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Resumo

Pessoas vivendo com o virus da imunodeficiéncia humana (HIV) e
sindrome da imunodeficiéncia adquirida (AIDS) — PVHA apresentam um elevado
risco cardiovascular associado ao processo inflamatério crénico causado pela
replicacéo do HIV e a toxicidade medicamentosa decorrente da terapia antirretroviral
combinada (TARV) mesmo em PVHA com carga viral indetectavel. O objetivo da
presente tese € apresentar os principais fatores de risco cardiovascular e verificar os
efeitos do treinamento aerdbio sobre esses fatores. Assim, foram desenvolvidos 3
trabalhos: um estudo quase experimental que avaliou os efeitos do treinamento
aerébio na capacidade funcional, fatores de risco cardiovascular, citocinas
inflamatorias, estresse oxidativo e qualidade de vida de PVHA; um estudo piloto que
avaliou os efeitos do treinamento aerdbio na variabilidade da frequéncia cardiaca em
PVHA; um estudo transversal com avaliacdo dos fatores de risco cardiovascular
entre homens e mulheres vivendo com HIV.

No estudo 1, intitulado “Aerobic training improves functional capacity,
cardiovascular risk factors, quality of life and modulates the inflammatory and
oxidative stress markers in people living with HIV”, foram avaliados os efeitos de
24 sessoOes de treinamento aerdbio de moderada a alta intensidade em 15 PVHA (11
homens) em dados antropométricos, capacidade funcional, funcédo endotelial, perfil
lipidico e glicémico, perfil inflamatorio, estresse oxidativo e qualidade de vida. Os
resultados indicaram que o treinamento aerdbio melhora a capacidade funcional,
perfil lipidico e glicémico, escorre de qualidade de vida, além de reduzir medidas de
dados antropométricos e promover modulacdo nos marcadores inflamatorios e
estresse oxidativo em PVHA. Os resultados mostraram que a pratica de exercicio
aerobio melhora os fatores de risco para doenca cardiovascular e causa impacto na
gualidade de vida de PVHA.

O estudo 2, intitulado “Aerobic training improve the autonomic function of
people living with HIV — A pilot study” apresenta os efeitos do treinamento
aerobio nas variaveis do dominio do tempo e da frequéncia da variabilidade da
frequéncia cardiaca em PVHA. Foram realizadas 24 sessdes de treinamento aerdbio
em 8 PVHA. Verificou-se aumento das variaveis do dominio do tempo e da
frequéncia e correlacbes entre variaveis do dominio do tempo com contagem T

CD4+ e HDL; além de correlagbes do dominio da frequéncia com tempo de



diagnéstico do HIV e tempo de uso de TARV. Esses achados sugerem que o
treinamento aerdbio pode impactar no sistema nervoso autbnomo em PVHA.

O estudo 3 intitulado: “Presence of cardiovascular risk despite control of
the disease among men and women with HIV using antiretroviral therapy - a
cross-sectional study” avaliou os fatores de risco cardiovascular em PVHA
verificando a diferenca dessas variaveis entre homens (n = 11) e mulheres (n = 5).
Foram avaliados dados antropométricos, perfil lipidico e glicémico, capacidade
funcional, fungcéo endotelial, marcadores inflamatorios, estresse oxidativo e escorre
de Framingham. Os resultados mostram alta presenca de disfuncao endotelial, fortes
correlagbes entre marcadores inflamatérios e de estresse oxidativo com dados
antropometricos, contagem T CD4+ e capacidade funcional, além de apresentar
maior risco cardiovascular na préxima década de vida entre mulheres que convivem
com o HIV.

Quando associados os resultados dos 3 estudos, verificamos a presenca de
diversos fatores de risco cardiovascular entre PVHA em uso de TARV e os
beneficios do treinamento aerdbio para a modificacdo desses fatores de risco, além
da promocdo de qualidade de vida decorrente dos efeitos do exercicios fisico
executado deforma regular.

Palavras-chave: HIV. TARV. Treinamento aerobio. Doenca cardiovascular.
Qualidade de vida.



Abstract

People living with the human immunodeficiency virus (HIV) and Acquired
Immunodeficiency Syndrome (AIDS) - PLWH present a high cardiovascular risk
associated with the chronic inflammatory process caused by HIV replication and drug
toxicity from combination antiretroviral therapy (ARV) even in PLWHA with
undetectable viral load. The purpose of this thesis is to present the main
cardiovascular risk factors and to verify the effects of aerobic training on these risk
factors. Thus, three studies were carried out: a quasi-experimental study that
evaluated the effects of aerobic training on functional capacity, cardiovascular risk
factors, inflammatory cytokines, oxidative stress and quality of life in PLWH; a pilot
study that evaluated the effects of aerobic training on heart rate variability in PLWH;
a cross-sectional study evaluating cardiovascular risk factors among men and
women living with HIV.

The study 1, entitled “Aerobic training improves functional capacity,
cardiovascular risk factors, quality of life and modulates the inflammatory and
oxidative stress markers in people living with HIV”, assessed the effects of 24
moderate to high intensity aerobic training sessions in 15 PLWH (11 men) on
anthropometric data, functional capacity, endothelial function, lipid and glycemic
profile, inflammatory profile, oxidative stress and quality of life were evaluated. The
results indicate that aerobic training improves functional capacity, lipid and glycemic
profile, quality of life, reduces anthropometric measurements and promotes
modulation in inflammatory markers and oxidative stress. The results show that the
practice of aerobic exercise improves the risk factors for cardiovascular disease and
impact on quality of life in PLWH.

The study 2, entitled “Aerobic training improve the autonomic function
of people living with HIV — A pilot study” presents the effects of aerobic training
on time and frequency domains variables of heart rate variability in PLWH. Twenty
four aerobic training sessions were performed in 8 PLWH. There was an increase in
time and frequency domain variables and correlations between time domain
variables with CD4+Tcell and HDL; in addition to frequency domain correlations with
HIV diagnosis time and ARV time. These findings suggest that aerobic training may

impact the autonomic nervous system on PLWH.



The study 3 entitled: “Presence of cardiovascular risk despite control of
the disease among men and women with HIV using antiretroviral therapy - a
cross-sectional study” evaluated the cardiovascular risk factors in PLWHA by
verifying the difference of these variables between men (n = 11) and women (n = 5)
were evaluated. Anthropometric data, lipid and glycemic profile, functional capacity,
endothelial function, inflammatory markers, oxidative stress and Framingham score
were evaluated. The results show a high presence of endothelial dysfunction, strong
correlations between inflammatory markers and oxidative stress with anthropometric
data, CD4+Tcell and functional capacity, as well as a higher cardiovascular risk in the
next decade of life among women living with HIV.

When associated with the results of the 3 studies, we verified the presence
of several cardiovascular risk factors between PLWH in ARV use and the benefits of
aerobic training for the modification of these risk factors, as well as the promotion of

quality of life due to physical exercise performed regularly.

Keywords: HIV. ARV. Aerobic training. Cardiovascular disease. Quality of life.
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1. Contextualizagéo

A epidemia causada pela sindrome da imunodeficiéncia adquirida (acquired
immunodeficiency syndrome — AIDS) ocorreu no inicio da década de 1980. No ano
de 1983 ocorreu o isolamento do agente causador identificado como retrovirus
(Barré-Sinoussi et al., 2013). A AIDS é caracterizada como o estagio avancado da
contaminacdo pelo virus da imunodeficiéncia humana (human immunodeficiency
virus — HIV) que pode levar anos ap0s a contaminagdo com o HIV até se tornar
sintomética. A classificacdo da AIDS ocorre quando existe queda da contagem de
linfécitos T CD4+ a valores inferiores a 200 unidades por mm?3 de sangue.
Geralmente, essa fase € marcada por elevados valores de carga viral na corrente
sanguinea.

Assim, apesar das politicas publicas estarem cada vez mais voltadas para o
diagnaostico precoce da infeccdo pelo HIV, na maioria dos casos, esse € 0 momento
em que o diagnodstico € realizado e se inicia o tratamento medicamentoso com a
terapia antirretroviral combinada (TARV). Na auséncia de tratamento e/ou realizacao
de forma incorreta, pode ocorrer a evolucéo para o Obito das pessoas vivendo com
HIV/AIDS (PVHA) (Barré-Sinoussi et al., 2013).

O Programa Conjunto das Nacfes Unidas para HIV/AIDS (UNAIDS) estimou que
o HIV foi responsavel pela morte de mais de 35 milhdes de pessoas desde o inicio
da epidemia. Sendo que no ano de 2016, a estimativa foi de que 36,7 milhdes de
pessoas viviam no mundo com HIV. Segundo o Boletim Epidemiologico de HIV/AIDS
do Brasil, do periodo compreendido entre (1980 — junho de 2017) foram identificados
882,810 casos de AIDS. Desse total de casos, a regido sul concentrou 20,1% dos
casos, com uma predominancia no sexo masculino (65,3%). Anualmente, ha o
registro médio de 40 mil novos casos de AIDS nos dltimos 5 anos. No entanto, nos
altimos 10 anos ocorreu uma queda de 5,1% de registro de novos casos no pais. Em
2016, o Rio Grande do Sul (RS) apresentou a segunda maior taxa de deteccéo de
AIDS no pais com 31,8 casos/100 mil habitantes. Em Porto Alegre (POA), a taxa de
novos casos foi de 65,9 casos/100 mil habitantes, valor superior ao dobro da taxa do
RS (BRASIL, 2017).

Primeiramente, PVHA apresentavam uma condi¢éo aguda de doenca, decorrente
do rapido desfecho apés o diagnéstico devido a auséncia de tratamento. Assim, com

o inicio do uso da TARV, ocorreu uma mudanca de perfil e controle da doenca onde



as PVHA passaram a conviver com uma doenca com caracteristicas cronicas. Isso
devido ao controle da doenca atraves da supressdo da carga viral, diminuicdo das
internacdes hospitalares, reducdo das complicagcdes causadas por doencas
oportunistas e, consequentemente, aumento da sobrevida de PVHA (Freiberg et al.,
2016; Taylor et al., 2018).

No entanto, a TARV e as alteragbes causadas pela infeccdo do HIV
apresentaram um grande impacto nas alteragcdes metabdlicas e composicao
corporal, como: lipodistrofia, dislipidemia, resisténcia insulinica, disfuncdo endotelial,
hipertensdo arterial sistémica (HAS), elevacdo de marcadores inflamatérios,
producdo de radicais livres pela liberagcdo espécies reativas de oxigénio (ERO)
(Nordell et al., 2014; Leach et al., 2015; O’'Brien et al., 2016; Vancampfort et al.,
2016; Strijdom et al., 2017). Associado e/ou decorrente dessas alteracdes, PVHA
apresentam altas taxas de sedentarismo e baixos escores de qualidade de vida
(O’Brien et al., 2016).

Assim, em virtude dessa série de alteracdes fisiologicas, PVHA apresentam
elevado risco para doenca cardiovascular (DCV). No entanto, o elevado risco
cardiovascular em PVHA € uma soma dos seguintes fatores: 1) efeitos cronicos da
infeccdo pelo HIV; 2) uso prolongado de TARV; 3) diferencas de caracteristicas
clinicas e dados sociodemograficos, além de fatores de risco tradicionais a todas as
pessoas (Currier et al., 2008; Ngu et al., 2018). Além disso, a presenca de fatores
como: contaminacdo pelo virus da hepatite C e uso de drogas ilicitas contribuem
para o aumento da DCV (Freiberg et al., 2016).

Outro aspecto que contribui para a presenca de fatores de risco para DCV é a
alta taxa de sedentarismo em PVHA, pois ocorrem alteracdes musculares que
associadas a falta de condicionamento fisico causam dor e fadiga (Jaggers et al.,
2014; O’Brien et al., 2016; Vancampfort et al., 2016; Berner et al., 2017). Assim, a
diminuicdo da atividade fisica € consequéncia da infeccao cronica e sarcopenia em
PVHA em uso de TARYV, tendo como correlagBes importantes para inatividade fisica
indicadores caracteristicos da infeccdo do HIV, como: contagem de linfocitos T
CD4+ e carga viral (High et al., 2005; Oursler et al., 2009).

Neste sentido, sabe-se que PVHA apresentam risco cardiovascular elevado
guando comparado a sujeitos saudaveis, principalmente na incidéncia de infarto

agudo do miocardio (IAM) e acidente vascular encefalico (Mosepele et al., 2017).



Sendo que os fatores de risco para DCV permanecem elevados mesmo com
supresséao da replicagéo viral e em PVHA jovens (Petoumenos et al., 2014; Phan et
al.,, 2017). Em vista do elevado risco cardiovascular, sugeriu-se que a doenca
cardiaca é o principal responsavel ndo relacionada a AIDS pela morbimortalidade
em PVHA (Balsam et al., 2015; Maggi et al., 2017).

Ainda, a sindrome metabdlica é uma alteragdo frequente encontrada em PVHA.
Sendo caracterizada por alterages na composicdo corporal e metabdlicas que
elevam o risco cardiovascular. Os critérios que constituem a referida sindrome séo:
acumulo de gordura visceral, elevada concentracdo de triglicerideos, reducdo no
HDL, HAS e elevada concentracdo de glicemia na corrente sanguinea (Grundy et al.,
2005; Ngu et al., 2018).

No entanto, a principal complicacdo causada pelo elevado risco cardiovascular é
o IAM (Triant et al., 2007). Nesse contexto, foi apresentado que a incidéncia de 1AM
em 1000 pessoas/ano foi 11,13 (95% CI 9,58 — 12,68) em PVHA e 6,98 (95% CI
6,89 — 7,06) em sujeitos saudaveis (Triant et al., 2007). O referido estudo mostrou
aumento do risco relativo de 1,75 de IAM em PVHA comparado a sujeitos saudaveis
apo0s o controle de fatores de risco tradicionais para IAM (Triant et al., 2007).
Contudo, sabe-se que idade avancada, tabagismo, historico prévio de DCV, sexo
masculino, diabetes prévia, aumento do colesterol total e triglicerideos aumentam o
risco de IAM em PVHA (Law et al., 2006).

A publicacdo do Data Collection on Adverse Events of Anti-HIVA Drugs (D:A:D)
com seguimento de 6 anos de exposicdo apresentou a ocorréncia de aumento
relativo da incidéncia de IAM em 26% por ano de exposicdo a TARV (Group
DCoAEO0A-HDS, 2003). Além disso, dentre os fatores de risco cardiaco, o principal
fator de risco para IAM foi a dislipidemia (RR 3,65; (95% CI 2,59 — 5,19; p < 0.0001)
apos controle da idade, raca, género e outros fatores de risco tradicionais (Triant et
al., 2007).

Além disso, a infeccdo pelo HIV promove hiperativacdo do sistema imune e uma
inflamacédo crénica, contribuindo para a formacéo de aterosclerose identificada com
o sinal da disfuncédo endotelial, sendo esse um fator importante para o progndstico
da DCV (Wilk et al., 2013; Mazzuca et al., 2016; lantorno et al., 2017). Somado a
isso, a disfuncdo endotelial € um marcador precoce para a doenca arterial

coronariana e a doenca arterial periférica, sendo que a redugédo do 6xido nitrico tem



papel principal no desenvolvimento de aterosclerose (Wilk et al., 2013; Hansen et al.,
2017). No entanto, € uma disfuncao reversivel pela acdo de diversos tipos de
tratamento (medicamentoso e/ou ndo medicamentoso), além de mudancas do estilo
de vida (Balsam et al., 2015).

As PVHA apresentam alteracbes no endotélio vascular devido a ativacao de
células resultantes do processo inflamatério causado pela infecgdo pelo HIV. A
integridade vascular depende do equilibrio entre 0 mecanismo de dano e o reparo
celular, sendo que a lesdo do vaso sanguineo estd associada a altos niveis de
circulacdo das células endoteliais (Mazzuca et al., 2016). Assim, sugeriu-se que 0S
principais fatores relacionados a aterosclerose foram: aumento nos niveis de
colesterol total, sobrepeso ou obesidade e HAS (Wilk et al., 2013).

Ainda nesse contexto, ja foi mostrado que altas concentracbes de proteina C
reativa (PCR), interleucina 6 (IL-6), fator da necrose tumoral (TNF-a), fibrinogénio,
molécula de adesao intercelular solavel (soluble intercellular adhesion molecule -
sICAM) e molécula de adeséo das células vasculares soluveis (soluble vascular cell
adhesion molecule - sVCAM) causam ativacdo e dano endotelial (Mazzuca et al.,
2016).

Para a avaliacdo da funcdo endotelial, a maioria dos estudos utiliza a
ultrassonografia, sendo um método operador dependente e que necessita de ampla
experiéncia do operador (Wilk et al., 2013). No entanto, a tonometria arterial
periférica por hiperemia reativa (reactive hyperaemia peripheral arterial tonometry -
RHPAT) é um método ndo invasivo para avaliacdo da funcéo endotelial que avalia o
comportamento da microcirculacdo, caracterizada por ser um método rapido, de facil
aplicacdo e avaliador independente (Wilk et al., 2013; Balsam et al.,, 2015). A
avaliacdo ocorre durante a oclusdo da artéria braquial por cinco minutos. Além disso,
0 software realiza a comparacao simultanea com o lado contralateral ndo ocluido
simultaneamente. A oclusdo causa uma isqguemia momentanea que expressa o grau
de alteracdo do ténus arterial definida pelo indice de hiperemia reativa (reactive
hyperaemia index — RHI), considerando funcdo endotelial normal RHI superior a
1,67 (Wilk et al., 2013; Balsam et al., 2015; Hansem et al., 2017).

A disfuncdo endotelial jA foi demonstrada em PVHA. Inclusive, através da
avaliacdo pelo RHI, mostrando que 35% das PVHA apresentavam disfungéo

endotelial, sendo que o uso crbnico de TARV e dados demograficos foram



independentes para o diagndstico de disfuncdo endotelial (Balsam et al., 2015).
Além disso, ja foi verificado que a responsividade endotelial aumenta quando ocorre
reducdo dos marcadores inflamatérios (Dysangco et al., 2017). No entanto, sugeriu-
se que a disfuncdo endotelial em PVHA pode estar associada a outras alteracbes
cardiacas que nao apenas os ligados aos efeitos deletérios decorrentes de
biomarcadores inflamatérios, contagem T CD4+ e carga viral (Sinha et al., 2016;
Dysangco et al., 2017).

Nesse sentido, a infeccdo pelo HIV mostra associacdo direta através da
replicacao viral ou indireta, pelo uso de TARV, no sistema inflamatério pela ativacédo
imune crbnica causando a deteriorizacdo do sistema cardiovascular (Gori et al.,
2016). Os monadcitos sdo os principais mediadores da imunidade inata, ligados ao
processo de infeccbes crbnicas virais (Schechter et al., 2017). Por isso, a
homeostase entre citocinas pro-inflamatoérias e anti-inflamatorias é fundamental, uma
vez que biomarcadores inflamatorios sao preditores de morbimortalidade em PVHA
em virtude da replicacao viral (Nordell et al., 2014; Sinha et al., 2016; Manion et al.,
2017). Apesar do uso de TARV reduzir a replicacdo viral, ha manutencdo de um
processo inflamatério que apresenta impacto no sistema cardiovascular (Schechter
et al., 2017).

Ainda, sabe-se que marcadores pro-inflamatorios como TNF-q, IL-6, interleucina
10 (IL-10), mondcito quimiotatico da proteina-1 (monocyte chemoattractant protein 1
- MCP-1) e o receptor antagonista da interleucina 1 (IL-1lra) estdo elevados em
PVHA resultante de alteracdes, como: lipodistrofia e dislipidemia (Charles et al.,
2011; Gori et al., 2016; Pedro et al., 2017; Viskovic et al., 2018). Outro biomarcador
importante é a interleucina 1-beta (IL1B8) que tem relagcdo com a preservagao do
sistema imune e, quando em concentracfes elevadas, parece proteger PVHA de
efeitos causados por coinfeccbes como tuberculose (Schechter et al.,, 2017;
Thobakgale et al., 2017).

Nesse contexto, ja foi mostrado que esses marcadores pré-inflamatérios estéo
associados com pior desempenho em avaliacbes de funcdo endotelial, onde o TNF-
a mostrou associagao significativa com a disfungao microvascular em PVHA (Sinha
et al., 2016). Um estudo comparou PVHA que ndo apresentaram evento fatal
comparado a PVHA que apresentaram efeito fatal decorrente doenca cardiaca

mostrou elevado nivel de IL-6 [1,8 (1,2 — 2,8); 3,1 (1,5 — 3,5)], respectivamente



(Nordell et al., 2014). No entanto, ocorre uma grande dificuldade em avaliacdo do
perfil inflamatério em PVHA pela auséncia de valores de referéncia para essa
populacdo uma vez que a infec¢ao pelo HIV causa um processo inflamatério crénico
(Pedro et al., 2017).

Outro preditor de mortalidade em PVHA que € independente de fatores
relacionados ao HIV, como: contagem de linfécitos T CD4+, carga viral e inflamacao
€ o estresse oxidativo (Masia et al., 2016). A ERO é a definicdo referente ao
oxigénio com alta capacidade reativa que quando liberadas em excesso, causam
alteracoes celulares imunes e/ou morte celular (Deshmane et al., 2009; Ivanov et al.,
2016; Aboutaleb et al., 2017). Nas fases do processo que envolve a replicacéo do
HIV no meio intercelular, ocorre a liberacdo de ERO. Por isso, a infeccdo pelo HIV
influencia o estresse oxidativo em virtude de uma desregulacdo que causa a
liberacdo de ERO e induz uma disfuncédo mitocondrial podendo até mesmo causar
neurodegeneracdo em PVHA (Deshmane et al., 2009).

O nitrito é considerado um dos principais mediadores do meio intra e extracelular
e responsavel por funcdes fundamentais de carater endotelial, como manutencao do
tbnus vascular. Nesse sentido, quando ocorre a diminuicdo na concentracado de
nitritos, ha uma procura para a ligacdo com a oxi-hemoglobina que estad sendo
oxidada para o encontro com o nitrato causando uma reacao pré-oxidante levando a
liberacdo de radicais livres (Hathazi et al., 2018). Outro importante marcador € a
substancia reativa do acido tiobarbitarico (thiobarbituric acid reative susbstance —
TBARS) que se apresenta influenciado por fatores que tradicionalmente contribuem
para o risco cardiovascular incluindo o comportamento lipidico, glicémico e
obesidade (Okauchi et al., 2011).

Outros aspectos que sofrem grande impacto em PVHA é a qualidade de vida e a
elevada incidéncia de depressdo. Essa relacdo ocorre desde o processo de
diagnostico, resultantes do preconceito ainda existente associado a fatores
fisiologicos sobre efeito da infeccdo pelo HIV (lvanov et al., 2016; Karkashadze et
al., 2017). As PVHA que utilizam TARV e apresentam elevada contagem de
linfocitos T CD4+ apresentaram melhor relacdo social e melhor escore de qualidade
de vida quando comparados a PVHA sem tratamento com TARV (Karkashadze et

al., 2017). Além desses aspectos, também influenciam a qualidade de vida a idade,



inatividade fisica e nivel socioecondmico (Karkashadze et al., 2017; Quiles et al.,
2017).

Por isso, a qualidade de vida em PVHA deve ser verificada por meio de
instrumentos que avaliem diferentes aspectos que sao capazes de influenciar a
gualidade de vida. O instrumento de qualidade de vida (Quality of Life questionnaire
— HAT-Qol), validado para a populacdo brasileira, avalia nove dominios: funcdo
geral, satisfacdo com a vida, preocupacfes com a saude, preocupacdes financeiras,
preocupacdes com a medicacdo, aceitacdo do HIV, preocupacdes com o sigilo,
confianca profissional e fungdo sexual (Soéarez et al., 2009). Assim, quanto maior o
escore obtido em cada dominio, menor o impacto do HIV na qualidade de vida de
PVHA (Soarez et al., 2009; Medeiros et al., 2017).

Em vista do elevado fator de risco para DCV, foi sugerido intervencdes para a
reducéo desses fatores de risco em PVHA (Petoumenos et al., 2014). No entanto, a
insercdo de drogas adicionais para esse controle, pode causar efeitos adversos e
elevar o risco para outros problemas, além de causar interacdo medicamentosa
(Law et al., 2006). Assim, ja esta bem documentado na literatura, a utilizacdo de
programas de exercicio fisico em doencas crbnicas como alternativa nao
medicamentosa para controle de fatores de risco cardiovascular, além de influenciar
na mudanca de estilo e qualidade de vida de PVHA (Leach et al., 2015; O’Brien et
al., 2016; Berner et al., 2017).

Nesse sentido, quando observamos os efeitos do exercicio fisico, verificamos
gue os dados antropométricos sdo 0s parametros que apresentam melhora em
todos os estudos apds a pratica de um protocolo de treinamento fisico (Leach et al.,
2015). Associados a isso, estudos clinicos e revisdes sistematicas mostraram que o
exercicio fisico é capaz de alterar diversos fatores, como: composicdo corporal,
capacidade funcional, variaveis cardiacas, funcdo metabdlica, perfil inflamatério,
estresse oxidativo, funcédo endotelial, parametros imunolégicos e qualidade de vida
em PVHA (Pereira et al., 2013; Ezema et al., 2014; Jaggers et al., 2014; Leach et al.,
2015; O’Brien et al., 2016; Ostman et al., 2017; Oursler et al., 2018). No entanto, os
efeitos do exercicio fisico sobre algumas variaveis ainda necessita de melhor
entendimento (Pedro et al., 2017).

Quando observado os efeitos especificos do treinamento aerébio em PVHA,

verificou-se melhora na composicdo corporal, saude cardiovascular e perfil



metabdlico (Garcia et al., 2014; Ostman et al., 2017). Além disso, sugeriu-se que 0S
protocolos de treinamento aerébio devem ser realizados por, pelo menos, 20
minutos com uma frequéncia de 3-5 vezes/semana e intensidade de moderada a
alta (O’Brien et al., 2016). Ainda, mostrou ser segura a pratica de exercicio fisico em
moderada/alta intensidade em PVHA com medicacgéo estavel (O’Brien et al., 2016).

Associado, foi apresentado que o exercicio fisico € capaz de melhorar
parametros de estresse oxidativo sugerindo uma melhora nas complicacdes
causadas pelo HIV e uso de TARV, além de reestabelecer a homeostase no
combate a liberacédo de ERO (Garcia et al., 2014).

No entanto, ja foi sugerido que para PVHA o minimo significativo para alteracdo
clinica do VO2max ap0s treinamento aerobico de alta intensidade deve ser 3,6
mL/kg/min (Oursler et al.,, 2018). Assim, para monitoramento e obtencdo da
intensidade segura de treinamento, o teste de esfor¢co cardiopulmonar é o padrao
ouro para avaliacédo da capacidade funcional tanto em sujeitos saudaveis quanto em
sujeitos com doenca crénica (Carvalho et al., 2011; O’Brien et al., 2016).

Baseados em todas as alteracbes apresentadas em PVHA em diferentes
sistemas e sabendo que qualquer acréscimo de drogas para combater essas
alteracdoes podem causar ainda mais danos e toxicidade, o exercicio fisico € uma
opcdo na tentativa de reducdo dessas alteracbes. Por isso, apresentamos o0s
resultados de efeito do treinamento aerdbio nas variaveis supracitadas no artigo 1,
intitulado: “Aerobic training improves functional capacity, cardiovascular risk
factors, quality of life and modulates the inflammatory and oxidative stress
markers in people living with HIV”.

Além disso, PVHA apresentam alteracdes no sistema nervoso autbnomo
(SNA). Em 1987, Craddock et al., sugeriu pela primeira vez alteracdes no SNA
guando publicou a ocorréncia de sincope em quatro de cinco PVHA apds aspiracdes
pulmonares (Craddock et al., 1987). Sugeriu-se que a infeccdo pelo HIV estaria
associada com a neuropatia autondmica, semelhante a pacientes diabéticos,
aumentando o risco de parada cardiorrespiratéria em PVHA durante procedimentos
invasivos (Rogstad et al., 1999).

A avaliacdo do SNA pode ser realizada através da avaliagcdo da
variabilidade da frequéncia cardiaca (VFC). A VFC é um método ndo invasivo de

avaliacdo da atividade do sistema nervoso cardiaco e geralmente descreve as



variagfes entre batimentos cardiacos consecutivos identificando o “complexo QRS”
gue sofre constante influéncia do SNA simpatico e do SNA parassimpético (Nenna et
al., 2017; Von Rosenberg et al., 2017; Shiraishi et al., 2018). Quando avaliamos
separadamente os constituintes do SNA, verificamos que o SNA simpético tende a
elevar a frequéncia cardiaca (FC) e apresenta uma resposta mais lenta quando
comparado ao SNA parassimpético que causa uma influéncia para que ocorra uma
reducéo da FC (Nenna et al., 2017).

Por isso, tanto o SNA simpético quanto o SNA parassimpatico devem estar
equilibrados para que ndo ocorram alteracdes drasticas da FC, podendo ocasionar
uma parada cardiorrespiratéria. Além disso, sabe-se que a VFC estd associada com
a morbi-mortalidade em pacientes apos o IAM (Shiraishi et al., 2018).

A VFC pode ser analisada através de 3 modelos diferentes: dominio do
tempo através do desvio padrdo de todos os intervalos NN (standart deviation of all
NN intervals - NN); desvio padrao de todos os intervalos RR (standart deviation of
the RR intervals - SDNN); quadrado das diferencas entre as adjacentes dos
intervalos RR (square of the differences between adjacent RR intervals - RMSSD) e
intervalo sucessivo de RR que diferem mais do que 50 ms dividido pelo nimero total
de intervalos RR (intervals differing by more than 50 ms - pNN50); dominio da
frequéncia: € dividido em alta frequéncia (high frequency - HF), baixa frequéncia
(low frequency - LF) e a relacdo LF/HF; dominio nao-linear (Nenna et al., 2017;
Rosenberg et al., 2017; Shiraishi et al., 2018). Sendo utilizado para a construcéo do
segundo artigo apenas dos 2 primeiros dominios supracitados.

No entanto, ainda pouco se sabe sobre qual o impacto das disfuncdes
autondbmicas nas disfuncfes cardiacas e na morbimortalidade de PVHA (Spierer et
al., 2007). Sabe-se da relacdo entre disfuncdo autonémica e sedentarismo, onde a
disfuncdo autondmica estava presente: 20% em baixo nivel de atividade fisica; 40%
em moderado nivel de atividade fisica e 60% no grupo sedentario dentre as PVHA
avaliadas (Kocher et al., 2015).

Assim, sugeriu-se que a implementacdo de programas de treinamento aerobio
podem melhorar a performance do SNA em PVHA (Spierer et al., 2007). Ao nosso
conhecimento, até o presente momento, ndo existe publicacdo onde foram avaliados
efeitos cronicos de um protocolo de treinamento fisico na fungdo autonémica de

PVHA. Por isso, apresentamos no artigo 2, intitulado “Aerobic training improve the



autonomic function of people living with HIV — A pilot study”, sobre os efeitos do
treinamento aerobio na fungédo autonémica de PVHA.

Apesar do aumento de risco cardiovascular em PVHA ser independente do sexo,
percebemos que grande parte dos estudos sobre fatores de risco cardiovascular e
exercicio fisico, sdo realizados com PVHA do sexo masculino (Peteoumenos et al.,
2014; Womack et al., 2014; O’Brien et al., 2016; Masia et al., 2016; Baker et al.,
2017; Cortés et al., 2017). Isso acontece em virtude das alteracdes limitadas a
homens e mulheres sendo um importante diferencial o componente hormonal, além
de alteracBes na distribuicdo de gordura (Womack et al., 2014; Cortés et al., 2017;
Zanni et al., 2017; Hatleberg et al., 2018).

Assim, foi apresentado que apos analise de fatores especificos ligados ao sexo,
tanto mulheres quanto homens apresentavam risco cardiovascular elevado, sendo
gue 60% das mulheres e 40% dos homens apresentavam sobrepeso ou obesidade
(Kaplan et al., 2007). Associados a isso, outros dados mostraram que 13,8% das
PVHA apresentaram risco moderado para DCV e apenas 2,7% apresentavam alto
risco cardiovascular (Glass et al., 2006).

Quando observamos pesquisas realizadas com mulheres, percebemos grande
referéncia ao periodo pré e pés menopausa, devido, principalmente, a concentracao
de estrogénio (Womack et al., 2014; Cortés et al., 2017; Zanni et al., 2017; Hatleberg
et al.,, 2018). Nesse sentido, mostrou-se que a meédia de idade de evento
cardiovascular entre mulheres infectadas pelo HIV foi 49,3 anos (13.5; 95% CI 10.1 -
18.1), e 52,1 anos (5,3; 95% CI 3,9 — 7,3) quando comparadas a mulheres nao
portadoras do HIV (Womack et al., 2014). Assim, a reducdo da contagem de
linfocitos T CD4+ e a menopausa, combinados com a reducdo de estrogénio
circulante, estdo associados ao aumento do risco cardiovascular (Womack et al.,
2014; Cortés et al., 2017).

Entre PVHA, ha aumento do risco cardiovascular associado ao aumento da idade
(Mosepele et al., 2017). Nesse sentido, mostrou-se que a incidéncia de eventos
cardiacos 1000 pessoas/ano foi de 3,5 eventos, onde 90% dos sujeitos eram
homens com média de idade de 48 anos (Law et al., 2006).

Além disso, o instrumento mais publicado para avaliagdo do risco cardiovascular
€ 0 escore de Framingham proposto pela American Heart Association e American

College of Cardiology que avalia do risco de evento coronario na préxima década de



vida (Kannel et al., 1984). O instrumento avalia os seguintes critérios: idade,
colesterol total, HDL, presséo arterial sistolica, diabetes e tabagismo para ambos os
sexos, mas com diferentes pontuacfes. Assim, quando observamos o critério idade,
percebe-se grande diferenca de pontuacdo entre mulheres no periodo pré-
menopausa quando comparados a homens na mesma faixa etaria (Kannel et al.,
1984, Glass et al., 2006; Law et al., 2006; Womack et al., 2014, Cortés et al., 2017).
Baseados nessas alteracbes de comportamento e diferencas fisiologicas
entre homens e mulheres no risco cardiovascular, escrevemos o artigo 3, intitulado
“Presence of cardiovascular risk despite control of disease among men and
women with HIV wusing antiretroviral therapy - a cross-sectional study
Cardiovascular risk in PLWH?”, onde realizamos analises ligadas ao sexo entre
variaveis classicas de risco cardiovascular e escore de Framingham, além de

marcadores inflamatorios e estresse oxidativo.
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2. Objetivos

2.10bjetivo Geral

Avaliar o risco cardiovascular e verificar o efeito do treinamento aerébio nas
variaveis de risco cardiovascular, variabilidade da frequéncia cardiaca e qualidade
de vida em PVHA.

2.2 Objetivos Especificos

Os objetivos especificos serdo apresentados abaixo conforme a divisdo dos artigos

desenvolvidos nessa tese:

Artigo 1

O objetivo do artigo 1 foi avaliar o efeito de 24 sessdes de treinamento aerdbio
em PVHA em uso de TARV nas seguintes variaveis:

» Capacidade funcional pelo consumo maximo de oxigénio;

* Funcéao endotelial pelo indice de hiperemia reativa;

+ Dados antropométricos pela massa corporal, circunferéncia abdominal e
circunferéncia do quadril;

« Perfil lipidico (LDL, HDL, triglicerideos e colesterol total) e glicémico
(glicemia);

« Contagem de linfocitos T CD4+;

» Estresse oxidativo por nitrito, TBARS e Tiol;

» Perfil inflamatério por meio de TNF-a, MCP-1, IL-1p3, IL-1ra, IL-6 e IL-10;

* Instrumento de qualidade de vida focado em HIV/AIDS.

Artigo 2

O objetivo apresentado no estudo 2 foi avaliar a variabilidade da frequéncia
cardiaca e realizar um estudo piloto verificando os efeitos do treinamento aerébio no
dominio do tempo e no dominio da frequéncia em PVHA, sendo avaliado as

seguintes variaveis:



Dominio do tempo: desvio padréo de todos os intervalos NN; quadrado das
diferencas entre as adjacentes dos intervalos RR; desvio padréo de todos os
intervalos RR;

Dominio da frequéncia: baixa frequéncia; alta frequéncia; relacdo baixa
frequéncia/alta frequéncia.

Correlacionar os dominios da VFC com variaveis relacionadas ao HIV e perfil
lipidico.

Artigo 3

O objetivo do artigo 3 foi avaliar o risco cardiovascular entre homens e mulheres

vivendo com HIV em uso de TARYV, sendo avaliado as variaveis a seguir:

Capacidade funcional pelo consumo maximo de oxigénio;

Funcéo endotelial pelo indice de hiperemia reativa;

Dados antropométricos pela massa corporal, circunferéncia abdominal e
circunferéncia do quadril,

Perfil lipidico (LDL, HDL, triglicerideos e colesterol total) e glicEmico
(glicemia);

Contagem de linfécitos T CD4+;

Estresse oxidativo por nitrito, TBARS e Tiol,

Perfil inflamatorio por meio de TNF-a, MCP-1, IL-13, IL-1ra, IL-6 e IL-10;

Escore de Framingham.

Os artigos que contemplam os referidos objetivos sdo apresentados a seguir:



3. Artigo 1

Aerobic training improves functional capacity, cardiovascular risk factors, quality
of life and modulates the inflammatory and oxidative stress markers in people living
with HIV

Artigo a ser submetido ao periddico — Journal of Exercise Rehabilitation.
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Abstract
Purpose: People living with HIV (PLWH) in use antiretroviral therapy (ARV) present high

incidence of cardiovascular events, prevalence of sedentary lifestyle and low quality of life
(QoL). However, the performance of exercise training may influence these variables. Thus,
the aim of this study was to evaluate the effects of aerobic training program on functional
capacity, endothelial function, inflammatory markers and oxidative stress and QoL in PLWH.
Methods: This quasi-experimental study with 15 PLWH in ARV (8 PLWH completed the
training protocol and 7 PLWH were included by intention to treat analysis) with undetectable
viral load (< 40 copies/mL) participated of 24 sessions of aerobic training (40 min/day in a
frequency of 3x/week for 8 weeks). Were evaluated pre and post aerobic training:
anthropometric measurements, functional capacity (VO2max), endothelial function (EndoPAT),
lipid and glycemic profile, oxidative stress (nitrite, TBARS and thiol), inflammatory profile
(TNF-a, MCP-1, IL-1B, IL-1ra, IL-6, IL-10) and quality of life (HAT-QoL).

Results: There was a decrease in weight (p = 0.02), abdominal circumference (p = 0.01), hip
circumference (p = 0.02), triglycerides (p = 0.001) glucose (p = 0.001), total cholesterol (p =
0.02), and TBARS (p = 0.001). Moreover, exercise training increased CD4+ T-cell (p = 0.03),
nitrite (p = 0.02), IL-1ra (p = 0.02), IL-10 (p = 0.001) and improvement of the HAT-Qol
scores.

Conclusions: 24 aerobic training sessions have an impact on the reduction of cardiovascular
disease risk factors, promotes modeling of inflammatory markers and oxidative stress and
improve quality of life in PLWH.

Key Words: HIV, Aerobic Training, Functional Capacity, Inflammation, Quality of Life



Introduction
The introduction of antiretroviral (ARV) regimens has had a profound impact on the

natural history of human immunodeficiency virus (HIV) infection and has changed the course
of the disease. People living with HIV (PLWH) often present physical and mental changes
associated with disease progression, ARV use and age (1). ARV reduced mortality rates,
increased life expectancy and improved quality of life (QoL) in this population (2-6).
However, it has caused numerous changes in several systems, including higher risk
cardiovascular disease (CVD) with an in PLWH, than the general population (2, 7, 8).
Associated with this, present lipodystrophy, increased risk of metabolic syndrome (MS) and
the production of pro-inflammatory cytokines by immune cells, contributing to the formation
of atherosclerosis (2, 5, 6, 9, 10).

Several studies have shown that CVD is the most common cause of morbidity and
mortality in non-AlDS-related in PLWH and is considered an independent risk factor for HIV
(2, 5-7, 11). A study showed that the relative risk of acute myocardial infarction (AMI),
comparing HIV with no-HIV, were 2.98 (95% CI 2.33-3.75; p < 0.0001) (10). Endothelial
dysfunction is evaluated as a marker of atherosclerosis, being present in 35% of PLWH (11,
12). This marker correlates with severity and extent of coronary sclerosis and a predictor of
coronary event, but with reversibility characteristic (2, 7, 12).

Due to the constant inflammatory process caused by viral replication, it was found
higher levels of tumor necrosis factor alpha (TNF-a), interleukin-6 (IL-6) and interleukin-10
(IL-10) in PLWH, and interleukin-1p (IL-1p) is associated with hypothalamic activation and
is correlated with increased physiological stress (5). Also, PLWH present changes in body
composition, as a decreased in body mass index (BMI) and lipodystrophy, causing pain and
muscle fatigue, a low level of daily physical activity, increasing cardiovascular risk and early

death (13-16).



Structural and inflammatory muscle abnormalities may impair the muscle’s ability
to draw or use oxygen during exercise causing physical limitation (14). Study showed that
PLWH has reduced aerobic capacity when compared to predicted values (14). Already
published that supervised aerobic training performed 3-5 times a week performed with
moderate intensity is safe and effective in PLWH with drug adherence and stable clinically
with controlled viral load (VL) and CD4+ T-cell (6, 15, 16). The practice of physical activity
is a determinant for QoL in PLWH and reduction of cardiometabolic risk (3, 13, 16).

Few studies have been conducted directing the effects of physical exercise on
inflammatory cytokine, and oxidative stress markers, reversibility of endothelial dysfunction
and functional capacity in PLWH and the published results remain controversial and
conflicting due to several factors that influence body composition and factors of
cardiovascular risk (4, 5, 14). Thus, the aim of this study was to evaluate the effects of 24
sessions aerobic training program on functional capacity, endothelial function, anthropometric
measurements, lipid and glycemic profile, oxidative stress, inflammatory profile and QoL in

PLWH using ARV.



Methods

Setting

The present quasi-experimental study was conducted with 210 PLWH of both genders,
aged 18-75 years. They were recruited from the Department of Infectious Diseases of the
Irmandade da Santa Casa de Misericordia de Porto Alegre (ISCMPA), Rio Grande do Sul in
the period from March 2015 to December 2017. The study was approved by the Ethics
Committee of the Universidade Federal de Ciéncias da Salude de Porto Alegre (UFCSPA) (n°
797.649/14). Before data collection, the patients signed an informed consent form.
Participants

Inclusion criteria were: confirmed diagnosis of HIV disease, men and women, aged
over 18 years, use of ARV for 6 consecutive months, undetectable viral load (VL) (< 40
copies/mL) and level of physical activity classified as sedentary according to IPAQ (17). The
exclusion criteria are shown in figure 1.
Personal and Anthropometric Data

The logistics of the study is presented in figure 2. Personal data contained questions
about age, smoking, associated diseases, medication use, time for HIV diagnosis, drug
scheme and time of medication use. All this information was confirmed with the data
recorded in medical records.

For anthropometric assessments, all tests were performed 3 times, and the average
was used for analysis. Body mass (kg) and height (meters) were determined by a semi-
analytical scale (Welmy, Brazil), and a stadiometer attached (Welmy, Brazil). To measure the
abdominal circumference (AC), an inelastic tape was used at the midpoint between the iliac
crest and the outer face of the last rib. The hip circumference (HC) was measured at the level

of the upper anterior iliac spine (18).



Laboratory Tests

Blood samples were obtained from each patient after 12 hours of fasting. A trained
investigator performed a 10 mL collection of venous blood into the antecubital vein. The
collected blood sample was transferred to a tube containing heparin (6 mL). The samples were
centrifuged (15009, 10 minutes, 22°C), aliquoted and frozen at -20°C for further analysis.
Blood glucose, total cholesterol (TC) and triglycerides were determined enzymatically. HDL
was determined by immunoinhibition and insulin dosed by chemiluminescence. The MS was
defined following National Cholesterol Education Program Adult Treatment Panel Definition
(19). The number of CD4+T-cell and VL data were collected collected from patient’s medical
records pre and post training protocol.

The Nitrite/Nitrate (NOx) concentrations were analyzed on a microplate reader
(SpectraMax M2e, USA) with the specified wavelength at 540 nm, and the results were
expressed as uM/L (20). Thiobarbituric acid reactive substances (TBARS) concentrations
were analyzed following a technique previously described by Ohkawa et al. (21). Samples
were analyzed on a microplate reader at 532 nm, and the results were expressed as uM
MDA/L. Total thiols were analyzed using the reagent 5-5'-dithio-bis ( 2-nitrobenzoic acid)
(22).

Serum concentrations of Interleukin-1p3 (IL-1p), IL-1ra, IL-6 and IL-10, Monocyte
Chemoattractant Protein-1 (MCP-1), TNF-a (Ebioscience, Thermo Fisher Scientific, USA)
were quantified by enzyme-linked immuno sorbent assay (ELISA) following the
manufacturer’s recommendations. The intra-assay coefficient of variation was always <5%.
Cardiopulmonary exercise testing (CPX)

CPX was performed using an electric gradient treadmill protocol (Centurion 300,
Micromed, Brazil) in a laboratory with temperature control (18-22°C) and relative humidity

(40-60%). The test started an initial velocity of 3 km/h and no inclination for all study



participants. The load test was designed to obtain VOapeak Within 8 to 12 minutes, followed by
1 minute of active recovery (speed and incline similar to the initial test data) and 5 minutes of
passive recovery. The test was terminated after verification of the following circumstances: a)
request of the participant due to extreme tiredness and/or perception of the intense sensation
of dyspnea; (b) peak respiratory exchange ratio RER> 1.1 and ¢) VO. plateau was reached
even with increasing workload (22). Ventilatory and metabolic parameters were collected by
respiration using Metalyzer 3B (Cortex, Germany) and were analyzed after the mean of the
data in 8 respiratory cycles. The average of the last 30s data points from the test were used to
determine the VOzpeak and HRmax (23).

Endothelial Function

Patients were instructed not to use caffeine, tobacco, alcohol, antioxidants, and non-
steroidal medications for at least 12 hours before evaluation. The EF response was evaluated
through pulse tonometry (EndoPAT2000, Itamar Medical, Israel).

The digital pulse amplitude was measured by placing a sensor on the tip of both index
fingers with the patient in the supine position. After verification of the signal for 10 minutes
at the basal position, the flow was stopped for a period of 5 minutes by insufflation of a cuff
(50 mmHg above diastolic blood pressure (DBP) or above 200 mmHg) (12). The degree of
arterial tone changes in response to ischemia was expressed as the reactive hyperemia index
(RHI), the normal endothelial function was defined as RHI > 1.67 (12).

Quiality of Life Questionnaire

We used the questionnaire HAT-QoL validated for PLWH in Brazil (24). The
questionnaire has 34 questions, distributed in 9 domains (3, 24). In each domain the score was
(0-100), and the higher the score means the lower the impact of HIV infection is the QoL of

PLWH (3).



Aerobic Training

The training was conducted on a non-inclined treadmill 3 times/ week, totaling 24
sessions. The training protocol is shown in figure 2, was composed as follows: 5 minutes
acceleration; 30 minutes of training with the load determined by the CPX and 5 minutes of
deceleration (25).The HR corresponded to 60-65% of VOzmax is considered moderate/high
intensity and HR corresponded to 75-80% of VO:max is high intensity (26). As the sensation
of dyspnea and tiredness referred to by the Borg scale (27).
Statistical analysis

The data were compared pre and post-training. Statistical analysis was performed

using SPSS statistics software version 18. We used the intention to treat methodology with
repetition of the baseline data from the initial evaluation. The Shapiro Wilk test was applied
to verify the normality of the data. The data that presented normal distribution were presented
in mean and standard deviation and those that did not present normal distribution have a
median and interquartile presentation, being also considered the presentations of frequency
when necessary. In data with normal distribution will be applied paired t-test. For the
difference between frequencies was used the Fischer test. The level of statistical significance

will be considered, p <0.05.



Results
Fifteen PLWH, 4 female, and 11 (63.6%) men were analyzed. Regarding the

associated diseases: 46.6% had depression, 33.3% had systemic arterial hypertension, and
6.7% had chronic obstructive pulmonary disease. The study participants had the following
drug regimens: 2 nucleoside reverse transcriptase inhibitors (NRTIs) + 1 inhibitor of non-
nucleoside reverse transcriptase (NNRTI) drug (n = 9); 2 NRTIs + 1 protease inhibitor (PI) (n
=3)and 3NRTIs + 1 PI (n = 3).

Previous to the training protocol, 10 (66.6%) patients had MS and after training
remained only to 3 (20%) patients (p = 0.02), being presented improvement in the following
parameters according to individual analysis of the study participants: PLWH 1 (glucose and
systolic blood pressure - SBP); PLWH 2 (triglycerides and AC); PLWH 3 (glucose); PLWH 4
(glucose); PLWH 5 (SBP); PLWH 6 (without modified parameters); PLWH 7 (AC).

The anthropometric data, disease characteristics and lipid and glycemia profile are
available in table 1. All participants remained with undetectable VL < 40 copies/mL. There
was a significant decreased in BMI, AC, HC, triglycerides, glycemia, and total cholesterol
levels. Moreover, there was an increase in CD4+ T-cell.

Figure 2 presents pre and post training results with the increase in VOomax (p =
0.01); anti-inflammatory cytokines: increase of IL-1ra (p = 0.02) and IL-10 (p = 0.001);
oxidative stress markers: increase of nitrite (p = 0.02) and decrease in TBARS (p = 0.001).

Figure 3 shows the QoL of the HAT-QoL, with general function (p = 0.02) and
concern with medication (p = 0.03) in the domains that showed a statistically significant
improvement.

Before the training, 11 (68.7%) PLWH had ED (RHI < 1.67) and after the training 9
(56.2%) (p = 0.70) PLWH had a higher value than the reference. There was no significant
change in the values of the natural logarithm (InRHI) (p = 0.29) and augmentation index (Al)

(p = 0.53).



Discussion
The present study was able to show that 24 sessions of aerobic training improve

cardiovascular risk factors and has a positive impact on the functional capacity, risk factors
for CVD, oxidative stress, inflammatory profile, and QoL of PLWH in ARV use. During the
training protocol, there was no change in doses and/or medications for the treatment of
associated diseases. In addition, although new classes and drugs were available in ARV
protocols Brazil during the study, only NNRTI, NRTI and PI were used in this study.

Previous studies have presented a wide variety of methodologies regarding the
required number of training sessions for the beneficial effects of PLWH training programs.
Leach et al. (28) showed that aerobic and/or strength training in PLWH ranged from 6 to 24
weeks, with 12-week programs with 3-5 sessions/week being most common (28). However,
the option was made for 8 weeks due to the high failure rates of training protocols in this
population, trying to reduce the dropout rate. The present study presented values of adherence
to the program similar to that found in the systematic review of Leach et al. (0-76%) (28).
From the tests carried out on the first day until the protocol was completed, only (53.3%) of
the participants remained and the sample consisted mostly of men (73.3%) similar to the data
presented in the systematic review by O'Brien et al.(16) who reported that there is a loss in the
external validity of the results for applicability in women.

PLWH have high lipid and glycemic and TC levels. A study showed that only walking
3 days/week can reduce TC levels (29), being these traditional risk factors for CVD (16, 29).
The results in the present study corroborate these findings, where we find reduction of TC (p
= 0.02), besides other important variables such as glycemic profile (p = 0.001), body weight
(p = 0.04), AC (p = 0.001) and HC (p = 0.02) were reduced. However, we did not observe a
significant effect on the increase in HDL (p = 0.24), similar to the study by Bonato et al. (29).
This may have occurred since the decrease in HDL is observed during the inflammatory

process and a consequence of the increase in the cellular catabolism that may have been



associated to the present study due to the intensity of training performed (30). Since it has
been suggested in previous studies that diabetes and dyslipidemia are independent
cardiovascular risk factors associated with the event of AMI in PLWH and showed that
diabetes mellitus is associated with low level of physical activity (1, 10).

In our study, there was a significant increase in VOamax (p = 0.01) as in the
randomized clinical trial showed an increase in VO2max after aerobic training protocol (p =
0.0001) (31). Moreover, some studies showed an increase in VO2max When associated with
aerobic and strength training (16, 28, 32). Thus, we can verify that the realization of only one
type of training is already capable of impacting PLWH functional capacity. Already well
documented in the literature that the VOamax is the gold-standard in the evaluation of
cardiorespiratory fitness and improvement in VOamax may suggest a strategic effect in the
reduction of cardio-metabolic risk among PLWH (13, 16). This is because it has been
published that the practice of moderate intensity exercise for 15 minutes is able to reduce all
causes of mortality and increase life expectancy by 3 years compared to inactive people (33).

Few studies have evaluated the exercise-induced effects of oxidative stress in
PLWH. However, strong evidence has already been presented that regular exercise is able to
regulate endogenous antioxidants not only in muscle and that increased the reactive oxygen
species elicited by moderate intensity exercise may lead to beneficial adaptations such as
increased oxidative capacity in muscle (34). It is known that under normal physiological
conditions, nitrite is derived from the oxidation of nitric oxide, can be absorbed by the
erythrocyte and vasculature (35, 36). Our study showed increase in nitrite (p = 0.02). This
may have occurred due to increased oxygen demand during exercise and/or the high intensity
load of the proposed training.

Regarding nitrite, it is known that in high doses can cause nitrosative stress and

tissue damage, but at low dosages has beneficial regulatory effect on vasodilatation, glucose



uptake and immune function (34). It is still unclear whether nitrite is able to attenuate the
deleterious effects of pathological cardiovascular processes (35). Thus, it was observed that
nitrite has the capacity to modulate reactive oxygen species. However, there is no distinct
threshold between the damaging effect and the beneficial effect on PLWH.

There was a decrease in TBARS, in addition to these results being similar to another
study unpublished by our research group and as reported in the study by Lima et al. (37) with
20 weeks of PLWH training and a decrease in TBARS (p = 0.001). But, and in the study by
Deresz et al.(4), there was no effect on TBARS in the analysis of acute training in PLWH. It’s
suggested that only the chronic effects of physical training can reduce TBARS value.

Innate cytokines induced by acute HIV infection may contribute directly to CD4+ T-
cell apoptosis (38). Our study showed an increase in the CD4+ T-cell (p = 0.04), suggesting
an improvement in the immunological profile in PLWH. Previous studies have shown that an
increase in CD4+ T-cell occurs in moderate-intensity aerobic training (29, 31). Although
these data are not well defined in the literature. Our finding must be associated with those
PLWH participating in the study being clinically stable and disease controlled demonstrated
by the presence of undetectable VL. Thus, aerobic training may have only been a potentiator
of increased CD4+ T-cell. A pilot study found that 2 mechanisms may be associated with the
effects of physical training on inflammatory profile: reduction of body fat and
immunomodulatory effects caused by contraction of the skeletal muscle (29).

The increase in viremia in primary HIV infection is associated with the orderly
sequence of rapid elevation in plasma cytokines and more sustained increase of TNF-o and
MCP-1 and after the proinflammatory increase including IL-6 and, more slowly, the peak IL-
10 (38). However, high levels of IL-10 are associated with secondary infections and disease
progression, with an increase in the presence of opportunistic diseases in PLWH (5, 30).

Although we did not find statistical significance, we obtained reduction of important



proinflammatory markers and that have a strong relation with endothelial function IL-6 and
TNF-a, which are cytokines that are influenced by physical exercise (39). Increases in plasma
IL-1ra concentrations have a pivotal anti-inflammatory role after an exercise session, blocking
the receptor of pro-inflammatory IL-1 (40). Thus, the systematic exercise performed in our
study induces a progressive increase in immunoregulatory cytokines, such as IL-1ra and IL-10
(39).

The increase of IL-ra may have been due to physical exercise in leptin, which has
direct effects on monocytes, resulting in an increase in IL-1ra secretion (41). .Furthermore,
studies have shown that elevated pro-inflammatory levels are related to increased
cardiovascular risk by contributing to the pathogenesis of atherosclerosis (42, 43). One study
showed that IL-10 stimulates the absorption of cholesterol from modified lipoproteins and the
efflux of cholesterol from the cell (30). So the increase of IL-10 may have been one of the
factors that contributed to cholesterol reduction in our study.

Thus, the changes in the cytokine profile observed in our study may be due to
weight loss observed after exercise training. In fact, reductions of IL-6 and TNF-a were
observed after 16-weeks of aerobic or strength training in PLWH (44). Also, one study has
shown that the greatest difficulty is to determine the normal cytokine values for PLWH since
the inflammatory condition mediated by the HIV itself and other factors interferes with
inflammatory and proinflammatory cytokines (5).

Further, inflammation, metabolic changes, and oxidative stress are predictors of
endothelial dysfunction, and in the case of PLWH, there is still the sum of the effects of ARV
(45). Like CVD is a major cause of mortality in PLWH, many studies have been conducted on
the effects of endothelial function on PLWH (11, 45-47). Although not significant, our study
showed a decrease endothelial dysfunction in PLWH after the training program. Neither we

detected a large number of PLWH with a presence of endothelial dysfunction in the baseline



evaluation (n=11), and at the end, 9 PLWH remained with endothelial dysfunction. However,
the improvement was observed in the 2 PLWH who completed the training protocol,
suggesting that the practice of regular physical exercise may aid in the improvement of
endothelial function. This may have occurred as a result of endothelial regeneration and
neovascularization promoted by regular exercise training (34). Associated with this, we
observed in the present study decreased, although not statistically significant,
proinflammatory cytokines (IL-6 and TNF-a) and a significant increase in the anti-
inflammatory 1L-10 that may help improved the endothelial function.

Moreover, most of the studies involving evaluation of EF in PLWH used methods of
evaluation of brachial artery dilation with macrovascular evaluation using ultrasound (US)
(45, 46, 48). However, in the present study we chose to perform endothelial function
measurement by EndoPat, since the result is an independent operator, besides being a quick
and easy to apply test (12, 45).

Quiles et al., showed that approximately 60% of participants had 1 or 2 physical or
mental health conditions diagnosed (depression, HAS, diabetes, angina, AMI, stroke and
CVD) and half of the associated diseases are related to depression (1). Which is similar to our
study, where 46.6% of the patients presented a diagnosis of depression and this may be one of
the factors that have contributed to some participants abandoning the training program (49).
Moreover is has been reported that depression is a risk factor for cardiovascular disease (50).
Because depression is also influenced by proinflammatory markers, besides that HIV disease
progression, having depression can significantly increase plasma VL (49, 50).

O’Brien et al., has already been able to show that physical training improves PLWH
QoL (16). In addition to a sedentary lifestyle in PLWH, the lower aerobic fitness of this
population are related to the low perception of general function and satisfaction with life in a

questionnaire that evaluates QoL (3). QoL assessment is essential for the rehabilitation



process and of great importance for understanding the behaviour and life of PLWH (14). In
our study, of the 9 domains evaluated, the aspects of general function (p = 0.02) and concern
with medication (p = 0.03) were those that presented statistical significance. The
improvement in health status influences on QoL as presented in a study that showed that the
domain of health concern is related to CD4+ T-cell count and that the higher the
socioeconomic level of the patients and the level of physical activity, the better the QoL score
(3).

The main limitations of our study are the small sample of patients who completed
the training protocol, the difficulty of obtaining values considered normal for this population
in the variables studied, and did not have a PLWH control group.

In conclusion, the present study showed that 24 sessions of aerobic training can
significantly modify not only classic parameters of CVD such as VOamax, lipid profile,
glycemic profile, and anthropometric measures as important and fundamental parameters for
homeostasis, oxidative stress, inflammatory profile and influence on the improvement of QoL
of PLWH in the use of ARV. Therefore, we suggest that regular practice of physical exercise
should be considered as alternative non-drug treatment to reduce the effects of chronic HIV
infection in PLWH.
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Figure 1: Flow diagram of the patients who performed the aerobic training protocol.
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(n=1) and 30 people living with HIV had 2 or more of these associated changes.



Figure 2: Logistics of the study and aerobic training.
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Figure 3: Comparison functional capacity, oxidative stress and inflammatory profile.
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Figure 4: Data from the nine domains in the quality of life pre and post training protocol.
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Table 1: Demographic, anthropometric and clinical data.

Pre Post p value*
Woman/Men 4/11 - NA
Age (years) 46.73 = 10.04 - NA
Weight (kg) 79.51 + 10.79 78.46 + 10.37 0.02
Height (m) 1.69 £ 0.08 - NA
BMI (kg/m?) 27.87 +3.45 2747 + 3.40 0.01
Abdominal
Circumference (cm) 98.87 + 11.67 96.67 + 12.33 0.01
'(:'rﬁ)c'm“mfere”ce 99.67 +8.91 98.67 +9.11 0.02
HIV diagnosis .
(month) 45 (8 — 182) NA
Time of medication
(months) 44 (6 — 180) ; NA
CD4+Tcell
(Gollimm?) 549.33 + 117.53 560.67 + 116.90 0.03
Triglycerides 234.07 + 61.64 207.00 + 56.18 0.001
(mg/dL)
Glucose (mg/dL) 115.87 + 17.82 109.53 + 19.61 0.001
HDL (mg/dL) 41.27 +5.16 42.20 +3.93 0.12
LDL (mg/dL) 162.80 + 74.13 151.20 + 72.93 0.09
Total cholesterol 252.13 + 78.12 231.67 + 82.74 0.02

(mg/dL)

Note: Data are expressed as mean + standard deviation or median (minimum — maximum).
BMI: body mass index. *Paired t test. NA: not applied.
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Abstract

Purpose — the heart rate variability (HRV) is altered in people living with HIV (PLWH). The objective of the
study is to evaluate the effects of aerobic training (AT) on HRV in PLWH.

Methods — 8 PLWH participated in the 24 sessions of AT with evaluation of HRV by EndoPat. Time domain
and the frequency domain data were evaluated before and after the training.

Results — when comparing pre and post training data, there was an increase in NN (p < 0.001), SDNN (p <
0.001), RMSSD (p < 0.001), LF (p = 0.03) and HF (p = 0.02). There were correlations between SDNN pre and
post x CD4+T-cell pre and post (p = 0.03), SDNN x HDL pre (p = 0.04), SDNN x HDL post (0.03), time of
diagnosis x HF (0.02) and time of medication x HF (p = 0.01).

Conclusions — AT may improve HRV in PLWH.

Keywords: heart rate variability; people living with HIV; aerobic training; autonomic nervous system



INTRODUCTION

The autonomic nervous system (ANS) plays a key role in cardiovascular homeostasis. ANS is often
evaluated by tests based on the power of spectral analysis of heart rate variability (HRV) by the time domain and
frequency domain (1, 2). Sympathetic predominance contributes to increased blood pressure and reduced arterial
compliance, increased risk of acute myocardial infarction (AMI) and high mortality rates (3). Previous studies
have shown that people living with HIV (PLWH) had a decrease in HRV indicating parasympathetic dysfunction
(4, 5).

Associated with this, PLWH present high sedentary rates and increased risk of a cardiovascular event
when compared to the general population (6, 7). Another study suggested that a sedentary lifestyle is associated
with the reduction of arterial distension and negative regulation of baroreceptors (3). In addition, the presence of
autonomic dysfunction (AD) in 60% of the sedentary PLWH and a positive correlation between the level of
physical activity and variables of HRV (8). Another factor that contributes to a deficient autonomic profile is the
immunosuppression present in PLWH (3). The objective of the present study was to evaluate the effects of
aerobic training (AT) on HRV in PLWH.



METHODS
Subjects

The present pilot study was conducted with PLWH of both genders, aged 18-75 years. They were
recruited from the Department of Infectious Diseases of the Santa Casa de Misericordia de Porto Alegre, Rio
Grande do Sul. The study was approved by the Ethics Committee of the Universidade Federal de Ciéncias da
Saude de Porto Alegre (n° 797.649/14). Prior to data collection, the patients signed an informed consent form.
Inclusion criteria were: confirmed diagnosis of HIV disease, undetectable viral load (VL), both sex, aged over 18
years. Subjects with co-infection, motor abnormalities, cardiopulmonary alterations, pregnancy, use of illicit
drugs, failure to adhere to treatment and cognitive and/or mental impairment that impeded application of the test
were excluded from the study.

Anthropometric and Clinical Data

Body mass (kg) and height (meters). Blood glucose, total cholesterol (TC) and triglycerides, HDL,
LDL, CD4+T-cell and VL data were collected from patient’s medical records pre and post-training.
Cardiopulmonary Exercise Testing (CPX)

CPX was performed using an electric gradient treadmill protocol (Centurion 300, Micromed, Brazil).
Started with the velocity of 3 km/h. Being the test programmed to obtain the maximum oxygen consumption
(VO2max) between 8 and 12 minutes with 1 minute of deceleration and 5 minutes of rest. The test was finalized
when peak respiratory exchange ratio RER> 1.1 or VO.max plateau was reached even with increasing workload
or request of the participant (22). Ventilatory and metabolic parameters were collected by respiration using
Metalyzer 3B (Cortex, Germany). The average of the last 30s data points from the test were used to determine
the VOapeac and HRmax (9). The test was applied at the beginning, after 12 training sessions, and at the end.

Heart Rate Variability (HRV)

Patients were instructed not to use stimulants, antioxidants, and non-steroidal medications for at least 12
hours prior to evaluation. The HRV response was evaluated through pulse tonometry (EndoPAT2000, Itamar
Medical, Caesarea Israel). The digital pulse amplitude was measured by placing a sensor on the tip of both index
fingers with the patient in the supine position. The verification of the signal for 10 minutes at the basal position.
The amplitude of the pulse response was recorded electronically in both index fingers and digitally analyzed by
the computerized system (Itamar Medical, Caesarea Israel). In the domain time: successive beats (NN), Standard
Deviation of NN (SDNN) and Root Mean Square of the Successive Differences (RMSSD); the frequency
domain Low Frequency (LF) and High Frequency (HF).

Aerobic Training (AT)

The AT occurred 3 times/week until a total of 24 sessions. Each session was composed of: 5 minutes
warm-up; 30 minutes of exercise with the load determined by the CPX; 5 minutes of cool-down (10). From
session 1% — 62 the training load was the HR corresponded to 60-65% of VO.max is considered moderate/high
intensity and session 72 — 122 the training load was the HR corresponded to 75-80% of VOzmax is high intensity
(11). The exercise intensity was adjusted in the 13th session based on new CPX.

Statistical analysis

Statistical analysis was performed using SPSS version 18. The data that presented normal distribution

were presented in mean and standard deviation and those that did not present normal distribution have a median

and interquartile presentation. In data with normal distribution will be applied paired t test. Correlations will be



performed with the application of the Pearson coefficient. The level of statistical significance will be considered,
p <0.05.



RESULTS
Fifteen patients were eligible to participate in the study and 8 (7 men) completed the training protocol

and were analyzed. The mean age was 49.50 = 10.76 years and time of diagnosis was 82.5 (12-182) months and
time of medication 82.5 (10-180) months. When the pre and post training values were compared, the following
significantly reduced: weight 80.55 + 12.53 x 78.58 + 11.90 (p = 0.02); triglycerides 234.38 + 62.54 x 183.63
35.88 (p < 0.001); glucose 111.38 + 12.91 x 99.50 + 10.18 (p < 0.001); TC 217.63 + 55.31 x 179.25 + 27.10 (p =
0.02). Being the following variables with significant increase: CD4+T-cell 580.63 + 121.93 x 596.88 + 111.93 (p
= 0.02); VO2max 28.49 + 8.98 x 35.30 + 5.40 (p = 0.01). All PLWH who participated in the training had
undetectable VL < 40 copies/mL.

Figure 1 shows an increase in the time domain variables: NN (p < 0.001); SDNN (p < 0.001);
RMSSD (p < 0.001); and in the frequency domain LF (p = 0.03) and HF (p = 0.02) after the AT. Figure 2 shows
strong correlations between time domain variables and CD4+T-cell and HDL,; and frequency domain variables

with time of diagnosis and time of disease.



DISCUSSION
The present pilot study was able to show that 24 sessions of AT are capable of altering the HRV in

PLWH. To our knowledge, this is the first study to evaluate the chronic effects of an AT protocol on HRV in
PLWH. This because many studies have been using HRV as a primary endpoint and it is being considered as a
strong predictor of prognosis in the cardiology scenario through the evaluation of the ANS (12). Also, studies
have shown that the reduction of HRV is indicative of impairment of vagal control and alteration of the
sympatovagal balance (13).

The decrease in HRV is associated with dysfunction of cardiac markers of the ANS and high risks of
ventricular arrhythmias and mortality after AMI (12). However, it is still contradictory the information on the
extent to which AD is capable of affecting morbidity and mortality, mainly by alterations in cardiovascular
function (3, 13, 14). However, it is already well documented in the literature classic factors that contribute to the
risk of cardiovascular disease (CVD), such as lipid e glycemic alterations, decreased immunologic capacity and a
sedentary lifestyle. Thus, it is known the benefits of AT in classic CVD risk factors in both healthy individuals
and individuals with chronic diseases. Limberg et al., found an association between HRV variables and episodes
of hypoglycemia in diabetic patients, although we did not find a significant relationship between these variables,
we observed improvement of both variables after the training period (13).

In the present study, in addition to an improvement in the classic CVD risk factors, we also observed
a significant improvement in VO2max demonstrating an improvement in PLWH functional capacity. Kocher et al.
showed a positive correlation between VOamax and time domain variables of HRV indicating that AT promotes
HRV increment and showed a positive correlation between VOzmax and parasympathetic tone (8). Although our
study did not find a strong correlation between VO2max and HRV variables, probably due to the small sample
size, we obtained improvement in VO2max and an increase in HRV variables. Probably, our findings of
improvement in HRV variables corroborate with that suggested by Spierer et al., who referred to the component
of improvement and increase of arterial compliance through the arterial complement and stimulation of the a-
adrenergic component that decreases HR during exercise and increases baroreflex sensitivity by preserving the
compliant components of the artery through aerobic practice (3).

Associated with this justification, the same study reported that a sensitive baroreflex results in
responses to spontaneous changes in pressure and increased stimulation of parasympathetic nerve fibers (3).
Thus, HIV improves autonomic function simply by adopting an active lifestyle (8). In addition, we found
significant correlations between time domain and frequency domains with immunological match variables in
PLWH. The CD4+T-cell are a primary factor to verify the immunological function and staging of the disease in
PLWH. Although PLWH had an undetectable VL from the beginning of the protocol, there was a significant
increase in CD4+T-cell positively correlated with SDNN both before and after termination of the protocol. Thus,
a previous study suggested that dynamic two-way communication occurs between the nervous system and the
immune system with a significant impact on the sympathetic nervous system (3). Spierer et al., showed that the
findings of parasympathetic modulation in response to improved aerobic fitness may shed light on the
relationship between the autonomic profile of individuals and their immune status (3).

Askgaard et al., showed a negative correlation between time domain and medication time (5). In
addition, there were inverse correlations between HF and other markers of disease progression, suggesting that

the longer the time of diagnosis and the time of medication, the lower the HF, probably due to the



immunological decline caused by the progression of the disease associated with the toxicity of the medications.
Askgaard et al. suggest that hypercholesterolemia causes greater damage to SNA in HIV (5). Once that the lipid
profile control in PLWH is performed in order to prevent the development of AD (5). We obtained a correlation
between SDNN and HDL in both pre and post training measurements. The main limitation of our study is sample

size and we do not currently have a PLWH control group.

CONCLUSIONS
It is suggested that HRV is related to immune function and the present study showed that AT is

capable of improving HRV suggesting an improvement in ANS and a reduction in the influence of this system's

impairment on PLWH cardiac function.
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Figure 1: Heart rate variability pre and post aerobic training.
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Figure 2: Correlation of HRV with clinical parameters.
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Abstract

Introduction: People living with HIV (PLWH) present high cardiovascular risk even with
suppression of viral load.

Objective: The aim of this study is to assess the cardiovascular risk between men and women
living with HIV taking antiretroviral therapy.

Methods: The cross-sectional study included sixteen PLWH with 11 men and 5 women.
Cardiovascular risk variables were evaluated through anthropometric measurements,
functional capacity (VO2max), metabolic syndrome (MS), endothelial function (EndoPAT),
lipid and glycemic profile, oxidative stress (nitrite, TBARS and thiol), inflammatory profile
(TNF-a, MCP-1, IL-1, IL-1ra, IL-6, IL-10) and score of Framingham.

Results: All women and 55% of men evaluated had endothelial dysfunction. In addition, 80%
of the women had MS. In both women and men, have high in lipid profile, for women:
triglycerides (226.20 + 83.87); LDL (183.40 = 99.77); total cholesterol (TC) (271.40 £
109.84) and men triglycerides (231.27 + 54.39); LDL (151.73 + 58.31); TC (240.64 + 58.97).
It was obtained a strong correlation IL-1ra and abdominal circumference of all subjects (p =
0.02) and men (p < 0.001); in women MCP-1 and LDL (p = 0.04); IL-6 and VO2max (p =
0.01). In addition to strong correlations among women with oxidative stress markers such as
TBARS and glucose (p = 0.04); thiol and CD4 T-cell (p = 0.04). The variables that are
correlated among men were nitrite and age (p < 0.001). Further, women present higher

Framingham score when compared to men.

Conclusions: Despite undetectable viral load, PLWH present altered variables that contribute

to a high cardiovascular risk.



Introduction
With the advent of antiretroviral therapy (ART), people living with HIV (PLWH)

have control of the disease with decreased viral replication, number of hospitalizations and
reduction of mortality rates (1, 2). However, there is a growing number of PLWH that present
high mortality rates due to cardiovascular disease (CVD) (1-4). This increase in CVD is due
not only to traditional factors, such as age, genetic and family history, but also HIV infection
itself and the use of ART (3, 5, 6). Therefore, many studies with PLWH have been using the
Framingham score to assess cardiovascular risk in 10 years (7-9). Studies have shown an
increased risk of acute myocardial infarction (AMI) in PLWH regardless of these factors
when compared to healthy subjects (5, 10). Thus, the cohort study showed an increased
relative risk of AMI of 1.75 compared to PLWH with healthy subjects after adjustments of
traditional risk factors (10). In addition, it has been suggested that HIV infection increases the
absolute risk of CVD by around 1.2 to 2-fold (5).

Among the main changes that contribute to this increase in cardiovascular risk are:
increased body fat levels, dyslipidemia, insulin resistance, inflammatory markers, oxidative
stress, metabolic syndrome (MS), formation of atherosclerosis and sedentary lifestyle (2, 3, 6,
11-13). In addition, there is influence of specific factors such as age and others linked to sex,
such as hormones and immune responsiveness (6, 7, 14).

Moreover, there were independent association of oxidative stress and death in
PLWH, independent of disease-related factors such as CDs T-cell, viral load (VL), and
inflammation (15). Moreover, oxidative stress may play an important role in the development
of the asymptomatic phase of the disease in stages prior to the development of Acquired
Immunodeficiency Syndrome (AIDS) (16). Combined with this, inflammatory biomarkers
associated with chronic inflammation are also correlated with morbidity and mortality in

PLWH and are related with CVD (17-19). The primary aim of this study was to evaluate



cardiovascular risk factors in PLWH in ART use and, secondly, to correlate risk factors for

cardiovascular disease among PLWH women and men in ART use.



Methods
Setting

The present cross-section study was conducted with 16 PLWH of both genders, aged
18-75 years. They were recruited from the Department of Infectious Diseases of the
Irmandade da Santa Casa de Misericordia de Porto Alegre (ISCMPA), Rio Grande do Sul in
the period from March 2015 to December 2017. The study was approved by the Ethics
Committee of the Universidade Federal de Ciéncias da Saude de Porto Alegre (UFCSPA) (n°
797.649/14). Before data collection, the patients signed an informed consent form.
Participants

Inclusion criteria were: confirmed diagnosis of HIV disease in men and women,
undetectable VL (< 40 copies/mL) and aged over 18 years. Subjects with co-infection, motor
abnormalities, cardiopulmonary alterations, pregnancy, use of illicit drugs, failure to adhere to
the treatment, severe anaemia, and cognitive and/or mental impairment that impeded
application of the test were excluded from the study.
Evaluation protocols
Anthropometric Data

A qualified professional performed all anthropometric evaluations, collecting three
times all measures, and the mean was used for analysis. Body mass (kg) and height (meters)
were determined by a semi-analytical scale (Welmy, Santa Barbara D’Oeste, Brazil), with
capacity for 200 kg and a stadiometer attached (Welmy, Santa Barbara D’Oeste, Brazil) with
an accuracy of 0.1 kg and 0.005 cm, respectively. To measure the abdominal circumference
(AC), an inelastic tape was used at the midpoint between the iliac crest and the outer face of
the last rib. The hip circumference (HC) was measured at the level of the upper anterior iliac

spine (20).



Laboratory Tests

Were collected by a trained investigator 10 ml of blood, subsequently transferred to
a tube containing heparin (6 mL). The samples were centrifuged (1500g, 10 minutes, 22°C),
aliquoted and frozen at -20°C for further analysis.

The Nitrite/Nitrate (NOX) concentrations were analyzed according to the technique
described by the study Miranda et al. (21) and analyzed on a microplate reader (SpectraMax
M2e, USA) with the specified wavelength at 540 nm, and the results were expressed as pM/L.
Thiobarbituric acid reactive substances (TBARS) concentrations were analyzed following a
technique previously described by Ohkawa et al. (22). Samples were analyzed on a microplate
reader at 532 nm, and the results were expressed as uM MDA/L. Total thiols were analyzed
according to the methodology described by Ellman et al. (23) using the reagent 5-5'-dithio-bis
( 2-nitrobenzoic acid).

Serum concentrations of Interleukin-1p (IL-1p), IL-1ra, IL-6 and IL-10, Monocyte
Chemoattractant Protein-1 (MCP-1), TNF-a (Ebioscience, Thermo Fisher Scientific, USA)
were quantified by enzyme-linked immuno sorbent assay (ELISA) following the
manufacturer’s recommendations. The intra-assay coefficient of variation was always <5%.

The blood glucose, total cholesterol (TC), triglycerides, HDL, LDL, CD4 T-cell and
VL data were collected from patient’s medical records. The MS was defined following
National Cholesterol Education Program Adult Treatment Panel Definition (24). To calculate
the Framingham score, we used age, TC, HDL, systolic blood pressure values, diabetes (>
126 mg/dL) and smoking data (13, 25).

Cardiopulmonary exercise test (CPX)

In the laboratory with temperature control (18-22°C) and relative humidity (40-60%)

was performed the CPX using an electric gradient treadmill protocol (Centurion 300,

Micromed, Brazil). For all participants, the test started with a speed of 3 km/h and no



inclination. The load test was designed to obtain VOazpeak Within 8 to 12 minutes, followed by
1 minute of active recovery (speed and incline similar to the initial test data) and 5 minutes of
passive recovery. The speed and slope gradually increased according to the maximum limit
tolerated by the participant. The test was terminated when the participant reported maximal
exhaustion; VO plateau was reached even with increasing workload (22). The Metalyzer 3B
(Cortex, Germany) was used to measure the ventilatory and metabolic parameters. The
average of the last 30 seconds of the test were used to determine the VO2zpeak and HRmax (26).
Endothelial Function

Patients were instructed not to use caffeine, tobacco, alcohol, antioxidants, and non-
steroidal medications for at least 12 hours before evaluation. The endothelial function
response was evaluated through pulse tonometry with the participant in the supine position
(EndoPAT?2000, Itamar Medical, Caesarea Israel). The digital pulse amplitude was measured
by placing a sensor on the tip of both index fingers. After verification of the signal for 10
minutes at the basal position, the flow was stopped for a period of five minutes by insufflating
a cuff (50 mmHg above diastolic blood pressure (DBP) or above 200 mmHg) positioned on
the forearm, following the pressure release of the cuff occurred an increase in the flow
inducing the reactive hyperaemia (27). The amplitude of the pulse response was recorded
electronically in both index fingers and digitally analyzed by a computerized system (ltamar
Medical). The degree of arterial tone changes in response to ischemia was expressed as
reactive hyperemia index (RHI), the normal endothelial function was defined as RHI > 1.67
(27).
Statistical analysis

Statistical analysis was performed using SPSS statistics software version 18. The

Shapiro-Wilk test was applied to verify the normality of the data. Data with normal

distribution is shown in mean and standard deviation and those that did not present normal



distribution appear as a median and interquartile, with the corresponding frequencies when
necessary. In data with normal distribution was applied independent t-test. For the difference
between frequencies was used the Fischer test and Chi-square test. Correlations were
performed with the application of the Pearson coefficient. The level of statistical significance

considered is p <0.05.



Results
Two hundred and ten PLWH were selected for evaluation (fig. 1). We screened a

total of 16 PLWH. Of these, 11 (69%) were men. All PLWH had undetectable VL and were
not smokers. The PLWH were treated with the following drug regimens: 2 nucleoside reverse
transcriptase inhibitors (NRTIs) associated with a 1 inhibitor of non-nucleoside reverse
transcriptase (NNRTI) drug (n = 9; 7 men); 2 NRTIs + 1 inhibitor protease (IP) (n = 4; 2 men)
and 3 NRTIs + 1 IP (n = 3; 2 men). Of the total number of patients evaluated, 11 (69%) had
abnormal endothelial function (RHI < 1.67), 6 (55%) men and 4 women (100%), being that 1
participant women did not perform the endothelial function test.

Table 1 shows demographic, anthropometric and clinical data of PLWH. When
observed the separation by sex, we detected differences between the variables in weight (p =
0.02); height (p = 0.02); time of diagnosis (p = 0.01) and time of medication (p = 0.03). We
observed that most PLWH have MS, especially women (80%). Table 2 presents data of
inflammatory markers and oxidative stress with statistical significance between the sex in the
TBARS (p = 0.04).

The correlations are shown in figure 2. We showed strong correlations between
inflammatory markers such as IL-1ra and abdominal circumference of all subjects (p = 0.02)
and men (p < 0.001); in women MCP-1 with LDL (p = 0.04); IL-6 and functional capacity (p
=0.01). In addition to strong correlations among women with oxidative stress markers such as
TBARS and glucose (p = 0.04); thiol and CD4 T-cell (p = 0.04). The variables that are
correlated among men were nitrite and age (p < 0.001).

Table 3 showed the cardiovascular risk in 10 years according to the Framingham

score, showing that women present higher cardiovascular risk.



Discussion

This cross-sectional study carried out with PLWH presents cardiovascular risk
variables between men and women that demonstrate control of the disease evolution and,
consequently, undetectable VL. These variables were based on different modalities that
contribute to increase cardiovascular risk, such as sex, lipid and glucose profile,
immunological variables, inflammatory markers, oxidative stress, functional capacity and
endothelial function.

Our study had among the participants preponderance of men (69%). Although 51%
of PLWH in the world are women, the majority of studies evaluating cardiovascular risk in
PLWH were performed with men (3, 5, 9, 14, 15, 28-30). Previous studies have shown that
regardless of sex, suppression of VL reduces cardiovascular risk (4, 28). However, it has
already been shown that risk of CVD remains increased in PLWH with undetectable viral
load when compared to healthy subjects (12). Probably because the traditional risk factors for
CVD increase with the time of ART exposure (8). In addition, none of the participants in the
present study were smokers, which favors the reduction of cardiovascular risk (5).
Furthermore, all participants had an undetectable VL. According Law et al., when evaluating
the Framingham score, nonsmoking patients presented a 4.1% risk of AMI when compared to
a 9% risk of AMI smokers (8). The majority of participants in our study had abnormal
endothelial function, especially among women (100%). This result probably reflects the fact
that the women in our study had a lower CD4 T-cell and increased variables that influence
endothelial function, described in other studies such as glucose, LDL, TC and MS, besides the
age close to pre menopause period (1, 28).

This study showed high TC in both men and women, which may be related to the
drug regimen. Whereas been shown that the increase in TC is associated with the use of PI

and NNRTI classes of drugs, widely present in the therapeutic regimen of our patients (31). In



addition, our study presents the majority of participants with MS, 80% of the women and
63.6% of the men. These findings corroborate Muyahja et al., where the majority of the
participants had MS apart of age and gender factors, however, they showed that women had a
higher risk for CVD (29). The lipid alterations presented in our study in both sex may be
linked to hepatic alterations, oxidative stress and toxicity of ART (mainly caused by PIs in
LDL binding), beyond genetic factors (3).

Other factors that contribute to increased cardiovascular risk are inflammatory
markers and oxidative stress that are altered in PLWH, probably due to chronic infection
caused by HIV (15, 28-30). Despite the influence of ART on oxidative stress, it has already
been suggested that oxidative stress is an additional predictor of mortality regardless of HIV-
related factors such as CD4 T-cell, VL and inflammatory markers (15). Although all the
PLWH of the present study have suppressed VL, oxidative stress remains altered and may
contribute to the cardiovascular risk. When we observed the correlations, we found a negative
association between nitrite and age among men, which may be the cause of impairment in
endothelial function, due to the decrease of nitrite with aging.

Furthermore, the assessment and control of inflammatory profile in PLWH becomes
important, as it has already been verified that HIV influences the inflammatory process and
increases the risk of CVD (19, 30). Our study shows a deregulation between inflammatory
and pro-inflammatory markers. In women, elevation of TNF-a and IL-6 may be related to the
reduction of estrogen with the advent of age and proximity to menopause period (30).
However, in men, despite elevated inflammatory markers, Manion et al., suggested that a
more coordinated response of these markers occurs (19). Although VO2max is higher in men as
expected, it is strongly correlated with IL-6 in women, probably because of the influence of

age among these variables (30).



The higher cardiovascular risk in women in the Framingham score corroborates
findings from studies suggesting increased cardiovascular risk in women even after
adjustments of non-HIV related variables (9, 28). Probably, due to hormonal changes (30, 31).
However, some studies inquiry these findings and report a higher cardiovascular risk in men
(7, 8). In addition, our study presented only 2 PLHA (1 woman, 1 men) with a high
cardiovascular risk with a Framingham score > 10. These data corroborate the multicentric
study carried out in Brazil that showed that only 4.5% of PLHA in southern Brazil had a
Framingham score > 10 (9).

Nevertheless, there are several questions between not taking into account female-
related factors that influence cardiovascular variables such as gestation, menopause, hormone
count and contraceptives (1). But, although several studies use the Framingham score for
cardiovascular risk assessment in PLWH, there is a great controversy about the validity of
these findings since this evaluation methodology does not take into account
pathophysiological mechanisms that increase cardiovascular risk and are related to HIV (28,
30). In addition, it was suggested that this score underestimates the risk of AMI in PLWH
and, showing a specific score for PLWH (7, 8).

The present study presents as a strong limitation the size of the sample, mainly
among women, not presenting a control group of healthy subjects paired by age to control the
variables and we did not control the hormonal variables, mainly estrogen. Furthermore, the
inclusion criteria imposed for realization the tests (subjects with co-infection, motor
abnormalities, cardiopulmonary alterations, pregnancy, use of illicit drugs, failure to adhere to
treatment, severe anaemia, and cognitive and/or mental) may limit the external validity of the
sample. However, there are confounding factors for cardiovascular risk: coinfections, use of
illicit drugs, lack of adherence to treatment and cardiovascular problem prior to the diagnosis

of HIV. Already the other exclusion factors, could cause PLWH safety at risk mainly during



the CPX. However, we conclude that despite the control of viral replication, PLWHA present
high cardiovascular risk factors with a difference between men and women, but in common
with increasing age.
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Figure 1: Flow diagram of the patients.

Assessed for eligibility (n = 210)

Excluded (n=178)
= Not meeting inclusion criteria (n= 162)*;
— %= Declined to participate (n= 16).

Eligible for the study (n=32)
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= Did not attend for the tests.

A 4

Participated in the study (n= 16)

A 4

=  Women (n=5);

=  Men(n=11).

*Co-infection with hepatitis C virus (n=86), hepatitis B virus (n=7), diagnosed with psychological disorders (n=6), cardiac
abnormalities (n=6), adherence to therapy (n=6), human T-lymphotropic virus (n=5), motor changes (n=5), pregnancy
(n=3), Chagas disease (n=2), cognitive impairment (n=2), severe anemia (n=2) illicit drug use (n=1),visually impaired
(n=1) and 30 people living with HIV had 2 or more of these associated changes.



Figure 2: Correlations between inflammatory profile, oxidative stress and clinical variables.
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Table 1: Demographic, anthropometric and clinical data.

Woman

(n=5) Men (n = 11) p value*

Age (years) 45.0+7.52 46.45 +11.43 0.38
Weight (kg) 69.76 + 8.04 82.02 +11.30 0.02
Height (m) 1.61 +0.08 1.72 £ 0.06 0.02
BMI (kg/m?) 26.85 + 3.84 27.71 + 3.87 0.34
'gtr’g?rr:fi:rae'nce cm) 102.40 +7.73 97.73+12.76 0.19
Hip circumference (cm) 101.80 £7.92 98.27 £9.13 0.23
HIV diagnosis (months) 14 (12 - 156) 70 (8—176) 0.01f
(Trangﬁt‘;fs)medica“‘)” 14 (10— 105) 70 (6 - 176) 0.03'
CD4+T-cell (cell/mm?®) 515.28 £ 85.20 554.27 £ 125.50 0.48
Triglycerides (mg/dL) 226.20 + 83.87 231.27 +54.39 0.91
Glucose (mg/dL) 124.40 £ 15.32 114.18 £ 14.69 0.25
HDL (mg/dL) 42.60 + 3.29 41.0+5.78 0.50
LDL (mg/dL) 183.40 £ 99.77 151.73 £58.31 0.54
Total cholesterol 271.40 + 109.84 240.64 + 58.97 0.58
(mg/dL)

MS 4 (80%) 7 (63.6%) 0.42¢
VO2max [Ml/(kg.min)] 27.07+£5.13 29.84 £ 8.76 0.44

Note: Data are expressed as mean =* standard deviation or median (minimum — maximum). BMI: body mass
index. MS: metabolic syndrome. VOzmax: maximum oxygen consumption. *Unpaired t test. "Wilcoxon test. *Chi-
square test.



Table 2: Data of inflammatory markers and oxidative stress.

Woman (n =5) Men (n = 11) p value*
Nitrite (UM/L) 15.62 £7.73 23.41+11.62 0.25
TBARS (nmol) 8.55 £ 3.54 16.89 +5.57 0.04
Thiol 28.8£9.27 18.61£12.71 0.20
TNF-a 53.5%6.14 57.70 £10.90 0.45
MCP-1 (pg/mL) 278.16 + 49.32 342.59 + 169.04 0.36
IL-1p (pg/mL) 21.36 +2.42 29.43 +19.85 0.29
IL-1ra (pg/mL) 20.10 £ 3.89 23.24 +12.92 0.54
IL-6 (pg/mL) 32.49+5.19 32.99+9.43 0.91
IL-10 (pg/mL) 19.05£5.19 16.89 £ 6.14 0.46

Note: Data are expressed as mean = standard deviation. TBARS: thiobarbituric acid reactive substances TNF-a:
tumor necrosis factor. MCP-1: monocyte chemotactic protein-1. IL-1f: interleukin 1 beta. IL-1ra: interleukin-1
receptor antagonist. IL-6: interleukin 6. IL-10: interleukin 10. *Independent t test.



Table 3: Cardiovascular risk by the Framingham score.

Woman Framingham score
1 2
2 3
3 32
4 6
5 2
Men
1 11
2 7
3 3
4 3
5 3
6 7
7 5
8 7
9 8
10 7
11 2
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6. Conclusoées

Os artigos provenientes da presente tese foram elaborados com objetivo de
identificar os fatores de risco cardiovascular, VFC e a qualidade de vida em PVHA e
verificar os efeitos do treinamento aerdébio nessas variaveis.

O artigo 1 foi planejado com a finalidade de verificar o efeito do treinamento
aerdbio, realizado em moderada e alta intensidade, na capacidade funcional, fatores
de risco cardiovascular, estresse oxidativo, perfil inflamatoério e qualidade de vida em
PVHA. Os resultados encontrados indicaram melhora na capacidade funcional,
reducdo de medidas antropométricas como massa corporal, circunferéncia
abdominal, circunferéncia do quadril, reducdo de marcadores lipidicos e glicémicos,
modulagéo de marcadores de estresse oxidativo e de perfil inflamatorios, além de
melhora nos escores de qualidade de vida. Somados a isso, apresentaram influéncia
na funcdo endotelial e no aumento da contagem de linfocitos T CD4+. O referido
estudo mostrou que o exercicio aerébio de moderada e alta intensidade pode ser um
recurso seguro no tratamento ndo medicamentoso para a reducdo de fatores de
risco cardiovascular e melhora da qualidade de vida em PVHA.

O artigo 2 foi desenvolvido para testar a hipétese de que o treinamento aerobio
cronico € capaz de melhorar a VFC, tanto no dominio do tempo quanto no dominio
da frequéncia em PVHA. O estudo mostrou que apos 24 sessfes de treinamento
aerobio, PVHA apresentaram aumento nas variaveis de dominio do tempo: NN,
SDNN e RMSSD e, no dominio da frequéncia: LF e HF. Porém, néo existem valores
de referéncia para esses dominios em PVHA. Além disso, a pesquisa apresentou
fortes correlacdes de alguns dominios da VFC com variaveis relacionadas ao tempo
de infeccdo com HIV e perfil lipidico. Assim, 0 estudo sugeriu que o treinamento
aerobio, através da melhora da VFC, pode influenciar a melhorar do SNA em PVHA.
No entanto, por se tratar de um estudo piloto, existe como limitacdo o reduzido
tamanho amostral. Recomendamos que esse protocolo seja mantido e novos
pacientes sejam incluidos para uma avaliacdo mais detalhada dessas variaveis.

O artigo 3 apresentou a avaliacdo do risco cardiovascular entre homens e
mulheres vivendo com HIV. A pesquisa mostrou que PVHA com adesédo a TARV e
carga viral indetectavel, apresentam risco cardiovascular. O presente estudo avaliou
diferentes variaveis, sendo possivel realizar correlagbes entre os fatores de risco

cardiovascular, além de apresentar essas associacdes ligadas ao sexo. Através



disso, podemos verificar que mesmo com o controle da replicacado viral, existe
presenca de risco cardiovascular com algumas diferencas entre mulheres e homens
e que mulheres apresentam risco mais elevado através do escore de Framingham
guando comparado aos homens.

Associados os resultados dos 3 artigos, verificamos que o risco cardiovascular
elevado é presente em PVHA mesmo com controle da replicacéo viral verificado
através da carga viral indetectavel. Além disso, mostrou que o exercicio aerébio de
moderada e alta intensidade é um método seguro para a reducdo do risco
cardiovascular e melhora a qualidade de vida em PVHA. Assim, sugerimos a
recomendacao do treinamento aerdbio continuo como alternativa de tratamento néo

medicamentoso para controle dos riscos cardiovasculares em PVHA.
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Anexo A — Termo de Consentimento Livre e Esclarecido
UNIVERSIDADE FEDERAL DE CIENCIAS DA SAUDE DE PORTO ALEGRE

Termo de Consentimento Livre e Esclarecido dos Pacientes

Vocé esta sendo convidado a participar do projeto de pesquisa intitulado
“Efeitos de diferentes modalidades de treinamento fisico sobre a capacidade
funcional e qualidade de vida relacionada a saude de pacientes portadores do HIV
em uso de terapia antirretroviral” desenvolvido pela aluna de doutorado Candissa
Silva orientada pelo Prof. Dr° Pedro Dal Lago. Esta pesquisa tem como orientacao
ética os requisitos da Resolugéo 466/12, do Ministério da Saude, que regulamenta
pesquisas que envolvem seres humanos. O projeto tem como objetivo avaliar os
efeitos do treinamento fisico em fatores de risco cardiovasculares, capacidade
funcional e qualidade de vida de pacientes portadores do HIV. Este estudo justifica-
se pela importancia de proporcionar aos individuos uma avaliagcdo detalhada e
acompanhamento do sistema cardiopulmonar e um treinamento fisico
supervisionado.

Para este estudo, vocé receberd um numero que sera sorteado, pelo
computador, para ver em qual grupo de treinamento vocé fara parte. Os
treinamentos serdo realizados por 8 semanas, com uma frequéncia de 3 vezes por
semana, no laboratorio de Fisioterapia da Universidade Federal de Ciéncias da
Saude de Porto Alegre (UFCSPA). Os grupos sao divididos da seguinte forma: 1)
Treino em esteira; 2) Treinamento de forca; 3) Treinamento associado (esteira e
forca); 4) Grupo Controle (nesse grupo, vocé ficara sendo supervisionado por 8
semanas, sem fazer nenhum tipo dos exercicios propostos). Apds esse tempo, vocé
sera sorteado para um dos grupos de treinamento. As avaliacbes serdo realizadas
antes do inicio do treinamento e no final de 8 semanas. Caso vocé seja fumante,
tera que realizar um teste que determinara se vocé participara ou nao da pesquisa.
Para a realizacdo desse teste, vocé encherd bem os pulmbes e na sequéncia,
soltara todo o ar com as narinas ocluidas por um clipe nasal. Para seguir o teste,
vocé utilizara 4 doses de um medicamento broncodilatador.

Apés a entrevista com seus dados pessoais, vocé responderd a um
guestionario de mdultipla escolha que vai avaliar o seu indice de qualidade de vida.
Em outro dia, vocé caminhara em uma esteira com a velocidade aumentando de
acordo com o seu desempenho, até o tempo maximo de 12 minutos. Havera ainda
outro teste em que, seu braco sofrera uma pressdo por 5 minutos realizada por
manguito semelhante o da verificacdo da presséo arterial. Para realizar esses testes,
sera pedido pelo menos 12 horas antes da hora marcada para essas afericdes, vocé
evite de fumar, ingerir alcool e cafeina (que esta presente em alguns refrigerantes,
café e chas).

Além disso, vocé realizara um teste para verificar a carga de forca para os
treinamentos com um peso nas maos e pernas. Além dos exames laboratoriais de
rotina realizados no laboratorio da Santa Casa, vocé também fara na UFCSPA uma
coleta para verificar valores de marcadores inflamatérios e estresse oxidativo. Todos
0s procedimentos realizados para coletar o sangue serdo executados de acordo com
as normas de seguranca vigentes. No transcorrer ou ap0s 0s exercicios poderao
ocorrer alguns desconfortos como cansaco, caibra e dores musculares que, tornar-
se-80 menos frequentes e intensos, a medida que se exercite. Caso ocorra alguma
alteracdo, vocé sera acompanhado por um dos pesquisadores até a emergéncia do



sistema Unico de saude da Santa Casa de Porto Alegre. Os beneficios dos
exercicios fisicos grandes e podem variar de intensidade de individuo para individuo,
vocé poderd apresentar: melhora no controle lipidico e glicémico, menor sensacgéo
de cansaco, melhora da forgca muscular, controle dos fatores de risco cardiovascular,
aumento da massa muscular e melhora na qualidade de vida. Para complementar os
dados da pesquisa, serdo coletados do seu prontuario do hospital os resultados do
seu ultimo exame laboratorial. Sua identidade serd preservada sob qualquer
hip6tese, mesmo durante a divulgacdo da pesquisa. Vocé ndo terd nenhuma
despesa pela participagcdo na pesquisa. Os dados da pesquisa ficardo sobre a
responsabilidade do Prof. Dr° Pedro Dal Lago por um periodo de 5 anos. Apés este
periodo, todos esses dados serdo incinerados.

Pelo presente Termo de Consentimento Livre e Esclarecido, declaro que
estou de acordo em participar deste projeto de pesquisa, livre de qualquer
constrangimento, pois fui informado de forma clara e detalhada dos objetivos, da
justificativa, dos procedimentos aos quais serei submetidos, dos riscos,
desconfortos e beneficios. Autorizo a utilizacdo dos resultados dos meus testes e
dados do meu prontuario clinico para publicacdo da pesquisa em meios cientificos.
Fui igualmente informado da garantia de receber a qualquer pergunta ou duvida
esclarecimento sobre a pesquisa, e da liberdade de retirar meu consentimento a
gualquer momento, sem que haja prejuizo na continuidade do meu tratamento no
Setor de Infectologia da Santa Casa.

Ciente e de acordo com o que foi anteriormente exposto, eu

: RG
namero estou de acordo em participar desta pesquisa,
assinando este consentimento em duas vias, ficando com a posse de uma delas e a
outra em posse do pesquisador.

Porto Alegre, de de 201__.

Assinatura

Prof. Dr° Pedro Dal Lago
Pesquisador Responsavel

Dda. Candissa Silva da Silva
Co-pesquisadora

Contato:

- Prof. Dr° Pedro Dal Lago: Universidade Federal de Ciéncias da Saude de Porto Alegre.
Rua Sarmento Leite, n°® 245; CEP 90050-170, Centro, Porto Alegre. Anexo 1, sala 308.
Telefone (51) 3303 — 8796. E-mail: pdallago@ufcspa.edu.br

- Comité de Etica da UFCSPA: Universidade Federal de Ciéncias da Saude de Porto Alegre
(6° andar). Rua Sarmento Leite, n°® 245; CEP 90050-170, Centro, Porto Alegre. Telefone (51)
3303-8700.

-Fisioterapeuta Candissa Silva da Silva: (51) 8180-7288. E-mail:
candissa_my@yahoo.com.br
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Anexo B — Aprovacdo no Comité de Etica em Pesquisa

UNIVERSIDADE FEDERAL DE
CIENCIAS DA SAUDE DE gwm
PORTO ALEGRE

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: EFEITOS DE DIFERENTES MODALIDADES DE TREINAMENTO FI'SIIZ}D SOBRE A
CAPACIDADE FUNCIONAL E QUALIDADE DE VIDA RELACIONADA A SAUDE DE
PACIENTES PORTADORES DO HIV EM US0O DE TERAPIA ANTIRRETROVIRAL

Pesquigador: Pedro Dal Lago

Area Tematica:

Versao: 3

CAAE: 34231613.0.0000.5345

Instituigdo Proponente: Universidade Federal de Ciéncias da Salde de Porto Alegre
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

Mimero do Parecer: 926355
Data da Relatoria: 17/12/2014

Apresentagio do Projeto:

Projeto vinculado ao PROGRAMA DE POS-GRADUAGAD EM CIENCIAS DA SAUDE desta Universidade,
em nivel de Doutorado.

Objetivo da Pesquisa:

Comparar os efeitos dos diferentes tipos de treinamento: aerdbio, forga e combinado na capacidade
funcional, na fungdo endotelial, no perfil inflamatario, no estresse oxidative e na qualidade de vida
relacionada a saude em portadores do HIV em uso de TARV.

Avaliagio dos Riscos e Beneficios:

Riscos: Mo transcorrer ou apos os exercicios poderdo ocorrer alguns desconfortos como cansago, cdibra e
dores nos misculos gue, tornar-se-o menos frequentes e intensos, a8 medida gque se exercite. Beneficios:
Redugdo de risco cardiovascular e melhora na qualidade de vida, conseguente do aumento na capacidade
funcicnal proporcionada pela realizagdo de exercicios fisicos supervisionados.

Comentarios e Consideragdes sobre a Pesquisa:
Alteragbes sugeridas foram realizadas.

Enderega: Rua Sarmento Leite 245

Bairro: CEP: 80.050-170
UF: RS Municipio: PORTO ALEGRE
Telefone:  (513)303 2804 E-mail: cep@ufospa.edubr
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UNIVERSIDADE FEDERAL DE
CIENCIAS DA SAUDE DE  ‘GRBrasll -
PORTO ALEGRE
Continuagdo do Parecer. 926.355

Consideragdes sobre os Termos de apresentagao obrigatdria:
Termos apresentados.

Recomendagoes:

Aprovacao.

Conclusdes ou Pendéncias e Lista de Inadequagdes:
Sem pendéncias.

Situagao do Parecer:

Aprovado

Necessita Apreciagao da CONEP:

Nao

Consideragdes Finais a critério do CEP:

De acordo com o parecer do Relator.

PORTO ALEGRE, 23 de Dezembro de 2014

Assinado por:
Julia Fernanda Semmelmann Pereira Lima
(Coordenador)
Enderego: Rua Sarmento Leite ,245
Bairro: CEP: 90.050-170
UF: RS Municipio: PORTO ALEGRE
Telefone: (513)303 -8804 E-mail: cep@ufcspa.edubr
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Manuscripts for submission to the Journal of Exercise Rehabilita-
thon should be prepared according to the following instructions.
For issues not addressed in these instructions, the author is re-
ferred o the “Uniform Requirements for Manuscripts Submitied
to Blomedical Jourmals: Writing and Editing for Blomedical Pub-

lication™ (http-f/www.icmje.orgf).

CHARACTERISTICS AND CATEGORIES OF
MAMNUSCRIPTS

1. Contents and Classifications of Manuscript

Journal of Exercise Rehabilitation is the official journal of the Ko-
rean Society of Exercise Rehabilitation, being published six tinses
a year. Its formal abbreviation is 7] Exer Rehabil” The types of
manuscripts include research articles, review articles, and articles
irvited by the Editorkal Board. Journal of Exercise Rehabilitation
contains 6 secthons: Basic research on exercise rehabilitation,
Clinical research on exercise rehabilitation, Exercise rehabilita-
thom pedagogy, Exercise rehabilitation education, Exercise reha-
bilitation psychology, and Exercise rehabilitation welfare,

Ownly articles that are sclentifically identified and theoretically,
originally developed as the results of new, significant, and recent
studying on the medical information and knowledge assoclated
with the above-mentioned fields and that were conducted ethi-
cally and complied with policies of management of the Korean
Sockety of Exercise Rehabilitation can be published in this Journal.
Articles that have been already published or subsmitted for publi-
catiomn elsewhere cannot be submitted to this journal, and articles
that have been published in this journal cannot be pubdished else-
where without permission. The Korean Soclety of Exercise Reha-
bilitation has all the copyrights of all the manuscripts that have
been submitted and permitied for publication in this Jourmal.

Established in 2005
Revised on April 15, 2013

2. Author Contributions

Authors are required to make clear of their contribution to thelr
manuscript in cover letter. To be listed a5 an author one should
have contributed substantially to all three categories established
by the International Commitiee of Medical Journal Editors {IC-
MIE}: 1) conception and design, or acquisition, or analysis and
interpretation of data; ¥) drafting the article or revising it critical-
Iy for important intellectual content; and 3) final approval of the
version o be published {wwwicmjeorg/index. html). The I1C-
MIE further states that scquisition of funding, the collection of
data, or general supervision of the research group, by thermselves,
diov not justify suthorship. Individuals who have contributed sub-
stantkally to some but not all of the three categories, or in other
areas, should be listed in Acknowledgments. In principle, we do
not allow the addition of authors or the changes of the first or the
corresponding suthoe after our Initial decisbon to accept the man-
uscript for publication. Written canses of changing should be
subrmitted when the authors of a manuscript ks changed, appeoval
of the Editorial board is needed when the first author or corre-
spanding author is changed, and approval of the Chief Editor is
needed when other authoes is changed before acceptance of the
submitted mamscript. If an anthor wishes to be removed from
the byline, he or she should submit a signed letter indicating his
o her wish to be deleted from the list of authors. The change in
the arder in the byline requires a letter from all authors indicting
agreement with the same.

3. Language

This fowrnal will accept manuscripts written in English anly. The
ahatract should be written in English and English medical terms
are based on International Comtinence Society (ICS) terminobo-
gy. the recent edition as the report of Standardization Sub-com-
mittee of the ICS. Other terms are based on English- Korean Ko-
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rean-English Medical Terminology, published by the Korean
Medical Assockation.

REGULATIONS ON ETHICS

The Journal adheres to the ethical guidelines for research and
publication described in Good Publication Practice Guidelines for
Medical Joursals (http/lcamjeoe ke fpublishing_ethica htmly and
Gridelines o Good Publication (hitp/ fpublicationethics. oeg/staticl
1999 199 ndf] 3. pdf).

1. Registration of Clinical Trial Research

Any research that deals with a clinical trial should be registered
with a primary national dlinical trial registration site such as htp:
ffncre cde godorferis, or other sites accredited by WHO or the In-
ternational Cormmittee of Medical pourmal Editors.

2. Disdosure of Conflict of Interest

Conflict-of-Interest Statement

A conflict of interest may exist when an author (or the authors
institution or emplover) has financial or personal refationships or
affiliatbons that could bias the suthors decisions of the mamuscrpt.
Authors are expected fo provide detailed Information about all
relevant financlal interests and relationships or financlal conflicts,
particularly those present at the time the research was conducted
and through publication, as well as other financkal interests (such
as patent applications in preparation), that represent poteritial fu-
ture financial gain. All disclosures of any potential conflicts of in-
terest, inchuding specific financial interests and relationships and
affiliations (other than those affiliations listed in the title page of
the manuscript) relevant to the subject of thelr manuseript will
be disclosed by the corresponding author on behalf of each coau-
tho, if any, as part of the submission process. Likewise, suthors
without conflicts of interest will be requested to state 50 as part of
the submission process. If authors are uncertain about what con-
stitutes a redevant financial interest or relationship, they should
contact the editorial office. Fallure to include this information in
the manuscript will prohibit commencement of the review pro-
cess of the manuscript. For all accepted manuscripts, each au-
thor's dischsures of conflicts of interest and relevant financial in-
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terests and affiliations and declarations of no such interests will
be published. The policy requesting disclosure of conflicts of in-
terest applies for all rmanuscript subrmissions. If an author's disclo-
sure of potential conflicts of interest ks determined to be saccu-
raie or Incomplete after publication, a correction will be pub-
lished to rectify the original published disclosure staternent. Au-
thoss are also required to report detailed information regarding
all fimsancial and ratertal support for the research and work, in-
duding but not limited to grant support, funding sources, and
provision of equipment and supplies as part of the submission
process. For all accepted manuscripts, each author’s source of

funding will be published

FundingSuppart and Role of Sponsor

All financial and materlal support for the reseanch and work will
be requested to be cearly and completely identified as part of the
subrmission process (Cover Letter). The specific role of the fund-
ing arganization of sponsor in each of the following should be
specified: “design and conduct of the study: collection, manage-
ment, analysis, and interpretation of the data; and preparation,
review, or approval of the manuscript” The corresponding suthor
is responaible for scknowledging this an the authorship foem at
the time of submisslon.

3. Examination on Ethics

Persomal information with which a patient’s identity can be estab-
lished cannot be published with any forms including texts, pho-
tos, and pedigree. When personal informsation of patients is criti-
cal as sclentific data, it should be stated clearly that the purpose
of the smdy and mental & physical damages that can be done
during the participation to the study were sufficiently explained
for and writien contents were submitted by the participants or
their caregivers. In a study of an experiment for human subjects,
it should be reported that the experiment complied with the eth-
fcs criteria of institations reviewing ethics of experiment on hu-
man body or local “Ethics Committee on Clinkcal Experiments™
and Declaratbon of Helsinkl. The data for explanation such as
photos should not include names, Exglish initials, and hospital
nurnbers of patients. In cases of ankrmal experiments, it should be
stated clearly that the processes complied with regulations of in-
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stitutions or natiomal research committee related to breeding and
using laboratory animals or the NIH Guide for the Care and Use
of Laboratory Andmals. IF necessary, it can be requised to subemit
written consents and approvals of ethics committee.

4. Originality and Duplicate Publication

Manuscripts that have been already published elsewhere or in
this journal should not be published. When a similar article has
been already elsewhere or in this journal, its copy should be sub-
mitted with the relevant manuscript. The editorkal Board of the
Korean Society of Exercise Rehabilitation will decide whether the
relevant manuscript Is duplicately published and examine wheth-
er it can be published in this Jowrmal.

MANUSCRIPTS PREPARATION

1. Review Articles

Review article was selected as a significant theme from areas rele-
vant o meurslogic field and whose authors were selected and re-
ferred on the basks of articles published in this or other journals.
The submitted reanuscript should be decided to be published via
reviewing of the Editorial Board. The length of the manuscript
should not exceed 5,000 words except for the cover, tables, fig-
ures, and references. The works in the references should not ex-
ceed 100,

2. Research Articles

The manuscript for original articles should be organized in the
following order: 1) tithe page, 2) abstract and keywords, 3) intro-
duction, 4) materials and methods, 5) results, 8) discussion, 7)
conflict of interest, 8) acknowledgments (If neceszary), 9) refer-
ences, 10 tables, 11) figures and photos, and 12) legends.

The manuscript should be provided in MS Word file (doc), dou-
ble spaced om 212 = 207 mun (A4 size) with 2.5 crn meargins at the
top, bottom, and left margin,

The leregth of the manuscript shouwld not exceed 5,000 words ex-
cepd for the cover, tables, figures, and referemces. No more than
50 references can be clited Al manuscript pages are to be mum-
bered consecutively, beginning with the title page as page 1. The
use of acronyms and abbreviations is discouraged and should be

kept to @ minimum. When used, they are to be defined where
first used, followed by the acromym or abbreviation in parenthe-
ses. Abbeeviations are not allowed in the title. The names and lo-
cations (city, state, nation) of manufacturers of equipment and
non-generic drugs should be given. When quoting from other
sources, give a reference number in bracket after the author's
nane of 3 the end of the quotation.

3. Editorials

Editoelals are ivvited pesspectives on an area of exercise or reha-
bilitation, dealing with fields of research, current medical inter-
ests, fresh insights and debates.

GENERAL GUIDELINES FOR MANUSCRIPTS

L. Title Page

The title page should Inchude the article tile. name{s) of author(s),
and institutbonal affiliations in English, and corresponding au-
thor and other fotnotes. The author(s) should type the original
and runmning title (less than 60 characters) in the title page direct-
Iy When there are several authors with different affiliations, the
main institute shoukd be recorded first and others be expressed as
superscripts like 1, 2, 3, ete. next to the mame of the relevant au-
thor and then the mame of the affillation in order. The correspon-
ding author should present the narme, affiliation, address, zip code,
and contact details (such as Tel, Fax, and E-roail).

2. Ahstract and Keywords

The abstract should be brief descriptions of the manuscript, con-
taining 250 words. The abstract should be a stroctured one which
includes purpose, methods, results, and conclusions. A lst of
keywords, with a maxirum of six items in Englich, should be in-
cluded at the end of the abstract. The selection of keywords should
be based on Medical Subject Heading (MeSH) of Index Medicus,
and each keywords should begin with a capital letter. Do not use
abbreviations or reference citations.

3. Introduction
The introduction should address the purpose of the study briefly

and concisely, and include background reports anly related to the
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purpose of the study.

4. Materials and Methods

The design, subjects, and methods should be described in order.
When patients are the subjects, the properties, inclusion criteria,
and exclusion criteria of the populations should be darified. Par-
theular chemibcals or equipment should be clarified of the mames
of the suppliers, the citles, the states, and the nations according to
unified forms. Explanation of the experimental methods should
be sufficlent for repetithon by other researchers, though methods
that had been reparted in detail may be described briefly by cita-
thon of references. However, new methods or modifications of
previously published methods should be described enough for
other researchers to represent. The methods of statistical verifica-
thon on the results should be darified.

5. Besults

The authors should desceibe deardy and logheally their significant
findings of observations or results corresponding to the purpose
of the study, following the order in the methods. The authors
should avold overlapping descriptions by figures or tables and by
mdn text, describing important results only.

It should be clear which statistical test is associated with each P-
wvalue reported. Rarely used statlstical techniques should be de-
scribed. Medians and percentiles (such as quartiles) are preferred
over means and standard deviations (or standard errors) when
analyzing asymmetric data, especially when nonparametric sta-
tistics are calculated. Feactions (e.g.. 5/10) should accompany
percentages. In randomized clinical trials, conslder reporting
separate analyses with confounding vartables included. If samiple
sizes differ between groups when patients are randomized, ran-
domized, reasons should be provided.

. Discussion

Important or new findings from the results of the study should
be emphasized and the consequent conclusions are described,
while repetition of the contents in the introduction and the re-
sults should be avodded. The authors are needed to describe the
significance and lmitations of the study and directions for the
further studies. comparing with the resulis of the other related
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studies. Conclusion should be incuded in the discussion part.
The conclusions should include a comprehensive description of
the judgment or thoughts of the authors being induced from the
results and discussion sections and corresponding to the parpose
of the study mentioned in the introduction. The simple sammary
o overlapped array of the resultz should be avolded. An addition
of directlons for further studles or expected effects should be
avolded If possible.

7. Conflict of Interest

The corresponding author of an article s asked to inform the Ed-
itor of the authoss” potential conflicts of interest possibly influ-
enclng their Interpretation of data. A potential conflict of interest
should be disclosed in the manuscript even when the authors are
confident that their judgreents have not been influenced in pre-
paring the manuscript. Such conflicts may be financial suppoet
of private connections to pharmaceutical companies, political
pressuse from nterest groups, of academic problems (eg., em-
ployment/affillation, grants or funding, consultancies, stock own-
ership or options, royalties, or patents filed, received, or pending).

8. Acknowledgments

When necessary, acknowledgments shall be provided for those
who contributed fo the studying but were insufficlent to be con-
sidered authors. The acknowledgments should express apprecia-
tiom for the concrete roles of the contributors in the studying (e.g.,
data collection, financial sssistance, statistical processing, and ex-
perimental analysis), and the authors should notify them that
thelr names will be included in the acknowledgements for theie
advanced consents.

9. References

Abbresiatbons for the literabure shall be based on the Index Medi-
cus {see httpafwwwnchl nlm. nih gow/sitesfentrez?db=journals).
Al authors are listed in the reference list.

The description of the journal reference follows the below de-
scription. For more on references, refer to the "Citing Medicine:
the NLM Style Guide for Authors, Editors, and Publishers (http//
wwwnlm.nih govicitingmedicine)”
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Jewermal Article:

« Ferro M. Update on intracerebral haemoerhage. | Mewsol 2006;
153:085-009.

« Kramer AF, Erickson KI. Capitalizing on cortical plasticity: in-
fluence of physical activity on cognition and brain function.
Trends Cogn Scl 2007:11:342-348.

« Kirn BE, Shin M5, Lee HH, Sung YH, Kim H. Swimming alle-
viates streptozotocin-induced short-term memory impairment
im rats. ]| Exer Rehabil 2012;8:373-284.

+ Guise Al Chen F, Zhang G, See W. The effects of physiological
estrogen concentration on the immune response of urothelial
carcinoma cells to bacillus Calmette-Guerin. | Urol 2010 Moy
13 [Epuh]. DiOT: SO022-5347( 10)045-40-4.

Boak:
« Wein AJ, Kavoussi LR, Movick AC, Partin AW, Peters CA, edi-

tors. Camphell-Walsh wrology. 9nd ed. Philadelphis Ssunders;
2007.

Book Chapter:

« Klein Ea, Platz EA, Thompson [M. Epidemiclogy., etiology, and
prevention of prostate cancer. In: Wein AJ, Kavoussi LR, Novick
AC, Partin AW, Peters CA, editors. Campbell-Walsh urology:
%nd ed. Philadelphia: Saunders; 307 p. 2854-73.

Websdte:

« Whitmsore K. Sexual pain in men and women with IC/PES and
chronic pelvic pain [Internet]. Bristol: International Continence
Society: 2010 [cited 2010 Diec X]. Avallable from: hitps/fwww.
icsoffice.orgMews. aspufNewsID=22

10. Tables

Tables should be written as “Table™ in the text and be described
belefly in English, left-aligned. All the abbreviations used should
be described under the tables or figures. The first letter of the title
of a table should be a capital letter, and do not use a period if the
description is not a complete sentence. The table should be in-
cluded one in a page as double space, written clearly and briefly.
Mo verthcal or horizontal lines are allowed to be included within
a table. Tithe all tables and number them with Arabic numerals at

the tog of them, and table footnotes or description should be giv-
en markess in the onder of %009 -

11. Figures

Figures should be written as "Fig” in the text. The minkmum re-

quirements for digital resolution are:

« 1,200 DPL/PPI for black and white irsages, such as line draw-
ngs or graphs.

= 300 DPYPPI for potwre-cnly photographs.

« 600 DPIPPL for photographs comtaining pictures and line ele-
ments, Le., text labels, thin lines, arrows.

12. Text Style, Numbers and Units

If forelgn-language words are needed, capital and small letters
should be clarified: in principal, proper nouns, place names, and
narmes of persons should be written with capital letter as the first
letter and then small letters for the rest. When translated words
are suffickent in conveying meanings, the tranckited term will
be presented with the original term within parenthesis for the
first time and then the translated term only can be used. Num-
bers should be written with Arabic numerals. The measurements
of length, height, weight, and volume shall be recorded with the
metric system (meters, grams, and liters), temperature shall be
recorded with centigrade, and blood pressure shall be recorded
with mmHg. The hematological or clinical test measurements
shall be recorded on the basis of common units or the system of
the International Units (SI).

SUBMISSION OF MANUSCRIPT

Al the manuscripts are submitted via the electronle article sub-
mission system of the website of the Journal of Exercise Rehabili-
tation (hitp:/fwwwe-jer.ong) with written consents containbng all
the suthoss’ signatures on copyright transfer. When the pablica-
thon s approved by the Editorlal Board after reviewlng, cne final
verslon of the manuscript of the article and the file containbng all
the contents should be finally submitted to the Editorial Board
via the Internet article submission system.

The submissbon day of 4 manuscript shall be the day when the

marnscript 1s submitted, the author(s) is finally approved, and Is
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delivered to the Editorial Board, and the day of decision of the
publication shall be the day when the mansceipt ks completed of
ts reviewing and is decided to be published.

Deetailed information on manuscript submission and journal edi-
thom is prowvided in the "COmline System Guide” in the website. Moee
Information on using the system can be inquired using the be-
low-mentioned address.

REVIEW OF MANUSCRIPTS

1. Editorial Board

The Editorial Board deals with all the works for accepting and
editing manuscripts. A manuscript that is mot complied with the
regulations for submission can be suggested to be adjusted or be
reserved to be published, or can be adjusted by the Board, if nec-
essary, without affecting the original contents. A manuscript with
sufficlent errors in form or misspellings or the one that s not
complied with the regulations for submission can be refected of
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acceptance and the author(s) will be notified. In case of reviewer(s)s
request, submission of data can be required for the author(s) via
the decision of the Editorial Board.

2. Reviewing and Publication of Manuscripts

All the submitted manuscripts shall be conducted of peer review
of three professionals on the basis of the regulations for article re-
viewing of the Korean Sockety of Exerclse Rehuabilitation, and be
declded of its publication after reviewing of the Editorial Board.
When the reviewing decksbons are different each other, the selec-
thon of the relevant manuscript shall be dechded after re-review-
ing of the Board. A manuscript shall be considered of relinguish-
ment of its publication when it won't be submitted within two
months of notifying the decision of the reviewing without specif-
ke reason. A selected maruserpt shall be decided of its order of
publication by consideration of its type and the day of deciding
its publication by the Editorial Board.



Anexo D — Normas do Periddico Clinical Autonomic Research

Clinical Autonomic Research

Instructions for Authors

Manuscript types

Research Articles are full-length reports of original research. They should contain no
more than 3000 words, excluding references, and must be accompanieditby an
abstract of 250 words or less. Referencesitsishould be limited to 50. Tables and
figures should be limited to 6.

Short Communications are original data communicated in no more than 1700 words,
excluding references, and should be accompanied by an abstract no longer than 150
words. References should be limited to 15. Tables and figures should be limited to 2.

Review Articles and Editorials may be submitted by authors after discussing the topic
of the proposed review with the Editors. Unsolicited contributions are also welcome.
Both solicited and unsolicited contributions will be submitted for peer review. Review
Articles should contain no more than 5000 words, excluding references, and must be
accompanied by an abstract of 250 words or less. References should be limited to
80. Tables and figures should be limited to 8.

Letters to the Editor are encouraged. Case reports and Autonomic Images can be
submitted as Letters. Letters may report new or important observations or provide
comments or criticisms pertaining to developments in understanding autonomic
function. Letters may also comment on papers previously published in this journal.
Criticism of published work must be objective and supported by experimental data,
and any such letter accepted for publication will be shown to the author(s) of the
original paper, who will be invited to submit a reply for publication in the same issue.
Letters should follow the normal presentation style of the journal. They should
contain less than 1000 words and one table and/or one illustration, and may include
up to 5 references. Although every effort is made to avoid mistakes, they
occasionally occur. Letters that point out errors in previous issues will be published in
the Department of Errors and the author will be acknowledged.

MANUSCRIPT SUBMISSION

Manuscript Submission

Submission of a manuscript implies: that the work described has not been published
before; that it is not under consideration for publication anywhere else; that its
publication has been approved by all co-authors, if any, as well as by the responsible
authorities — tacitly or explicitly — at the institute where the work has been carried out.
The publisher will not be held legally responsible should there be any claims for
compensation.

Permissions

Authors wishing to include figures, tables, or text passages that have already been
published elsewhere are required to obtain permission from the copyright owner(s)
for both the print and online format and to include evidence that such permission has
been granted when submitting their papers. Any material received without such
evidence will be assumed to originate from the authors.



Online Submission

Please follow the hyperlink “Submit online” on the right and upload all of your
manuscript files following the instructions given on the screen.

TITLE PAGE
Title Page
The title page should include:
. The name(s) of the author(s)
. A concise and informative title
. The affiliation(s) and address(es) of the author(s)
. The e-mail address, and telephone number(s) of the corresponding
author
. If available, the 16-digit ORCID of the author(s)
Abstract

Please provide a structured abstract of 150 to 250 words which should be divided
into the following sections:

Purpose (stating the main purposes and research question)
Methods
Results
Conclusions
Keywords
Please provide 4 to 6 keywords which can be used for indexing purposes.
TEXT
Text Formatting
Manuscripts should be submitted in Word.
. Use a normal, plain font (e.g., 10-point Times Roman) for text.
. Use italics for emphasis.
. Use the automatic page numbering function to number the pages.
. Do not use field functions.
. Use tab stops or other commands for indents, not the space bar.
. Use the table function, not spreadsheets, to make tables.
. Use the equation editor or MathType for equations.
. Save your file in docx format (Word 2007 or higher) or doc format (older

Word versions).
Manuscripts with mathematical content can also be submitted in LaTeX.
LaTeX macro package (zip, 182 kB)

Headings
Please use no more than three levels of displayed headings.

Abbreviations
Abbreviations should be defined at first mention and used consistently thereafter.

Footnotes

Footnotes can be used to give additional information, which may include the citation
of a reference included in the reference list. They should not consist solely of a


http://static.springer.com/sgw/documents/468198/application/zip/LaTeX_DL_468198_220518.zip

reference citation, and they should never include the bibliographic details of a
reference. They should also not contain any figures or tables.

Footnotes to the text are numbered consecutively; those to tables should be
indicated by superscript lower-case letters (or asterisks for significance values and
other statistical data). Footnotes to the title or the authors of the article are not given
reference symbols.

Always use footnotes instead of endnotes.

Acknowledgments

Acknowledgments of people, grants, funds, etc. should be placed in a separate
section on the title page. The names of funding organizations should be written in full.

REFERENCES

Citation

Reference citations in the text should be identified by numbers in square brackets.
Some examples:

1. Negotiation research spans many disciplines [3].

2. This result was later contradicted by Becker and Seligman [5].

3. This effect has been widely studied [1-3, 7].

Reference list
The list of references should only include works that are cited in the text and that
have been published or accepted for publication. Personal communications and
unpublished works should only be mentioned in the text. Do not use footnotes or
endnotes as a substitute for a reference list.
The entries in the list should be numbered consecutively.
Journal article
Gamelin FX, Baquet G, Berthoin S, Thevenet D, Nourry C, Nottin S, Bosquet
L (2009) Effect of high intensity intermittent training on heart rate variability in
prepubescent children. Eur J Appl Physiol 105:731-738.
https://doi.org/10.1007/s00421-008-0955-8
Ideally, the names of all authors should be provided, but the usage of “et al” in
long author lists will also be accepted:
Smith J, Jones M Jr, Houghton L et al (1999) Future of health insurance. N
Engl J Med 965:325-329
Article by DOI
Slifka MK, Whitton JL (2000) Clinical implications of dysregulated cytokine
production. J Mol Med. https://doi.org/10.1007/s001090000086
Book
South J, Blass B (2001) The future of modern genomics. Blackwell, London
Book chapter
Brown B, Aaron M (2001) The politics of nature. In: Smith J (ed) The rise of
modern genomics, 3rd edn. Wiley, New York, pp 230-257
Online document
Cartwright J (2007) Big stars have weather too. IOP Publishing PhysicsWeb.
http://physicsweb.org/articles/news/11/6/16/1. Accessed 26 June 2007
Dissertation
Trent JW (1975) Experimental acute renal failure. Dissertation, University of
California



Always use the standard abbreviation of a journal’'s name according to the ISSN List
of Title Word Abbreviations, see

ISSN.org LTWA

If you are unsure, please use the full journal title.
For authors using EndNote, Springer provides an output style that supports the
formatting of in-text citations and reference list.

EndNote style (zip, 2 kB)

Authors preparing their manuscript in LaTeX can use the bibtex file spbasic.bst which
is included in Springer's LaTeX macro package.

TABLES

All tables are to be numbered using Arabic numerals.

Tables should always be cited in text in consecutive numerical order.

For each table, please supply a table caption (title) explaining the
components of the table.

Identify any previously published material by giving the original source in
the form of a reference at the end of the table caption.

Footnotes to tables should be indicated by superscript lower-case letters
(or asterisks for significance values and other statistical data) and included
beneath the table body.


http://www.issn.org/services/online-services/access-to-the-ltwa/
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Anexo E — Normas do Periédico Arquivos Brasileiros de Cardiologia

Normas para Publicacao

1. Os Arquivos Brasileiros de Cardiologia (Arq Bras Cardiol) sdo uma publicagdo mensal da
Sociedade Brasileira de Cardiologia, indexada no Cumulated Index Medicus da National Library of
Medicine e nos bancos de dados do MEDLINE, EMBASE, LILACS, Scopus e da SciELO com citagéo
no PubMed (United States National Library of Medicine) em inglés e portugués.

2. Ao submeter o manuscrito, os autores assumem a responsabilidade de o trabalho n&o ter sido
previamente publicado e nem estar sendo analisado por outra revista. Todas as contribuicBes
cientificas séo revisadas pelo Editor-Chefe, pelo Supervisor Editorial, Editores Associados e pelos
Membros do Conselho Editorial. S6 sdo encaminhados aos revisores 0s artigos que estejam
rigorosamente de acordo com as normas especificadas. Os trabalhos também s&o submetidos a
revisdo estatistica, sempre que necessario. A aceitacdo sera na originalidade, significAncia e
contribuicdo cientifica para o conhecimento da area.

3. Seclbes

3.1. Editorial: todos os editoriais dos Arquivos sdo feitos através de convite. Ndo serdo aceitos
editoriais enviados espontaneamente.

3.2. Carta ao Editor: correspondéncias de conteudo cientifico relacionadas a artigos publicados na
revista nos dois meses anteriores serdo avaliadas para publicacdo. Os autores do artigo original
citado ser&o convidados a responder.

3.3. Artigo Original: os Arquivos aceitam todos os tipos de pesquisa original na area cardiovascular,
incluindo pesquisas em seres humanos e pesquisa experimental.

3.4. Revisfes: os editores formulam convites para a maioria das revisées. No entanto, trabalhos de
alto nivel, realizados por autores ou grupos com histérico de publicacGes na area serdo bem-vindos.
N&o serdo aceitos, nessa secao, trabalhos cujo autor principal ndo tenha vasto curriculo académico
ou de publicacdes, verificado através do sistema Lattes (CNPQ), Pubmed ou SciELO. Eventualmente,
revisbes submetidas espontaneamente poderao ser reclassificadas como “Atualizacdo Clinica” e
publicadas nas paginas eletrénicas, na internet (ver adiante).

3.5. Comunicacdo Breve: experiéncias originais, cuja relevancia para o conhecimento do tema
justifique a apresentacéo de dados iniciais de pequenas séries, ou dados parciais de ensaios clinicos,
serdo aceitos para avaliagdo.

3.6. Correlacdo Anatomo-Clinica: apresentacdo de um caso clinico e discussdo de aspectos de
interesse relacionados aos conteudos clinico, laboratorial e anatomo-patoldgico.

3.7. Correlacéo Clinico-Radiogréfica: apresentacdo de um caso de cardiopatia congénita, salientando
a importancia dos elementos radiograficos e/ou clinicos para a consequente correlacdo com 0s outros
exames, que comprovam o diagnéstico. Ultima-se dai a conduta adotada.

3.8. Atualizacéo Clinica: essa sec¢éo busca focar temas de interesse clinico, porém com potencial de
impacto mais restrito. Trabalhos de alto nivel, realizados por autores ou grupos com histérico de
publicacdes na area seréo aceitos para revisao.

3.9. Relato de Caso: casos que incluam descricdes originais de observacdes clinicas, ou que
representem originalidade de um diagndéstico ou tratamento, ou que ilustrem situagBes pouco
frequentes na pratica clinica e que merecam uma maior compreensdo e atencdo por parte dos
cardiologistas serdo aceitos para avaliacéo.

3.10. Imagem Cardiovascular: imagens clinicas ou de pesquisa bésica, ou de exames
complementares que ilustrem aspectos interessantes de métodos de imagem, que esclaregcam
mecanismos de doencas cardiovasculares, que ressaltem pontos relevantes da fisiopatologia,
diagnéstico ou tratamento serdo consideradas para publicagéo.

3.11. Ponto de Vista: apresenta uma posi¢do ou opinido dos autores a respeito de um tema cientifico
especifico. Esta posicao ou opinido deve estar adequadamente fundamentada na literatura ou em sua
experiéncia pessoal, aspectos que irdo ser a base do parecer a ser emitido.



4. Processo de submissao: os manuscritos deverdo ser enviados via internet e sistema, disponivel no
endereco: http://www.arquivosonline.com.br/2013/submissao

5. Todos os artigos devem vir acompanhados por uma carta de submissédo ao editor, indicando a
secdo em que o artigo deva ser incluido (vide lista acima), declaracdo do autor de que todos os
coautores estdo de acordo com o contelido expresso no trabalho, explicitando ou ndo conflitos de
interesse* e a inexisténcia de problemas éticos relacionados.

6. Todos os manuscritos sdo avaliados para publicacdo no menor prazo possivel, porém, trabalhos
que meregam avaliagdo especial para publicagdo acelerada (“fast-track”) devem ser indicados na
carta de submisséo ao editor.

7. Os textos e as tabelas devem ser editados em word e as figuras e ilustracfes devem ser anexados
em arquivos separados, na area apropriada do sistema. Figuras devem ter extensdo JPEG e
resolucdo minima de 300 DPI. As Normas para Formatacdo de Tabelas, Figuras e Graficos
encontram-se em http://www.arquivosonline.com.br/publicacao/informacoes_autores.asp /
http://publicacoes.cardiol.br/pub_abc/autor/pdf/manual_de_ formatacao_abc.pdf

8. Conflito de interesses: quando existe alguma relacéo entre os autores e qualquer entidade publica
ou privada que pode derivar algum conflito de interesse, essa possibilidade deve ser comunicada e
sera informada no final do artigo. Enviar a Declaracdo de Potencial Conflito de Interesses para
revista@cardiol.br, colocando no assunto ndmero do artigo. Acesse:
http://www.arquivosonline.com.br/pdf/conflito_de_interesse_abc_2013.pdf

9. Formulario de contribuicdo do autor: o autor correspondente devera completar, assinar e enviar por
e-mail (revista@cardiol.br — colocar no assunto nimero do artigo) os formularios, explicitando as
contribuicbes de todos os participantes, que serdo informadas no final do artigo. Acesse:
http://www.arquivosonline.com.br/pdf/formulario_contribuicao_abc_2013.pdf

10. Direitos Autorais: os autores dos artigos aprovados deverdo encaminhar para os Arquivos,
previamente a publicacdo, a declaracao de transferéncia de direitos autorais assinada por todos os
coautores (preencher 0 formulario da pagina
http://publicacoes.cardiol.br/pub_abc/autor/pdf/Transferencia_de_Direitos_Autorais.pdf e enviar para
revista@cardiol.br, colocando no assunto nimero do artigo).

11. Etica

11.1. Os autores devem informar, no texto e/ou na ficha do artigo, se a pesquisa foi aprovada pela
Comisséo de Etica em Pesquisa de sua instituicAo em consoante a Declaragéo de Helsinki.

11.2. Nos trabalhos experimentais envolvendo animais, os autores devem indicar se o0s
procedimentos seguidos seguiram os padrBes éticos do comité responsavel por experimentacao
humana (institucional e nacional) e da Declaracdo de Helsinki de 1975, revisada em 2008. Se houver
davida quanto a realizacdo da pesquisa em conformidade com a Declaracdo de Helsinki, os autores
devem explicar as razbes para sua abordagem e demonstrar que o corpo de revisao institucional
explicitamente aprovou os aspectos duvidosos do estudo. Ao relatar experimentos com animais, 0s
autores devem indicar se as diretrizes institucionais e nacionais para o cuidado e uso de animais de
laboratério foram seguidas.

11.3. Nos trabalhos experimentais envolvendo seres humanos, os autores devem indicar se os
procedimentos seguidos seguiram os padrbes éticos do comité responsavel por experimentacao
humana (institucional e nacional) e da Declaracao de Helsinki de 1975, revisada em 2008. Se houver
davida quanto a realizacao da pesquisa em conformidade com a Declaracdo de Helsinki, os autores
devem explicar as razdes para sua abordagem e demonstrar que o corpo de revisao institucional
explicitamente aprovou os aspectos duvidosos do estudo. Estudos realizados em humanos devem
estar de acordo com os padrdes éticos e com o devido consentimento livre e esclarecido dos
participantes conforme Resolucdo 196/96 do Conselho Nacional de Saude do Ministério da Saulde
(Brasil), que trata do Cdodigo de Etica para Pesquisa em Seres Humanos e, para autores fora do
Brasil, devem estar de acordo com Comittee on Publication Ethics (COPE).

12. Ensaios clinicos

12.1. O International Committee of Medical Journal Editors (ICMJE) e a Organizacdo Mundial da

Saude (OMS) acredita que € importante promover uma base de dados de estudos clinicos



abrangente e disponivel publicamente. O ICMJE define um estudo clinico como qualquer projeto de
pesquisa que prospectivamente designa seres humanos para intervencdo ou comparacao simultanea
ou grupos de controle para estudar a relacdo de causa e efeito entre uma intervengdo médica e um
desfecho relacionado a saude. As intervencdes médicas incluem medicamentos, procedimentos
cirlrgicos, dispositivos, tratamentos comportamentais, mudancas no processo de atendimento, e

outros.

12.2. O numero de registo do estudo deve ser publicado ao final do resumo. Serdo aceitos qualquer
registro que satisfaca o ICMJE, ex. http://clinicaltrials.gov/. A lista completa de todos os registros de
ensaios clinicos pode ser encontrada no seguinte enderego:
http://www.who.int/ictrp/network/primary/en/index.html.

12.3. Os ensaios clinicos devem seguir em sua apresentacao as regras do CONSORT STATEMENT.
Acesse http://www.consort-statement.org/consort-statement/

13. CitagOes bibliograficas: os Arquivos adotam as Normas de Vancouver — Uniform Requirements for
Manuscripts Submitted to Biomedical Journal (www.icmje.org).

14. Idioma: os artigos devem ser redigidos em lingua portuguesa (com a ortografia vigente) e/ou
inglés.

14.1. Para os trabalhos que ndo possuirem versdo em inglés ou que essa seja julgada inadequada
pelo Conselho Editorial, a revista providenciara a traducao sem 6nus para o(s) autor(es).

14.2. Caso ja exista a versao em inglés, tal verséo deve ser enviada para agilizar a publicacao.

14.3. As versdes inglés e portugués serdo disponibilizadas na integra no endereco eletrénico da SBC
(http://www.arquivosonline.com.br) e da SciELO (www.scielo.br), permanecendo a disposicdo da
comunidade internacional.

15. Avaliacao pelos Pares (peer review): todos os trabalhos enviados aos ABC serdao submetidos a
avaliacado inicial dos editores, que decidirdo, ou ndo, pelo envio a revisdo por pares (peer review),
todos eles pesquisadores com publicacdo regular em revistas indexadas e cardiologistas com alta
qualificacdo (Corpo de Revisores dos ABC http://www.arquivosonline.com.br/conselhoderevisores/).

15.1. Os autores podem indicar até cinco membros do Conselho de Revisores para analise do
manuscrito submetido, assim como podem indicar até cinco revisores para ndo participar do
processo.

15.2. Os revisores tecerao comentarios gerais sobre o manuscrito e decidirdo se esse trabalho deve
ser publicado, corrigido segundo as recomendacdes, ou rejeitado.

15.3. Os editores, de posse dos comentarios dos revisores, tomardo a decisao final. Em caso de
discrepéancias entre os revisores, podera ser solicitada uma nova opinido para melhor julgamento.

15.4. As sugestdes de modificacdo dos revisores serdo encaminhadas ao autor principal. O
manuscrito adaptado as novas exigéncias sera reencaminhado aos revisores para verificacéo.

15.5. Em casos excepcionais, quando o assunto do manuscrito assim o exigir, o Editor podera
solicitar a colaboracao de um profissional que néo conste do Corpo de Revisores.

15.6. Os autores tém o prazo de trinta dias para proceder as modificacdes solicitadas pelos revisores
e submeter novamente o artigo. A inobservancia desse prazo implicara na retirada do artigo do
processo de reviséo.

15.7. Sendo aceitos para revisdo, os pareceres dos revisores deverdo ser produzidos no prazo de 30
dias.

15.8. As decis@es serdo comunicadas por mensagem do Sistema de Envio de Artigos e e-mail.

15.9. As decisdes dos editores ndo serdo discutidas pessoalmente, nem por telefone. As réplicas
deverao ser submetidas por escrito a revista.

15.10. Limites de texto: a contagem eletrénica de palavras deve incluir a pagina inicial, resumo, texto,
referéncias e legenda de figuras/tabelas.

Quadro 1: Limites permitidos (n°) e estrutura dos artigos submetidos a publicagéo no Int J Cardiovasc
Sci.



Artigo de

Artigo Editorial Reviséo Relato Comunicagéo
Original Atualizacdo de Caso Breve

Ponto de Vista Carta ao Editor Imagem Correlagdes

Clinica

oz
WHELEE o5 2 4 6 8 8 3 5 4
autores
Titulo
(caracteres
e 150 120 150 120 120 120 120 120 120
espagos)
Titulo
reduzido
(caracteres 50 50 50 50 50 50 50 50 50
incluindo
espagos)
Resumo (n°
max. de 250 250 250
palavras)
N° méax. de
palavias gy, 1500 6500 1500 1500 5500 500 250 800
(incluindo
referéncias)
0 s
WPHEER g 15 80 10 10 20 5 10
referéncias
N° méx. de
tabelas + 8 2 8 2 2 2 1 1 1
figs + video

AO=Artigo Original; AR=Artigo de Revisdo; AA= Artigo de Atualizacdo; CP=Comunicacao Preliminar;

RC=Relato de Caso; PV=Ponto de Vista; IC=Imagem Cardiovascular
Resumo! - resumo organizado de forma estruturada, em cabecalhos: Fundamentos — Objetivos —
Métodos - Resultados - Conclustes

Resumo 2 - organizado de forma cursiva
15.11. OrientagBes Estatisticas

15.11.1. O uso adequado dos métodos estatisticos bem como sua correta descricdo é de suma
importancia para a publicacdo nos Arquivos Brasileiros de Cardiologia. Desta forma, a seguir, séo
apresentadas orientacGes gerais aos autores sobre as informacdes que devem ser fornecidas no
artigo referente a analise estatistica (para maiores detalhes, sugerimos a leitura das orientacfes
estatisticas do European Heart Journal).

1) Sobre a amostra: < Detalhamento tanto da populacdo de interesse quanto dos procedimentos
utilizados para definicdo da amostra do estudo.

2) Dentro do toépico Métodos, criacdo de um subtdpico direcionado exclusivamente a descricao da
analise estatistica efetuada no estudo, contendo: « Forma de apresentacdo das variaveis continuas
elou categoéricas: para variaveis continuas com distribuicdo normal, apresentacéo da média e desvio-
padrdo e, para as com distribuicdo ndo normal, apresentar através de mediana e intervalos
interquartis. Ja para as variaveis categoéricas, as mesmas devem ser apresentadas através de
numeros absolutos e percentagens, com os respectivos intervalos de confianga; ¢ Descricdo dos
métodos estatisticos utilizados. Na utilizacdo de métodos estatisticos mais complexos, deve ser
fornecida uma literatura de referéncia para os mesmos; * Como regra, os testes estatisticos devem
sempre ser bilaterais ao invés de unilaterais; ¢ Nivel de significAncia estatistica adotado; e -
Especificacdo do software empregado nas andlises estatisticas e sua respectiva versao.

3) Em relacéo a apresentacgédo dos resultados obtidos apos as andlises estatisticas:

» Os principais resultados devem sempre ser descritos com seus respectivos intervalos de confianga;
* N&o repetir no texto do artigo dados ja existentes em tabelas e figuras; * Ao invés de apresentar
tabelas muito extensas, utilizar graficos como alternativa de modo a facilitar a leitura e entendimento
do conteudo;  Nas tabelas, mesmo que o p-valor ndo seja significativo, apresentar o respectivo valor
em vez de "NS" (por exemplo, p = 0,29 em vez de NS).



16. Os artigos deverdo seguir a seguinte ordem: 16.1. Pagina de titulo
16.2. Texto 16.3. Agradecimentos 16.4. Legendas de figuras 16.5. Tabelas (com legendas para as
siglas) 16.6. Referéncias

16.7. Primeira Pagina:

16.7.1. Deve conter o titulo completo do trabalho de maneira concisa e descritiva, em portugués e
inglés, assim como um titulo resumido (com até 50 caracteres, incluindo espacos) para ser utilizado
no cabecalho das demais paginas do artigo;

16.7.2. Devem ser incluidos de trés a cinco descritores (palavras-chave), assim como a respectiva
traducdo para as keywords (descriptors). Os descritores devem ser consultados nos sites:
http://decs.bvs.br/, que contém termos em portugués, espanhol e inglés ou www.nlm.nih.gov/mesh,
para termos somente em inglés;

16.8. Segunda Pagina:

16.8.1. Resumo (até 250 palavras): o resumo deve ser estruturado em cinco sec¢des quando se tratar
Artigo Original, evitando abreviacdes e observando o nimero maximo de palavras. No caso de Artigo
de Revisdo e Comunicagdo Breve, o resumo ndo € estruturado, respeitando o limite méaximo de
palavras. N&o cite referéncias no resumo:

* Fundamento (racional para o estudo); ¢ Objetivos; « Métodos (breve descricdo da metodologia
empregada); ¢ Resultados (apenas os principais e mais significativos); * Conclusdes (frase(s)
sucinta(s) com a interpretacdo dos dados). Obs.: Os Relatos de Caso ndo devem apresentar resumo.

16.9. Texto para Artigo Original: deve ser dividido em introducdo, métodos, resultados, discussao e
conclusoes.

16.9.1. Introducéo:
16.9.1.1. N&o ultrapasse 350 palavras.

16.9.1.2. Faca uma descricdo dos fundamentos e do racional do estudo, justificando com base na
literatura.

16.9.2. Métodos: descreva detalhadamente como foram selecionados o0s sujeitos da pesquisa
observacional ou experimental (pacientes ou animais de experimentacéo, incluindo o grupo controle,
guando houver), incluindo idade e sexo.

16.9.2.1. A definicdo de racas deve ser utilizada quando for possivel e deve ser feita com clareza e
guando for relevante para o tema explorado.

16.9.2.2. Identifique os equipamentos e reagentes utilizados (incluindo nome do fabricante, modelo e
pais de fabricacdo, quando apropriado) e dé detalhes dos procedimentos e técnicas utilizadas de
modo a permitir que outros investigadores possam reproduzir os seus dados.

16.9.2.3. Justifigue os métodos empregados e avalie possiveis limitacdes.
16.9.2.4. Descreva todas as drogas e farmacos utilizados, doses e vias de administracéo.

16.9.2.5. Descreva o0 protocolo utilizado (intervencdes, desfechos, métodos de alocacéo,
mascaramento e analise estatistica).

16.9.2.6. Em caso de estudos em seres humanos, indique se o trabalho foi aprovado por um Comité
de Etica em Pesquisa e se 0s pacientes assinaram termo de consentimento livre e esclarecido.

16.9.3. Resultados: exibidos com clareza, subdivididos em itens, quando possivel, e apoiados em
ndimero moderado de gréficos, tabelas, quadros e figuras. Evitar a redundancia ao apresentar o0s
dados, como no corpo do texto e em tabelas.

16.9.4. Discusséo: relaciona-se diretamente ao tema proposto quando analisado a luz da literatura,
salientando aspectos novos e importantes do estudo, suas implicacdes e limitages. O ultimo periodo
deve expressar conclusdes ou, se pertinentes, recomendacdes e implicacdes clinicas.

16.9.5. Conclusodes



16.9.5.1. Ao final da sessao “Conclusdes”, indique as fontes de financiamento do estudo.

17. Agradecimentos: devem vir apés o texto. Nesta se¢do, € possivel agradecer a todas as fontes de
apoio ao projeto de pesquisa, assim como contribui¢cdes individuais.

17.1. Cada pessoa citada na se¢céo de agradecimentos deve enviar uma carta autorizando a inclusédo
do seu nome, uma vez que pode implicar em endosso dos dados e conclusées.

17.2. Na@o é necessario consentimento por escrito de membros da equipe de trabalho, ou
colaboradores externos, desde que o papel de cada um esteja descrito nos agradecimentos. 18.
Referéncias: os Arquivos seguem as Normas de Vancouver.

18.1. As referéncias devem ser citadas numericamente, por ordem de aparecimento no texto e
apresentadas em sobrescrito.

18.2. Se forem citadas mais de duas referéncias em sequéncia, apenas a primeira e a Ultima devem
ser digitadas, separadas por um traco (Exemplo: 5-8).

18.3. Em caso de citacdo alternada, todas as referéncias devem ser digitadas, separadas por virgula
(Exemplo: 12, 19, 23). As abreviacfes devem ser definidas na primeira aparicdo no texto.

18.4. As referéncias devem ser alinhadadas a esquerda.

18.5. ComunicacBes pessoais e dados ndo publicados ndo devem ser incluidos na lista de
referéncias, mas apenas mencionados no texto e em nota de rodapé na pagina em que é
mencionado.

18.6. Citar todos os autores da obra se houver seis autores ou menos, ou apenas 0s seis primeiros
seguidos de et al, se houver mais de seis autores.

18.7. As abreviacdes da revista devem estar em conformidade com o Index Medicus/Medline — na
publicacéo List of Journals Indexed in Index Medicus ou por meio do site http://locatorplus.gov/.

18.8. SO serdo aceitas citacGes de revistas indexadas. Os livros citados deverdo possuir registro
ISBN (International Standard Book Number).

18.9. Resumos apresentados em congressos (abstracts) s6 seréo aceitos até dois anos apés a
apresentagao e devem conter na referéncia o termo “resumo de congresso” ou “abstract”.

19. Politica de valorizacéo: os editores estimulam a citagdo de artigos publicados nos Arquivos.

20. Tabelas: numeradas por ordem de aparecimento e adotadas quando necessario a compreensao
do trabalho. As tabelas ndo deverdo conter dados previamente informados no texto. Indique os
marcadores de rodapé na seguinte ordem: *, 1, 1, §, /9], # **, 11, etc. O Manual de Formatacéo de
Tabelas, Figuras e Graficos para Envio de Artigos a Revista ABC estd no endereco:
http://publicacoes.cardiol.br/pub_abc/autor/pdf/manual_de_formatacao_abc.pdf

21. Figuras: as figuras submetidas devem apresentar boa resolucdo para serem avaliadas pelos
revisores. As legendas das figuras devem ser formatadas em espaco duplo e estar numeradas e
ordenadas antes das Referéncias. As abreviacdes usadas nas ilustracdes devem ser explicitadas nas
legendas. O Manual de Formatacao de Tabelas, Figuras e Gréaficos para Envio de Artigos a Revista
ABC esta no endereco:
http://publicacoes.cardiol.br/pub_abc/autor/pdf/manual_de_formatacao_abc.pdf

22. Imagens e videos: os artigos aprovados que contenham exames (exemplo: ecocardiograma e
filmes de cinecoronariografia) devem ser enviados através do sistema de submisséo de artigos como
imagens em movimento no formato MP4 com codec h:264, com peso de até 20 megas, para serem
disponibilizados no site http://www.arquivosonline.com.br e nas revistas eletrdnicas para versao
tablet.

23. Os autores ndo sao submetidos a taxa de submisséo de artigos e de avaliagéo.






