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1 RESUMO

DOENCA HEPATICA GORDUROSA NAO ALCOOLICA EM PACIENTES COM
DOENCA ARTERIAL CORONARIANA

A Doenca Hepatica Gordurosa Nao Alcodlica (DHGNA) representa a causa mais
comum de doenca do figado na atualidade. Esta associada com sindrome
metabdlica e, mais recentemente, as doencas cardiovasculares. Objetivo: avaliar a
associacdo entre DHGNA e doenca arterial coronariana (DAC) e os fatores
preditivos desta associacdo em individuos submetidos a cineangiocoronariografia
(CAG). Metodologia: Foi realizado estudo transversal, que avaliou individuos
submetidos a CAG com suspeita de DAC. Os pacientes realizaram avaliacdo
clinico—laboratorial e ultrassonografia abdominal (USAB). Critérios para DAC:
presenca de lesdo obstrutiva em artérias coronarias epicardicas ou seus principais
ramos. Critérios para DHGNA: presenca de esteatose na USAB; ingestao alcodlica
<20 g/dia; auséncia de outras doencas hepaticas. As varidveis continuas foram
avaliadas pelos testes t de Student ou teste de Mann-Whitney e as categadricas pelo
teste do qui-quadrado com nivel de significancia (p) < 0,05. Andlise de regressao
mediu a for¢ca da relacdo entre os fatores de risco e a presengca concomitante de
DAC e DHGNA. Resultados: Foram estudados 244 pacientes com média de idade
de 61,5+9,3 anos. A DAC foi observada em 63,5%, e a DHGNA, em 42,2% dos
pacientes. Aqueles com DAC eram, predominantemente, do género masculino
(p<0,01); diabéticos (p<0,05) e tabagistas (p=0,045), e 43,9% deles tinham DHGNA.
A DHGNA esteve associada a DM, resisténcia insulinica, sindrome metabdlica,
obesidade central, indice de massa corpérea, triglicérides e alanina
aminotransferase (p<0,05). A ocorréncia concomitante de DAC e DHGNA foi
positivamente correlacionada a sobrepeso/obesidade e HOMA-IR 23,0.
Conclusdes: A amostra teve elevada frequéncia de ambas, DAC e DHGNA,;
DHGNA foi mais elevada em pacientes com DAC, porém ndo houve associacao
estatisticamente significante entre as duas doencgas; pacientes com associa¢cdo DAC
e DHGNA apresentavam sobrepeso/obesidade, e resisténcia insulinica. Os
resultados sugerem a relevancia clinica de investigar a DHGNA em pacientes com

DAC, no sentido de diminuir a morbimortalidade desses pacientes.

Palavras-chave: DHGNA; Doenca coronariana; DAC; Esteatose hepatica.



ABSTRACT

NONALCOHOLIC FATTY LIVER DISEASE IN PATIENTS WITH CORONARY
ARTERY DISEASE

Nonalcoholic Fatty Liver Disease (NAFLD) is the most common cause for liver
disease at present. The disease is associated with metabolic syndrome and, more
recently, cardiovascular diseases. Objective: To evaluate the association between
NAFLD and coronary artery disease (CAD) and the predictive factors of this
association in subjects undergoing coronary angiography (CAG). Methodology: a
cross-sectional study was carried out to evaluate the individuals submitted to CAG for
suspected CAD. The patients were submitted to clinical and laboratory evaluation
and abdominal ultrasound (AUS). Criterion for CAD: presence of obstructive lesion in
the epicardial coronary arteries or their major branches. Criteria for NAFLD: presence
of steatosis in the AUS; individuals that drink alcohol <20g/day; absence of other liver
diseases. The continuous variables were evaluated either by the t test or Mann-
Whitney test; the categories variables were evaluated by Pearson's chi-square test
with level of significance (p) < 0.05. Multivariate regression analysis was used to
measure the strength of the relationship between risk factors and the concomitant
presence of CAD and NAFLD Results: 244 patients were investigated with average
age of 61.5+9.3. CAD was observed in 63.5% and NAFLD in 42.2% of individuals.
Patients with CAD were predominantly men (p<0.01), had diabetic and were smokers
(p=0.045); 43.9% of them had NAFLD. The presence of NAFLD was related to DMy,
insulin resistance, metabolic syndrome, central obesity, body mass index, neck
circumference, triglycerides, and alanine aminotransferase (p<0.05). The possibility
of simultaneous occurrence of NAFLD and CAD was positively correlated with
overweight / obesity and HOMA-IR = 3.0. Conclusion: The sample had high
frequency both of CAD and NAFLD; the presence of NAFLD was also high among
patients with CAD, however there was no significant statistical association between
the two diseases; patients with CAD and NAFLD were overweight/obesity and had
insulin resistance. Results suggest that NAFLD should be investigated in patients

with CAD in order to decrease morbidity and mortality among these patients.

Keywords: NAFLD; Coronary disease; CAD; Hepatic steatosis.
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2 INTRODUCAO

Doenca hepatica gordurosa ndo alcodlica (DHGNA) é uma condicédo clinica
com caracteristicas histolégicas semelhantes aquelas encontradas nas hepatopatias
induzidas pelo alcool, porém acometendo pacientes ndo consumidores de bebida
alcodlica ou que ingerem quantidade igual ou inferior a 140 g de etanol por semana.

Caracteriza-se pelo acumulo focal ou difuso de gordura no parénquima hepatico.

A DHGNA compreende um espectro de condicbes que varia de pura
esteatose (figado gorduroso) a esteatohepatite ndo alcodlica (EHNA), que pode

evoluir para cirrose e carcinoma hepatocelular.

A doenca tem alcancado proporcdes epidémicas, representando a causa mais
comum de doenca hepéatica crénica na atualidade. Sua prevaléncia esta estimada
em cerca de 20 a 30% na populacéo geral’. No entanto, estes valores podem chegar
a aproximadamente 70 a 80% nos obesos e diabéticos tipo 2", os quais tem um
maior risco de desenvolver fibrose e cirrose. EHNA & mais rara, acometendo 2 a 3%
da populacdo geral, porém estes valores se elevam para 25 a 55 % nos pacientes

obesos submetidos & cirurgia bariatrica” .

Uma série de fatores tem sido associada a presenca, a progressdo e a
gravidade da DHGNA. Os mais importantes sao: resisténcia a insulina,
hiperglicemia/diabetes tipo 2 (DM,), obesidade, idade, hipertenséo arterial sistémica
(HAS) e dislipidemia. A influéncia da etnia também tem sido discutida. Estudos
demonstram que a DHGNA é mais frequente em hispanicos do que em brancos e 0s

afro-americanos séo considerados o grupo étnico com a menor prevaléncia.

A associacdo entre EHNA e resisténcia a insulina indica ser esta uma forma de
doenca hepética metabdlica, na qual a resisténcia a insulina e a esteatose hepatica
sdo complicadas por alteracbes necroinflamatérias crénicas, com potencial

progressao para fibrose.

Evidéncias atuais apontam uma forte relacdo entre a gravidade das alteracdes

histolégicas da DHGNA e aterosclerose, a qual permanece associada com o

Neuschwander-Tetri & Caldwell. Nonalcoholic Steatohepatitis: summary of an AASLD Single Topic Conference. Hepatology
2003; 37: 1202-19.

" Williams KH, Shackel NA, Gorrell MD, McLennan SV, Twigg SM. Diabetes and Nonalcoholic Fatty Disease: A Pathogenic
Duo. Endocrine Reviews 2013; 34: 84-129.

™ Clark JM. The Epidemiology of nonalcoholic Fatty Liver Disease in Adults. Clin Gastroenterol 2006; 40, sup 1: S5-10
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aumento do risco cardiovascular mesmo apds ajustamento para os fatores de risco
que compdem a sindrome metabdlica. E alguns estudos demostram a relevancia da
associacdo entre DHGNA e doenca arterial coronariana (DAC). DHGNA seria um
fator de risco independente para a presenca de DAC e esta, por sua vez, seria uma

das principais causas de morbidade e mortalidade nesses pacientes.

7z

No entanto, a maioria dos individuos portadores de DHGNA/EHNA é
assintomatica e ndo apresenta sinais clinicos de doenca hepética a época do
diagnostico, embora alguns relatem fadiga, sensacdo de plenitude ou desconforto
abdominal. A hepatomegalia pode ser o Unico achado na maioria dos pacientes e a
discreta elevacdo das enzimas hepéticas pode ser a Unica anormalidade laboratorial
encontrada, o que dificulta o diagndstico precoce. E embora DHGNA/EHNA esteja
associada a fatores de risco comuns as doencas cardiovasculares (DCV) e possa
representar per si um fator de risco independente para essas doencas, uma vez que
tem evolugéo geralmente silenciosa, seu diagndstico e tratamento séo tardios, o que

pode influenciar no surgimento e progresséao de DCV.

Por isso, mas também pela escassez de estudos relacionados a associacao
de DHGNA e DCV no Brasil e em especial em nossa regido, este trabalho tem como
objetivos avaliar a associacdo entre DHGNA e DAC, os fatores de risco relacionados
com a presencga de DAC e DHGNA isoladamente, bem como os fatores preditivos da

associacdo de DHGNA e DAC em pacientes submetidos a angiografia coronariana.
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3 OBJETIVOS

3.1Principal

e Avaliar a associacdo entre Doenca Hepatica Gordurosa Nao Alcodlica (DHGNA)
e Doenca Arterial Coronariana (DAC) em pacientes submetidos a

Cineangiocoronariografia (CAG).

3.2 Secundarios

e Descrever as caracteristicas clinicas dos pacientes estudados;
e Avaliar os fatores de risco associados a DAC e DHGNA isoladamente;

e Determinar os fatores preditivos para a associacdo DAC e DHGNA.
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4 METODOLOGIA

4.1 Delineamento do estudo

Trata-se de um estudo de corte transversal no qual foram avaliados individuos
de ambos os géneros, submetidos a CAG eletiva, com suspeita clinica de DAC,
entre abril de 2009 a setembro de 2010.

4.2 Populacao

4.2.1 Populacao de referéncia

Pacientes atendidos nos servicos de Hemodinamica do Hospital Universitario
Alcides Carneiro e do Centro Hospitalar Jodo XXIII, os quais séo referenciados pelo
Sistema Unico de Saude (SUS) para atendimento em Cardiologia intervencionista na
Cidade de Campina Grande-PB.

4.2.2 Populagéo do estudo

A amostra estudada foi constituida de 244 individuos com suspeita clinica de
DAC por angina estavel, dor precordial ou avaliacdo progndstica apoés infarto agudo
do miocardio (IAM), com solicitacdo de CAG, feita por seus respectivos médicos

assistentes, na qual constava a hipétese diagndstica de DAC.

4.3Selecdo amostral

4.3.1 Critério de Incluséo
» Hipdtese diagnostica de DAC em pacientes submetidos a CAG.

4.3.2 Critérios de exclusao

+ Ingestéo alcodlica > 20g/dia para os homens e mulheres;

+ Uso de drogas que induzem doenca hepatica gordurosa tais como
amiodarona, glicocorticoides, estrogénios, carbamazepina, tamoxifeno ou
outros agentes nos ultimos trés meses;

» Sorologia positiva para hepatite B e C;

« Diagnostico de hepatite auto-imune, hemocromatose ou outras doencas
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hepéticas;

» Pacientes com CAG realizada por outras razdes que ndo DAC.

4.4 Tamanho da amostra
A amostra, estimada (IC=99,99%) pelo Epi-lnfo®, levando em consideracéo

uma prevaléncia antecipada de 20% de DHGNA, foi calculada como sendo de 245
pacientes. Foram entrevistados 323 pacientes e ap0s aplicar os critérios de excluséao

foram alocados 244 pacientes no estudo.

4.5 Fluxograma de captacao e segmento dos pacientes

FLUXOGRAMA

PACIENTES ABORDADOS = 328

CONCORDARAM COM A NAO CONCORDARAM EM
PARTICIPACAO = 323 PARTICIPAR =5

Questionario
NN Exame fisico

- Laboratorial
EXCLUIDOS =42 - USG
\l/ | - Retorno: 30 dias

NAO REALIZARAM
TODOS OS EXAMES:
37 PACIENTES

\l/ - Avaliacao Clinica:

MOTIVOS:

- BEBIDA ALCOOLICA =19

- DROGAS:
Amiodarona = 11
Corticoides =4
Reposic¢do hormonal = 3
AINH =5

AMOSTRA
FINAL:
244 PACIENTES
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4.6Variaveis estudadas

4.6.1 Avaliacéao clinica

Na avaliacdo clinica, realizada através de aplicacdo de questionario e exame
fisico, foram estudadas ou descritas as seguintes varidveis: género, idade, indicacdo
da CAG, antecedentes pessoais de diabetes tipo 2 (DMy), de hipertenséo arterial
sistémica (HAS), de dislipidemia e de infarto agudo do miocardio (IAM), pratica de
atividade fisica, consumo diario de bebida alcodlica, tabagismo, exposicdo a
petroquimicos, uso de medica¢des (incluindo anti-diabéticos, hipolipemiantes, anti-
hipertensivos, e medicacbes hepatotdxicas) e drogas ilicitas, bem como
antecedentes de doencas hepaticas.
e Medidas de peso e altura

O peso foi determinado em quilogramas (kg) e a altura em metros (m),
utilizando-se balanca antropométrica, aferida previamente a realizacdo de cada
medida (Marfell-Jones et al., 2006).

e Indice de Massa Corpérea (IMC)

O IMC foi calculado pela férmula: IMC = peso (kg) / altura® (m) (Gray, 1989),
adotando-se a classificacdo de obesidade da Organizacdo Mundial de Saude (WHO,
1995).

e Circunferéncia abdominal

A circunferéncia abdominal foi medida com fita métrica metalica, com escala
em centimetros (cm), na linha média entre a borda inferior do gradil costal e a borda
superior da crista iliaca. Foi considerada obesidade central valor > 102 cm para
homens e > 88 cm para mulheres (NCEP-ATP IlI, 2002).

e Tabagismo
O tabagismo foi considerado como consumo de pelo menos um cigarro diario
por um periodo nao inferior a seis meses e ex-tabagismo o abandono do cigarro ha

pelo menos seis meses (WHO, 1984)

e Alcoolismo
O alcoolismo foi definido como ingestdo alcodlica > 20g/dia para os homens e
mulheres (Ahlstrom et al., 2001).
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e Hipertenséao Arterial

A medida da presséo arterial foi obtida com esfigmomandmetro anerdide tipo
padrao, previamente calibrado, na posicédo sentada, seguindo as recomendac¢des do
VII JOINT. Hipertensao arterial foi definida como presséo arterial sistolica (PAS) =
140 milimetros de mercurio (mmHg) e/ou pressao arterial diastélica = 90 mmHg ou

uso de medicacao anti-hipertensiva (Chobanian et al., 2003).

e Diabetes Mellitus

O critério de diabetes foi glicemia de jejum > 125 miligramas por decilitro
(mg/dL) ou uso de medicacdo anti-diabética, enquanto intolerancia a glicose foi
definida como glicemia em jejum = 110 mg/dL sem uso de medicacado (Alberti et
al.,1998).

¢ Resisténcia aInsulina

A resisténcia insulinica foi estimada indiretamente pelo indice de resisténcia a
insulina, obtido através do modelo de avaliagdo da homeostase (Homeostasis Model
Assessment-HOMA) descrito por Matthews at al. (1985): HOMA-IR = [insulina sérica
de jejum (mU/mL) x glicemia de jejum (mmol/L)]. Os valores de glicemia em mg/dL
foram convertidos em mmol/L multiplicando-se os valores encontrados pelo fator
0,056. Os valores de HOMA aumentam com o aumento da resisténcia a insulina. Os
pacientes foram caracterizados como resistentes a insulina quando o valor de HOMA

foi igual ou superior a 3,0 (Guidorizzi et al., 2005).

e Sindrome Metabdlica (SM)

Como critério de sindrome metabdlica (SM) foi considerada a presenca de
trés dos seguintes parametros de acordo com o National Cholesterol Education
Program Adult Treatament Panel Il (NCEP/ATPIII) (NCEP/ATPIII, 2002):

Circunferéncia abdominal > 102 cm em homens e > 88 cm em mulheres;
Triglicerideos em jejum > 150mg/dL;
HDL < 40mg/dL em homens e < 50mg/dl em mulheres;

Presséo arterial sistélica =2 130 mmHg ou presséao arterial diastolica =2 85 mmHg ou

uso de medicacao anti-hipertensiva;

Glicemia em jejum = 110 mg/dL ou diabetes tipo 2 previamente diagnosticado.
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4.6.2 Avaliacgao laboratorial

Para realizacdo de exames laboratoriais foi coletado sangue venoso pela
manha, antes da realizacdo da CAG, apods jejum noturno de 12 horas. As provas de
funcdo hepatica e outros e exames bioquimicos foram realizados por procedimentos
laboratoriais padrdo e incluiram dosagens séricas de alanina aminotransferase
(ALT), aspartato aminotransferase (AST), fosfatase alcalina (FA), gama
glutamiltransferase (GGT), proteinas, ferritina e indice de saturacao de transferrina.
O colesterol total, HDL-colesterol e triglicérides foram dosados por método
enzimatico. O LDL-colesterol foi calculado pela formula de Friedwald [LDL-c = CT-
(HDL-c + TG/5)], para niveis de triglicérides < 400 mg/dL. A glicemia foi determinada
por método enzimatico da glicose-oxidase e os resultados foram expressos em
mg/dL. A insulina foi dosada por ensaio imunométrico quimioluminescente. Também
foram realizados sorologia para hepatites B e C (ELISA), fator anti-ntcleo (FAN),

anticorpos anti-musculo liso e anti-mitocondria (Imunofluorescéncia indireta).

4.6.3 Angiografia Coronariana

Todos os pacientes incluidos no estudo tinham angiografia coronéaria seletiva
esquerda e direita realizada pela técnica de Judkins, utilizando um dispositivo PélluX
100KW (XPRO Sistemas Ltda., Belo Horizonte, Minas Gerais, Brazil).. As CAG
foram avaliadas e registradas por pelo menos dois cardiologistas experientes, que

nao tinham informacgdes sobre o estudo.

e Critério para DAC
A DAC foi diagnosticada pela deteccdo angiografica de estenose em artérias

coronarias epicardicas ou seus principais ramos.

4.6.4 Ultrassonografia (USG) Abdominal

A USG abdominal foi realizada em seguida a CAG, utilizando o aparelho de
ultrassom Nemio 17 (Toshiba Medical Systems Corporation, Otawara, Tochigi,
Japao), com um transdutor convexo de 3,5 MHz de frequéncia, por um mesmo e
experiente ultrassonografista que desconhecia a historia clinica e o resultado da
CAG.
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e Critério para DHGNA
Como critério diagnostico para DHGNA foram utilizados os seguintes
parametros:
« Historia de ingestdo de etanol < 20 gramas/dia (Ahlstrom et al., 2001; Angulo,
2002.)
» Excluséo de outras doencas hepaticas;
» Presenca de esteatose hepatica na ultrassonografia abdominal (USG).
e Critério para esteatose a ultrassonografia
A esteatose hepatica foi diagnosticada pelas caracteristicas ecograficas
padrdo, de acordo com os critérios convencionais: aumento da ecogenicidade do
parénquima hepético que podia vir associada a atenuagdo do feixe sonoro em
planos posteriores ou ainda a perda da definicAo das estruturas vasculares
hepéticas e do diafragma. A medida que se somam as alteracdes, aumenta a
gravidade da doenca (Pacifico at al., 2007; Mehta et al., 2008).

4.7 Aspectos Eticos

Este estudo foi aprovado pelo Comité de Etica em Pesquisa com Seres
Humanos (CEP-HUAC) da Universidade Federal de Campina Grande (UFCG),
Brasil. Os participantes assinaram termo de consentimento, livre e esclarecido
(Anexo ), de acordo com a resolugdo CONEP n° 196 de 10 de outubro de 1996.

4.8 Andlise estatistica

Os dados foram processados e analisados através do SPSS (SPSS Inc.,
Chicago, IL, EUA, versdo 17.0.1, 2008). Inicialmente a estatistica descritiva foram
aplicados ao teste de Kolmogorov-Smirnov e os critérios de Bartlett. As variaveis
categoricas foram descritas em frequiéncias e porcentagens e as variaveis continuas
foram sumarizadas como médias e desvios-padrao (SD). Os dados continuos foram
analisados usando teste t de Student ou teste U de Mann-Whitney, quando
apropriado. Para comparacdo de dados de frequéncia foi utilizado o teste do qui-
quadrado ()(2). Foi realizada a andlise de regressdo multivariada para medir a forca
da relacéo entre os fatores de risco e a presenca concomitante de DAC e DHGNA.

Variaveis com valor de p < 0,15 na analise univariada foram selecionadas como


FAST
Nota


25

variaveis independentes no modelo multivariado. Um processo de selecdo “passo a
passo” foi aplicado para obter o modelo reduzido. A presenga concomitante de DAC
e DHGNA foi selecionada como variavel dependente. Todos os métodos estatisticos
foram bicaudais, os valores de p foram calculados e o nivel de significancia foi

definido como menor que 0,05.



5. RESULTADOS

5.1 Artigo de Revisao

Situagéo: Publicado

Association between nonalcoholic fatty liver disease and coronary artery
disease. Rev Assoc Med Bras. 2013; 59: 290-7.

Acesso: http://www.ncbi.nlm.nih.gov/pubmed/23684211
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Objective: Although some investigations have shown 2 relationship between nonalccholic
“fatty liver disease (NAFLD) and cardiovascular diseases, there are few studies analyzing the
relationship between NAFLD and coronary artery disease {CAD). The aim of this article was
to review the relationship between NAFLD and CAD and the methods of diagnosis used to
assess such relationship.
Methods: A review was performed using search engines of indexed scientific material,
including MEDLINE (by PubMed), Web of Science, [BECS, and LILACS, to identify articles
published in Portuguese, English, and Spanish until August, 2012. The studies were eligible
if they included the following data: place and year of publication, prevalence and methods
used to diagnose NAFLD (ultrasound, computed tornography, nuclear magnetic resonance,
or biopsy) and CAD (coronary angiography, or computed tomography), and the exclusion of
patients due to alcohol consumption greater than 20 g/day.
Results: Ten articles were selected, most of which were cross-sectional studies. The studies
mostly observed the assaciation between NAFLD and the presence and severity of CAD.
Conclusion: The analysis of the review showed that evaluating the existence of NAFLD in
patients with CAD from its subclinical form up to the symptomatic clinical form is important
due to the higher risk of acute myocardial infarction and consequent increase of mortality.
@ 2013 Elsevier Editora Ltda. All rights reserved.
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Falavras-chave:

Doenga hepdtica gordurosa
Daosncas cardicvasculares
Doenga hepdtica gordurosa ndo
aleodlica

Doenga arterial coronariana

Associagao entre doenga hepdtica gordurosa nio-alcodlica e doenga
arterial coronariana

RES U MO

Objetivo: Embora algumas investigagdes demoenstrem uma associacdo entre a doenga hep
atica gordurosa nio-aleadlica (DHGMA) edoencas cardiovasculares, existemn poucos estudo:
analisando a relagio entre DHGNA e doenga arterial corgnariana [DAC), O objetive desn
artiga fol realizar uma revisio sobre a associagdo entre DHGMA e CAD e os métodes diag
nosticos usados para avaliar esta associagio.

Métodos: Fol realizada uma revisdo da literatora utilizande métodos de busca de materia
cientifice indexado, incluindo MEDLINE (atrawés do Publded), Webof Science, IRECS e LILACS
para identificar artigos publicados em partugués, inglés e espanhol até agests de 2012, O
estudos eram elegiveis se incluiam os seguintes dades: local @ ano de publicagao, prevalénci:
e 03 métodos utilizados para o diaghdstico da DHONA {ultrassonasgraba, tomografia com
putaderizada, ressondncia nuclear magnética ou bidpsia) e DAC (anpiografia corendna o
tomegrafia computaderizada), e 2 exclusio de pacientes com consume de dloool maior de
que 20 g/dia.

Resultados: Dez artigos foram selacicnades, predominando oz estudes de corte transversal
Ma maioria dos estudes foi observada a associagdo entre DHGNA e a presenna e gravidade
da DAC.

Conclusie; A andlise da revisiio mostra que & importante avaliar 3 existéncia de DHGMA e
pacientes com DAC desde sua forma subclinica até a forma clinica sintomatica, devido ac

maior risco de infarto agudo do miccdrdio e consequente aumento da mortalidade.

£ 2013 Elsevier Editera Ltda. Todos os direitos reservados

Introduction .

Some investigations have shown a relatdonship between
nonalcoholic fatty liver disease (MAFLD) and cardiovascular
diseases [CVDs),* with the latter being one of the main
causes of morbidity and mertality in these patients. Although
fatty liver is related to factors (such as dyslipidemia, cen-
tral cbesity, disbetes, and metabslic syndrome [MS]) that may
cause CVDs including coronary artery disease (CaD), there are
few studies analyzing the relationship between NAFLD and
CAD, and they present controversial resulrs.

Different methods can be applisd to diagnose MNAFLD and
CAD. MAFLD can be diagnosed by ultrasound (US), computed
tomaography (CT), nuglear magnetic resonange (MMR), and liver
biopsy. A recent meta-analysis showed that US has a sen-
sitivity from 73.3% to 90.5% and a specificity from 69.6% o
85.2%. CT has a sensitivity from 46.1% to 72% and a speci-
ficity from B8.1% to 54.6%, but its cost is higher. MME has a
sensitivity from 82.0% to 97.4% and a specificity from 76.1%
to 953%, and as & noninvasive technigue, NME is good at
diagnosing, especially cases of steatosis « 25%.* However, due
to ite high cost, NMR i3 not available to most patients. Liver
hiopsy is considered the gold standard for dizgnosing steato-
=ig, bat it is an invasive method that may cause bleeding. US
is relatively precise for the diagnesis of MAFLD; and since it is
low-cost, risk-free, and widely available, it has been the most
used methaod,

Although angiography is the gold standard cxam for CAD
diagnosis, the coronary calcification score identified by mul-
tislice computed tomegraphy (MSCT) has been proposed as
a patential method to improve the sk discrimination with-
out invasive intervention, because it visualizes nat only the

coronary artery stencsis but also the characteristics of the
plague.® Thus, this method can be used to dizgnose subclinical
CAD,

The aim of this article was to review the relationship
between MAFLD and CAD and the methods of diagnosis used
to assess their relationship.

Methods

A review was performed using bibliographic databases MED-
LINE (by Publed), Web of Science, IBECS and LILACS, 1o
identify articles published in Portuguese, English, and Span-
igh untl August, 2012, The references of the articles were
alse surveyed and retrieved manually te find additdonal
published inwvestigations, During the search, the falloving
strategy were used in PubMed: [Fatty Liver [MeSH] OR "MNon-
aleohelic Fatty Liver Disease”]Supplementary Concept] OR
“Men-alcoholic Patty Liver Disease"[All Fields) OR "neonalco-
holic fatty liver disease"[All Fields] OR Steatohepatitis OR
steatosis OR NASH OR NAFLD OR (fatty liver AND {non-
aleoholic OR nen-alcoholic)AND “coronary disease”[MeSH
Terrns] OR {"coronary”[All Fields] AND "disease"|All Fields]) OR
“earonary disease”[All Fields] OR ("coronary"[All Fields] AND
“artery"[All Fields| AND “disease"[all Fields]) QR “coromary
artery disease”[All Fields]) OB “roronary artety disease”[MeSH
Terms]h. Similar terms were wsed in other databases. From
each investipation, the specified protocols were observed,
including the place and year of publication, CAD diapnosis
at the beginning of the investigation, inclusisn and exclusion
criteria, criteria for the diagnosis of NAFLD and CAD, maxi-
murn aleohol consumption, WAFLD and CAD prevalence, and
the risk factors involved in the association between NAFLD
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and CAD. The studies were eligible if they had included the
fallowing data: place and year of publication, prevalence and
methods used to dizgnose NAFLD (US, CT, NMR, or biopsy)
and CAD (angiography ot tomography), exclusion of patients
due to alcohol consumption kigher than 20 g/day, and other
caunses of fatty liver.

Results

Nineteen articles involving the relationchip of CAD and MAFLD
or sleatosis were identified, and nine were excluded: three®™®
for not fulfilling the NAFLD criteria, five for using other meth-
ads to diagnese CAD* ' and one for not citing the diagnostic
method for CADM -

However, a global interpretation of the investigations
selected (Table 1) was not allowed because they differ with
respect to the design of the study, the size and selected sam-
ples, inclusion and exclusion criteria of patient in each study
{Table %), methods used to diagnose NAFLD and CAD, and the
confounding factorsincluded in the analysis, Thus, toevaluate
the association of MAFLD and CAD, the studies were grouped
zecording to the method used for CAD diagnasis.

Analysis of the selected articles

Type of study

The articles selected had different methods. The major-
ity were characterized as prospective cross-sectional
studies?™1%% there was also one case-control study™ two
retrospective cross-sectional studies, ™ and a prospective
cohaort study. ™

Locale of the studies and sample size

Mine of the selected studies involved research with Asian
patients. The samples varied from 61°° 1o 4,023 patients.™
In the investipations using the prospective cross-sectionzl
model, 1571922 & paral of 2,585 patients were avaluated (Table 1),

Inclusion criteria used for the selection of samples

The studies used the following inclusion criteria: clinical
suspicion of CAD;'5%% clinjeal suspicion of CAD in hospi-
talized patients;™ M5 evaluation of rsk factors for CVD
and cancer® low-intermediate risk for CAD and the pres-
ence of NAFLD without any other hepatobiliary disease;?® the
first coronary anglography {CAG)® check-up for hepatobili-
ary disease and CAD in asymptomatc individusls?! adults
who received health evaluation® and age = 18 years®2? wheo
underwent CAG.H

Exclusion criteria

There were vared criteria [Table 2) and most investigations
listed only aleohe] consumption > 20 g/day and the presence
of other liver diseases as common exclusion critetia.

Studies with CAD diagnosis by MSCT

Five investipations assessed CAD by MSCTIEASIIM Bhyp
the CAD criteria varied among the investigations. Most of
these studies!®?%2* evaluated the coronary artery calcium
{CAC) scote, Two of these investigations®!® quantified the
total calcium score according te a SCoting System pro-
posed by Agatston et al® In two articles, ™! a CAC score
> 100 was considersd to indicate a moderate-high risk
of CAD. In another,® CAC presence [CAC » O) was con-
sidered as evidence of calcification, Two studies analyzed
the characteristics of coronary lesions in MSCT: Akabame
gt al.*® classified the lesionsof coronary arteries as calcified
plagues, non-calcified plaques, low-density plagues, and pos-
itive remodeling vessels,and they observed that all major
arteries had a diameter > 2.0mm using enhanced images.
The lipid pool was defined as having a plaque density of <
&0 Hounsfield units (HU), and positive remodeling as having a
remodeling index {RI) = 1.1, A calcified plague was considered
severe if = 180 HU, and as mild if < 180 HU. Assy et al*” used
the degree of stenasis of the coronary artery (> 50%) as the
CAD criterion. The plaques were classified as caleified or non-
calcified on a segmental basis according to plaque features,
ineluding wolurne, arenuation, and caleification pattern. A
exleifed lesion was defined as a minimum of two pixels (area,
.52 mrn?) with a minimurn attenuation of 130 HIL

Methods and diagnostic criteria of MAFLD: In two of these
studies, steatosis was diagnosed by CT'S%. In the study by
Alabame et al. *® hepatic and splenic attenuation values were
rneasured on non-cantrast CT seans using 16 circular region-
of-interest (ROl cursors in the liver and four in the spleen. The
calculation of the relationship between the liver and spleen
was made by the division between the average value of the
liver attenuvation (16 peints) and the average value of the
splenic attenuation (4 points). The cut-off value for the liver
to spleen ratio to diagnose NAFLD was defined as < 1.1, Asgy
et al? defined hepatic stealesis as the vesult of an atienua-
tian of = -10 HU {calculated as the liver attenuation minus the
spleen attenustion).

Two studies used US for diagnosis of steatosis. In the study
by Jung et al *® subjects were diagnosed with steatosis if
at least two of the following three findings were present:
increased liver echogenicity, deep atteruation, and vascular
blurring. In Kim et al.™ steatesis diagnesis was made based on
ultrasound feature characteristics consisting of "bright liver"
and evident contrast between hepatic and renal parenchyma,
vessel blurring, focal sparing, and narrowing of the lumen of
the hepalic veins.

One study®™ disgnosed steatosis using US (218 patients) or
CT (77 patients). In CT the following parameters were used:
a liver attenuation lower than the spleen attenuation, pro-
nounced contrast attenuation between the liver and spleen
with blurred intrahepatic vessels, or markedly reduced atten-
uation of the liver with evident contrast between the liver
and the intrahepatic vessels. In patients that had the U
exam, the following parameters were considered: a diffuse
increase in liver echogenicity with clear contrast between
the liver and kidney, liver echogenicity diffusely increazed
with undefined intrzhepatic vessels or digphragm, or bright
liver echogenicity with little penetration in the posterior

29
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Table 1 - Selected studies about the association of CAD and NAFLD.

futhor Locale year N Population CAD prevalence  NAFLD prevalence  CAD and NAFLD association

Arslan et al.*s Turkey 2007 S2 Suspicion 43 (46.7%) 65 (70.7%) NAFLD is predictor of CAD {OR:
of CAD 6.73; 95% CJ: 1.14-39.61; p=

0.035)

Akabame etall®  )apan 2008 298 Suspicion Remodeling 60 {20.1%) In NAFLD patdents: Remodeling

of CAD lesions: 56 lesions: 19/60 (31.7%), p=0.01;
(18.8%); lipid core lipid core plaques: 17/60
plaques: 50 (28.33%6), p=0.01; calcified
(16.8%); calcified plaque: 36/60 (60.0%), p=0.47;

! plague: 165 coronary lumen narrowing:

(55.4%); coronary 47/60 (73.3%), p=0.47
Tumen
narrowing: 165
(55-4%)

Alper et al.V Torkey 2008 80 MS (ATP 11T + 63 (78.8%) 43 (53.8%) NAFLD patients bad higher

suspected CAD vessel (2.5 £ 0.9 vs. 1.1+1.0)
and CAD severity scores
(90,0 40.0 vs 36.4+28.5), than
patients without NAFLD
(p<0.0001)

Agikel et al.*® Turkey 2009 355 Suspicion 250 (70.4%); Fatty liver: 215 Fatty liver grades 2-3 and CAD:

of CAD Gensini score: {60.5%); fatty liver 937115 (80.9%), p=0.003; fatty
<36, 178 (50.1%); grades 2-3: 115 liver grades 2-3 and Gensini
>36; 177 (49.9%)  (32.4%) score » 36: 57/115 (58.2%),

p=0.0a1
 Jungetal®? Korea 2010 1218  Subject CCS >100: 110 514 (42.2%) Steatosis and ALT > 30 U/L
submitted to (9.0%) predict CCS > 100 (OR: 2.12; 95%
evaluation of risk CI: 1,08-4,20; p<0.03), but not
, factors for CVD steatosis alone (OR: 1.24; 35%
: and cancer Cl: 0.68-2.26)

Assy eral® Israel 2010 61 Low or Cases: 11 (38%)  Cases: 29 NAFLD vs. controls:
intermediate risk  Controls: 4 (14%) non-obstructive lesions: 38%
of CAD + fatty vs. 14%; Obstructive lesions:
tiver or healthy 10% vs. 14%. Fatty liveris

predictor of coronary
atherosclerosis (OR: 2.0; 95% CI:
1-4; p < 0.04)

Chen et al®* Taiwan 2010 295 Asymptomatic  CACscore:0: 179 121 (41%) NAFLD was an independent
adults who (60.7%); >100: 38 factor that increased the risk of
received a (12.9%) CAC >100: 23/38 (60.5%); (OR:
check-up 2.462; 95% CI: 1.065-5.691; p =

0.035)

Sun and Lu?? China 2011 542 High suspicion  Significant 248 (45.7%) Prevalence of NAFLD was
of CAD in stenosis {= 70%): associated with significant
hospitatized 382 (70.5%); mild CAD: 222/382 (58.1%); (OR:
patients or moderate 7.585; 55% CL 4.617-12.461; p <

injury: 136 0.0001)
(25.1%)

Wong et al.® China 2011 612 Aged > 18 years 465 (76%) 356 (58.2%) Fatty fiver was associated with
who underwent CAD: 301/465 (64.7%), (OR: 2.31;
CAG 95% Ci: 1.46-3.64; p < 0.001); the

association was independent
of other metabolic factors

Kim eral™ Xorea 2012 4,023  Adults who CAC score > 0: 1,617 {40.2%) NAFLD was associated with
visited health 1,286 (324%) CAC = 0: 645/1,617 (40.1%); (OR:
screening 1.35; 95% CI: 1.15-1.5% p <
centers for a 0.001)
health evaluation
{including CAC)

ALT, alanine aminotransferase; ATF, Adult Treatment Panel; CAC, coronary artery calcium; CAD, coronary avtery disease; CAG, coronary angiog-
raphy; CCS, coronaty calcium score; Cl, confidence interval, CVD, cardiovascular disease; MS, metabolic syndrome; NAFLD, nenalcoholic fatty

liver disease; OR, odds ratio.
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Table 2 - Exclusion criteria used in the selected studies.

Arsian
at gl

Alabam  Alper
eral®  eral?

Exclusion eritetia

Agikel  Jang Agay
et al®

Chen Sun and  Wang Kim

eral™ etal®™®  aral® Lu® atal®®  aral#

CAD doqumented in CAG L]
Previous CAD

AMI L ]
Histary of VD

Coronary bypass grafting

Frigt percutanecus revascularization
Arute corcnary syndrome

Alcobel consumption{=20p day)

Use of drugs that induce steatosis
Hepatitis ¥ andfor C L
History of liver diseases known

Systemic diserses that cause stegtosls @
Pregrancy

Congestive heart failure L ]
Severe pulmanary disease

Cor pulmonale

Renal insufficlency

Active infection(chronic ar acute)

Surgery for weight reduction

Cancer

Fogitive serolagy for HIV and syphilis

Severe chesity[BMI=35)

D . L
Drugs that improve NAFLD »

History of recent acute disease

Histery of Cerebravascular ar [HD

Typical chest pain

Specific exclusion criteria for cardiac CT

Incamplers test

Contraindizations to coronary angicgram

Antinuclear antibody ritle 535180 2

History af heart attack

LI BB B *a e

s heae L
LB NN ]
LN N ]
L NN -
L L BN O

L]
[ N N
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nenalcaholic fatty liver dizease.

zgment and the intrahepatic vessels or invisibility of the
iaphragen.

Regarding the prevalences of CAD and NAFLD, in the inwves-
gation that evaluated the total caleium seore (CAC), 9% to
2.9% of the individuals had a moderate-high sk of CAD [CAC
100), while the NAFLD prevalence ranged from 20.1% to42.2%
Table 1).

Begarding the relationship between CAD and NAFLD, in
e invasligations that uged MSCT Lo diagnose CAD, Chan
t 3l observed 3 prevalence of MAFLD of £1% (121/295), while

moderate-high risk of CAD [CAC = 100) was observed in
2.9% (38/295), The prevalence of MAFLD increased as the CAC
ore increased {p = 0.003). The results indicated that MAFLD s
dated to 3 moderate-high risk of coronary arery disease (CAC
100}, but MAFLD is not guaranteed to be an independent risk
ictar ot an epiphenomenon of CAD, In Jung et al,'? hepatic
eatosis was found in42.2% (514/1,218), snd coronary calcium
save (DO5) = 100 with maderate-high risk of OVD was found in
# (1101,218) of subjects. An association was observed among
18 simultanecus presence of steatosis and elevated alanine
minotranaferase (odds ratio [OR] = 2.12; 95% CI* 1.08-4.20; p
0.05) and C55 =100, but not with steatasis alone (OR = 1.74;
3% CI: 0.68-2.26}, In the studv bv Kim et al..* the vresence of

MAFLD was 40.2% (1,617/4,023) and that of CAC » 0 was 32%
(1,286/4,023), In the univariate analysis, the presence of CAC
[acore = 0)was significantly assoctated with MAFLD. Increasing
CAC seares [, < 10, 10-100, = 100) wers associated with hagher
prevalence of NAFLD (OR, 1.84; 95% CI: 1.61-2.10; p < £.001).

Akabame et al'® observed the existence of a relationship
between NAFLD and the presence of remodeling lesions (OR
=2.41; 95% CI: 1.24-4.67, p = 0.0008) and lesions with a lpid
core (OR = 2.29; 95% CI 1.15-4.55; p = 0,0018), but they did
not chserve a correlation with caleified plagues or lurminal
stenesis. Assy et al’? found relatienship of NAFLD with a
higher prevalence of calcified and non-calcified plaques and
nonstenotic lesions (38% us. 12%). Although the presence of
obstructive lesions was more frequent in the controls then
in the patients with NAFLD {14% vs. 10%), the multvardate
analysis showed the association of NAFLD with more severe
caronary atherosclerosis.

Studies with CAD diagrosis by CAG
Five studies sssessed CAD through anglography. Once apain,

the CAD criteria were different. Three studies defined CAD as
the wresence of at least 50% stencsis in at least one maior
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coronary artery. 4 Two smudies?? assessed CAD severity
by the number of vessels affecred (vessel score), the degree
of coronary artery stenosis, and by use of the Gensini sewer-
ity score ¥ The vessel scores ranged from 0 1o 3, depending
o the vessels invelved. Significant stenosis was defined as

a reduction of T0% or greater in the luminal diameter in any .

view compared with the nearest normal segment, The Gensini
scare considers the number of vessels affected, the impor-
tance

of these vessels, the degree of stenosis, and its loegliza-
lion in the artery. The cut-off was sel as the aversge value
of Gensini score = 36, The patients were divided into two
groups, those with & Gensini scare = 36 points (ghsent ar
mild eoronary atherosclerosis) and those with a Gensini score
=36 points {medium to severe carnﬁar}— atherosclerosis). One
study™® considered CAD if the stenosis was = 50% in the
epicardial coranary arteries or theirmajor branches. In this
investigation, to assess the severity of the coronary atheroscle-
rosis, & modified Gensini scare and the number of vessels
affected [one, twa, ar three vessels) were used.

Regarding the methods and diagnostic critecia of NMAFLD,
four studies used US for NAFLD'™2%32 diagnosis, Arslan
et al'% defined the presence of hepatic steatosis as the dif-
fuse increase in the echogenicity of the liver compared with
the kidney according to the conventional criteria. In Acikel
et al.*® the right kidney echogenicity was used to determine
the echogenicity of the hepatic parenchyma, and the Jiver
wag considered nommal if it presented echogenicity equal to
that of the kidney (degree 0). Fatty infiltration of the liver was
described in three levels: mild (degree 1), when there was a
minirmum diffuse increase in the hepatic echogenicity, con-
tours of the diaphragm and intrahepatic vesselz with normal
appearance; average (degree 2], whan there was a moderate
diffuse increasein the hepatic echogenicity and a slight deteri-
cration in the image of the vessels of the liver and diaphragr;
and severe {degree 3), when there was an apparent increase in
the echogenicity, The posterior segment of the right lobe of the
Hver was difficult to visualize, and the structure of the intra.
hepalic vessels and contours of the diaphragm were smeared
or not viewed.

Alperetal.!? described the US criteria to diagnose steatosis,
including the hyperechoic appearance of the liver parenchyma
with fine, tightly packed echoes and posterior beam atten-
uation, Steatosis was classified as mild, moderste, or severe
when using the following parameters: nermal liver - a nor-
mal hepatic ecchotexture and normal bearn attenuation: mild
hepatic steatosis -presehce of @ minimum increase in the
echogenicity of the liver parenchyma, with a slight decrease
in the definition of the portal vein walls, and minimal or
no posteriar beam attenuation; severe steatosis - a grossly
increased hepatic parenchyma echotexture, allowing enly for
the visualization of the main portal vein walls and a strikingly
increased posterior benm atteruation; moderste steatosis -
the characteristics of these parameters (hepatic echaogenicity,
portal venauos definition, and beam attenuation) fall between
mild and severe. In the case of 3 confounding coexistence,
the grade was assigned according to the most predominantly
abnorma) finding. The study by Wang et al®® was based on
ultrmsonographic features of diffusely increased liver echo-
genicity greater than that of the kidney or spleen, vascular

blurting, and deep attenustion of the ultrasound signal. In the
study by Sun and Lu,” NAFLD was investigated by CT. They
used the same criteria as Chen et al !

CAD and NAFLD prevalence; CAD prevalence by CAG var-
fed from 46.7% 1o 95.6%. In these patients, NAFLD prevalence
varied from 32.4% to 70.7% (Table 1)

Regarding the relationship between CAD and NAFLD,
Arslan et al.™* lound a prevalance of NMAFLD of 70.7% [65/92),
while significant CAD was observed in 46.7% (43/92) of the
patients, The probability of detecting the presence of CAD was
6.73 times higher in patients with NAFLD than in patients
without it [p = (.035). The presence of NAFLD was inde-
pendently related to the presence and extent of CAD. Alper
et al.Vobserved NAFLD and CAD in 53.8% (43/80) and 78.8%
{63/80), respectively, of the patients with MS, Patients with
NAFLD had significantly higher scores for affected vessels
(2.5 £ 0.5 vs. 1.0 & 1.0) and for the severity of CAD as evaluated
by the Gensind score (20.2 + 40.0 vs. 36.4 + 78.5) than patients
without NAFLD (p < 0.001). The presence of NATLD, the depree
of MAFLD, and the patient's age were significantly correlated
with the severity score of CAD. Agikel et al.*® found a preva-
lence of NAFLD of 32.4% (115/355), while CAD was present
in 70.4% (250/355) of the patients. They concluded thar the
presence of steatosis in the US and its severity may repre-
sent an independent effect in both the presence and severity
af CAD. Sun and Lu®? showed that the prevalence of CAD was
95.6% (518/542) and significant CAD was 70.5% (382/522), while
that of NAFLD was £5.7% (248/542), Patients with MAFLD had
significantly higher vessel scores (152 06 vs. T4+ 08, p =
0.001) and more severe CAD scores. Wong et al.?? found fatty
liver prevalence of 58.2% (356/612) while significant CAD was
chserved in 76.0% (465/612) of subjects. Their stedy concluded
that fatty liver is associated with CAD independently of other
metzbolic factars. However, fatty liver cannot predict cardio-
vascular mortality and morbidity in patients with established
CAD.

Evaluation of other risk foctors

Two studies’®?! evaluated the relationship between CAD and
risk factors, three™™1720 made a similar evaluation concern-
ing NAFLD, and five evaluated the risk factors associated with
these twa conditions 13.13.22-29

The researchers observed relationships betwesn CAD
and increased age 1823352 male gender, B4 pravious
myocardial infarction (MI),1%%2 hypertension, #2134 Lady
mass index [BMI)*! waist circumference,? disbetes mellitus
[DM) 522 smeking, 1545 dyslipidemia® lower levels of
high-density lipoprotein (HDL) cholesterol %233 high Jevels
of lavw-density lipoprotein (LDL) cholesteral, ¥ triglycerides?
fasting plasma glucose (FPG),1%21% tetal chaolesterol (TC),2
aspartate aminotransferase (AST),B717%% alanine amino-
transferase  (ALT), ™3 pamma.plutamyltranspeptidese
(GGT).™* and the use of lipid-lowering drugs™ (p < 005,
respectively). However, other investigations did not relate
CAD te male gender,’ hypertension, %328 0% smoking
history?*-23 high levels of LDL chalesteral 52? Jawer levels
of HDL chalesterol ™ TC,'%37 riglycerides,» 18422 g 182
obesity, 842 waist circuraferance, > M3, 1822 or By 151822
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NAFLD was related to age in three studies,'?222% but
this relationship was not observed in four others.1617.20.23
NAFLD was also related to DM,?2?* male gender,?*?*
waist  circumference,”?0%24  smoking,?*  obesity,?
hypertension,?>?* MS,? higher levels of triglycerides, 17202224
ALT, 2024 AST2Y GGT,2* TC?* homeostasis model assess-
ment (HOMA),? lower HDL-cholesterol levels,17222% and
Gensini score.’’?? There was a relationship with BMI in five
studies®1722-2 but not in a different investigation.?® NAFLD
severity(grades 2-3) was associated with the male gender,
dyslipidemia, BMI, obesity, MS, triglycerides, and Gensini
score (p < 0.05).18

There were no relevant differences between patients
with and without NAFLD regarding male genderl®17.22
smoking!®17:2223 hypertension, 161722 DM, 1620 dyslipidemial®
family history of CADY# biochemical parameters of glu-
cose during fasting,'5%7 TC7?223 HDL-cholesterol,?® LDL-
cholesterol,17-2022 AST,?2 and ALT.V722

Discussion

Due to differences concerning the selection criteria of the sam-
ples, methods, and parameters for CAD and steatosis in most
of the investigations, it is difficult to compare the results. In
investigations that used MSCT to diagnose CAD, two stud-
ies analyzed the characteristics of coronary plaques and their
association with NAFLD and found different results. While
Assy et al,, in a small study, found an association of NAFLD
with coronary stenosis of at least 50%, the results of Akabame
et al. indicate that patients with NAFLD might have a risk
factor for vulnerable plaque rather than coronary stenosis.
This result, therefore, suggested that NAFLD was related to
the initial phase of CAD, but not with CAD severity. These
observations highlighted the importance of evaluating NAFLD
in individuals with subclinical CAD to establish strategies
to prevent the evolution of the disease. The study by Chen
et al.?! identified a correlation between NAFLD and CAC > 100.
However, in the selection of the 295 participants, 1,391 individ-
uals were excluded. In this study, individuals aged > 18 were
included, and the exams, which are expensive, were paid by
the patients. This may have caused the selection of individuals
with fewer risk factors and higher sociceconomic class. Jung
etal.’® considered CCS > 100 as moderate to severe risk of CAD,
and identified a correlation among steatosis and elevated ala-
nine aminotransferase and CAD. However, their sample only
excluded patients with alcohol intake > 20 g/day and positive
virus B and C. They did not exclude other secondary causes
of steatosis such as autoimmune diseases and use of hepa-
totoxic drugs, which may constitute an important bias. Kim
et al. considered CAC values > zero as positive, but most of the
patients have positive values between 0 and 100 and there-
fore, low or very low risk for CAD. It was a retrospective study
involving a large number of subjects conducted in two health
screening centers. Due to the study design, information about
patients may have been affected.

Regarding the studies involving angiography to evaluate
the relationship between NAFLD and CAD, such relationship
may be a consequence of the selection. The studies considered
CAD to be the presence of stenosis > 50%, representing the

existence of moderate to severe obstruction of the coronary
arteries, Nevertheless, these studies do not consider the initial
phases of the disease when obstructions < 50% are observed,
confirming the presence of mild CAD. Takinginto account that
coronary occlusion and myocardial ischemia may frequently
be due to mild or moderate stenosis, the identification of such
levels of obstruction in patients with NAFLD might be impor-
tant for the risk stratification and therapeutic orientation, in
addition to demonstrating such relationship more reliably. In
the study by Arslan et al., NAFLD was observed in 70.7% of the
patients, while coronary disease was present in only 46.7%,
since only patients submitted to the first angiography could
take part, and those individuals with previously diagnosed
CAD were excluded. Wong et al.?® also evaluated the effects
of the presence of NAFLD for outcomes, and found no associ-
ation of NAFLD and cardiovascular mortality in patients with
confirmed CAD. These researchers concluded that NAFLD cor-
relates with incident CAD, but cannot be used as a prognostic
marker in patients with established CAD. In the latter case,
the prognosis may be governed by other factors. Their study
included patients referred for CAG by causes other than CAD,

Some comments can be made concerning the investiga-
tions that used the Gensini score,”:!822 which was used to
establish the severity criterion because it evaluates lesions
from mild to 100% obstruction. The score is determined
according to the importance of the vessel affected, and has
a cut-off value of 36 (Gensini score < 36 points: absent or mild
coronary atherosclerosis; > 36 points: moderate to severe coro-
nary atherosclerosis). Acikel et al.,!® used the Gensini score
in a different form, and no justification for such a modifi-
cation was presented, although the results were similar to
other studies?”??. In the study by Sun and Lu,? the preva-
lence of CAD was 95.6%, with 70.5% (382/542) of the individuals
presenting significant stenosis, taking into account the hos-
pitalization of the patients. In their study, a Gensini score
> 36 was established, indicating moderate to severe coronary
atherosclerosis. However, even in the comparison between
patients with significant and non-significant CAD, the average
Gensini score (23.2 + 12.1 vs. 10.1 + 7.0, p < 0.001) was lower
than the cut-off point. When the relationship of NAFLD with
the CAD severity score was evaluated, the average value was
again lower than the cut-off point, although the average score
was higher in patients with NAFLD compared with patients
without NAFLD (24.5 + 12.6 vs. 14.9 + 10.4, p < 0.001).

Finally, all selected studies involved Asian patients, and
this should be noted because they have different epidemio-
logical characteristics, lifestyles, and eating habits compared
with Western individuals. The contribution of these charac-
teristics to the association between CAD and NAFLD should
not be neglected.

Conclusion

The studies reviewed in the present article point to the rele-
vance of evaluating CAD in patients with NAFLD, since it may
prevent higher risk of acute myocardial infarction and conse-
quent increase in mortality. However, there are limitations in
this review: the majority of the studies evaluated were cross-
sectional and have a low level of scientific evidence. Most of
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the studies were performed in Asian patients, and further tri-
als using other study designs are needed, especially involving
Western patients.
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ABSTRACT

Background: Nonalcoholic fatty liver disease (NAFLD) is the most common type of
chronic liver injury around the world, and it is associated to metabolic syndrome and
cardiovascular diseases. Aim: to evaluate the predictive factors of NAFLD in patients
with coronary artery disease (CAD). Methods: the study included patients who
underwent elective coronary angiography (CAG) from April 2009 to September 2010.
The patients came from Northeast to Brazil, which population is composed of a
variety of ethnic groups. All of them had clinical suspicion of CAD. Criteria to CAD
included presence of obstructive lesions in the epicardial coronary arteries, or in their
major branches. NAFLD criteria were presence of hepatic steatosis on ultrasound;
exclusion of other liver diseases; ethanol intake <20 g/ day. Statistics analysis
included Independent t-test, Mann-Whitney and Pearson's chi-squared test.
Multivariate regression analysis measured the relationship strength between risk
factors and the concomitant presence of CAD and NAFLD. Results: 244 patients
who underwent CAG were included: 63.5% had CAD and 42.2% presented NAFLD;
43.9% of the patients with CAD had NAFLD association. The regression analysis
showed that the possibility of concomitant occurrence of CAD and NAFLD was
positively correlated with HOMA-IR 23.0, overweight and obesity. Conclusion:
NAFLD was frequent among CAD patients; insulin resistance, overweight and obesity

were predictive factors of NAFLD in patients with CAD.

Keywords: fatty liver; coronary disease; cardiovascular diseases; coronary
angiography; steatosis.
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INTRODUCTION

Nonalcoholic fatty liver disease (NAFLD) is the most common type of chronic
liver injury. In general, it is an asymptomatic and under-diagnosed condition in
patients with cardiovascular disease (CVD). Some parameters such as the presence
of diabetes mellitus (DM), overweight, obesity, insulin resistance (IR), and liver
enzyme abnormalities may suggest the existence of NAFLD. Coronary artery disease
(CAD) and they have been associated with the severity, progression and mortality in
patients with NAFLD. Some studies have shown histological changes of NAFLD in
association with CVD (1, 2) and the relevance of the relationship between NAFLD
and CAD (3-5). NAFLD also likely represents an independent risk factor for CAD and
this is one of the most important causes of morbidity and mortality among these
patients (6, 7).

The influence of ethnicity has been discussed in patients with NAFLD (8). The
prevalence of NAFLD is more elevated in Hispanics than in whites, and African

Americans ranking as the ethnic group with the least prevalence of NAFLD (9).

The present study evaluated the predictive factors of NAFLD in patients with
CAD from a region of Northeast of Brazil.

PATIENTS AND METHODS

Study Design and Population Selection

From April 2009 to September 2010, patients who underwent elective coronary
angiography (CAG) were included on this study. All of them came from a region of
Northeast of Brazil. This population is composed of descends of Amerindians,

Africans and Europeans.

Coronary angiography was performed in individuals under clinical investigation
of CAD for stable angina pectoris, chest pain management or prognostic evaluation
after acute myocardial infarction. All of them were previous evaluated at a public

Cardiology Clinic, a reference center in Campina Grande, city of Northeast of Brazil.
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The exclusion criteria were patients, who presented B and C virus infection;
hemochromatosis; autoimmune hepatitis; alcohol intake more than 20 grams per
day; CAG’ performed for other reasons than CAD; drugs use such as glucocorticoids,
estrogens, amiodarone, carbamazepine, tamoxifen or other agents considered risk
factor to NAFLD.

The Ethics Committee on Human Research of Hospital Universitario Alcides
Carneiro from Universidade Federal de Campina Grande, Brazil, approved the study.
It was conducted according to the principles outlined in the Declaration of Helsinki
(1964, revised 2008).

Patients’ evaluation

All patients answered a questionnaire, underwent physical examination and

performed laboratory analysis and abdominal ultrasound (AUS).

The study parameters included gender, age, anthropometric measures, blood
pressure levels, CAG indications, history of type 2 diabetes, arterial hypertension,
dyslipidemia, acute myocardial infarction, alcohol intake, smoking habits and use of
medications (including anti-diabetic, lipid-lowering, antihypertensive and hepatotoxic
drugs: glucocorticoids, estrogens, amiodarone, carbamazepine, tamoxifen, and

nonsteroidal anti-inflammatory).

Laboratory exams included HBsAg, anti-HCV, auto-antibodies (antinuclear, anti-
smooth muscle, anti-mitochondria), total cholesterol (TC), high-density lipoprotein
(HDL) cholesterol, low-density lipoprotein (LDL) cholesterol, triglycerides (TG),
glucose, insulin, proteins, ferritin, transferrin  saturation index, alanine
aminotransferase  (ALT), aspartate  aminotransferase =~ (AST), gamma-

glutamyltransferase (GGT), and alkaline phosphatase.

NAFLD criteria: presence of hepatic steatosis on ultrasound; exclusion of other liver

diseases; ethanol intake < 20 g/day.

CAD criteria on coronary angiography: stenosis in the epicardial coronary arteries

or their major branches.
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Measurements

Anthropometric measurements were evaluated according to the World Health
Organization guidelines (10, 11). Hypertension was diagnosed based on the Seventh
report of the Joint Committee on Prevention, Detection, and Treatment of High Blood
Pressure Guidelines (12). DM was defined in accordance with the World Health
Organization guidelines (13). Metabolic syndrome was defined according to the
National Cholesterol Education Program Adult Treatment Panel Il report (14).

HOMA-IR = 3.0 was considered insulin resistance (15, 16).

Consumption of at least one cigarette a day in a period not less than 6 months
defined regular smoking and former smokers, were those who smoked regularly up to
six months before the examination (17). A practitioner conducted face-to-face
interviews to determine daily alcohol intake, smoking habits and medication

consumption.

The criterion for CAD on coronary angiography included stenosis in the

epicardial coronary arteries or their major branches.

The diagnosis of fatty liver was based on abdominal ultrasonography with a 3.5
MHz transducer using a Nemio 17 ultrasound machine (Toshiba Medical Systems
Corporation, Otawara, Tochigi, Japan). The same experienced sonographer, who
was not informed of the clinical history and CAG results, performed the abdominal

ultrasound. Hepatic steatosis was diagnosed according to previous criteria (18, 19)

Statistical analysis

Statistical analysis included the independent t test and Mann-Whitney test for
analysis of continuous variables, as appropriate. Categorical data were analyzed
using Pearson's chi-square test. Multivariate regression analysis has measured the
strength of the relationship between risk factors and the concomitant presence of
CAD and NAFLD. Variables with P-value < 0.15 in the univariate analysis were
selected as the independent variables for the multivariate study. A selection process
"stepwise" was applied to obtain a reduced model. All continuous variables were
entered into the logistic regression model as continuous variables; they weren’t

converted into categorical data. Concomitant CAD and NAFLD was selected as
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dependent variable. All statistical methods were two-tailed, P values were calculated

and the significance level was set to less than 0.05.

RESULTS

Two hundred forty four patients were included. The clinical characteristics of the
sample are in Table 1. CAG found 155 patients (63.5%) with CAD ([95%CI]: 57.1—
69.6%). The prevalence of risk factors, such as male gender, type 2 diabetes and
smoking, were significantly higher (P<0.05) than in the group without a CAD
diagnosis (Table 2).

One hundred three patients (42.2%) had NAFLD ( 95%CI: 35.9-48.7%), and it
was strongly associated with central obesity, diabetes and insulin resistance (IR), and
significantly related to higher body mass index values, neck and waist
circumferences (Table 3). The association of NAFLD with metabolic syndrome
(P=0.024), lower levels of HDL-cholesterol (P=0.043), higher levels of TG (P=0.005),
high levels of ALT (P=0.003), and ferritin (P=0.032) were significant.

The frequency of NAFLD in patients with a CAD was 43.9% (68/155). In
univariate analysis (Table 4) several factors were statistically significant for the
association between NAFLD and CAD including central obesity, neck circumference,
ferritin, overweight / obesity, and HOMA-IR = 3.0 (p <0.001) Multivariate regression
analysis was performed to measure the strength of the relationship between risk
factors and the concomitant presence of CAD and NAFLD compared to DAC
presence only. For the multivariate study, it was selected variables with p < 0.15 in
the univarieate analysis (Table 4). The variables age, DM, neck circumference,
central obesity, overweight/obesity, fasting insulin, HOMA= 3.0, TG, HDL-cholesterol,
and ferritin entered in the initial model. With these variables it was adjusted a
multivariate logistic regression model. The model selected age, diabetes, central
obesity, neck circumference, obesity, fasting insulin, HOMA= 3.0, HDL-cholesterol,
TG, and ferritin. A selection process "stepwise" was applied to obtain a reduced
model. The adjusted model was given by HOMA = 3.0 and overweight or obesity.
The result of regression analysis showed that the possibility of concomitant
occurrence of CAD and NAFLD was positively correlated with these variables (Table

5). The positive predictive value found for HOMA= 3.0 was 67.3%, while the negative
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predictive value was 67%. In relation to overweight or obesity, these values were
55.2% and 87.8%, respectively.

DISCUSSION

Some studies have evaluated the association between NAFLD and CAD
diagnosed by coronary angiography (3-5, 20, 21) a gold standard method for
diagnosis of coronary disease. However, most of them have evaluated the risk
factors, and its relationship with the presence of CAD or NAFLD alone and the

majority of the studies come from Asia.

The present study included a large series of patients submitted to coronary
angiography, who come from an area of Northeast of Brazil which population has a
low economic status and several ethnic descended, like Amerindians, Africans and

Europeans.

These factors are relevant. Race and ethnicity can be predictive factors of liver
diseases complications and response to treatment in patients with chronic liver
disease. These ethnic differences should influence the prevalence and profile of
NAFLD in South America and studies from some countries have shown the relevance
of this liver disease in this continent (22, 23).

The risk factors related to the presence of CAD in these Brazilian patients
were male gender, smoking, type 2 diabetes, lower levels of HDL-cholesterol and a
higher frequency of use of lipid-lowering drugs. NAFLD was associated with DM,
insulin resistance, BMI, higher levels of triglycerides and waist circumference, lower
HDL-cholesterol, obesity, and metabolic syndrome. Similar results were found in
other studies regarding DAC and gender (3, 20, 21), smoking, DM (3), lower levels of
HDL-cholesterol, (3, 21) and a higher frequency of use of lipid-lowering drugs (3) and
NAFLD association with DM (20, 21), BMI, higher levels of triglycerides and waist
circumference, lower HDL-cholesterol levels (5, 20, 21), obesity, and metabolic

syndrome (20).

This investigation did not observe association between NAFLD and age, arterial
hypertension, gender, and CAD. These results are distinct from other studies
especially regarding the absence of association between NAFLD and CAD (3-5, 20,

21). The hypothesis for these findings are the different population, who was
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evaluated; the criteria of CAD diagnose; and the patients’ precedence. The majority
of these individuals came from out clinics to perform elective coronary angiography
with suspicion of CAD. The similar studies included patients with metabolic syndrome
(5), admitted with acute coronary syndrome and AMI (3, 21) and hospitalized patients

(20). These cases, in general, have more severe CAD disease.

The criteria for DAC used here was different from other studies, because any
obstructive lesion in the epicardial coronary arteries or in their major branches were
considered. This approach can help early diagnosis of CAD in patients with NAFLD.
Taking into account that coronary occlusion and myocardial ischemia may frequently
be due to mild or moderate lesion, the identification of such levels of obstruction in
patients with NAFLD might be important for the risk stratification and therapeutic
orientation. It could also help to reduce morbidity and mortality of these patients.
However, others considered the stenosis of at least 50% in at least one major
coronary artery to CAD diagnosis (4, 20, 21), or stenosis of at least 50% in epicardial
arteries or their major branches (3), and one study evaluated the association
between NAFLD and CAD severity (5). In this sense, significant stenosis was defined
as 70% or greater reduction in luminal diameter in any view compared with the

nearest normal segment.

The patients’ background and ethnicity should also be considered in the
discussion. This study included patients with several ethnic descended who come
from South America and the majority of others studies came from Asia. There they
have others epidemiologic factors, ethnicity and behaviors, that could have
influenced the results. Asians, even those living in the West, seem to be more at risk
for NAFLD than their Caucasian and African American counterparts. In addition, they
develop NAFLD at a younger age, and NAFLD patients are more likely to be male

(24). These characteristics could contribute to the NAFLD and CAD association.

Therefore, this study made possible to inform the scientific community, results
observed in our population which has socioeconomic, ethnic and behavioral
characteristics different from other populations previously studied. On the other hand,
our results agree with the study published by Feitosa et al. (25), which evaluated
2,756 European-American. In their study, no association was observed between fatty

liver diagnosed by computed tomography and coronary heart disease.
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In conclusion, the regression analysis showed that the possibility of concomitant
occurrence of CAD and NAFLD had correlation with insulin resistance, overweight
and obesity in patients who come from Northeast of Brazil. NAFLD was frequent
among CAD; insulin resistance, overweight and obesity were predictive factors of
NAFLD in patients with CAD.
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Table 1. Clinical and laboratory characteristics of patients undergoing coronary

angiography

Variables All patients (n=244)
Age (years) 61.5+9.3
Male, n (%) 126 (51.6)
Hypertension, n (%) 203 (83.2)
Diabetes Mellitus, n (%) 66 (27.0)
Fasting insulin (uUI/mL) 9.1+£85
HOMA-IR 28+3.1
HOMA = 3.0, n (%) 68 (27.9)
BMI (kg/m?) 28.0+45
Waist circumference (cm) 99.3+11.4
Central obesity, n (%) 147 (60.2)
Overweight/obesity, n (%) 182 (74.6)
Neck circumference (cm) 38.2+3.6
Metabolic syndrome, n (%) 168 (68.9)
Smoking, n (%) 141 (57.8)
Use of statin therapy, n (%) 112 (45.9)
TC (mg/dL) 192.9 £54.2
HDL-cholesterol (mg/dL) 41.2+9.7
LDL-cholesterol (mg/dL) 112.6 £42.5
Triglycerides (mg/dL) 200.3+14.3
AST (U/L) 244 +13.5
ALT (U/L) 30.8+20.0
Ferritin (ng/mL) 178.4 £ 169.3
GGT (U/L) 45.1 £ 53.2
CAD, n (%) 155 (63.5)
NAFLD, n (%) 103 (42.2)

Continuous variables: mean + SD; categorical variables: n (%).

HOMA-IR - homeostasis model assessment-insulin resistance index; BMI - Body mass index; TC -
Total cholesterol; HDL - high-density lipoprotein; LDL - low-density lipoprotein; AST - aspartate
aminotransferase; ALT - alanine aminotransferase; GGT - gamma-glutamyltransferase; CAD -
coronary artery disease; NAFLD - nonalcoholic fatty liver disease
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Table 2. Clinical and laboratory data of patients undergoing coronary angiography,
according to the diagnosis of coronary artery disease

Total

Coronary artery disease

Variables Presen Absen P value
(n=244) (igg)t t()gg) t
Age (years) 61.5+9.3 62.3+9.3 60.0 £ 9.0 0.067
Male, n (%) 126 (51.6) 99 (63.9) 27 (30.3) <0.001
Hypertension, n (%) 203 (83.2) 126 (81.3) 77 (86.5) 0.293
Diabetes Mellitus, n (%) 66 (27.0) 51 (32.9) 15 (16.9) 0.007
Smoking, n (%) 141 (57.8) 97 (62.6) 44 (49.4) 0.045
Waist circumference (cm) 99 +11 99+ 10 100 + 13 0.567
Central obesity, n (%) 147 (60.2) 85 (54.8) 62 (69.7) 0.023
Neck circumference (cm) 384 39+3 373 0.015
Body mass index (kg/m2) 28.0+4.5 276 £4.2 28.7+5.0 0.084
Overweight/obesity, n (%) 182 (74.6) 114 (73.5) 68 (76.4) 0.622
Metabolic syndrome, n (%) 168 (68.9) 104 (67.1) 64 (71.9) 0.434
Fasting insulin (uUI/mL) 9.1+8.6 10.0 £ 10.0 7.5%+45 0.008*
HOMA-IR index 28+3.1 3.0+35 23124 0.098*
HOMA-IR = 3.0, n (%) 68 (27.9) 49 (32.9) 19 (22.6) 0.098
Total cholesterol (mg/dL) 1929+542 185.1+545 206.4+51.2 0.003
HDL cholesterol (mg/dL) 41.2 +9.7 38.9+84 453+10.5 <0.001
LDL cholesterol (mg/dL) 1126 £425 107.7+424 120.6+41.6 0.026
Triglycerides (mg/dL) 200.2 £143.2 203.9+159.6 193.8+109.4 0.596
AST (U/L) 24.4 £ 13.5 24.3+12.8 24.7+14.8 0.847
ALT (U/L) 30.8 £20.0 31.8+19.7 29.2+20.4 0.326
Ferritin (ng/mL) 178.4+£169.3 205.6+194.2 131.1+98.7 <0.001*
GGT (U/L) 45.0 £53.2 49.6 £ 61.6 37.0+£32.2 0.074*
Use of statin therapy, n (%) 112 (45.9) 89 (57.4) 23 (25.8) <0.001
NAFLD, n (%) 103 (42.2) 68 (43.9) 35 (39.3) 0.489

Continuous variables: mean + SD; categorical variables: n (%).

* Mann-Whitney test.

HOMA-IR - homeostasis model assessment-insulin resistance index; HDL - high-density lipoprotein;
LDL - low-density lipoprotein; AST - aspartate aminotransferase; ALT - alanine aminotransferase;
GGT - gamma-glutamyltransferase; NAFLD - nonalcoholic fatty liver disease.
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Table 3. Clinical and laboratory data of patients undergoing coronary angiography,
according to the diagnosis of nonalcoholic liver disease

Nonalcoholic liver disease

Variables (r?-fztildf) Present Absent P value
(n=103) (n=141)
Age (years) 61.5+9.3 60.7£9.0 62.0+95 0.259
Male, n (%) 126 (51.6) 52 (50.5) 74 (52.5) 0.758
Hypertension, n (%) 203 (83.2) 84 (81.6) 119 (84.4) 0.557
Diabetes Mellitus, n (%) 66 (27.0) 38 (36.9) 28 (19.9) 0.003
Smoking, n (%) 141 (57.8) 54 (52.4) 87 (61.7) 0.147
Waist circumference (cm) 99 +11 104+ 9 95+11 <0.001
Central obesity, n (%) 147 (60.2) 75 (72.8) 72 (51.1) 0.001
Neck circumference (cm) 384 39+3 373 <0.001
Body mass index (kg/m2) 28.0x45 30.2+4.1 26.4+4.2 <0.001
Overweight/obesity, n (%) 182 (74.6) 95 (92.2) 87 (47.8) <0.001
Metabolic syndrome, n (%) 168 (68.9) 79 (76.7) 89 (63.1) 0.024
Fasting insulin (pUI/ml) 9.1+8.6 11.4+8.9 74+79 <0.001*
HOMA-IR index 28+3.1 3.6+3.0 22+3.1 0.001*
HOMA-IR = 3.0, n (%) 68 (27.9) 45 (45.5) 23 (17.2) <0.001
Total Cholesterol (mg/dL) 192.9+54.2 193.6+52.7 1924+554 0.864
HDL cholesterol (mg/dL) 41.2+£9.7 39.8+9.1 42.3+£10.0 0.043
LDL cholesterol (mg/dL) 1126 +£425 108.8+39.3 1151+445 0.268
Triglycerides (mg/dL) 200.2+£142.2 232.3+172.4 176.8+112.4 0.005
AST (U/L) 245+136 25.7+139 235+132 0.224
ALT (U/L) 30.8+20.0 353+21.9 276179 0.003
Ferritin (ng/mL) 178.4 +169.3 205.4+191.0 158.4 £149.0 0.032*
GGT (U/L) 45.0+£53.2 47.2+36.1 435+62.8 0.586*
Use of statin therapy, n (%) 112 (45.9) 44 (42.7) 68 (48.2) 0.394
CAD, n (%) 155 (63.5) 68 (66.0) 87 (61.7) 0.489

Continuous variables: mean + SD; categorical variables: n (%).

*Mann-Whitney test.

HOMA-IR - homeostasis model assessment-insulin resistance index; HDL - high-density lipoprotein;
LDL - low-density lipoprotein; AST - aspartate aminotransferase; ALT - alanine aminotransferase;
GGT - gamma-glutamyltransferase; CAD - coronary artery disease.
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NAFLD
Variables (r;rfltgg) Present Absent VaIIDue
(n=68) (n=87)
Age (years) 62.3+9.3 60.7 £ 9.3 63.6 £ 9.2 0.053
Gerder: Male, n (%) 99 (63.9) 41 (60.3) 58 (66.7) 0412
Female, n (%) 56 (36.1) 27 (39.7) 29 (33.3) '
Hypertension, n (%) 126 (81.3) 53 (77.9) 73 (83.9) 0.344
Diabetes Mellitus, n (%) 51 (32.9) 27 (39.7) 24 (27.6) 0.111
Smoking, n (%) 97 (62.6) 40 (58.8) 57 (65.5) 0.393
Central obesity, n (%) 85 (54.8) 45 (66.2) 40 (46.0) 0.012
Neck circumference (cm) 38.6+35 39.8+3.2 37.7+35 <0.001
Overweight/obesity, n (%) 114 (73.5) 63 (92.6) 51 (58.6) <0.001
Metabolic syndrome, n (%) 104 (67.1) 49 (72.1) 55 (63.2) 0.245
Use of statin therapy, n (%) 89 (57.4) 36 (52.9) 53 (60.9) 0.319
Fasting insulin (pUI/mL) 10.0 + 10.0 12.3+10.1 8.2+9.7 0.014*
HOMA-IR = 3.0, n (%) 49 (32.9) 34 (50.0) 16 (19.3) <0.001*
TC (mg/dL) 185.1+545 186.2+46.8 184.3+60.1 0.882
HDL-cholesterol (mg/dL) 39.8+8.4 37.7+£7.6 39.9+8.9 0.110
LDL-cholesterol (mg/dL) 107.7+424 1065+36.8 108.5+46.4 0.770
Triglycerides (mg/dL) 203.9 +159.6 233.6+187.3 180.7 £130.7 0.040
AST (U/L) 24.3+12.8 24.6 + 10.3 24.1+14.6 0.800
ALT (U/L) 31.8+19.7 34.2+£20.3 29.9+19.2 0.173
Ferritin (ng/mL) 205.6 +194.2 231.5+214.9 1852+174.7 0,041*
GGT (U/L) 49.5+61.6 47.2+32.8 51.4+77.1 0.668*

Continuous variables: mean + SD; categorical variables: n (%).

* Mann-Whitney test.

NAFLD - nonalcoholic fatty liver disease; CAD - coronary artery disease; HOMA-IR - homeostasis
model assessment-insulin resistance index; TC - Total cholesterol; HDL - high-density lipoprotein; LDL
- low-density lipoprotein; AST - aspartate aminotransferase; ALT - alanine aminotransferase; GGT -

gamma-glutamyltransferase.
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Table 5. Multivariate regression analysis for predictors of NAFLD and CAD
association.

Variables* Odds ratio 95%ClI P value
overweight / obesity 6.46 (2.29; 18.17) <0.001
HOMA-IR = 3.0 3.00 (1.40; 6.47) 0.005

*Variables entered in the analysis: age, diabetes, central obesity, neck circumference, overweight /
obesity, fasting insulin, HOMA = 3.0, HDL-cholesterol, Triglycerides, and ferritin.

NAFLD - nonalcoholic fatty liver disease; CAD - coronary artery disease; Cl - confidence interval,
HOMA-IR - homeostasis model assessment-insulin resistance index.
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5.3 Artigo em elaboracgao

Titulo do artigo: DOENCA HEPATICA GORDUROSA NAO ALCOOLICA E USO DE
ESTATINAS: FATOR DE RISCO OU BENEFICIO?

Objetivo:

Avaliar a correlacdo entre uso de estatinas e alteracdes hepaticas em pacientes com
DHGNA

Evidéncias observadas:

a) as estatinas foram eficazes para controlar a dislipidemia nos pacientes estudados;
b) uso ou tempo de uso da droga ndo se associou a maior frequéncia da DHGNA;

c) nao foi observada elevacéo significativa de aminotransferases, GGT, ferritina e

bilirrubinas nos pacientes em uso de estatinas;

d) ndo houve elevacao significativa de aminotransferases, GGT e bilirrubinas nos
pacientes em uso de estatinas e com DHGNA,;

Os resultados sugerem que a utilizacdo de estatinas parece trazer mais

beneficios do que riscos para pacientes com DAC e DHGNA.
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6 CONCLUSOES

e Foi elevada a frequéncia de DAC (63,5%) e DHGNA (42,2%) na populagéo

estudada;

e DHGNA foi mais frequente em pacientes com DAC (43,9%/68/155), porém nao

houve associacao estatisticamente significante entre as duas doencas;

e Resisténcia insulinica e indice de massa corpérea acima do normal

(sobrepeso/obesidade) foram fatores preditivos da associacdo DAC e DHGNA.
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7 CONSIDERACOES FINAIS

A observacao de que a DHGNA esta assumindo propor¢des epidémicas, sendo
considerada a doenca hepatica mais frequente da atualidade, aliada ao fato de que
esta doenca estd relacionada a fatores de risco comuns as DCV, tem despertado
crescente interesse da comunidade cientifica.

No entanto, ap6és uma ampla revisdo da literatura, com utilizacdo de varias
bases de dados, foi observado que existem, de fato, poucos artigos publicados
sobre a associacdo DAC e DAGNA, principalmente quando se leva em consideracao
os estudos que utilizaram a CAG para diagnéstico de DAC, por se tratar de método
considerado padrédo-ouro para este fim. Chama a atencdo também a constatacéo de

gue a maioria desses estudos € procedente do continente asiatico.

Estas observagbes despertaram interesse no desenvolvimento deste estudo,
principalmente pela auséncia de pesquisa sobre o tema nesta regido. Participaram
desta pesquisa ndo apenas pacientes procedentes de Campina Grande, mas
principalmente de outras regiées da Paraiba e do nordeste, uma vez que o estudo
foi realizado em servigos de cardiologia que séo referenciados para atendimento aos
usuarios do Sistema Unico de Salde (SUS) na regifo. Este trabalho possibilitou,
portanto, informar a comunidade cientifica, resultados observados em relagdo a
nossa populacédo, a qual tem caracteristicas socioeconémicas e étnicas diferentes

daquelas ja estudadas.

Na amostra aqui avaliada observou-se elevada prevaléncia de DAC e DHGNA
assim como maior frequéncia de DHGNA nos pacientes com DAC, porém néo foi
encontrada associacao estatisticamente significante entre estas doencas. Observou-
se também que os principais fatores de risco para a presenca da associacdo DAC e
DHGNA séo a resisténcia insulinica e IMC acima do normal. Este fato assume
relevancia clinica e torna necessaria a abordagem multidisciplinar dos pacientes com
risco cardiovascular no sentido de incluir a avaliacdo diagnostica de DHGNA,
orientacdo e condutas visando a reducao de risco de morbimortalidade relacionadas

nao apenas as doencas cardiocirculatorias, mas também as doencas hepaticas.

Entretanto, fica evidente a necessidade de realiza¢cdo de novos estudos dentro
desta linha de pesquisa, envolvendo outros modelos tais como estudos de coorte,

caso-controle e ensaios clinicos, para responder outros questionamentos



56

relacionados a associacdo de DHGNA e DCV. E importante também que se utilizem
outros métodos diagndsticos para DHGNA uma vez que a ultrassonografia, embora
seja um método seguro e de relativo baixo-custo, é pouco sensivel para diagnostico

de DHGNA naqueles pacientes com infiltragdo gordurosa do figado inferior a 30%.

O resultado desta pesquisa juntamente com o resultado de outro estudo
relacionado & DHGNA em pacientes menopausadas, desenvolvido no HUAC da
UFCG em parceria com a UFBA, tornou fundamental a implantacdo de ambulatério
de DHGNA neste hospital, por se tratar de um hospital de referéncia. Este
ambulatério, que ja esta em funcionamento, é direcionado a pacientes adultos de
ambos os sexos que tenham DHGNA como diagnéstico inicial, uma vez que até
entdo ndo contavam com atendimento direcionado a esta condi¢cdo. Proporcionou
ainda o desenvolvimento d uma nova linha de pesquisa na UFCG em parceria com a

UFBA através do Grupo de Estudo em Nonalcoholic steatohepatitis (GNASH).

A implantagcdo desse ambulatorio esta possibilitando a maior atuagédo deste
grupo de pesquisadores, no sentido de implementar a realizacdo de novos estudos,
inclusive contando com a participacdo de meédicos residentes, graduandos de
medicina assim como de outros profissionais e estudantes de outras areas da saude.
Neste sentido, entramos em contato com a direcdo do HUAC, solicitando a
disponibilizacdo do espaco fisico para que possa ser ampliado o atendimento com a
participacdo de outros profissionais, ensejando o desenvolvimento de um trabalho

multidisciplinar, a exemplo do atendimento ja prestado pelo GNASH na UFBA.

Esse fato teve adicionalmente, como reflexo, uma maior adesao dos pacientes,
com acompanhamento por longo prazo, e possibilidade de realizagdo de novas
pesquisas com aplicacdo modelos de estudo longitudinais. Tornara possivel
também, em um futuro proximo, a realizacdo de projetos de extensdo direcionados
aos profissionais e pacientes das Unidades basicas de Saude e dos Programas de
Saude da Familia desta e de outras localidades, objetivando esclarecer melhor sobre
os fatores de risco e condutas a serem adotadas para reducédo de DHGNA e DCV,

entre elas a DAC.

Do ponto de vista académico, esta pesquisa possibilitou a apresentacdo de
trabalhos cientificos em congressos nacionais, mas principalmente internacionais,
gerando publicacbes em anais, assim como artigo de revisédo e artigo original, além

de outros estudos que estdo em andamento ou na fase de elaboragéo de projetos.
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Este estudo, no entanto, tem algumas limitagGes, entre elas a amostra
selecionada a partir de pacientes referenciados pelo Sistema Unico de Salde (SUS)
o qual € mais utilizado por pacientes de menor poder aquisitivo, cujos habitos e
costumes podem ter contribuido para os resultados. Outro aspecto a se considerar é
a utilizacdo da USG como método diagndstico para esteatose pela razdo ja

mencionada anteriormente.
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8 PERSPECTIVAS DE ESTUDO

Em face da elevada frequéncia de DAC e DHGNA na populacdo estudada, a
maior frequéncia de DHGNA em pacientes com DAC, a possibilidade de associacao
de DHGNA & gravidade de DAC e a mortalidade cardiovascular, surgem novos
guestionamentos que precisam ser respondidos.

S&o propostos, portanto, os seguintes estudos:

1. Titulo: Gravidade da Doenca Arterial Coronariana e sua relacdo com Doenca

Hepéatica Gordurosa Nao Alcodlica.

Tipo de estudo: Corte transversal

Objetivo principal: avaliar a associacdo de gravidade de DAC e a presenca de

DHGNA em pacientes dessa amostra.

2. Titulo: Doenca Hepéatica Gordurosa N&o Alcodlica e risco Cardiovascular.

Tipo de estudo: Caso-controle

Objetivo principal: Determinar o risco cardiovascular em pacientes com DHGNA

comparados a individuos sem DAGNA.

3. Titulo: Doenca Hepéatica Gordurosa N&o Alcoolica e mortalidade Cardiovascular.

Tipo de estudo: Estudo de coorte.

Objetivo principal: Avaliar mortalidade cardiovascular, apdés cinco anos, e sua

relagdo com DHGNA em pacientes dessa amostra.
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10 ANEXOS
Anexo A - Parecer do Comité de Etica em Pesquisa em Seres Humanos

i 2 CNS | UNIVERSIDADE FEDERAL DE CAMPINA GRANDE
C HOSPITAL UNIVERSITARIO ALCIDES CARNEIRO
S Comité de Etica em Pesquisas com Seres Humanos
,? Rua: Dr°. Carlos Chagas, s/ n, Sdo José.
[HUAC UWUFCG] Cep: 58107 - 670.
Tel: 2101 — 5545, e-mail: cep@huac.ufcg.edu.br

DECLARACAO

Declaro para os devidos fins que o protocolo n°. 20090603 — 011,
titulo: Correlagéo entre Doenga Hepdtica Nido — Gordurosa (DHGNA) e
Cardiopatia Isquémica, foi aprovado com ressalvas em reunido de 11/ 03/
2009 e que foram cumpridas as exigéncias do relator (a), retornando a este
Comité de Etica em Pesquisa em 23 de Margo de 2009.

Apés conclusdo da pesquisa deve ser encaminhada ao CEP/ HUAC, em
30 dias (trinta dias), relatdrio final de conclusdo, antes de envio do trabalho
para publicagdo. Haverd apresentagio ptblica do trabalho no Centro de
Estudos HUAC em data a ser acordada entre pesquisador e CEP/HUAC.

Relator (a),
Maria Luisa Souto Porto

Maria das Gragay Vig 'iraLc\Ie:‘Souza ¢ Cavalcanti de Castro
Coordepadora CEP/ HUAC/ UFCG.

e

Campina Grande - PB, 24 de Margo de 2009.
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Voo HOSPITAL UNIVERSITARIO ALCIDES CARNEIRO - HUAC

COMITE DE ETICA EM PESQUISA COM SERES HUMANOS - CEP
UNIVERSIDADE FEDERAL DE CAMPINA GRANDE - UFCG

DECLARACAO

Declaro para fins de comprovagdo, que foi analisado e aprovado neste
Comité de Etica em Pesquisa:— CEP em 2009, bem como enviado a Plataforma Brasil
em 2013, para adequag@o do titulo o projeto de nimero CAAE: 12540913.0.0000.5182
intitulado: CORRELACAO ENTRE DOENCA HEPATICA GORDUROSA NAO-
ALCOOLICA (DHGNA) E CARDIOPATIA ISQUEMICA

Estando o pesquisador ciente de cumprir integralmente os itens da
Resolugdo n°. 196/ 96 do Conselho Nacional de Saude — CNS, que dispde sobre Etica
em Pesquisa que envolve seres humanos, podendo sofrer penalidades caso ndo cumpra
com um dos itens da resolugdo supra citada.

Apos conclusdo da pesquisa deve ser encaminhado ao CEP/ HUAC em 30
dias, relatorio final de conclusio, antes do envio do trabalho para publicagdo. Havera
apresentagdo publica do trabalho no Centro de Estudos do HUAC em data a ser
acordada entre o CEP e o pesquisador.

\ o \/WJ\W\J \um \,\K,o U&k

Préf’ Maria Teresa Nascimento Silva
Coordenadora CEP/HUAC/UFCG

Campina Grande - PB, 25 de Margo de 2013.

Rua.: Dr. Carlos Chagas, s/ n, Sdo José, Campina Grande — PB.
Telefone.: (83) 2101 — 5545. E-mail.: cep@huac.ufcg.edu.br
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Anexo B - Termo de Consentimento

Universidade Federal de Campina Grande
HUAC - Hospital Universitario Alcides Carneiro

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

ESTUDO: CORRELA(}AO ENTRE DOENCA HEPATICA GORDUROSA NAO
ALCOOLICA (DHGNA) E CARDIOPATIA ISQUEMICA

Vocé esta sendo convidado(a) a participar do projeto de pesquisa acima citado. O documento
abaixo contém todas as informacdes necessarias sobre a pesquisa que estamos fazendo. Sua
colaboracao neste estudo sera de muita importancia para nos, mas se desistir a qualquer
momento, isso ndo causard nenhum prejuizo a vocé.

residente € dOMUCHIIATO NA ..oooieieie ettt e e e e e e e e e e e e eaaeeaans

portador da Cédula de identidade, RG........ccccceiviiieiiiic i, e inscrito no
CPE/MF....cooiiieece e,
nascido(a) em / / , abaixo assinado(a), concordo de livre e espontanea

vontade em participar como voluntario(a) do estudo “CORRELACAO ENTRE DOENCA
HEPATICA GORDUROSA NAO ALCOOLICA (DHGNA) E CARDIOPATIA
ISQUEMICA”. Declaro que obtive todas as informacdes necessarias, bem como todos os

eventuais esclarecimentos quanto as ddvidas por mim apresentadas.
Estou ciente que:

O estudo se faz necessario para que se possam descobrir as possiveis causas da doenca

denominada “CORRELACAO ENTRE DOENCA HEPATICA GORDUROSA NAO

ALCOOLICA (DHGNA) E CARDIOPATIA ISQUEMICA”

1) Correlacionar a presenca de gordura no figado e com doenca nos vasos do coragao.

i) Seré feita 01 coleta de 15 ml de sangue;

1)  Seréa feita ultrassonografia da minha barriga

IV)  Essa (s) coleta(s), bem como a ultrassonografia, serdo feitas apenas para este estudo e
em nada influenciara (influenciardo) o meu tratamento; ndo vai (vdo) me curar; ndo
vai (vdo) me causar nenhum problema, exceto o pequeno incémodo de dor no

momento da coleta (introducdo da agulha para retirada do sangue)
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Vi)

V1)

VII)

IX)

IX)

X)
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A participagdo neste projeto néo tem objetivo de me submeter a um tratamento, bem
como ndo me acarretard qualquer 6nus pecuniario com relacdo aos procedimentos
médico-clinico-terapéuticos efetuados com o estudo;
Tenho a liberdade de desistir ou de interromper a colaboragdo neste estudo no
momento em que desejar, sem necessidade de qualquer explicacéo;
A desisténcia ndo causara nenhum prejuizo a minha satde ou bem estar fisico. Nao
vird interferir no atendimento ou tratamento médico;
Os resultados obtidos durante este ensaio serdo mantidos em sigilo, mas concordo que
sejam divulgados em publicacdes cientificas, desde que meus dados pessoais nao
sejam mencionados;
Caso eu desejar, poderei pessoalmente tomar conhecimento dos resultados, ao final
desta pesquisa.

() Desejo conhecer os resultados desta pesquisa.

() Né&o desejo conhecer os resultados desta pesquisa.

Observacdes Complementares.

Caso me sinta prejudicado (a) por participar desta pesquisa, poderei recorrer ao
CEP/HUAC, do Comité de Etica em Pesquisas em Seres Humanos do Hospital
Universitario Alcides Carneiro, ao Conselho Regional de Medicina da Paraiba e a
Delegacia Regional de Campina Grande.

Campina Grande, de de 20.........

( ) Paciente / ( ) Responsavel

Testemunha 1:

Nome / RG / Telefone

Testemunha 2:

Nome / RG / Telefone

Responsavel pelo Projeto: Dra. Consuelo Padilha Vilar Salvador
(Medica CRM 2846) Telefone para contato: (083) 88856901
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ESTUDO: CORRELACAO ENTRE DOENCA HEPATICA GORDUROSA NAO

ALCOOLICA (DHGNA) E CARDIOPATIA ISQUEMICA
DATA DO PREENCHIMENTO DA FICHA: /|

INDICACAO DO CATETERISMO:
DOR PRECORDIAL TIPICA: [ ]SIM [ ]NAO; SEM DOR;[ ]
ALTERACAO AO ECG: []siM [ ]JNAO
ALTERACAO AO TESTE ERGOMETICO: [ ]SIM [ NAO
ALTERACAO AO ECOCARDIOGRAMA: []SIM  []NAO

MEDICO RESPONSAVEL:

SERVICO:

NOME DO PACIENTE:

SEXO: DATA NASC:

NATURALIDADE: NACIONALIDADE:

PROFISSAO:

DADOS CLINICOS:

e Diabetes [1sIM []NAO
e Antecedente IAM [ ] SIM [ ] NAO
e Dislipidemia [1sIM [JNAO

e HAS []1SIM [[]NAO

e Medicamentos [ _] SIM; Quais: Tempo de uso :

e Drogas ilicitas  [_] SIM; Quais: Tempo de uso :

e Exp. a petrog. [] SIM; Duragéo: Tempo de afastamento:
e Etilismo [] SIM; Duragéo: Tipo:

Quantidade: [_] <20 g/dia [ ] > 20 g/dia

Tabagismo: [_] SIM; Duragéo Ex;tabagismo: [_] SIM; Duragéo

e Hemotransfusdo: [ ] SIM; Tempo:

Histdria familiar de doencas metabdlicas: [_] SIM Quais:

e Realiza atividades Fisicas: [_] SIM Tempo: Frequéncia:
e Qutros:

EXAME FiSICO:

Peso: Altura: IMC (Peso/altura’):
Circunferéncia Abdominal: (cm)
PA: X (mmHg)

Dados positivos do exame fisico segmentar (pele, cardiorrespiratorio, abdome, neuroldgico,

etc):




DIAGNOSTICOS NA ULTRASSONOGRAFIA;
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Data

Esteatose:

Grau de Esteatose:

Grau |

Grau: 1l

Grau Il

Sindrome Hipertensédo Portal

Ascite

Cirrose

Obs: Preencher Sim / Nao

EXAMES LABORATORIAIS:

Data

Plaquetas

TP/INR

Glicemia

Insulina

AST

ALT

FA

GGT

PT/ALB

BT/BD

Colesterol Total

HDL

LDL

Triglicerideos

Ferritina

Sat. transferrina

HBsAg

Anti;:HCV

Anti;Mitocondra

Anti;:Musculo Liso

FAN

HOMA-IR

Célculo do HOMA:

HOMA-IR=insulina jejum (mU/mL) x glicose jejum (mmol/L*) . 22,5

1 0 indice HOMA & um célculo de execucao simples, que se fundamenta nas dosagens de insulinemia e glicemia, ambas em
jejum, descrito em 1985 por David Matheus. Sua finalidade é determinar a resisténcia a insulina e a capacidade funcional das

células pancreéticas. *Para conversdo da glicose de mg/dL para mmol/L,

multiplica-se o valor em mg/dL por 0,0555.

Referéncia: Matthews DR, Hosker JP, Rudenski AS, Naylor BA, Treacher DF, Turner RC. Homeostasis model assessment: IR
and beta-cell function from fasting plasma glucose and insulin concentrations in man. Diabetologia 1985; 28: 412-19.
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Anexo D - Resumos Publicados em Anais de Congressos

1. CONSUELO PADILHA VILAR; HELMA PINCHEMEL COTRIM; GESIRA
SOARES DE ASSIS FLORENTINO; MOURIBE ARRUDA FELINTO ARAUJO;
CIBELLE PADILHA VILLAR BARRETO; GERSON BRAGAGNOLI. DOENCA
HEPATICA GORDUROSA NAO ALCOOLICA & DOENCA CORONARIANA:
RELEVANCIA DA ASSOCIACAO. Oral NA-011. In: Congresso da Associag&o
Latino-Americana para o Estudo do Figado, 12-14 ago. 2010, Porto Alegre,
Brasil. Annals of Hepatology, v. 9, n. 2, p. 329, 2010.

2. GESIRA SOARES DE ASSIS FLORENTINO, HELMA PINCHEMEL COTRIM,
CONSUELO PADILHA VILAR, ANDRE VINICIUS DE ASSIS FLORENTINO,
CLAUDIA DANTAS GADELHA, ALEXANDRE MAGNO DE N. MARINHO.
DOENCA HEPATICA GORDUROSA NAO ALCOOLICA EM MULHERES
MENOPAUSADAS: HA INFLUENCIA DA TERAPIA DE REPOSICAO
HORMONAL? Péster NA-014. In: Congresso da Associacdo Latino-Americana
para o Estudo do Figado, 12-14 ago. 2010, Porto Alegre, Brasil. Annals of
Hepatology, v. 9, n. 2, p. 330, 2010.

3. CONSUELO P. SALVADOR; HELMA P. COTRIM; GESIRA S. FLORENTINO;
CIBELLE BARRETO; GERSON BRAGAGNOLI; PAULO A. SCHWINGEL;
ANDRE V. FLORENTINO. RELEVANCE OF NON-ALCOHOLIC FATTY LIVER
DISEASE IN INDIVIDUALS UNDERGOING CORONARY ANGIOGRAPHY. In:
Annual Meeting of the American Association for the Study of Liver Diseases
(AASLD), 04-08 Nov. 2011, San Francisco, California (USA). Hepatology v. 54,
n. 4 (suppl), p. 1141A, 2011.

4. FLORENTINO G.S.A., COTRIM H.P., SALVADOR C.P., FLORENTINO AV.A,
GADELHA C.D., SCHWINGEL P. Nonalcoholic Fatty Liver disease in
Menopausal Women: Influence Hormone Replacement Therapy. Poster PP0851.
In: XXI conference of the Asian Pacific Association for the Study of Liver
(APASL), 17-23 fev. 2011, Bangkok, Thailand. Hepatology International v.5,
p.197, 2011.
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tes con HGNA. MATERIAL Y METODO: Cincuenta y
cuatro pacientes con diagnéstico histolégico de HGNA, inclui-
dos en “Viusid trial” publicado en Alimentary Phamacology
and Therapeutics 2009; 30:999-1009 y que fueron tratados
con dieta hipocalérica de 1620 kcals y ejercicio fisico durante
24 semanas de tratamiento, fueron seleccionados para el and-
lisis. MATERIAL Y METODO: Se defini6 un punto de cor-
te de 5% para la pérdida del porciento del peso corporal. Se
evalué la asociacién entre una pérdida mayor o menor al 5%
con la mejoria histolégica, los parametros bioquimicos y me-
tab6licos. Para el anilisis de las variables cuantitativas fue
empleado el test de Wilcoxon para la comparacién de medias ¥
el ji cuadrado para las variables cualitativas, con una signifi-
cacién estadistica o = 0,05. RESULTADOS: Hubo una me-
joria histolégica significativa del NAS score, de la esteatosis ¥
la fibrosis, pero no de la inflamacién y el balonamiento en
aquellos pacientes con una reduccién del porcentaje peso cor-
poral superior al 5% (P = 0,001). Se observé una reduccién si-
ganificativa en los valores medios de aminotransferasa
(ALAT) en aquellos pacientes con una reduccién del porciento
del peso corporal superior al 5% (-22,7£7) en comparacién a
aquellos pacientes con una reducciéon menor al 5% (15,7+6,9)
en los que hubo un incremento de los valores medios (P <
0,0001). No hubo cambios significativos en los pardametros
metabélicos (glucemia, HOMA-IR e insulinemia) entre los que
perdieron mas o menos del 5% del peso corporal. CONCLU-
SIONES: Nuestros resultados sugieren que una pérdida
igual o mayor al 5% del peso corporal es capaz de reducir sig-
nificativamente el NAS score, la esteatosis, la fibrosis y los va-
lores de aminotransferasa en pacientes con HGNA.

% ORAL NA-011

DOENCA HEPATICA GORDUROSA NAO ALCOOLICA
& DOENCA CORONARIANA: RELEVANCIA DA
ASSOCIACAO

CONSUELO PADILHA VILAR*** HELMA COTRIM PINCHIMEL** GESIRA
SOARES DE ASSIS FLORENTINO,** MOURIBE ARRUDA FELINTO
ARAUJO,”* CIBELLE PADILHA VILLAR BARRETO," GERSON
BRAGAGNOLI*
*UFCG , UNIVERSIDADE FEDERAL DE CAMPINA GRANDE-PB. "UFBA. PROGRA!
POS-GRADUAGAO EM MEDICINA E SAUDE - FACULDADE DE MEDICINA DA BAS'A.
**FCM, FACULDADE DE CIENCIAS MEDICAS-PB.

INTRODUGCAO: A Doenca Hepdtica Gordurosa Nao Alcodli-
ca (DHGNA) estd associada a fatores de risco como di
mia, diabetes mellitus e obesidade. Recentemente. vem =
também associada a doencas cardiovasculares, que podem 2u-
mentar a morbidade e mortalidade dos pacientes. OBJETI-
VO: avaliar a correlacao entre DHGNA e doenca coronar:
(DAC) em individuos submetidos a cineangiocoronar:
(CAT). METODOLOGIA: Estudo transversal onde
avaliados individuos submetidos a CAT entre abril de 2
abril de 2010, com suspeita diagnéstica de DAC. em hospitais
referenciados para atendimento em cardiologia em Campina
Grande — Paraiba, Nordeste do Brasil. Todos os pacientes fo-
ram submetidos a avaliagd@o clinico-laboratorial (colesterol. tri-
glicérides, ALT, AST, GGT, . glicemia, insulina‘.
ultrassonografia abdominal (USAB) e CAT. Critérios para
DHGNA: ingestdo alco6lica < 140 g/semana para o0s homens e
< 70 g/semana para as mulheres; exclusio de outras doencas
hepiticas; presenca de esteatose na USAB. Analise estatistica
dos dados foi realizada com a utilizacdo do programa SPSS
17.0. As varidveis continuas foram descritas como médias =
desvio padrdo. Nivel de significincia (p) < 0,05. RESULTA-
DOS: Foram avaliados 102 individuos com média de idade de

60,7 + 9,3 anos, 52,9% eram mulheres, 70,2% (71) dos casos
apresentavam sobrepeso/obesidade, 20,6% (21) eram diabéticos,
52,9% (54) tinham dislipidemia. A fregiiéncia de DHGNA foi de
43,15 (44) e 58,8% (60) desses individuos apresentaram doenca
coronariana. A associacio DAC e DHGNA foi observada em
41,65 (25/60) dos casos dos quais 28% eram diabéticos, 68%
dislipidémicos. 80¢ hipertensos, e 88% apresentavam sobrepeso
e/ou obesidade, sendo que 60% apresentavam obesidade central.
RI foi observada em 48 desses casos. CONCLUSOES: a) foi
elevada a freqiiéncia de DHGNA (43,1%) e de DAC (58,8%) na
amostra estudada: b: foi relevante a associagdo DAC e DHGNA
(41.6%1: ¢ foi fregiiente a presenca de fatores de risco comuns
para DHGNA e DAC: di o estudo mostra a importancia de se
avaliar a correlacio entre a DGHNA com a gravidade da DAC
na cineangiocoronariografia para melhor entendimento dessa
correlacdo e melhor orientagao dos pacientes.
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PAPEL ETIOLOGICO DA ESTEATOHEPATITE NAO
ALCOOLICA NA CIRROSE CRIPTOGENICA
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INTRODUCAO: A relacdo entre esteatohepatite nao alcoé-
lica (EHNA) e cirrose criptogénica (CC) é sugerida principal-
mente pelo estudo de fatores de risco para EHNA, ou seja,
sexo, indice de massa corpérea (IMC), glicemia de jejum alte-
rada (GJA), trigliceridios (TG) >150 mg/dL, HDL colesterol
(HDLc) < 40 mg/dL para homens e < 50 mg/dL para mulhe-
res, PA > 130x85 mmHg e obesidade central. OBJETIVO:
Determinar a prevaléncia de fatores de risco para EHNA nos
pacientes portadores de CC e comparé-la com a dos pacientes
com EHNA, cirrose por dlcool e por hepatite C no nosso meio.
MATERIAL E METODO: Pacientes maiores de 18 anos,
portadores de EHNA comprovada por biépsia hepética ou de
cirroze por hepatite C, por 4lcool ou criptogénica, foram ava-
liados quanto ao sexo, IMC, glicemia, TG e HDLc. Medidas de
ociacdo foram feitas entre os dados de todos os grupos. Re-
nltades: No grupo com CC (47 pacientes): 48,9% sexo femini-
o: IMC >3 0 em 31.8%; glicemia > 100 em 75%, sendo > 126
- 4097 TG > 150 em 25.6%: homens com HDL < 40 em

~ulheres com HDL < 50 em 81%. No grupo com EHNA
- 68.1% sexo feminino; IMC > 30 em 73,8%; gli-
iz > 100 em 72.1%. sendo 2 126 em 34,9%; TG>150 em
- homens com HDL < 40 em 53,8% e mulheres com HDL
< 50 em 36%. No grupo com cirrose por dlcool (75 pacientes),
HCV (70 pacientes) e alcool+HCV (50 pacientes): 35,2% sexo
feminino; IMC>30 em 20,6%; glicemia >100 em 48,9%, sendo
> 26 em 20,5%; TG > 150 em 20,1%; homens com HDL < 40
em 42.1% e mulheres com HDL< 50 em 55,6%. Nao houve di-
ferenca estatistica entre os grupos com CC e EHNA quanto
a0 sexo e GJA e/ou DM. Houve diferenca estatisticamente sig-
nificativa entre os cirréticos por HCV e dlcool e aqueles com
EHNA e CC quanto a GJA. Para as demais varidveis, 0 grupo
com CC se mostrou diferente do grupo com EHNA. CON-
CLUSAO: Os resultados mostram concordancia com a lite-
ratura quanto a prevaléncia de glicemia de jejum alterada e/ou
DM naqueles com CC ser semelhante & apresentada pelos pa-
cientes com EHNA, sugerindo uma possivel associagao de CC
com EHNA prévia. No entanto, a comparacao da prevaléncia
do IMC, de hipertrigliceridemia e niveis reduzidos de HDLc na
CC e EHNA nio se mostrou semelhante.
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_ PADRAO AODOPPLERDA VEIA _
HEPATICA DIREITA NA CARACTERIZACAO DA
DOENCA HEPATICA
GORDUROSA NAO ALCOOLICA:
COMPARACAO COM BIOPSIA
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INTRODUCAO: A utilizagdo mais cldssica da ultrassono-
grafia (USG) com Doppler das veias hepdticas é nas causas
p6s hepdticas de hipertensdo portal. Além destas situacdes, es-
tudos em obesidade e em doenca hepéatica gordurosa n3o al-
codlica (DHGNA) tém demonstrado que a esteatosze ¢ a fibrose
sdo as causas principais de padrdo anormal ac Doppler da veia
hepética direita. OBJETIVO: Avaliar a correlacdo entre o
padrdo ao Doppler da veia hepética direita e o grau de esteato-
se, inflamacéo e fibrose a biépsia na DHGNA. PACIENTES
E METODOS USG com Doppler da veia hepdtica direita foi
realizada em 82 voluntérios. Dentre estes, 42 eram portadores
de DHGNA e foram também submetidos & biépsia hepética
percutanea por agulha (Tru-cuz). Os demais 40, sem fatores
risco para DHGNA e sem esteatose a USG, foram incluidos
como controles. O padrao ao Doppler da veia hepética direita
foi classificado em trifdsico (normal, regular, com fluxo rever-
so curto), bifdsico (sem fluxo reverso, mas com flutuacédo de
mais de 10% da amplitude fasica média) e monofésico (patolé-
gico, plano, com oscilagdo da onda menor que 10% da ampli-
tude média). Os espécimes obtidos por biépsia hepdtica por
agulha foram corados com Tricrémio de Masson e Hematoxi-
lina-Eosina (H&E) e classificados em esteatose discreta (até
33% dos hepatécitos com esteatose), moderada (de 33 a 66%) e
acentuada (mais de 66%). A fibrose e a inflamacdo foram
classificadas de acordo com sua intensidade e localizacdo no
16bulo hepético. RESULTADOS: O padrido foi trifdsico em
38 (95%) dos controles; e em 9 (56,3%) do subgrupo com es-
teatose discreta enquanto no subgrupo com esteatose acen-
tuada o padrdo foi monofisico em 60% encontrando-se
diferenca significante na distribui¢do dos padrdes ao Doppler
(teste de Mann-Whitney, P < 0,01). Houve uma correlacio in-
versa e significante entre o padrdo de fluxo da veia hepética
direita e o grau de esteatose e (r = -0,57, P < 0,01). A corre-
lagdo com o grau de inflamacdo (r = -0,48) e com o grau de fi-
brose (r = -0,44) foram menos evidentes, mas ainda
significantes (P<0,01). CONCLUSAO: A alteracio do pa-
drao de fluxo da veia hepatica em pacientes com DHGNA pode
sugerir reducdo da complacéncia vaseular devido 2 infiltracao
gordurosa.
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DOENCA HEPATICA GORDUROSA NA0O ALCQOLICA
EMMULHERES MENOPAUSADAS: HA INFLUENCIA
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INTRODUCAO: A Doenca Hepética Gordurosa Néo
Alcodlica(DHGNA) é freqiiente em mulheres nas 5% e 62 déca-
das, e, portanto, na menopausa. Nessa fase também é mais
freqiiente a obesidade, diabetes tipo 2 e dislipidemia. Entretan-
to, as caracteristicas clinicas da DHGNA nessas mulheres nédo
estao bem definidas. OBJETIVOS: Avaliar a freqtiéncia e
caracteristicas clinicas e bioquimicas da DHGNA em mulheres
menopausadas (MMP); avaliar a correlacio entre utilizacdo de
terapia de reposi¢do hormonal (TRH) e DHGNA. METODO-
LOGIA: Estudo de corte transversal onde foram avaliadas
MMP entre abril/ 2009 a abril/2010 procedentes da Regido
Nordeste do Brasil. As participantes submeteram-se a ava-
iiacdo clinica, ultrassonografia de abdomen (US) e exames la-
boratoriais (glicemia, triglicérides(TQG), colesterol, LDL, HDL,
ALT. AST, GGT, insulina, ferritina, saturagdo transferrina,
antinticleo. AgHBs, anti-HCV e foram divididas em 2 grupos:
Critérios para DHGNA: presenca de esteatose ao US; exclusdo
de ingestdo alcodlica(> 70g/semana); e outras doencas hepati-
cas. Resisténcia a Insulina: HOMA_IR > 3,0. Excluido diabéticas.
Anilises estatisticas: programa SPSS 17.0 para windows: tes-
te t para comparar os dois grupos com e sem DHGNA, teste
qui-quadrado para as varidveis categéricas, nivel de signifi-
cancia estatistica de 5%. RESULTADOS: Participaram do
estudo 179 MMP, e dessas 60(33,5%) que tiveram diagnéstico
de DHGNA foram incluidas nesse estudo. A média de idade foi
de 57,0 + 6,7 e as médias de IMC e a cintura foram 30,6 + 4,4,
99,0 + 9,3 respectivamente. Fatores de risco para DHGNA:
obesidade em 30(51,8%),TG elevado 35(60,3%) e HDL
37(66,1%); hipertensao arterial 22(36,7%). ALT estava elevada
em 4(7,8%), AST em 5(8,6%) e GGT em 27(45,8%). Média de
HOMA foi 2,79 + 1,65. Esteatose na US foi observada em
100%. Das 179 mulheres menopausadas avaliadas 12, 8% (23)
referiram uso continuo de TRH (> 12 meses) (Grupo 1), e
dessas 8,7% (2/23) tinham DHGNA. Entre aquela que nio fa-
ziam uso de TRH (Grupo 2), DHGNA foi observada em 37,2%
(58/156). CONCLUSOES: a) foi elevada a freqiiéncia de
DHGNA e de sindrome metabélica em mulheres menopausa-
das (MMP); b) associacdo da terapia de reposi¢gdo hormonal
(TRH) com a DHGNA ndo foi relevante. A freqiiéncia de
DHGNA foi maior entre as mulheres que nio utilizavam
TRH; c¢) nesse estudo a TRH néo influenciou freqiiéncia de
DHGNA em mulheres na menopausa.
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SUPLEMENTACAO CQM BETAINA EM PACIENTES
COM NASH: DIMINUICAO DA ESTEATOSE HEPATICA
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INTRODUCAO: A doenca hepatica gordurosa nio-alcoélica
(NAFLD) é uma doenca de desordem metabélica caracterizada
pela infiltracdo de gordura no figado na auséncia de consumo
de 4dlcool. O espectro da doenca varia desde esteatose pura, es-
teatohepatite nao-alcoélica (NASH) e cirrose. Sdo comumente
relacionados 4 NASH distiirbios metabélicos como obesidade,
dislipidemia, diabetes mellitus tipo II e desnutrigdo. O trata-
mento da NASH ainda néo esté estabelecido e a betaina que é
um componente normal do ciclo da metionina, com caracte-
risticas hepatoprotetoras podendo diminuir a esteatose hepati-
ca, tem sido proposta. MATERIAL E METODOS:
Participaram do estudo 14 individuos com diagnéstico histolé-
gico de NASH [8 mulheres (52,38 + 8,7 anos) e 6 homens
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analysis showed that in comparison i lean NAFLD, nondean
NAFLD patients were more likely to be male [OR {95% Cl):
1.71 [1.08 - 2.71}] ond insulin resistant [{OR: 5.95 {3.40 -
10.41}] but less likely 1o report excellent or very good health
stotus [OR:0.51 [0.29 - 0.89]]. CONCLUSIONS: Although
both lean and nondecn NAFLD cre more fikely to have compo-
nents of MS than their weightmatched non-NAFLD controls,
lean NAFLD patients have different clinical, nutritional and
health status profile than the nandean NAFLD patients.
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ASSOCIATION BETWEEN NONALCOHOLIC FATTY
LIVER DISEASE AND SERUM URIC ACID IN THE US POP-
ULATION

Ming-Hsiung Shih!:2, Mariono lozo®, SutHsun liv3, Jeonne
Clark34; Fomily Medicine, CordinalTien Hespital Yung Ho
Branch, New Toipei City, Taiwan; *Master of Public Health Frogim,
Johns Hopkins Bloomberg School of Public Health, Baltimore, MD;
3Epidemiolagy, Johns Hagkins Bloomberg School of Public Healih,
Baftimore, MD; “Department of Medicine and Welch Center for
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University School of Medicine, Baltimore, MD

Context: Studies conducted in Eastern Asia revealed that serum
uric acid (SUA] level is highly related to nonalcoholic fatty liver
disease {NAFLD). However, fimited informotion is ovailable in
the United States. Our objective was o determine the associo-
fion between NAFLD and SUA level in the US and fo determine
if this was independent of age, sex, and components of meta-
bolic syndrome [MetS). Methods: We anclyzed data from
7003 men and women oged 2074 in the Third Nationol
Health and Nutrifion Examination Survey {1988-1994} who
received an ulirasound exam of the gallbladder and had it
reviewed for hepatic steatosis, had fasted at least 8 hours
before the blaod collection, and had complete information on
the components of the metabalic syndrome, serum uric ecid
and liver enzymes. We defined NAFLD as the presence of
stegiosis withcut alcohol averconsumption or the use of zydovu-
dine or didanosine. We defined hyperuricemia as SUA > 7.0
mg/dL for men and > 5.7 mg/dL for women. We calculated the
prevalence and odds ratic |OR) of NAFLD by SUA, adjusiing
for sex, age. race, alechal consumption, body mass index, sys-
tolic blood oressure, fosting plasma glucose, high-density
lipoprotein cholesterol, and serum triglycerides. We conducted
similor analyses using sex-specific quintiles of SUA. Results: The
overall prevalence of NAFLD wos 16.7% {95%Cl: 15.3-
18.1%). The prevalence of NAFLD omong individuals with
hyperuricemio was 30.6% vs. 13.6% in those wilhi normol SUA
(p<0.001). Additianally, the prevalence of NAFLD was higher
in participonts with higher serum uric acid levels [10.1%, 9.9%,
14.2%, 20.6%, and 30.3%, respectively from the second
(women: 3.8-4.2 mg/dL; men: 5.2-5.7 mg/dl] to the fifth quir-
file of SUA{women =5.7 mg/dL; men 27.2 mg/dl). After adjus-
ment, individuals with hyperuricemia were significantly more
likely 1o have NAFLD {OR: 1.4, 95% Cl: 1.1-1.8). Similorly, the
adjusted odds of NAFLD were significantly higher in a stepwise
fashion from the third tc the fitth quintile of SUA {ORs: ©.9, 1.3,
1.5, ond 1.5, respectively; pvalue for trend <0.01} as com-
pared o the lowest quintile. Conclusion: NAFLD and SUA level
were sirengly and independently associofed in this nationally
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representative sample of men and women after adjustment for
multiple foctors. However, whether elevated uric acid level is in
the causal pathway, o marker or o conseguence of NAFLD can-
not be determined from this crosssectional study, and prospec
five sfudies are needed to further clarify the associafian.
Disclosures:

The followirg people have nothing o disclose: Ming-Hsiung Shih, Mariona Lozo,
Su-Hsun Liy, Jeanne Clork

1648

RELEVANCE OF NON-ALCOHOUC FATTY LIVER DIS-
EASE IN INDIVIDUALS UNDERGOING CORONARY
ANGIOGRAPHY

Consuelo F. Solvador® !, Helma B Cotrim®, Gesira S, Florenting® i,
Cibelie Barrsto?, Gerson Bragagnol, Pavlo A. Schwingsl', André
V' Florenting®: IMedicine, Universidade Federa! Bahia, Salvador
Bahia, Brazil: ZMedicine, Universidade Federcl de Campinc
Grande, Campina Grande - Poraibe, Brazil: *Medicine, Faculdade
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Poraiba, Brozi!

Buckground and Aim: Non-alcoholic fotty liver disease [NAFLD)
and coronary artery disease (CAD) are assaciated with obesity,
dicbefes, dyslipidemia and meiabolic syndrome {f5). How-
ever, the relationship between NAFLD cnd CAD remains con-
iraversial and this study oimed to evalucte: a} the relsvance of
NAFLD individuals undergoing cororary angiography [CAGY;
b) the relationship betwesn CAG severity and the presence of
NAFLD. Melhodology: From April 2009 to April 2011, indi
viduals undergoing CAG due to a suspecied CAD at University
Hospital were enrolled. Al of them performed abdominal uliro-
sound [AUS], clinical and loboratorial evaluation (HBsAg, anii-
HCV. ALT, AST, GGT. lipids, glucose, insulin, fervifin and aulo
antibodies). NAFLD eriteria included: history of ethanol intake
<20g/day; exclusion of ather liver diseases; presence of
hepatic stectosis on AUS. CAD criteria: cbstructive lesions in
epicardial arferies or theic major branches. Severity of CAD
was assessed by sienosis =70% on af least one main vessel.
ATPl criteria were used to MS diagnosis. HOMAIR=3 was
considered insulin resistance {IR). Datc were processed using
SPSS software. Continuous voriables were summarized with
means and siandard deviations while categorical varicbles
were presented s obsolute frequencies ond percentages.
Unpaired (T) fest was used fo assess fhe differences in mean
ond the chisquare fest for comporison of frequency data. Al
statistical methods were two-toiled and significance level wos
set to 5%. Results: Totally 244 individuals were included and
63.5% {155} had diagnosis of CAD. NAFLD was observed in
43.8% (68/155) of these ceses. The mean age of the patients
was 62.32%.4 years and 64% were men. Patients with CAD
and INAFLD, when compared those without NAFLD presented o
significantly higher BMI, waist circumference, insulin levels and
irighycerides (p<0.05). HOMAJR=3.C wos fourd in 50% of
these individuals in contrast to 19.3% in non-NAFLD patients
(p<0.0001). MS was cbserved in 64.7% of NAFLD cases: ele-
vated measurement of waist, arterial hypertension, elevated
Figlycerides and low levels of HDL were observed in 6€%,
78%, 86.8% and 76.5% of the cases respectively. Stenosis
270% or CAG was observed in 78% of patients with NAFLD
and in 79% of nonNAFLD cases. Conclusions: The frequency
of NAFLD in individuals with CAD was elevated: obesity, can-
tral obesity, elevaied index of IR, rriglycerices and insulin levels
were relevant risk factors associaied with NAFLD and CAD. The
results showed that in patients whe have coronery arfery dis
ease, NAFLD should be investigated, independently of the CAD
severily.

Disclosures
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Hormone Replacement Therapy
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Background: Aligraions in body compositivn. £ disiribution andior
hormonal or metabolic changes ocenr following mencpause and
ubwesity, dyslipidemia, dizbetes and mesabolic syndrome (MS) are
commen. However, the chargcweristics of nonafocoholic fatty liver
dizense (NAFLEY in mennpausse necd (0 be betler unceratoond.

Aim: To evalgate the frequency of WAFLD in posimenopawsal
women; the correlation of menopause with fearsres of MB: the
association of hormone replacement therzpy (HRT) with NAFLD
Methodology: A serics-case study evalusted menopassal sonen
fecm April/2009 wm Aprill 2010, All the participants fud clinscal and
lahoratorsal evaluations (HEsAg, anti-HOV. ALT. AST, GOT, CPK.
lipids, piocose. insulin, auo antibedics, Forritm, transforing saturs
tiom). abdoainal wlrrasound (ALTS), HOMA-TR=3 was considened
insulin resistance (R NAFLD criteriai negative or oceasionzl his
tory of etharol intake (<20 gy exclusion of athers Bver diseases;
hepatic seatosis on ALS,

Results; The stedy inchedest 179 menopawsal svomen. NAFLD oni-
1o were observed in 9l {33, 5% and they presented: the mean age
of 7.0 & 6.7 vears and the means of BMI and wiist circumfeseace
A 306 £ 44 and 900 L 03 respectively. Hepotic steatosts wis
abserved in 15 of these cases on ALS. Merabolic syrdrome lea-
fures obsesved were: central ohesity in 30 (5186, byperiension in
23036, 7%, elevazed trighecerides in 35060.3% ) and tow HDL-C in
3716615 ) respectively, History of HRET used was reterred by [2.8%
2341791 of the menopausal women and 579 (223) of them bad
NAFLD. The presence of MS feamres was simibiar in women with and
withou history of HTR.

Conclusions: The frequency of NAFLD in menopadsal woemen
{MME) was highy it was associated with Teatures of metabodic syn-
dgnme: the correlation of MAFLD with hormone replacement therapy
ITRH) wus nol observed. The resulis suggest thal the frequeacy of
NAFLD in mencpausal women was not influenced by the TREL
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LM .-cholesteral Serum Levels Inversely Correlate with Oxysterols
Plasmue Levels in HOV Infected Pationts
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Buckgraundfaims: Hepatitis C vicus (HOV) infestion s characier
ised By incressed oxidative stress (08), which is well evaluabbe
resting oxystercds plasma concesradien. These molecales. mmlereriag
with different cellular functions. may affect lipid metabolism thioogh
Liver X Feceprors (LXRs) modulstion. HCY explois Rost fipid

metabelism o facifitute s replicazion and s diffesion. Howeuer,
their plisrria fevels have nol yet been studied s chromeally HOW
intected patients (CHOL Thes, we aimed o evaluate and hizhlight the
ptentivl pathegenstic ol of pavsternls, T-ketochobesaenol (TKC) and
T-hela-hvdrogycholesierol 1 Theta@H). o HOV-relawed  lipsd
dysmetaboiian,

Metheds: The study wis varmied ouz on B comsceutive patients, 42
Chronie Hepetitis O infected (83% of which by HOV penotype [b
and 3% Non Alcoholic Famty Liver Discase (NAFLD} Plasmi oxys
serobs, TR amd Thetall L levels were determined by isotope dilution

-pas chromulugraphy miss specromery (GCME) -

Results® (0-MS revealed Righer TRO (TI2 ¢ 773 wse 3=
+ 145, g2 (L005) and Theratii (257 £ Mbvs 1S D49 0=
DK plasma levels in HOV respoct o NATLTY putierls, Fusher”
maore. multivariate  regression  analysis highlighted  an iaverse
independent comelation berween high oxysterals and Jow LDL-cho-
lestered (p = (.01 Tor TheiOH: p = 002 for THC) plasns levels in
HOWV sroup: i conrast. NAFLD group showed a diroct corciation
Felween oavsierals fevels and LDE-cholesterol (p < OA0T for -
3 p = 0002 for TKC)

Conclusions: Our work for the lirst tme correlates oxyerols plusnig
tevels, markers of oxidative stress, 1o lipid dysmesbolism, in HCV
infected pericnts. In additdon, our data furtier sugpo o diferent
regalation of lipid metabolism i HOW infected and NAFLED patients,
suspesting that the non aleobolic liver steatosis (NAFLDY s siei-
rewis doe o HOW-related fnid dysmetabolise, Bave different featines,
probably due 0 oxysterels, and thus canmot be considercd eqgually.
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Liver Histugathology versus Bischemical Markers in Hepatic REeRLOsis
.. Mohameet!, LL Rame’, M5 Bl Rasiky!, 0.0 Shiker’,

MM Mosserr |, Yo Wabeim!

Mrapical Med Medieel Rischemisire, Faeailv of sedien
Cuirn Dinfversiiv, Cairo; '.F'u.‘h.un'ra_\:ln'. Fhawdenr Hillcerr Bescared
Imaritacie, (rizg. Egvpr

Background: Non-aleahalic Jully Liver disease (MAFLIN iy pevon
mieed s one of e most fregeent caeses of chronic Hiver disease and
aheormual liver Funetiom lests,

Adde To study the pattern of serom lepting adipenccting apalipn-
protein AL TNF alpha snd hepasic tssue THE alphe in paticats
with MAFLD amid to assess the validity of twse Biomarkers versns
histopathelogy 0 diagnosts of difforent types of hepatie sleatosss
with speciul emphosis on the comclation with the sevesily of
illness.

Patients and methods: A prospective stody of 20 paticols sk
NAFLIY and 15 normal individuals as controls was camied ool
Complete history taking, clinical examination, laboratory paramelers,
ahdommnd wltrasonopraphy. needie liver biopsy and histopathologi:
exanmration were done for all cases, Seores of fibrasis (BAAY and
madified APRI were also done.

Resuhts: Hepatic sicatasis is a disease of bath sexes with fomale
predominance. mostly n the Tourh decade. The main risk Swors for
NAFLI? are ohesity, hyperriplyocridemia and disbetes meliitos.
Sernm leptin. spolipoprotein Al and TNF atpha sre cupable o dil
Ferenlinte berween MATLID patents and normal mdividuals with
sprvific cutel], BMI =258 indicale hoepanic steatoses with higi sen-
sitivity wnd spociicity.

Conclusions: Glevated transeminses in NAFLD especially AST
could indicate the develupment of NASH weth no correlativi with
severily of lesion, Despite the significant cormelation hetwoen liigh
serum Tevel of leptin. apolipoproein Al and TNF alpha and low
serem devel of adiponcetin in NAFLD putients: no single misekes
succeeded o predict the development of non-ateohalie sexiohepatils
(MASHL BAAT amd modified APRD soores are good diagnosiic 1ol
fior dingnosis of hepatic Ehroses i NAFLI patiests,
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Anexo E - Trabalhos Apresentados em Congressos

1. Doenca Hepatica Gordurosa Nao Alcodlica e uso de Estatinas: Fator de Risco ou
Beneficio? Apresentacdo oral. In: XXl Congresso Brasileiro de Hepatologia, XIV
Simpdsio Internacional de Terapéutica em Hepatite Viral, IV Simpdsio de Terapia
Intensiva em Gastroenterologia e Hepatologia da UGH-HP, | Semana Sul
Americana de Figado e Il Encontro Amazoénico de Hepatites Virais. 27 set. a 01
de out. 2011, Salvador, Brasil.

2. Doengca Hepatica Gordurosa N&o Alcodlica em Pacientes com Doenca
Coronariana. Apresentacéo oral. In: XXI Congresso Brasileiro de Hepatologia, XIV
Simpésio Internacional de Terapéutica em Hepatite Viral, IV Simpdésio de Terapia
Intensiva em Gastroenterologia e Hepatologia da UGH-HP, | Semana Sul
Americana de Figado e Ill Encontro Amazénico de Hepatites Virais. 27 set. a 01
de out. 2011, Salvador, Brasil.

3. Terapia de Reposi¢cdo Hormonal em Mulheres na Menopausa: Fator de risco ou
de Protecdo para a Doenca Hepética Gordurosa N&do Alcodlica? Apresentacdo
oral. In: XXI Congresso Brasileiro de Hepatologia, XIV Simpoésio Internacional de
Terapéutica em Hepatite Viral, IV Simpésio de Terapia Intensiva em
Gastroenterologia e Hepatologia da UGH-HP, | Semana Sul Americana de Figado
e lll Encontro Amazonico de Hepatites Virais. 27 set. a 01 de out. 2011, Salvador,

Brasil.
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Medeiros-Neto, Gerson Bragagnoli, Paulo Schwingel. Hormone replacement
therapy in menopausal women: risk factor or protection to nonalcoholic fatty liver
disease? Annals of Hepatology 2012; 11: 147-9.
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To the Editor

Non-alcoholic fatty liver disease (NAFLD) repre-
sents a clinical condition that may progress from
steatosis to steatohepatitis, cirrhosis and hepatoce-
Ilular carcinoma. There are not enough information
about the relationship between menopause and NA-
FLD, and this study evaluated the relevance of this
liver disease in menopausal women (MPW), and the
relationship between hormone replacement therapy
(HTR) and NAFLD.

MATERIAL AND METHODS

MPW were enrolled from April/2009 to April/
2011. Those who had criteria to NAFLD were inclu-
ded in two groups:

e Group 1 (G1) women who referred HRT use > 6
months.
e Group 2 (G2) women that denied HRT use.

NAFLD criteria: history of ethanol intake < 20
g/day; exclusion of other liver diseases; presence of
hepatic steatosis on abdominal ultrasound. All vo-
lunteers performed clinical and laboratorial evalua-
tion. ATP-III criteria were used to metabolic
syndrome (MS)! and HOMA-IR > 3.0 was considered
insulin resistance (IR). Fischer’s exact test and in-

Correspondence and reprint request: Helma Pinchemel Cotrim, M.D.
Programa de Pds-graduacio em Medicina e Salde-PPgMS

Hospital Universitario Prof. Edgar Santos, 50. Andar

Rua Padre Feijo s/n-Canela, Salvador-Bahia-Brazil

Phone/Fax: 55 71 276-2373. E-mail: hpcotrim@ufba.br

Manuscript received: July 07, 2011.
Manuscript accepted: August 19, 2011.

dependent t-test were used to compare frequencies
and means respectively. Proportions of NAFLD bet-
ween groups were calculated to estimate the odds ra-
tio (OR). All p-values were two tailed and the
significance level was set to < 0.05.

RESULTS

A total of 251 MPW were evaluated and 37% had
criteria to NAFLD: 14 in G1 and 79 in G2 (crude
OR: 0.54). Features of MS have similar frequencies
except for high waist circumference in G2 (Table 1).
Higher proportions of subjects with IR and elevated
level of GGT and ferritin were observed in G2. Rates
of elevated liver aminotransferases were similar in
both groups.

COMMENT

The relationship between menopause, NAFLD
and HRT needs to be understood. Features of MS
are frequent in the women in the 6th and 7th deca-
des, and these conditions may explain the elevated
frequency of NAFLD in these women. Deficiency of
estrogens in menopause also has been related to
elevated levels of cholesterol, LDL cholesterol, tri-
glycerides, insulin, presence of central obesity, IR
and MS, and the absence of estrogen favors hepatic
steatosis.23 Gutiérrez-Grobe, et al.? studied the re-
lationship between features of MS and levels of es-
trogens and observed normal levels of estrogens in
pre menopause, lower levels in post menopause and
in women with polycystic ovary syndrome (POS).
Higher NAFLD prevalence also was reported in
post menopause and in women with POS. The diffe-
rence between men and women in the clinical cour-
se of chronic hepatitis C (CHC) has been
demonstrated. The progression of fibrosis is faster
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Table 1. Characteristics of menopausal women (MPW) with NAFLD (n = 93).

Variables Group 1* (n = 14) Group 2** (n=79) p
Metabolic syndrome risk factors
Elevated glycemia 0 (0%) 9 (11.4%) 0.35
Hypertension 6 (42.9%) 49 (62.0%) 0.18
High waist circumference 6 (42.9%) 67 (84.8%) < 0.001
High triglycerides 4 (28.6%) 40 (50.6%) 0.16
Low HDL cholesterol levels 9 (64.3%) 52 (65.8%) 0.91
Elevated liver enzymes
AST 0 (0%) 6 (7.6%) 0.59
AT 2 (14.3%) 16 (20.3%) 1.00
GGT 1(7.1%) 30 (38.0%) 0.03
High ferritin levels 1(7.1%) 36 (45.6%) < 0.01
HOMA-IR index > 3.0 0 (0%) 24 (30.4%) 0.02

*G1: women that have referred HRT use. **G2: women that denied HRT use.

in men with CHC even when potential confounding
factors such as age, duration of infection, or meta-
bolic features are accounted.’® The reduced rate of
fibrosis among women disappears after menopause
when compared with men. However, this rate is
slowed in MPW underwent by long-term estrogen
exposure with hormone replacement therapy
(HRT).” Villa, et al.® evaluated prospectively pa-
tients with CHC and observed that menopause is
independently associated with the severity of liver
damage, and that menopausal women have a re-
markably lower likelihood of achieving sustained
virologic response. The authors also identify the
length of estrogen deprivation as a strong indepen-
dent risk factor for fibrosis, and they have sugges-
ted that menopause could be significantly
correlated with necroinflammation, steatosis, and
metabolic alterations.

Few studies have addressed the relationship bet-
ween HRT and NAFLD in MPW. Some experimental
studies? have demonstrated that estrogen can in-
fluence the development of NAFLD, and the possible
relationship between deficiency of estrogens, MS
and NAFLD.?10 The relationship between estrogen
deficiency and low levels of cytokines after menopau-
se has been discussed, and attention has been done
on levels of TNF-alfa and IL-6; these cytokines un-
dergo large changes during menopause.'12 Howe-
ver, this subject deserves future investigation in
NAFLD. The current study, that involved a large
series of menopausal women, observed an elevated
frequency of NAFLD in MPW; insulin resistance in-
dex significantly elevated in MPW who deny using
HRT; low frequency of MS features in MPW, who
have used HRT. In conclusion these results may su-

ggest that HRT is not a risk factor to NAFLD, and
hypothesize that HRT could be a protective factor
against this liver disease. However, it is a challenge
for future investigation.
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