable at baseline, sex, age, group, A energy intake, A physical activity (stopped being sedentary or not),
A smoking (stopped being a smoker or not), and A medication (stopped using the medicine or not).
Abbreviations: BMI: body mass index; WC: waist circumference; WHtR: waist-to-height ratio; TG:
triglycerides; LDL-c: low-density lipoprotein cholesterol; HDL-c: high-density lipoprotein cholesterol;
TyG: triglyceride-glucose; SBP: systolic blood pressure; DBP: diastolic blood pressure; CI: confidence
interval; DII: Dietary Inflammatory Index. Symbol: A: delta.
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4. Discussion

In this secondary analysis of a large national prospective study, we observed that
changes in diet quality through the DII, dTAC, PDI, hPDI, uPDI, and mAHEI were
significantly associated with changes in cardiometabolic risk factors in patients with
established CVD during 48 months of follow-up, regardless of the confounders of the
diet-CVD risks association such as sex, age, physical activity, smoking, and medication
use. To the best of our knowledge, a direct association between six different dietary
indices and the main cardiovascular risk factors has yet to be reported. Until now,
secondary prevention studies are scarce, with few patients and short follow-ups.
Therefore, in the long term, even the small improvements observed in our study may have
the potential to affect new CVD event-free survival.

The effects of behavioral risk factors, including inadequate diets, are expressed
through the elevation of blood pressure and glycemia, hyperlipidemia, overweight, and
obesity [29], which in turn, are factors that are also involved in the development and
progression of atherosclerosis [30, 31]. Therefore, the cardiometabolic risk markers
analyzed in this study were BMI, WC, WHtR, TG, total cholesterol, LDL-c, HDL-c,
LDL-c/HDL-c, fasting glucose, TyG index, SBP, and DBP. It is important to highlight
that when the prevalence of risk factors co-occurs, the synergistic effect increases the risk
for CVD in relation to the isolated effects [32].

In general, our results showed a positive and negative association between the DII
and dTAC, respectively, and risk factors related to anthropometric parameters in more
than one period evaluated. This means that anthropometric parameters are also reduced
when there is a reduction in the inflammatory potential and an increase in the antioxidant
capacity of the diet. The mAHEI delta was also inversely associated with the WHtR delta
at 24° month.

Different anthropometric adiposity measures, including BMI, WC, and WHtR, are
used to assess the role of adiposity in CVD risk [33, 34]. The associations observed in this
study are consistent with previous research. A large cross-sectional study showed that the
DII was associated with higher average BMI, WC, and WHtR after adjusting for known
risk factors in individuals with increased cardiovascular risk [35]. Two other meta-
analyses of observational studies showed a significant positive association between the
DII with BMI, obesity, and increased WC [36, 37]. Also, an updated systematic review

and meta-analysis conducted in thirty-four studies demonstrated that higher categories of
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dTAC were associated with significantly lower WC (central obesity). At the same time,
no significant change was observed in BMI [38].

Currently, obesity is considered a chronic inflammatory condition that plays an
important role in the development of CVD [39]. Briefly, it is known that the accumulation
of adipose tissue in the body is related to a considerable increase in systemic inflammation
(this relationship can be bidirectional) since this organ can secret several inflammatory
adipocytokines such as tumor necrosis factor-alpha (TNF-a), interleukin-6 (IL-6),
monocyte chemoattractant protein-1 (MCP-1) and resistin, which are capable of initiating
and maintaining a state of chronic inflammation, in addition to generating an important
insulin resistance (IR), endothelial dysfunction and hypercoagulability [40, 41].
Concomitantly, there is a low secretion and resistance to the action of adiponectin, which
further increases the IR not only in adipose tissue but also in the liver and muscle tissue,
leading to an increase in the production of free fatty acids and its secretion into the
bloodstream. In turn, high concentrations of free fatty acids continue to fuel chronic
inflammation [42, 43]. The increased production of pro-inflammatory factors over time
can also promote cardiac remodeling, characterized by the accumulation of collagen
fibers in cardiomyocytes [44].

Our study also showed that an increased intake of groups associated with CVD
risk reduction (PDI and hPDI) was associated with a reduction in total cholesterol, LDL-
c, and fasting glucose concentrations (inversely associated). As expected, higher
consumption of less healthy plant foods (uPDI) was positively associated with higher
fasting glucose and SBP. As for the mAHEI, the results showed that this index was
inversely associated with the delta of the serum concentration of TG.

Two systematic reviews and meta-analyses demonstrated that plant-based [45]
and vegetarian diets [46] are associated with decreased total cholesterol, LDL-c, and
HDL-c. Notably, these dietary patterns can be a useful non-pharmaceutical means of
controlling dyslipidemia. Also, greater adherence to plant-based dietary patterns, mainly
those rich in healthful plant-based foods, was associated with a lower risk of T2DM in a
prospective observational study among adults [47]. However, to the best of our
knowledge, no longitudinal study has evaluated the association between the AHEI and
lipid profile, despite Neelakantan et al. (2016) [48] concluding that the overall AHEI-
2010 score was not associated with any of the risk biomarkers measured, including TG

in a case-control study.
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It is noteworthy that lipid and glucose metabolism also play a key role in the
prevalence and incidence of CVD. Chronic hyperglycemia caused by IR can damage
vascular endothelial cells, triggering a process of oxidative stress and inflammatory
response, which is associated with an increased risk of cardiovascular events and
mortality [49]. Furthermore, mitochondrial damage and imbalance in lipid metabolism
associated with oxidative stress, inflammation, and IR contribute to the development of
atherosclerosis through the elevation of TG, reduction of HDL-c, and formation of small,
dense, and oxidized LDL-c particles [50]. The accumulation of intramuscular lipids also
inhibits the translocation of the glucose transporter type 4 (GLUT4) to the cell membrane,
which reduces glucose uptake by skeletal muscle [51], contributing even more to the
increase in blood glucose.

Together, our results support the hypothesis that a healthy diet tends to be
associated with lower DII and uPDI and higher dTAC, PDI, hPDI, and mAHEI. Possibly
the different associations observed with the other risk factors reflect the peculiarities and
differences in each of the analyzed scores. However, among their main similarities, we
can highlight the high intake of fruits, vegetables, whole grains, legumes, unsalted nuts
and seeds, olive oil, and vegetable proteins, which, in turn, are inversely associated with
the main cardiovascular risk factors. Possibly, the high content of monounsaturated fatty
acids (MUFAs), polyunsaturated fatty acids (PUFAs), polyphenols, flavonoids,
phytosterols, and fiber present in these food groups contribute to the reduction of
inflammatory and oxidative stress markers, improvement in lipid profile, insulin
sensitivity, and endothelial function, as well as having antithrombotic properties [52, 53].
In addition, foods with anti-inflammatory and antioxidant properties tend to be less
caloric and, therefore, probably contribute directly to the decrease in adiposity with
consequent metabolic improvement [54].

As limitations of the present study, we highlight that: a) food consumption was
assessed exclusively using the R24h that does not demonstrate a habitual intake but
reflects the current intake, besides being considered valid and b) although the statistical
analyses were adjusted for the main confounders related to metabolic risk factors, there
is still the possibility that other residual confounding factors have biased the association
found in this study. Our strengths include: a) we used a prospective design with a large
sample size; b) we used validated instruments to assess the quality of the diet (current
intake); and c) associations were made based on six scores with the main cardiovascular

risk factors.
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S. Conclusion

In conclusion, this study indicates that changes in diet quality through the lower
DII and uPDI and higher dTAC, PDI, hPDI, and mAHEI impact the improvement of
cardiometabolic risk factors in patients with established CVD during 48 months of
follow-up. These associations suggest that such scores can and should be used to help
elucidate the role that diet plays in preventing and managing CVD by controlling its main
risk factors. This study provided additional, essential, and unprecedented data regarding
the analysis of diet quality. Still, longitudinal studies are necessary to assess the
association between these scores and the incidence of cardiovascular events during

follow-up in this sample.
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Supplementary Table 1. Delta cardiometabolic markers in subjects of BALANCE Program Trial
(2013-2017) according to intervention and control groups.

Variables Groups A 0-12m A 0-24m A 0-36m A 0-48m
A BML kel I 015005 003£006 007+007 -0.09%0.10
’ C  -005+005 004+007 004+£008 -0.060.09
AWC. o I 062019  010£021 028024 -023+031
’ C 0724019 -050+024 -0.14+024 032+031
AWHR I 0.00£000 000000  0.00+000  0.00<0.00
C 0.00£000 000000 000000  0.00+0.00
ATG, medl I 405:352  -412:3.56  507:36] -984+493
’ C  -044+3.18 623+373  001+£431 -573+453
I 209:139  011+1.60 078176 -1.16+2.14
A Total cholesterol, mg/dl C 3024142  337+185 253+1.88  4.10+2.09
I 234+123  1.77+205 052+:159 -1.68%1.82
A LDL-c, mg/dl C 3204122 0354147 0514164  1.11+1.95
I 059033  1.09+039 139040 1442050
A HDL-c, mg/dl C 0864032  142+048  1.89+043  1.69+0.49
I 0.05£004  -003£005 -0.06+004 -0.12+005
A LDL-¢/HDL-c C 0064004  -0.06+004 -0.09+004 -0.06%0.06
A Fasting elucose, mg/dl I 507:1.73  094:185 4071206 526+271
) C  265+1.60 3274196 254219  7.60+2.40
ATYG index I 001£002  -0.02£002 001£002  0.00<0.03
C  003+002 003+£002 002002  0.00<0.03
A SBP. mimHe I 065075 -002:084 210:084 352+1.10
’ C 0624076 079083  0.63+091 170+ 1.07
A DBP, mmie I 225050 410£056 3.63:057 -3.46%0.75
’ C 2514046 -270+053 4774056 -322+0.67

Values are presented as mean + standard error according to an independent t-test. Boldface indicates
statistical significance between the two groups (p<0.05). Abbreviations: BMI: body mass index; WC:
waist circumference; WHtR: waist-to-height ratio; TG: triglycerides; LDL-c: low-density lipoprotein
cholesterol; HDL-c: high-density lipoprotein cholesterol; TyG: triglyceride-glucose; SBP: systolic blood
pressure; DBP: diastolic blood pressure; I: intervention group; C: control group. Symbol: A: delta.
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5.3. Artigo Original 3

Diet quality scores and incidence of cardiovascular events: A 4-year prospective

study of patients in cardiology secondary care (BALANCE Program Trial)

Background. As a modifiable determinant, dietary patterns involved in the reduction of
cardiovascular disease (CVD) incidence represent a key lever for prevention of these
diseases since contribute to over half of all CVD deaths and CVD-related disability. Thus,
we aimed to assess whether changes in diet quality along with six a priori-defined diet
scores were associated with the incidence of cardiovascular (CV) events during four years
of follow-up of secondary care cardiology patients. Methods. We conducted a secondary
prospective analysis of 1,704, 1,629 and 1,286 (A12m, A24m and A36m analyses,
respectively) participants aged 45y or older from the Brazilian Cardioprotective
Nutritional Program Trial (BALANCE Program Trial). The Dietary Inflammatory Index
(DII), the Dietary Total Antioxidant Capacity (dTAC), overall, healthful and unhealthful
Plant-Based Diet Index (PDI, hPDI, and uPDI, respectively), and the modified
Alternative Healthy Eating Index (mAHEI) were computed using the R24h available in
each follow-up period, and changes in these scores were calculated for three-time
intervals (A 12m, A 24m and A 36m). Incidence of CV events (cardiac arrest, acute
myocardial infarction, stroke, myocardial revascularization, amputation for peripheral
arterial disease, hospitalization for unstable angina, or CV death) after each of those
periods was the primary outcome. Associations were estimated by Cox proportional-
hazards regression, and intervention and control groups were combined. Results. There
were 162 cases of incident CVD in the total sample over a median of 3.25y. The incidence
of CV events was significantly higher in people with hypertension and users of
antihypertensive and lowering glucose drugs; and lower in individuals who have low
high-density lipoprotein cholesterol and no previous diagnosis of stroke. After 3y (A 0-
36m), changes in mAHEI were negatively associated with the incidence of CV events in
the crude (HR: 0.96, 95% CI: 0.92-0.99, p=0.022), and adjusted (HR: 0.94, 95% CI: 0.89-
1.00, p=0.039) models. We did not observe any association between the change in DII,
dTAC, PDI, hPDI and uPDI with CV outcomes. Conclusions. The incidence of CV events
was reduced after 3 years when there was an improvement in diet quality by the increase
in mAHEI scores. We provided essential and unprecedented data on the analysis of diet

quality in individuals with previous CVD.
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1. Introduction

Cardiovascular diseases (CVD) represent the leading cause of death worldwide
and one-third of global mortality [1]. Since the risk factors for these diseases are
multifactorial, improving their prevention is a challenge for public health. Diet, in turn,
is one of the main factors that can and should be modified and, therefore, represents a
fundamental item for managing CVD [2].

Several dietary patterns that reduce CVD risks and improve overall health have
been studied in recent decades, and all emphasize high diet quality. Currently, this term
has been used to quantify the overall healthiness of a dietary pattern based on its
constituents and is in line with the understanding that totality has a greater effect on health
outcomes than individual dietary components [2-4]. Although different diet patterns have
their advantages and limitations, the main objective of nutritional indices is to combine a
large amount of information into a single indicator that is useful and capable of evaluating
the relationship between the main protective or risk factors related to the development of
diseases [5].

In this context, dietary scores were developed to evaluate adherence to different
recommendations in the population, such as the Dietary Inflammatory Index (DII) [6],
whose objective is to classify diets as more anti-inflammatory or pro-inflammatory based
on food consumption data, and the Dietary Total Antioxidant Capacity (dTAC) [7]. Also,
the overall Plant-Based Diet Index (PDI), the healthy Plant-Based Diet Index (hPDI), and
the unhealthy Plant-Based Diet Index (uPDI) were developed to understand how gradual
reductions in animal food intake with concomitant increases in consumption of plant
foods improved health outcomes [8,9]. The Alternative Healthy Eating Index (AHEI) was
proposed to better explain the association between nutrition and chronic diseases,
especially CVD [10].

Until now, only one study [11] has evaluated the incidence and mortality of CVD
in individuals receiving secondary cardiology care through a specific index of dietary
quality, and none have compared six different specific indices. Furthermore, it is not clear
to what extent consuming a high-quality diet can prevent new CVD events in those who
already have a previous one. Therefore, the objective of the present study was to examine
the association between changes in diet quality in the Brazilian Cardioprotective

Nutritional Program Trial participants (BALANCE Program Trial) through the DII,
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dTAC, PDI, hPDI, uPDI and modified AHEI (mAHEI) and the incidence of
cardiovascular (CV) events during four years of follow-up of secondary care cardiology

patients.

2. Methods
2.1. BALANCE Program Trial

The “Brazilian Cardioprotective Nutritional Program Trial (BALANCE Program
Trial)” is a multicenter prospective and randomized controlled trial conducted in Brazil
with a four-year follow-up and registered with ClinicalTrials.gov (number:
NCT01620398). The design, methods, and objectives of the BALANCE Program Trial
have been reported previously [12].

The BALANCE Program Trial was developed to increase the consumption of
foods with potential cardioprotective properties available and accessible in Brazil and to
be a nutritional education tool accessible to the population. The key point of the program
is to achieve a balance among foods in the diet to ensure the correct proportions of all
nutrients recommended for the dietary management of CVD [12].

The inclusion criteria were patients in secondary prevention of CVD ages 45y or
older who experienced one or more of the following indicators of established CVD in the

previous 10y:

1) Coronary artery disease (CAD)

- Asymptomatic: stable or unstable angina (clinical diagnosis including diagnosis without
complementary tests or history of positive stress test).

- Symptomatic: angiography or computed tomography coronary angiography, showing
atherosclerotic stenosis >70% of the diameter of any coronary artery.

- Treated: the presence of angioplasty, stent, or revascularization.

- Heart attack: history of myocardial infarction or acute coronary syndrome; history of
abnormality in the segmental movement of the cardiac wall on echocardiography or a

fixed segmental defect on scintigraphy.

2) Peripheral artery disease (PAD)
- Asymptomatic: ankle-to-arm ratio <0.9 to systolic blood pressure in any resting leg;
angiographic or Doppler study showing >70% stenosis in a non-cardia artery.

- Symptomatic: intermittent claudication.
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- Treated: vascular surgery for atherosclerotic disease.
- Abdominal aortic aneurysm.

- Amputation due to arterial disease.

3) Stroke: Presence of a clinical stroke diagnosis or evidence of the previous stroke on

computed tomography or magnetic resonance imaging.

The BALANCE Program Trial also does not include individuals who had
neurocognitive or psychiatric conditions that may hinder the collection of reliable clinical
data (defined at the investigator's discretion), life expectancy of fewer than 6 months (e.g.,
metastatic malignancy or other factors defined at the investigators' discretion), pregnancy
or lactation, liver failure with a history of encephalopathy or anasarca, renal failure with
an indication for dialysis, congestive heart failure, previous organ transplantation,
wheelchair use, or any restrictions to receiving an oral diet. More details about the
eligibility criteria are described in the study protocol [12].

Briefly, eligible participants were randomly (allocation ratio 1:1) assigned to one
of two diet groups: BALANCE Program (experimental group) or control group. The
nutritional counseling for both groups followed guidelines for the treatment of CVD,
which, in turn, are guided by the nutritional composition of diets such as the
Mediterranean (MedDiet) and Dietary Approaches to Stop Hypertension (DASH) diets.
Participants allocated to the experimental group received a quantitative approach with
greater intensity of implementation, while individuals in the control group were
encouraged to follow standard advice elaborated by dieticians, i.e., dietary prescriptions
were only qualitative [12].

The protocol of the study was approved by the HCor Ethics Committee (document
number: 1.171.748) and by the Research Ethics Committee of each participating center.
The study was carried out in accordance with the ethical principles according to the

resolution CSN 466/2012 [13] and all participants signed an informed consent form.

2.2. Study design and participants

This study was a secondary longitudinal analysis of the BALANCE Program
Trial, in which the intervention and control groups were combined.

The participants consisted of 1,704, 1,629 and 1,286 (A12m, A24m and A36m

analyses, respectively) individuals who presented complete food consumption data at the
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respective time analyzed. Those individuals with an implausible daily caloric intake (<
500 or > 6,000 kcal/day) [14] who presented death of unknown nature and/or who
presented a new CV event before the start of the intervention (i.e., between the date of
recruitment and the start of the intervention) were excluded. Additionally, to ensure the
temporality of the associations (i.e., the change in diet preceding the occurrence of the
outcome), we excluded participants who had CV events between the start of the
intervention until 12, 24 and 36 months of follow-up for A12m, A24 and A36 analyses,
respectively (Figure 1).



Figure 1. Eligibility Criteria.
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2.3. Dietary assessment and calculation of diet quality scores

Food intake was estimated by 24-hour dietary recalls (R24h), and the multiple-
pass method was used to standardize the collection of food consumption data and enable
the capture of maximum information about the foods consumed [15].

In the present study, the basal food consumption (initial and/or clinical visit of 15
days) and that of 12 (clinical visit of 12 and/or 15 months), 24 (clinical visit of 21 and/or
24 and/or 27 months) and 36 (clinical visit of 34 and/or 36 and/or 39 months) months
were evaluated. If more than 1 R24h was available during each moment, the mean of 2
or more was calculated for the analyses. The difference (delta) between the basal food
consumption and that after 12, 24 and 36 months of study (exposure variables) was used
to assess the changes during the follow-up period.

Diet quality was assessed based on its inflammatory profile using the DII,
antioxidant capacity using the dTAC, and food consumption associated with CVD risk
reduction using the PDI, uPDI, hPDI, and mAHEI. The details of score calculations have
been reported previously [16]. Briefly, the DII was calculated by the method proposed by
Shivappa et al. (2014) [6], and the dTAC was determined by the sum of the Ferric
Reducing Antioxidant Power (FRAP) values of each food and preparation consumed [7].
For the calculation of the PDI, hPDI, uPDI, and mAHETI, the foods were categorized into
groups associated with the risk of CVD [8-10].

2.4. Outcome assessment

The outcome in this study was the occurrence of any of the following CV events
for four years (48 months) of follow-up: cardiac arrest, acute myocardial infarction,
stroke, myocardial revascularization, amputation for peripheral arterial disease,
hospitalization for unstable angina, or CV death.

The Clinical Endpoints Committee (CEC) tracking database was responsible for
the adjudication of primary endpoints. All suspected events were independently reviewed
by 2 CEC physicians. If there was disagreement, the final decision was made by a third
independent adjudicator. The detailed endpoint definitions and the adjudication process

have been published previously [12].

2.5. Assessment of other covariates
During a face-to-face interview, participants reported sex, age, smoking, physical

activity, use of medications, and family and personal history of diseases. The participants
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were classified in the following categories: men or women; adults or older adults (=60
years); smokers + former smokers, or never smokers; sedentary or not sedentary; lipid-
lowering medications, antihypertensives, anticoagulants, or hypoglycemic agents use or
non-use; family history of CAD or no history; and presence or absence of each CV event
as already described.

The physical activity was measured by the International Physical Activity
Questionnaire (IPAQ) [17]. Participants who reported doing only light-to-moderate
housework, walking involved in everyday activities, and sitting for several hours were
classified as sedentary. Participants were classified as non-sedentary when they were not
included in this category.

Additionally, anthropometry data were measured. Body weight was measured
twice with calibrated scales (100 g precision) with the participants barefoot and wearing
light clothes. Height was measured twice with wall-mounted stadiometers (0.5 mm
precision), with the participants barefoot in the standing position. The waist
circumference (WC) was measured twice at the midpoint between the lower border of the
costal arch and the iliac crest at the mid-axillary line. The average of these measurements
was used. The body mass index (BMI) was calculated using the following formula:
weight (kg)/(height (m))?, and the waist-to-height ratio (WHtR) was calculated by the
ratio between the WC (cm) and the height (cm). Participants were classified as overweight
(BMI>25.00 kg/m? for adults [18] and BMI >27.00 kg/m? for older adults [19]) or not;
high WC (>94 cm for men and >80 cm for women [20]) or not; and high WHtR (ratio>0.5
[21]) or not.

Blood samples were collected to analyze biochemical markers after 12—14 hours
of fasting. Traditional biochemical markers were analyzed in the blood samples: low-
density lipoprotein cholesterol (LDL-c) levels were determined using the Friedewald
formula; triglycerides (TG), total cholesterol, high-density lipoprotein cholesterol (HDL-
¢), and glucose levels were measured using the enzymatic colorimetric method (VITROS
5600; Johnsons & Johnsons, Raritan, USA). The LDL-c/HDL-c ratio was calculated.
Subjects were classified as having hypertriglyceridemia (>150 mg/dl) or not, high total
cholesterol (=190 mg/dl) or not, high LDL-c (> 130 mg/dl) or not, low HDL-c (values <
50 mg/dl for women and < 40 mg/dl for men) or not, high LDL-c/HDL-c (ratio >3.3) or
not [22], and impaired fasting glucose (>100 mg/dl) or not [23].

Blood pressure was measured according to the recommendations of the American

Heart Association. Participants with high systolic and diastolic blood pressure (=130 and
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85 mmHg, respectively) and/or the use of antihypertensive medication were classified as
having systemic arterial hypertension (SAH) or not [24] and dyslipidemias (yes or not)
were diagnosed when LDL-c >130 mg/dL and/or TG > 150mg/dL and/or HDL-c <40
mg/dL in men and <50 mg/dL in women and/or use of medication to control

dyslipidemias (statins) [22].

2.6. Statistical analysis

The analyses were performed using SPSS® 22.0 and STATA® 13.0 software. The
significance level of 0=0.05 was used in all analyses. A x2 test was used to compare the
incidence of CV events between categories of covariates.

The changes in the diet quality through the DII, dTAC, PDI, hPDI, uPDI, and
mAHEI (A12m= value at twelve months - baseline value; A24m= value at twenty-four
months - baseline value; A36m= value at thirty-six months - baseline value) were used as
exposure variables to determine association with the incidence of CV events (outcome
variable) during the four years (48 months) of follow-up. The variable time until the
occurrence of a CV event was defined as the time, in years, between the initial date (first
baseline interview) and the date of the event of interest or end of the follow-up, that is,
the date of the last contact (censorship).

The Kaplan-Meier curve was used to estimate the survival function during follow-
up. The independent association between the changes (A12, A24 and A36m) in the DII,
dTAC, PDI, hPDI, uPDI, and mAHEI and the incidence of CV events was based on the
hazard ratio (HR) estimates and its 95% confidence interval (CI) using Cox’s proportional
hazards models. After a crude analysis, we fitted a model adjusted for sex, age, group
(intervention vs. control), smoking, A energy intake (except analyses related to DII), A
physical activity (stopped being sedentary or not), and A medication (stopped using at
least 1 type of medication such as statins, antihypertensive, anticoagulant, and lowering
glucose drugs or not). For each time analyzed (A12, A24 and A36m), the specific delta of
the confounding variables was calculated. In a subsequent model, we additionally
adjusted for values of the diet quality indices at baseline. The adjustments were selected
based on the literature.

Using the fully adjusted models, we also tested for multiplicative interaction
between the diet quality indices and group (intervention vs. control) to evaluate for
statistically significant group differences in the associations. The assessment of the

proportionality of risk over time was based on the Schoenfeld residuals plot, and in the
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hypothesis test, the non-rejection of the null hypothesis (p>0.05) indicates the

proportionality of risk over time.

3. Results

At baseline, 60.7% of the participants were male and 65.3% were older adults with
a mean age of 63.25 + 8.95 years. Furthermore, we observed that most of study
participants had some of the main classic CV risk factors, such as smoking (61.2%),
physical inactivity (63.6%), overweight (79.8%), high WC (82.2%) and WHtR (95.8%),
low HDL-c (58.3%), impaired fasting glucose (56.4%), SAH (97.9%) and dyslipidemia
(97.5%). More than 65% reported having a CAD family history, consistent with the
observed prevalence of CAD (93.5%) (Table 1).

After a median of 3.25y of follow-up (minimum 0.86y and maximum 4.50y), the
incidence of CV events in 12-48m interval was 9.5% (n=162; 55.48 per 100 person-
years), 24-48m was 5.8% (n=95; 54.89 per 100 person-years) and 36-48m was 2.4%
(n=31;45.71 per 100 person-years). The overall survival curve shows that with increasing
years of follow-up, CV event-free survival showed a constant reduction (Figure 2).

The incidence of CV events according to the baseline characteristics of the study
participants is also summarized in Table 1. We observed that the incidence of CV events
was significantly higher in people with SAH (9.5% vs. 0.0%; 12-48m interval) and users
of antihypertensive drugs (9.4% vs. 0.1%; 12-48m interval) and lowering glucose drugs
(3.1% vs. 2.7%; 24-48m interval). On the other hand, the incidence was lower in
individuals who have low HDL-c (0.9% vs. 1.4%; 36-48m interval) and who had previous
diagnosis of stroke (1.4% vs. 8.1%; 12-48m interval, and 1.0% vs. 4.8%; 24-48m interval)
(Table 1).



Table 1. Incidence of cardiovascular events according to the baseline characteristics of study participants,

BALANCE Program Trial (2013-2017).

Total

Incidence of cardiovascular events

amle 12-48m  24-48m  36-48m
Variables Categories (n=1 50 4) interval interval interval
’ (162/1,704)  (95/1,629) (31/1,286)
n (%)
Grouns Intervention 807 (47.4)  86(5.0)  52(32)  20(L.6)
P Control 897 (52.6)  76(45)  43(2.6) 11 (0.9)
Sox Men 1034 (60.7)  98(5.8)  54(3.3) 19(1.5)
Women 670 (39.3)  64(3.8)  41(2.5)  12(0.9)
Ave arow Adults 592 (347)  54(32)  26(1.6)  7(0.5)
£¢ gTotp Older adults 1112(65.3) 108(6.3)  69(42)  24(1.9)
Smokin Smokers and former smoker 1041 (61.2) 101 (5.9) 61 (3.8) 15(1.2)
£ Never smoked 661 (38.8)  60(3.5)  33(2.0) 16(1.2)
. . Sedentary 1028 (63.6) 111(6.9)  60(3.9)  24(2.0)
Physical activity Not sedentary 588 (36.4)  48(3.0)  32(2.1)  7(0.6)
L Yes 1118 (65.7) 106 (62)  65(4.0)  19(1.5)
CAD family history 584 (343)  55(32)  29(1.8)  12(0.9)
Overweight 1359 (79.8) 131 (7.7)  77(4.7)  24(1.9)
2
BMI (kg/m?) Not overweight 343(202)  30(1.8)  17(1.0)  7(0.5)
WC (em) High WC 1397 (82.2) 135(7.9)  79(4.9)  24(1.9)
Not 303(17.8)  26(1.5)  15(0.9)  7(0.5)
WHIR High WH{R 1628 (95.8) 151 (8.9)  89(5.5) 28(22)
Not 72 (4.2) 10 (0.6) 503) 3(0.2)
High TG 734 (43.6)  64(3.8)  36(22) 11(0.9)
TG (mg/dD) Not 048 (56.4)  95(5.6)  56(3.5)  19(1.5)
Total cholesterol High total cholesterol 449 (26.7) 37 (2.2) 21 (1.3) 6 (0.5)
(mg/dl) Not 1234(73.3)  123(7.3) 7245  25(2.0)
High LDLc 225(13.5)  18(1.1)  12(0.8)  3(0.2)
LDL-c (mg/dl) Not 1436 (86.5) 141 (8.5)  80(5.1)  27(22)
Low HDL-c 980 (58.3)  96(5.7)  55(3.4) 12(0.9)
HDL-c (mg/dl) Not 700 (41.7)  63(3.8)  37(23) 18(1.4)
High LDL-c/HDL-c 199 (12.0) 18 (L.1) 8(0.5)  2(02)
LDL-c/HDL-c Not 1462 (88.0) 141 (8.5)  84(53) 28(2.2)
Impaired fasting Yes 944 (56.4) 92 (5.5) 57 (3.6) 18 (1.4)
glucose (mg/dl) Not 731 (43.6)  68(4.1)  36(23)  12(1.0)
SAH Yes 1661 (97.9) 161 (9.5)  94(5.8) 31(2.4)
Not 36 (2.1) 0 (0.0) 0(0.0)  0(0.0)
o Yes 1619 (97.5) 157(9.5)  91(5.8) 30 (2.4)
Dyslipidemia Not 42 (2.5) 2(0.1) 1(0.1)  0(0.0)
. Yes 1531(89.8) 152(8.9)  88(54) 29(2.3)
Use of statins Not 173(102)  10(0.6)  7(04)  2(0.2)
Use of Yes 1634 (95.9) 161 (9.4)  94(5.8) 31(2.4)
antihypertensive drugs Not 70 (4.1) 1(0.1) 1(0.1) 0(0.0)
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Use of lowering
glucose drugs

Use of anticoagulant
drugs

CAD
PAD

Stroke

Yes 710 41.7) 81 (48) 51 (3.1) 16(1.2)
Not 994 (583) 81 (48) 4427 15(1.2)
Yes 1577(92.5) 153(9.0)  89(5.5) 31 (2.4)
Not 127 (7.5) 9(0.5) 6(04)  0(0.0)
Yes 1593 (93.5) 152(8.9)  88(5.4)  30(2.3)
Not 111 (6.5) 10 (0.6) 7(0.4) 1(0.1)
Yes 180 (10.6)  16(0.9)  10(0.6)  2(0.2)
Not 1524 (89.4) 146 (8.6)  85(5.2)  29(2.3)
Yes 176 (10.3)  24(1.4)  16(1.0)  5(0.4)
Not 1528 (89.7) 138(8.1)  79(4.8)  26(2.0)

Values are presented as numbers (percentages). Boldface indicates statistical significance between the
categories of the variable according to a y2 test (p<<0.05). Abbreviations: CAD: coronary arterial disease; BMI:
body mass index; WC: waist circumference; WHtR: waist-to-height ratio; TG: triglycerides; LDL-c: low-
density lipoprotein cholesterol; HDL-c: high-density lipoprotein cholesterol; SAH: systemic arterial
hypertension; PAD: peripheral arterial disease.

Figure 2. Overall survival curve of study participants in 12-48m interval (n=1,704).
BALANCE Program Trial (2013-2017). Endpoints were cardiovascular events.
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Finally, the results of the Cox’s proportional hazards models for the association

between diet quality indices and incidence of CV events are shown in Table 2. We

observed that after 3y of follow-up (A 0-36m analyses), changes in mAHEI were

negatively associated with incidence of CV events in the crude model (HR: 0.96, 95%

CI: 0.92-0.99, p=0.022), and even after adjustment for sex, age, group, smoking, energy
intake, physical activity and medication (Model 2 - HR: 0.96, 95% CI: 0.92-1.00,

p=0.042). A significant negative association was also observed in Model 3 with
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adjustment from Model 2 + values of the mAHEI at baseline (Model 3 - HR: 0.94, 95%
CI: 0.89-1.00, p=0.039), indicating that the incidence of CV events is reduced when there
is an increase at mAHEI scores. Interaction tests did not show significant differences in
associations between diet quality indices and incidence of CV events by group
(intervention vs. control) (all p values for interaction > 0.05). Thus, the results are
presented for the total sample, with the intervention and control groups combined.

The assessment of the Schoenfeld residuals plot indicated proportionality of risk

over time (p>0.05) (data not shown).
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Table 2. Hazard ratios (95% confidence interval) for the association between diet quality indices and incidence of cardiovascular events in
q y

participants of the BALANCE Program Trial, 2013-2017.

Change in the indices of diet quality

A 0-12m (n=1,704) A 0-24m (n=1,629) A 0-36m (n=1,286)

HR CI95%  Pvalue HR CI95% P value HR CI 95% P value

Model 1 099 0.89-1.09 0.770 094 0.83-1.07 0.380 099 0.80-1.23 0937

Model 2 099 0.89-1.11 0919 090 0.77-1.06 0.202 099 0.77-127 0916

il Model 3 1.08 093-1.25 0311 092 0.74-1.16 0.496 1.05 0.76-146  0.769
P for interaction by group 0.569 0.790 0.732

Model 1 1.01  099-1.04 0.332 1.00 0.97-1.04 0.814 1.01  096-1.06 0.620

Model 2 1.02 099-1.05 0.266 1.00 0.96-1.04 0.898 1.02  097-1.07 0.356

dTAc Model 3 1.00 095-1.05 00918 098 091-1.05 0.541 1.04 099-1.08 0.117
P for interaction by group 0.525 0.607 0.431

Model 1 1.01  099-1.03 0482 1.01 098-1.04 0.612 097 092-1.02 0.198

Model 2 1.00  098-1.03 0.723 1.01 097-1.04 0.781 095 090-1.01 0.122

e Model 3 1.00 097-1.03 0.989 1.00 0.95-1.04 0.826 098 090-1.05 0.521
P for interaction by group 0.901 0.622 0.809

Model 1 1.01  099-1.03 0.358 1.00 0.98-1.03 0.862 1.00 0.96-1.04 0.999

Model 2 1.01  098-1.03 0.586 1.00 0.97-1.03 0.903 098 093-1.03 0427

hPbl Model 3 1.00  097-1.03 0.920 099 096-1.03 0.647 098 093-1.04 0519
P for interaction by group 0.473 0.664 0.782
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Change in the indices of diet quality

A 0-12m (n=1,704)

A 0-24m (n=1,629)

A 0-36m (n=1,286)

HR CI95%  Pvalue HR CI95% P value HR CI 95% P value
Model 1 1.00  0.99-1.02 0.688 099 097-1.01 0.300 1.01  097-1.05 0.552
Model 2 1.01  098-1.03 0.615 099 096-1.02 0.495 1.02  097-1.07 0.543
urbl Model 3 1.01  099-1.04 0434 1.00 0.97-1.03 0.988 1.02  096-1.07 0577
P for interaction by group 0.666 0.991 0.646
Model 1 1.00  099-1.02 0.881 1.00 0.98-1.02 0.863 096 0.92-0.99 0.022
Model 2 1.00 098-1.02 0.867 1.01 0.98-1.03 0.580 096 0.92-1.00 0.042
mAHEL Model 3 099 096-1.01 0.191 098 094-1.02 0314 094 0.89-1.00 0.039
P for interaction by group 0.394 0.193 0.545

Bold values indicate statistical differences according to Cox’s proportional hazards models (p<0.05).
Model 1: Crude.
Model 2: Adjusted for sex, age, group, smoking, A energy intake (except analyzes related to DII), A physical activity (stopped being sedentary
or not), and A medication (stopped using at least 1 type of medication such as statins, antihypertensive, anticoagulant, and lowering glucose
drugs or not).
Model 3: Adjusted for Model 2 + values of the diet quality indices at baseline.
Abbreviations: DII: Dietary Inflammatory Index; dTAC: Dietary Total Antioxidant Capacity; PDI: overall Plant-Based Diet Index; mAHEI:
modified Alternative Healthy Eating Index; HR: hazard ratio; CI: confidence interval.
Symbol: A: delta.
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4. Discussion

The current study reports a secondary analysis of a multicenter and randomized
controlled trial conducted in Brazil for 4 years with secondary care cardiology patients. We
investigated the associations between the changes in the BALANCE Program Trial diet quality
through six a priori diet quality indices (DII, dTAC, PDI, hPDI, uPDI, and mAHEI) and the
incidence of CV events during all follow-ups.

The main finding of this study was that higher mAHEI scores were associated with a
lower CVD incidence after 3y (A 0-36m analysis) in the crude and adjusted models. This result
may indicate that dietary changes have to be maintained for longer so that effects on CV health
can be observed. Unexpectedly, no associations were observed with the other dietary scores
between groups at all times analyzed.

We also observed that CV event-free survival showed a constant reduction according to
the overall survival curve. Although advances in medical care, pharmacological treatments, and
CVD prevention measures improve survival after the initial event, people with established CAD
have an elevated risk of subsequent CV events, such as myocardial infarction and stroke [25].
Furthermore, each of these individual events is associated with a three- to fourfold increase in
the subsequent risk of death, including sudden cardiac death in patients with heart failure with
reduced ejection fraction [26].

Previously, Weber et al. (2019) [27] failed to demonstrate the implementation of the
BALANCE Program effect on CVD events and death after a median of 3.5 years of follow-up
between intervention and control groups. In this study, we evaluate if different dietary patterns
(through different diet quality indices) could impact the incidence of CVD events differently,
regardless of group.

Cross-sectional studies conducted by our research group demonstrated that, at baseline,
patients with established CDV events in the third tertile of DII (DII > 0.91) were more likely to
have 2 (OR 1.27, 95 % CI: 1.01-1.61) and > 3 (OR 1.39, 95 % CI: 1.07-1.79) CV events, with
poor cardiometabolic profile [28]. Regarding dTAC, the mean dTAC was equal to 5.6
(interquartile range, 3.9-7.8) mmol/1000 kcal, and participants in the third dTAC tertile (9.2
mmol/1000 kcal) had 59% and 69% lower odd, respectively, of having abdominal aortic
aneurysm and amputation due to arterial disease in comparison to the first tertile (3.4
mmol/1000 kcal) [29].

Prospective cohort studies and systematic reviews with meta-analysis have also shown

that higher diet quality, assessed by DII [30-33], dTAC [34], PDI, hPDI and uPDI [35-38], and
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mAHEI [33,39,40], is associated with lower CVD incidence or mortality. However, the studies
were performed on individuals without CVD during enrolment. According to Brlek and
Gregori¢ (2022) [33], the DII and AHEI can be used as valid tools for assessing diet quality in
the adult population and/or as predictors of the revised health outcomes.

Possibly, only the results found in relation to the mAHEI were significant since this
index was designed primarily to target dietary choices associated with reducing the risk of
chronic diseases and includes additional protective factors related to the development of CVD,
such as items that reduce homocysteine concentrations, LDL-c oxidation and platelet
aggregation, and improve the proportion of total cholesterol to HDL-c. The mAHEI was
developed in an attempt to improve the original Healthy Eating Index (HEI), which is used
worldwide [41].

In general, the mAHEI assigns higher scores to higher intakes of fruits, vegetables, nuts
and soy protein, whole grains, and polyunsaturated fat including long-chain fatty acids (omega
3). Furthermore, moderate alcohol intake and abstaining or reducing intake of sugar-sweetened
beverages and fruit juices, red and processed meats, trans fats and sodium contribute to the fact
that, together, a healthy diet is associated with lower mortality [42]. Therefore, all components
of AHEI are expected to have protective roles against CVD [41].

Our results were consistent with a study that reported inverse associations between a
higher-quality diet with a lower risk of recurrent CVD events among people >55 years of age
with CVD or diabetes mellitus. Dehghan et al. (2012) [11] demonstrated in a prospective cohort
study with 31,546 individuals over 56 months that patients in the healthier quintiles of mAHEI
scores had a significantly lower risk of CVD (HR: 0.78; CI de 95%: 0.71-0.87) versus lowest
quintile. The reductions in risk for CV death, myocardial infarction, and stroke were 35%, 14%,
and 19%, respectively. The protective association was consistent regardless of whether patients
received proven drugs [11].

Despite the lack of a significant association between change in diet quality assessed by
the other indices (DII, dTAC, hPDI and uPDI) and CVD incidence in the present study, possibly
due to the follow-up time, recommending improvement in overall diet quality is still important.
Furthermore, we previously demonstrated that the BALANCE Program Trial was able to
modulate some of the main dietary quality indices, with the intervention group showing better
results than the control group [16]. Also, the changes in diet quality through the lower DII and
uPDI and higher dTAC, PDI, hPDI, and mAHEI impact the improvement of cardiometabolic
risk factors in patients with established CVD during 48 months of follow-up. This result



154

reinforces that other lifestyle modification strategies such as regular exercise, smoking
cessation, weight control, and mental disorders must be incorporated, preferably through
multidisciplinary teams, to improve CV outcomes.

Our study has some major strengths. First, the sample profile as they are less studied
individuals, despite it being well recognized that patients with previous CVD are at high risk of
recurrence of CV events. Also, the length, the design and the number of patients in the study
were challenging, and even more so in a high-intensity dietary intervention. Therefore, our
results provide a direction that a healthy diet is one of the pillars that can help reduce the high
CV recurrence of these patients, especially in the long term. Also, we evaluated the change in
food consumption over the years, not just the initial consumption associated with the outcomes.

Furthermore, we adjusted the analysis not only for initial and changes in covariates but
also for initial diet scores since a central issue in examining changes in diet quality and
subsequent incidence of a disease is to adequately control for simultaneous changes in other
behaviors (such as changes in physical activity and smoking) and initial diet quality. Finally,
the BALANCE Program Trial is a multicenter study carried out in all Brazilian regions.

Nevertheless, the study also has its limitations. Alcohol consumption was not included
in the analyses once only after the start of the study a form was introduced to include alcohol
consumption data (other times of the study), and therefore we cannot rule out the possibility of
residual confounding. Furthermore, this study included people with established coronary
disease and thus, the generalizability of our findings to other patient groups should be made
with caution. However, these patients are one of the populations in which dietary changes have

been shown to have a significant impact on health.

S. Conclusion

In summary, our data demonstrated that improving mAHEI scores was associated with
a lower CVD incidence after 3y in a prospective cohort of Brazilians in secondary cardiology
care. We did not observe any association between the change in DII, dTAC, PDI, hPDI and
uPDI with CV outcomes.

To date, no longitudinal study has evaluated the association between various quality
assessment indices and the incidence of cardiovascular events in individuals undergoing
secondary prevention for CVD. This study provided additional, essential and unprecedented
data on the analysis of diet quality. Still, more studies are needed, especially in this specific

population, over a long period of follow-up.
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6. Conclusoes gerais

Nosso estudo fornece evidéncias prospectivas de que o protocolo do DICA-Br melhorou
a qualidade da dieta de individuos da atencdo secundéria em cardiologia de acordo com
diferentes metodologias de avaliagdo da qualidade da alimentag¢do. Individuos do grupo
intervengao apresentaram valores médios significativamente mais baixos para o IID e mais altos
paraa CATd, PDI, hPDI e mAHEI em relag@o ao grupo controle. Independentemente do grupo,
as alteragdes na qualidade da dieta foram capazes de impactar positivamente os principais
fatores de risco cardiometabolicos. Entretanto, observamos que apenas pontuagdes mais altas
do mAHETI foram associadas a uma menor incidéncia de DCV apoés 3 anos de acompanhamento,
o que sugere que as mudangas na dieta devem ser mantidas por mais tempo para que os efeitos
na saide CV possam ser observados.

Essas associacgdes sugerem que tais escores podem ser utilizados para ajudar a elucidar
o papel que a dieta desempenha na prevengdo e no manejo das DCV, controlando seus
principais fatores de risco. Este estudo forneceu dados adicionais, essenciais e inéditos sobre a
andlise da qualidade da dieta especialmente na popula¢do estudada. Ainda assim, sdo
necessarios mais estudos para avaliar a associagao entre esses escores € a incidéncia de eventos

cardiovasculares por um longo periodo de seguimento.
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Anexo C - Termo de Consentimento Livre e Esclarecido

EZTUDD META CARDICFROTETDRA
TERMD DE CONSENTIMENTO LIVRE E EECLARECIDD

INTRODUCAD
Dados recenies da Cmanizacks Mundal o Sadds (DA8) dermonsiram gue as doengas do coraglo representam @ prncipal
cagsa de morte no Brasl & no Munde. Esfudos daemonsiam gue 3 admentaclo sdequada pods dimindr o fsco pam@ @ malos

dot casos de dosnga do coraplo como, por EXEmMDED, Imtarko & dermame,

O Erasil & um pads Fopcal, mulio rioo &m alimesios. consdermdos saudiveds, como fuias, venums, egures & grios. Eisborar
um Programa Alsenisr que vaorTe o slmentos brasiisics & espefe 8 dfeencas oothirais erire as regilies do Erash pods
sar fundament par diminulr estas doengas.

Eshidos o avaliaglo oo stein de oma detaipdenacio nuindonad na prevengio de doengas CamiiovasOaanes apressTiam

iEmpo de seguimento de paio menos s anos sk &, pary avaliar o efefc da deln parsce SErnecEssAnc acompanhar oo
pacientes sob orenta o, por um periodo oe peio menes nés anos.

DEJETINGE

E por kso gue ecfamos DOpoRdo sumentar o fempo de seguiments desta pesquisa que Bnha, & princioic, um Empo de
sacpdmentos ge 12 meses pars UM seguimento de ats 48 meses Apds esie peripdo, avalsremeos o efefo do Programa
Ajmentar Srasiern Cardioprotetor, na reouclo de doencas candiscas = @mbem doo colssternl s gorduras no Tangoe,
gicemia, o apicer do sangue, 3 preasio ¥h e 5 obesidads.

For yerificarmas & necessidsds de ampdar 0 tempo de acomparneTenls, & Qo o8) senhora) £st serdo convadsdola) o
cortinuar no estido por mals um lempao, abd povembeo de 20T

FROCEDIMENTOS DO E3TUDO | COMO E O E3TUDOT

cosc £ o E3TUDOT
E= oia) SEMhOrE) EsEwer MO grupo A, o{3) senhonal conbnuam recebends onentsclo do Programa Afmentsr Srasiisro
Cardioprolsion A forma de aoompanhamenio serd & ceganie’

a4 - AdE 24 meses {0ols anos), (onsulins A cada seis meses,

& ApGs 24 meses idols anos), ofa) senhona) passard a er aEm de consulkas indlviouals erconinos =m grupe

COM 0% ouies parscipaniss da pesquisa: Assim, o CONED pased & ser & oads 4 meses.

Mas corsuliss serd sollciado a0 senhor gos mealiEze um sIAME de sAngue, Serd meddo 3eu peso, B Croordsnincia da sua
ontura, & mmbam serlic S=ias pegunas sobre o goe oAl senhofa) comeu RO dia anterdor & ConsuBs. O ohiESeo OoS
ENCOOLDS &M JRpo SarA O IRCERSVET 8 FoCE de sEperdncias enine 05 participanies & sstmuar a adesfc 4 Geta. Alsm desas
visilas presencials, pial senhoria) Bmbien ecebera |||'.||!i\l!!:'.l de pesguisadores 0o Ceniro coondenador desle estudo, que o3

em 580 PAuiniEF . & que tem objetva de werificar como esh S salide (por exempio; s= ola)l senhona ) modog 3 medicegion =
esciarecer dividas da orentxclo refricional. Exsas gagles =i reaitmdss nos meses em gue oin) sernorial ndo tem contaio

DMESENCE Com O DESquisator.

[HCA Br = [EP = Hize Tele V7.2 de {5 de janefeo de 2015
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¥ Heor

E= nia] sennTa) esiver no grapo B, ofa) senhonia) confinuar recepend o onentagio o mea aimenaclo especfoa pars s
necesmidsdes. A forma de acompanhameanbs Serd & seganbe:

o Al 43 meses, corsulins & cada sefs meses,
Mas corsulias 3erd soficibege 30 sEnhor que meaiire W= SEame d8 Sangoes, serd medido Sed pesd, 8 choonfeninoks oy oun
ciniura, & mmbér == feitas parguntas sobre o gue 0(3] SepRhor(a) comey No diy anferior 4 coNSuRa. ASmM dessas vishes
prEsenciais, o(a) senhonia) ke receberd igaclizs de pesgquisacorss do centm coondemador desle eshdo, gue fica em o
Faul'3F, £ gue =m oblefvo de werficar como =cid sus. sadde (por exempio, se o{a) senhora) mudou a medicaglo) =
esclarecer dividas da orieptagio ruTicional. Eszas igacies slo rmaltmades nos meses em mee ofa) seahoria) nio e contin
mEsencia com o pEsguSsadorn

DESCONFORTOE E RISCDE

Talvar ola) sarfoma) Sints U pagueno desooniorto R moments 48 colsty de sangue, devido & picada de aguiha da seringa.
Maz este desconforic & momentines. Também nio sofera menhum msco em parscipar do. projeio, PO af orientacles
nuticionals de ambos oF grupos {4 = 2] ja oho valdads por dversas tocedsdes midicas brasieims & Iniemacional, o gos
EERENTER prEVErOO & SpEnEs 8 Torma oe onsir, de akordar o (EmE oo o paciente.

BENEFICICE

Como bereficins, O DA poderd ter e CoEsemi, gordos B S[OCAT Mo Sanpes, pesn = presslo 4o sangue rdundos, & =
ICEIS0 B0 Mesukadcn de Booos 0F ENETED.

Sum paticipaclio & oialments volunira & o (2] =enhor (2] pode desisr & refRe seu consenfiments Em gualgquesr MomEeRic
durarts o Secoimer da pesouisa, sem que lBsa preludlques Sus anclsiincly peis equips de sados

EFEITOE ADVEREDE

Hlo & previsio sfeRos adversos a0 estudo, wisho que & composiclo da dists & & wailideds Estymos apenas compamndo duas
mﬂﬂﬂhﬁﬁhﬂdm o forme diddboa de se presorever Sigo | corsolicsdo. De gualguer formes, 23kl garanido seu
direfio oe indenizagho diante oe sventuas danos decormente da irtsrvencio

CUTRASR IRFORMACGEL
O |2} s=nhor 8} nio = nenhum cusio por paricpar da peErgesa. O gazlos com FENSpomE, Exames isbomtonals & lanche
nos dias dos exames de sangue], serfo ressamidos pala pesgulsa
Ssur dados s¥o serreins & siglosos de scordo com &8 pomnas brasiisms durards odas as fases da pesguisa. O resultados
dests pesguisy poderlo ser pubicsdos s revistas cenificas, mas & sus densdade serd pressnyads,
A guabgosr momenio o) senhona) poderd secarecer divides alrais gos segainbes ool

*  Dra Bemardete Weber — investigadom Principad: fone {ox-11) 30536611 (amal 1124)

*  DrQ&dvio Benwarger — investigador Responsavel: fone (0F-11] 3053-5611 (ramal 22010

= Comibt de Bsca em Pesguisa do Hiospltal do Coraglo fone fn-11) 3886-4588. Fara ssciarecmentos sobre

mspacios Ehoos oo estuda, Aua sbrda Din, 50— Tarmes — 240 Faoio, 2P
»  Corkato por e-mal: projetndiostmipomad.oom

[ACA Bi = |EP = HCoe Tika &' 7.3 da 05 da lansico de 2015
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* HCor

COMC PARTICIPART

A parficipacio neste eshudc & inl=raments wolnidne Fama isso ola) senhoral dewe assinar esse Terma de Consemrmenio
Liare & Esciarecido. O sarhor receberd uoes Copla deshe barmo, oom bodas. nfw-u;.d-es & conbakos dos pesoulssdor=s Sda’
seniorial poderd debar de participar 9o eshido em gualguer fase da pesquisa, tam penaizacio alguma, poderd reliar seu
CorsaTiimento: BmM QusgLEEr s miEniD.

Declaro que 1o B=rma de consendmenio e & sscisrecido pam ssce eshodo = aosliio parficiper sohntariamenie deses eshido
Alnda, deciaro gue mecEn iodos os srdarecimenion necesshios pars compresnder oosshudo & Bve Empo soficksnbs pars
decidir minha paricieagdo o sshadc

Home &5 Paoksnds:

|ow reperes snianbe =gal]
Accinatura do Packarnis: Diata:

i represeninnbs legal)

Invectigador:

ACinaiura: Dk

DICA By = IEP = HOir Tide ¥ 7.2 de 09 g Jarveiro da 2055
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f

——e D

n" do centro
b

ADMISSAD

OGD@ Iniciais do paciente [::j (__j (_)
n" do paciente N"do prontuans C:

~

Nome do paciente:

Sexo: () mascuine 8- (Y OMD)  1eade: ()

fermning Estrangeiro: 51mDHi‘mO
CPE- Doc. de Wentificagao:
E-mail:
Enderego: Complemento
Cidade Estado: CEP:
Fone residencial: Fane comercial: Ramal:

Fone celular:

-

Pessoa de contato € 1 (Preferencialmente familiar ou amigo proximao)

Nome: Relagao com o paciente

E-mail:

Enderego: Complemenio:
Cidade: Estade: CEP:

Fone residencial: Fone comercial: Ramal:

Fone celular:

Pessoa do contato # 2 (Preferencialmente familiar ou amigo préximo)

Nome: Relagso com o paciente

E-miail:

Enderego: Complemento;
Cidade: Estado: CEP:

Fone residencial: Fone comerial: Ramal:
Fone celular:

CRF preenchido por:

Data:

i’ﬁbsew ages:

|
A

[i}]
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ELEGIBILIDADE

densificagso () ) OO0 Iniciais do paciente ()(")(T)

n® do centro n® da paciente

2. CRITERIOS DE EXCLUSAO:

= Insutichéncla hepagica com hisgdria prévia de encefaloparla ou anasarca;
= Insutichéncla renal com indicagio de diaise

= Insufichencla Car diiaca opngesiiva;

» Reallzou ransplante de orgaos:

* Realizou gastroplasga;

= | cadedranme:;

= Apresenta dificuldade para receber diera Vo,

= O paclente apresenta uma ou mals 4as caracrenisticas citadas?

PACIENTE ELEGIVEL:
= Randomizar o packene:
= S8 Naa, Taver Indicar & principal razso:
» ReCusa do paclente para assinar o Termo o¢ Comsentimento Livre e Esdaredoo:
« DINCUEEdES COM O SIS 08 rendamEafio elerronica;
« Obio antes da randomEzac &

» CUTE - Tavor INWCAT 3 pIincipal razsc:

(sim (Ohao
Dﬁn DHH
Osim (e
(Osim (Onzo
(e peo
|:|51m .Dnu
(O5im (hao
(Tysim (" nao

(ysim (Nao
(Dsim ()Nao
B ol Bl
()sim (" Nao
Opim Ot
B o

CRF preenchide por:

03
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RANDOMIZACAO
dentificacho OD DOOD Iniciais do paciente O O O

n® do centro n* do paciente

r
A Randomiracao & feita exclusivamente via internet pelo site:

hitpdhecor.novatela.com. bridscabr

Para qual grupo o sistema alocou este pacienti:
GRUPO 1 (PROGRAMA ALIMENTAR BRASILEIRO CARDIOPROTETORE ()
GRUPO 2 (APENAS RECOMENDACOES DAS DIRETRIZES): )

Datada randomizagse (/D)

CRF preenchido por: Dara:



Anexo E - Ficha da visita clinica inicial

’ .
™ HCor

Identificagio () ) OO0

DADOS BASAIS

Iniciais do paciente C]O D

A*docentro  n” do paciente
oar OOOOO0 Yors Py
1. Antropomaetria Copssogred (Oysim (s
Pmm.pcmo avera m) (YY) Pratugi Osm (ONae
reo 0000 weopmO00) [ G
Peso ‘Watanm m D"h
e OO0 i iy
T © © ©] NN—

Circunferéacta & ciagur 2 (am) (00D s —
Circuntersncia da Cinpurs mdia (am) mo
2 Dhurdgco [hidico Oysim (Omae

1. Aterigao da pressao arterial M e BCA ()sim (e
Pressio armertal ssyolca (mmg) Q00 BIDq. receprod Angioening Il (O)sim (ynso
Pressso arertal Gistaca dmhg) CI‘_“I:) SDQEakN & e Osim Onize

Amagonisa de canals de Ak 'D“'" D“’
3. Exames bloquimicos

Antiipemiantes ¢ UM sim D‘“‘
CokesiErol (ol (g ¢n LX) —
LDL colestero (mg/an CXE) - —
pring 00| oo
[ GO0 Ouro hipaghtemiante oral Osim Onse
e coo|
4. Modicagao v

A

CRF preenchido por:

178
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DADOS BASAIS

CDDO Iniciais do paciente DOD

n" do paciente

5. Caracteristicas clinicas

Hipermereao arperial Dsm Dﬂln
Crlatetes. M iLeE (Cysim [Mae
DisBgice s D““ [:)mu
Hisgora famiilar de DAC Oscm oluu

rumarpe ) Ex-rumarge () Nunca fumou ()

com e oate comegou a evar ()
Numeros o clgarrosa m
Com que KKade parow & Tumar CD

Frequincia 08 exposicao 3 ouras wna(D)  ravmenl)  zasen) e
PEILaEY Fumando

6. Fator Atvidade Fisica

() sedermarn

() atvumoe lve
() atvwade meda
() Arwiade sla

CRF preenchido por: Data:
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Faad
o A
HCOr o ROATORIO DE 244 ALMENTAR @QEE

QUE DiA Dt SEMANA FOI ONTEM? (PESQUISADOR. ook & ouem dmve responder estn questh rlo solot 3 resposty o srtinmiady)

HORAR ALIMENTO TQUANTIDADE V1 _ MARCA :
F - REFEICAO T T i TR IE——— mmcm"“[‘mﬂﬁ
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Anexo F - Ficha da visita clinica de 15 dias

.

LAN? ) ).
o . RECORDATORIO DE 24H ALIMENTAR (,29[]

QUE D14 DA SEMANA FOI ONTEM? (PESQUISADOR ook & quem deve nespondér sth posstio, nbo sshoe B fesonids ) erlresistadd)

REFEIGAO | ALIMENTO MARCA  YosservacOE

COMERCIAL +

12

CRF preenchido por: Data:

n



Anexo G - Ficha da visita clinica de 45 dias

S .
» HCor

VISITA CLINICA DE 45 DIAS

Identificagao OD C}DDD

n* do cenfro

Inicials do paciente C}C}C}

n® do paciente

pata COCO0O0

Compareceu & visital

Se nao, qual 3 razao?
() owsite

(C)5im (3o

() Esquecimento

D Obite Cardiovascubr O‘ nternagas

O Desinencia Data do dbito_Jf__{__

1. Medicagao
Anticoagulantes

AAS (O)sim (Naa
Clopidogred ()5im ()Nao

Prasugrel ()5im ()Naa
Tieagrelor (C)sim [)Haa
Warfarina .Ds-im Dmn
Outro anticoagulante ()5im T)Nan
Especificar

Anti hipertensivos

Beta-bloqueadores (O)sim ()Nio
Diurético §azidico (C)5im (jMaa
Inibidor de ECA (5im (Mo
Bloq. receptor Angiotensina il (Osim 'D""“
Bloqueador de Rening (Jsim ([Naa
Antagonista de canais de ciicio (_Joim [ JNao
Antilipemiantes e estating Osim [)Nao

mw:nm

Metformina (C)5im ()Nao
Insulina Dﬁi‘n DHM
Outro hipoglicemiante oral Di'n Dl'ﬂu
Especificar:

2. Eventos clinicos

Parada cardiaca [ )Sim E}Han Ordem{ )

oan (JO/OOVO0

Infarte :l.n (D)sim [Nao Ordem(_)
medre e QOIOOOO

Ave (O)sim (Nae Ordem()
o (OO0

Amputagio (sim (T)Nse Ordem(”)
0000/0)

Angina {)5im [ )Nao Ordem(”)
van OO/ICOOO0

:ml::lglu C:]Eirn Dﬂin &denD

paw (OO0

2. Valor Energético Recomendado (Kcal)

CRF preenchido por:

Data:

16 [ Observagoes:

182
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HG?.’. RECORDATORIO DE 24H ALIMENTAR (’ 2‘9

CAUE Dl DA SEMANA FOI ONTEM? (PESQUISADOR: vt & quem deve respandsr edtn qutstha g soliile § reposts a5 erbersteds)

HORARI ALIMENTO TQUANTIDADE MARCA
8] o] REFEICAD o E | COMERCIAL OBSERVACOE

17

183



Anexo H - Ficha da visita clinica de 6 meses

=
™ HCor

¢ bieta

VISITA CLINICA DE 6 MESES

Identificacho OD

n" do centro

pata (OO

Comparsceu i visita? Dfum DH!n
Se ndo. qual a razdo?

D Obito () Esguecimento

() Obite Cardicvascular () Imeenacas
() Desisténcia

Data do dbite __J
1. Medicacio

Anticoagulaniss
AAS
Clopidogrel
Prasugrel
Ticagrelar
Warfarina
Dutro anticoagulame

Especificar

Antl hiperiensivos
Beta-bloqueadares

Diurético tiazidieo

Inibidor de ECA

Bloqg. rece ptor Angiotensina I
Bloqueador de Renina

Antagonista de canais de cilcio

Antilipamiantes e eitating

0000

n® do pacients

Iniciais do paclenta D C}D

(Jsim [ Nso
{)sim Nao

Outra hipaglicsmiante oral

Espocificar:
2. Eventos clinicos

Parada cardiaca [ |Sim ( JNSo D{dlm(j

Data mmm

()sim (TjNao Ordem(_)
oae (OO0

()sim ()N Orcorn(_}
para (OO0
(Dsim (Opse Ordem{_}
owa (OO0

(C)sim [TNse Orderm{_)
oaa (OO0

Revascularizagho (_)Sim ([ Hio Ordem(”)

niedrte s COOOICO

CRF preenchida por:

Data:

21
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HC‘?.". RECORDATORIO DE 24H ALIMENTAR (’}

CQUE DIA DA SEMANA FOI ONTEM? (PESQUISADOR: Vock & qusm deve nespondir eits guestha, nlo sclaie i tesports o stevintads)

DASERVALOE

CMREM+

ALIMENTO UANTIDADE

23

185
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Anexo I - Ficha da visita clinica de 12 a 48 meses

(Pieta

VISITA CLINICA DE 12 MESES

sttt OO OO0

n" do centro n" do paciente

Inicials do paciente DD D

oara OOOOO0 )
Matformina Ds.-n C]lun
SRy IDS‘M D-'Hn Insulina DSem GNln
Se ndo, qual a razdo? ’ - ) _
D i D i Outro hipoglicemiante oral .DSm DNIu
(O) Obire Cardiovascular () Internacio Especificar:
() Desisténeia Damdodbito__ /4 2. Eventos clinicos
1. Medicagao Parnda cardincs  ()Sim ()30 Orclern)
oata (OO0
Anticoagulanies
AAS ()5im (CNEe Infarto do (Dsim (CjNso Orcem{_)
miechrdio
Clopidogre! (O)sim (s oawa (JOCOO0)
Prasugrel (C)sim ()N&o ave Osim (o O
gl Osie O owa OOOOO0
Warfarina i Mio
o ] [:}S. © B Amputagho {(C)S5im ()N&e Ordem()
- O o OO/OOC0
Especificar
Antl hipertensivos Angina Osim (Onse Ordem({_)
Beta-bloqueadores (C)sim (Nao e CDJCD{:D
Diurético tiazidico (C)Sim (_jN&o Revascularizago [ )5im [ jNao Ordem{)
do micchrdio
Inibidor de ECA (ysim ()NBe Data {:DICI:}’CI:}
Blog. receptor Angiotensina I DSIm Dh‘in
Bloqueador de Renina Dﬁlm DNén
Antagonista de canals de calcio  (_Joim [_JNse
Antilipemiantes e estatina {(C)sim (C)Mso
.

CRF preenchido por:

Data:

a7
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““?"' RECORDATORI) DE 24H ALNENTAR

Mmmmfﬁm ‘E‘ili.ﬁ-lﬂlﬂ.mq R Weh SAAE SEH TR’ 'dd LT | FESEE B WTVewe

HOSARIY T mEFmcAn | AUMENTD TouANTIDADE T MARCA B macon
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