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XVi
RESUMO

A doenca hepética gordurosa ndo alcoodlica (DHGNA) tem alta prevaléncia em individuos
obesos e o principal tratamento recomendado é a modifica¢do no estilo de vida. Avaliou-se 61
mulheres obesas por medidas antropométricas, bioquimicas, clinicas e de imagem, no inicio e
apos seis meses de tratamento, constituido de orientagdes para mudangas no estilo de vida e,
apos diagndstico de esteatose hepatica foram divididas em grupos DHGNA e Controle. O
consumo alimentar foi aferido pelo Questionéario de Frequéncia Alimentar e, em ambos 0s
grupos, ndo foram encontradas diferencas na ingestdo alimentar ap6s seis meses, porém houve
tendéncia de menor consumo de gorduras, acucares e doces. O grupo DHGNA apresentou
reducdo no peso corporal, na circunferéncia de cintura e no percentual de esteatose hepatica.
Em ambos os grupos ocorreram reducdo na adiposidade visceral e subcutanea (AV, AS) bem
como nas citocinas TNF-a e IL-6, enquanto a leptina permaneceu elevada e a adiponectina
reduzida durante o estudo. No grupo Controle a AS apresentou correlacdo com 0 peso
corporal e a AV com 0 TNF-a, enquanto no grupo DHGNA, houve forte correlagao entre AV
com o peso corporal e IMC, entre AS com pressao arterial sistdlica e diastdlica e entre IL-6
com leptina. A proteina C-reativa manteve-se elevada e associou-se com o peso corporal
nesse grupo. Durante o estudo ambos os grupos mantiveram elevada resisténcia e baixa
sensibilidade a insulina, sendo mais pronunciado no grupo DHGNA. Os resultados mostram
gue mesmo pequenas mudancas no estilo de vida podem melhorar o perfil nutricional e

metabdlico de mulheres obesas com DHGNA.

Palavras chave: doenca hepatica gordurosa nédo alcodlica, obesidade, estilo de vida, nutri¢éo e

metabolismo.
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1. INTRODUCAO

A doenca hepatica gordurosa ndo alcodlica (DHGNA) é considerada a causa mais
comum de doenca hepatica no mundo, sendo a esteatose o fator patologico de maior
prevaléncia (Vernon et al. 2011). Essa hepatopatia € uma das causas mais comuns de elevacéo
das enzimas hepéticas e a sua ocorréncia na populacdo estd relacionada com a obesidade,
diabetes tipo 2 e dislipidemia (Angulo 2002). A obesidade é reconhecida como uma doenca
complexa que se manifesta tanto por origem genética como por fatores ambientais, 0s quais
incluem habitos alimentares erréneos e sedentarismo (Kim et al. 2010).

Alguns estudos sugerem que os habitos alimentares influenciam no desenvolvimento
da DHGNA, sendo que o consumo de dieta rica principalmente em carboidratos (Solga et al.
2004) e/ou gordura saturada e colesterol e pobre em fibras e antioxidantes, predisporia a
doenca (Musso et al. 2003). De acordo com Zelber-Sagi et al. (2007) pacientes com DHGNA
apresentam consumo mais elevado de refrigerantes e carnes vermelhas e reduzida ingestao de
peixes ricos em &cidos graxos dmega-3. Além desses fatores, a interacdo entre algumas
adipocinas tais como adiponectina, leptina, resistina, fator de necrose tumoral-a (TNF-a) e
interleucina 6 (IL-6), tem papel importante na patogénese e na gravidade da doenca
(Tsochatzis et al. 2009).

Estudos de intervencdo apontam que o tratamento usual da DHGNA inclui mudanca
nos habitos de vida, com reducdo gradual do peso corporal e estimulo a pratica de atividade
fisica (Ueno et al. 1997; Thoma et al. 2011), o que favorece a melhora nos niveis séricos das
enzimas hepaticas, a reducdo da infiltracdo gordurosa no figado, do grau de inflamacdo e de
fibrose (Dixon et al. 2004; Zelber-Sagi et al. 2011). Além disso, os agentes sensibilizadores
de insulina (metformina, tiazolidinedionas) e os antioxidantes também séo indicados como

estratégias de tratamento (Tsochatzis & Papatheodoridis 2011).
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Assim, 0 objetivo deste estudo foi investigar o perfil nutricional e metabdlico de

mulheres obesas com DHGNA ap6s intervencdo no estilo de vida.

2. REVISAO DE LITERATURA

2.1 Definicéo e Epidemiologia

A DHGNA abrange um amplo espectro histoldgico variando de esteatose hepatica
simples (acumulo de lipidios nos hepatocitos), para esteatohepatite ndo alcoolica (EHNA), um
processo necroinflamato6rio que pode ou ndo estar associado com fibrose e cirrose (Krawczyk
et al. 2010). Para o diagnoéstico da doenca, o acumulo de triacilglicerol (TAG) nos hepatocitos
deve exceder 5% do peso do figado (Angulo 2007) em individuos com ingestdo alcodlica
inferior a 20g/dia (Dowman et al. 2011).

A prevaléncia estimada da DHGNA na populacdo em geral varia de 3-37%
predominando a taxa em torno de 30% (Levene & Goldin 2012). A frequéncia aumenta em
individuos obesos (57-74%), podendo atingir mais de 90% em casos de obesidade mérbida
(Angulo 2002). Em pacientes diabéticos a frequéncia varia de 34% a 74% e tende a se elevar
com o avanc¢o da idade. Entretanto, pode ser encontrada em criangas, em taxas crescentes,
atingindo até 5% destas com peso normal, 38% de obesas, e 48% de portadoras de diabetes
tipo 2 (Stefan et al. 2008).

Na populacdo dos Estados Unidos foi relatada uma frequéncia que variou conforme a
etnia (45% em hispanicos, 33% em brancos e 24% em negros) e 0 género (42% em homens
brancos, 24% em mulheres brancas) (Browning et al. 2004). Além disso, foi evidenciado
nesse pais nos ultimos anos, um aumento nas taxas de prevaléncia da doenca de 17% para
33% (McCullough 2011). Em varios paises asiaticos, incluindo China, Coréia e Japdo, as

taxas de prevaléncia estdo em torno de 10-29% (Chituri et al. 2007). Na India atinge de 9% a
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32% da populacéo e a prevaléncia aumenta com a obesidade e o diabetes (Duseja 2010) e na
Italia a doenca atinge aproximadamente 25% da populacéo (Bedogni et al. 2005).

No Brasil a prevaléncia atual da DHGNA néo é estabelecida. Porém, o perfil clinico-
epidemioldgico foi analisado através de um estudo multicéntrico que envolveu 1280 pacientes
de vérias regides do pais. Os dados mostraram que a doenca € em geral assintomatica e mais
frequente em homens. Nos individuos avaliados, encontrou-se prevaléncia de dislipidemia em
66,8%, obesidade em 44,7% e diabetes em 22,7% e, ainda, 41,3% apresentaram sindrome
metabolica (SM) (Cotrim et al. 2011; Souza et al. 2012). Entretanto, estudos anteriores
realizados no pais encontraram prevaléncia de 41,5% em 217 mulheres obesas do nordeste
(Araujo et al. 1998) e 19,2% em um grupo de individuos estudados no sudeste (Parise et al.
2003). Narciso-Chiavon et al. (2010) encontraram prevaléncia da doenca em 40% de 94
individuos que apresentaram indice de massa corporal (IMC) médio de 29,6+4,6 Kg/m?® Em
outro estudo, avaliando 181 adolescentes obesos brasileiros foi encontrada a prevaléncia de
45,3%, sendo mais acometidos os adolescentes do sexo masculino (57,3%) (Damaso et al.
2008).

A bidpsia hepatica € considerada o método padrdo ouro para o diagndstico da
DHGNA, pois é o Unico método capaz de distinguir entre esteatose simples, EHNA e fibrose
(Pettinelli et al. 2011). No entanto, esse procedimento € limitado por sua natureza invasiva,
tornando-se inadequado para avaliacbes em série e pelos possiveis erros de amostragens
(Cobbold et al. 2012). Por outro lado, técnicas de imagem tais como ultrassonografia (US),
tomografia computadorizada e ressonancia magnética podem confirmar a presenca de
esteatose hepatica com um elevado grau de precisédo (Pettinelli et al. 2011).

A US do figado tem sido aceita como uma técnica alternativa que serve de triagem
inicial para detectar infiltracdo de gordura hepatica, sendo a técnica mais comumente usada

para o diagnostico da esteatose hepatica (Schwenzer et al. 2009; Bellentani et al. 2010).



20

Embora esta técnica tenha sensibilidade para deteccdo de esteatose de 60-94% e
especificidade de 88-95%, a US tem como vantagens ndo ser invasiva, ser de baixo custo,
além de ser disponivel em quase todos os centros e, portanto, pode ser considerado um bom
método para o rastreamento da doenca (Saadeh et al. 2002; Charatcharoenwitthaya & Lindor
2007; Schwenzer et al. 2009). Além disso, mostra-se eficaz na constatacdo de DHGNA em
pacientes obesos (Mottin et al. 2004) e, ainda, pode ser utilizada para estratificacdo de risco

para sindrome metabolica (SM) e diabetes em individuos com DHGNA (Wang et al. 2012).

2.2 Fisiopatologia

Acredita-se que a resisténcia a insulina (RI), o estresse oxidativo e uma cascata
inflamatdria desempenham um papel essencial na patogénese e na progressao da DHGNA. Na
RI as células adiposas e musculares preferencialmente oxidam lipidios, liberando acidos
graxos livres (AGL), sendo estes captados pelo figado resultando em esteatose (Lewis &
Mohanty 2010).

A distribuicdo da gordura corporal também desempenha um papel importante na
patogénese dessa doenca. Um estudo de Koda et al. (2007) avaliando o papel da adiposidade
visceral (AV) na ocorréncia da DHGNA mostrou ser esse tipo de adiposidade o fator mais
importante para o desenvolvimento de esteatose hepéatica. O excesso de gordura intra-
abdominal em particular, pode ser determinante chave na sua ocorréncia, devido a sua forte
associacdo com RI, e possivelmente, como uma fonte de AGL (Utzschneider & Kahn 2006;
Souza et al. 2012). Em condic¢des fisiologicas ou de homeostase, a insulina estimula a
esterificacdo dos AGL e o armazenamento de TAG no tecido adiposo. Quando se desenvolve
RI, os AGL séo deslocados inadequadamente para outros tecidos, incluindo o figado (Levene
& Goldin 2012).

Anteriormente acreditava-se que a finalidade do tecido adiposo era simplesmente

como deposito de gordura, porém esse tecido passou a ser considerado um érgédo endocrino e
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um regulador chave da ingestdo energética, do metabolismo e da inflamacao (Bullo et al.
2007). O tecido adiposo secreta um grande numero de proteinas, chamadas adipocinas, que
agem de forma autdcrina, paracrina ou endocrina, para controlar varias funcdes metabolicas
(Greenberg & Obin 2006), e estas adipocinas tém um papel importante no desenvolvimento e
na progressdo da DHGNA (Tsochatzis et al. 2009).

A adiponectina ¢ uma proteina expressa exclusivamente pelo tecido adiposo,
considerada uma adipocina anti-inflamatoria (Pajvani et al. 2003; Tsochatzis et al. 2009), sua
expressao diminui a medida que o tecido adiposo aumenta (Greenberg & Obin 2006). Esta
adipocina é reconhecida pelos efeitos protetores na sensibilidade a insulina, atuando assim
contra a Rl (Polyzos et al. 2010). Estudos apontam sua correla¢do negativa com a RI (Jarrar et
al. 2008), o IMC, a gordura corporal, insulina de jejum e TAG (Polyzos et al. 2010). Alguns
estudos relatam que baixos niveis de adiponectina estdo associados a uma maior gravidade da
inflamacéo hepaética, tanto em modelos animais ou em humanos, e a sua reposi¢do em ratos
resultou em melhoria significativa na esteatose e na inflamacéo (Xu et al. 2003; Targher et al.
2006). A expressdo da adiponectina pode ser inibida pelo TNF-a e pela IL-6, sendo que estas
se apresentam elevadas na obesidade e na DHGNA (Brunn et al. 2003).

Diversos estudos apontam a importancia da adiponectina na evolucdo da DHGNA.
Hipoadiponectnemia e elevacdo da AV foram fatores determinantes para o desenvolvimento
de DHGNA em japoneses (Kamada et al. 2009). Individuos com EHNA mostraram menores
niveis de adiponectina quando comparados com seus controles (individuos com esteatose
simples) sem ter relagdo com RI (Hui et al. 2004). Um estudo recente desenvolvido por
Magalhdes (2011) observou hipoadiponectinemia em um grupo de 40 mulheres obesas
avaliadas, sendo que os menores niveis dessa adipocina foram detectados no grupo com

DHGNA.
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A leptina é produzida e secretada na circulacdo principalmente pelo tecido adiposo e a
sua sintese e liberacdo é diretamente proporcional a massa de tecido adiposo (Friedman &
Halaas 1998; Hijona et al. 2010). Esse horménio tem como funcdo regular a ingestéo
alimentar, por meio da ativacdo de vias anorexigénicas no hipotalamo, e o gasto energético
(Stanley et al. 2005). No figado, inibe a producéo de glicose e a lipogénese de novo e, ao
mesmo tempo, induz a oxidacdo de &cidos graxos. Esta adipocina também induz a captacéo de
glicose e a oxidacédo de acidos graxos no musculo esquelético, impedindo assim o acumulo de
lipidios em tecidos ndo adiposos e aumentando a sensibilidade a insulina (Polyzos et al.
2011).

A leptina tem sido considerada um hormonio antiesteatético protegendo tecidos nédo
adiposos, inclusive o figado, do acimulo de gordura e da lipotoxicidade (Lee et al. 2001). No
entanto, pacientes com obesidade frequentemente apresentam esteatose hepatica, apesar de
mostrarem niveis elevados de leptina, sugerindo um estado de resisténcia hepatica a esta
adipocina (Considine et al. 1996; Marra & Bertoloni 2009). De acordo com Qureshi &
Abrams (2007) a hiperleptinemia esta diretamente relacionada com a gravidade da esteatose
hepética, contribuindo inicialmente com o desenvolvimento da RI, para posterior instalacdo
do quadro clinico de esteatose. Além disso, no figado, a leptina parece ter um papel pro-
inflamatdrio e é considerada mediadora essencial de fibrose hepatica, além de poder estar
associada ao desenvolvimento de EHNA (Tsochatzis et al. 2009).

O TNF-a é considerado um mediador inflamatdrio, sendo produzido principalmente
por macréfagos presentes no tecido adiposo (Weisberg et al. 2003; Matherly & Puri
2012). Segundo estudos descritos por Wree et al. (2011), o TNF-a é um fator importante para
a ocorréncia da DHGNA e sua progressao para formas mais graves. A expressdo de TNF-a

estd aumentada na obesidade e diminuida com a perda de peso corporal, melhorando a
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sensibilidade a insulina. TAG e AGL parecem exercer forte influéncia na indugdo da
expressao de TNF-a (Friihbeck et al. 2001).

A IL-6 é uma citocina multifuncional secretada pelos adipdcitos e também por células
endoteliais e imunologicas (Frihbeck et al. 2001; Tsochatzis et al. 2009). Possui agdo
enddcrina e pro-inflamatoria, sendo que seus niveis apresentam-se aumentados na obesidade e
reduzidos com a reducdo de peso corporal, sendo também considerado um marcador de RI
(Costa & Duarte 2006). A expressao da IL-6 no tecido adiposo de obesos é dez vezes maior
que em individuos magros (Greenberg & Obin 2006; Hijona et al. 2010), e o tecido adiposo
visceral produz e secreta trés vezes mais IL-6 do que o subcutaneo (Fried et al. 1998). O papel
dessa citocina em patologias do figado é muito complexo e a sua participacdo no
desenvolvimento de DHGNA permanece incerta (Braunersreuther et al. 2012). Um estudo
avaliando o papel das citocinas na patogénese e progressdo dessa doenca evidenciou uma
correlacdo positiva entre Rl e IL-6, sendo que o0s niveis dessa citocina aumentaram

significativamente com a gravidade da DHGNA (Das & Balakrishnam 2011).

2.3 Consumo Alimentar

O consumo alimentar pode ser avaliado por diferentes métodos de inquéritos
dietéticos, sendo que o Questionario de Frequéncia Alimentar (QFA) é um dos mais utilizados
para essa medida (Vasconcelos 2007). Este método é geralmente aplicado em estudos para
investigar a relagdo entre o consumo alimentar e o desenvolvimento de doengas (Cade et al.
2002). O QFA possui como vantagens o baixo custo, a rapida aplicacdo, alem de ser objetivo
e adaptavel a populacdo alvo (Slater et al. 2003). Porém, também apresenta limitacdes, tais
como a dependéncia da memoria dos entrevistados sobre habitos alimentares passados, a
menor acuracia na quantificacdo da ingestdo alimentar, e ndo estima o consumo absoluto, pois

nem todos os alimentos consumidos pelo individuo podem constar na lista (Fisberg et al.
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2009) e, ainda, aspectos como idade, grau de escolaridade e origem étnica, podem interferir
na validade das informacdes coletadas pelo QFA (Kristal et al. 1997).

A principal causa do ganho de peso exacerbado parece ser o desequilibrio entre a
ingestdo alimentar e o gasto energético. De acordo com Seidell (1998) e Zelber-Sagi et al.
(2007) esse desequilibrio ocorre frequentemente quando o consumo de fontes de energia com
predominancia de alimentos ricos em gordura saturada e agUcares prevalece sobre 0 gasto
energético. Estudos em humanos e em modelos animais sugerem que fatores dietéticos podem
provocar a infiltracdo gordurosa e a peroxidacdo lipidica em varios tipos de doencas
hepaticas, incluindo a DHGNA (Nseir et al. 2010). Nesse contexto, a descricdo de
investigacbes em humanos (Puri et al. 2007) e em animais (Buettner et al. 2006) mostraram
diferencas significativas na injaria hepatica relacionada aos tipos de 4&cidos graxos
consumidos e, por outro lado, mostraram que diferentes tipos de gorduras da dieta também
podem prevenir a ocorréncia de DHGNA.

Relatos atuais mostram que o acido graxo monoinsaturado (AGMI) pode conferir
melhor perfil lipidico e reducdo na RI (Zelber-Sagi et al. 2011). Entretanto, os acidos graxos
poliinsaturados (AGPI) dmega-3 tém sido os mais estudados. Em pesquisas experimentais
dietas ricas neste tipo de gordura mostraram melhora na sensibilidade a insulina em ratos,
acompanhado de reducdo no contetdo de TAG intra-hepéatico e melhora da EHNA (Zelber-
Sagi et al. 2011).

A disponibilidade reduzida de AGPI na dieta pode também contribuir para a
ocorréncia de esteatose, favorecendo a sintese de lipidios sobre a oxidagéo e a exportagcdo. Em
pacientes com DHGNA uma deplecéo relativa de AGPI, particularmente os de cadeia longa
das classes dmega-3 e 6, tem sido observada (Araya et al. 2004). Zelber-Sagi et al. (2007)

relataram menor consumo de peixes ricos em émega-3 nos portadores de DHGNA e maior
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ingestdo de refrigerantes e carnes, o que se associou com um risco aumentado de DHGNA,
independente da idade, sexo e IMC.

E sugerida uma ligac&o entre o consumo excessivo de frutose com a dislipidemia, R e
deposicdo de lipidios no figado. Dieta rica em frutose pode estimular o acimulo de lipidios
hepaticos e, ainda, diminuir a sensibilidade a insulina, podendo isso ser explicado por ser a
frutose considerada um fator estimulante da lipogénese hepatica de novo (Lé et al. 2009). Em
estudo de Ouyang et al. (2008) foi observado que os individuos que relataram maior consumo
de frutose (principalmente derivada do xarope de milho) em bebidas acucaradas, faziam parte
do grupo com DHGNA, sendo que estes consumiram duas vezes mais frutose quando

comparados aos controles.

2.4 Estratégias de tratamento

Relatos da literatura mostram claramente que a modificacdo no estilo de vida
envolvendo a restricdo alimentar e a pratica de atividade fisica, reduz o peso corporal e
promove a melhora no quadro clinico da DHGNA, desde que a reducdo alcance entre 6,5-
10% (Johnson & George 2010). E, também, em estudo com pacientes pediatricos foi
evidenciado que a perda de peso moderada pode melhorar o IMC e 0s niveis séricos de
alanina aminotransferase (ALT), reduzir a infiltracdo de gordura no figado e a
necroinflamacdo (Nobili et al. 2008). Entretanto, outros estudos demonstraram que mesmo
reducfes modestas no peso (<5%) podem conferir beneficios para individuos com a doenca
(Osland et al. 2007; Browning et al. 2011) e melhorar os indicadores de RI (Nobili & Sanyal
2012).

Portanto, as mudancas no estilo de vida por si s6 ja representam uma opcao terapéutica
eficaz (Nobili & Sanyal 2012). Um estudo de Chen et al. (2008) mostrou que as modifica¢oes
no estilo de vida em um grupo tratado com dieta associada a exercicio fisico e, outro grupo,

tratado somente com exercicio, foram eficazes para melhorar os indices antropométricos, a
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sensibilidade a insulina, a esteatose hepatica e a aptidao fisica, em pacientes com diagnostico
de DHGNA. No entanto, somente os pacientes do primeiro grupo (dieta + exercicio fisico)
apresentaram melhora na bioquimica hepatica. E, outro estudo conduzido por Catalano et al.
(2008) também comprovou a melhora da doenca em pacientes que participaram de
intervencdo associando a modificacdo nos habitos alimentares com a préatica de atividade
fisica.

Federico et al. (2006) observaram que as modificacdes no estilo de vida dos individuos
com DHGNA que incluam dieta com baixo teor de gordura associada ao exercicio fisico
podem promover melhora nos niveis das enzimas hepaticas, do colesterol e reducdo nas
citocinas inflamatdrias IL-6, IL-8 e TNF-a. No entanto, de acordo com Harrison (2006) uma
rapida perda de peso obtida através de restricdo energética severa ou de cirurgias bariatricas
pode desencadear aumento da inflamacdo portal ou lobular do figado.

No Brasil vérios estudos tém sido desenvolvidos com o objetivo de avaliar a terapia de
modificacdo no estilo de vida de individuos com DHGNA. Elias et al. (2010), avaliando
individuos que passaram por intervencdo nutricional com restricdo alimentar por um periodo
de seis meses encontraram reducdo na AV, com consequente melhora da esteatose hepatica.
Outro estudo prospectivo de intervencdo envolvendo adolescentes brasileiros obesos com e
sem o diagnostico de DHGNA, que foram submetidos a terapia interdisciplinar durante doze
meses (de Piano et al. 2010), observou reducdo de 35% para 25% na ocorréncia da doenca.
Ambos os grupos reduziram a ingestdo energética e de macronutrientes, acompanhada de
reducao no peso corporal e de outros pardmetros antropométricos, assim como de melhora nos
indicadores bioquimicos. Porém, o grupo obeso sem DHGNA, apresentou melhor evolugéo
nos parametros avaliados, quando comparado ao grupo com a doenca, sugerindo que a
presenca da DHGNA pode favorecer a piora da condi¢cdo metabolica (de Piano et al. 2010).

Em outro estudo, a intervencdo multidisciplinar durante um ano promoveu a reducao de peso
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corporal, de gordura visceral e subcutanea. Correlacdo positiva foi observada entre TNF-a e
IL-6 com AV e correlacdo negativa entre TNF-a e IL-6 com adiponectina, em adolescentes
obesos (Lira et al. 2011).

Em pesquisas recentes tem sido evidenciado que alteracfes na composicdo alimentar,
sem necessariamente reduzir a ingestdo energética, pode ser uma alternativa considerada mais
realista e viavel para o tratamento de pacientes com DHGNA, devido a dificuldade destes em
perder e manter o peso corporal por um longo periodo (Zelber-Sagi et al. 2011). Também tem
sido relatadas intervencdes com uso de agentes sensibilizadores de insulina com objetivo de
prevenir a progressao da intolerancia a glicose e o surgimento de diabetes tipo 2, fatores estes

associados ao surgimento e progressao da DHGNA (Van Wagner & Rinella 2011).
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4. OBJETIVOS

4.1 Geral
Avaliar o perfil nutricional e metabolico de mulheres obesas com DHGNA apds intervencédo

no estilo de vida.

4.2 Especificos

Promover no primeiro atendimento e apds seis meses, em mulheres obesas atendidas em
ambulatorio institucional de nutri¢do, avaliacdes:

4.2.1. de parametros antropométricos e de composi¢do corporal;

4.2.2. de consumo alimentar por QFA;

4.2.3. de indicadores bioquimicos e hormonais séricos;

4.2.4. de imagem, para diagnosticar esteatose hepéatica e medir adiposidade abdominal.
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ABSTRACT

Introduction: Nonalcoholic fatty liver disease (NAFLD) has a higher prevalence in obesity
and lifestyle management is the primary treatment.

Method: We assessed 61 obese women by anthropometric, biochemical, clinical and image
measurements at baseline and after 6 months of treatment who received instructions to change
their lifestyle. Food intake was assessed by a qualitative food frequency questionnaire.
According to liver steatosis they were divided in NAFLD and Control groups.

Results: No differences were found for food intake, but both groups had a tendency to lower
intake of fats, sugar and sweets after 6 months and high consume of cereals, vegetables and
fruits. NAFLD group reduced body weight, waist circumference and liver steatosis. In both
groups occurred an improvement in visceral and subcutaneous adiposity (VA, SA) and in
TNF-o and IL-6 cytokines, whereas leptin was high and adiponectin was low during the
study. In Control group SA associated with body weight and VA with TNF-o whereas in
NAFLD group a strong correlation ocurred between VA with body weight and BMI, and
between SA with systolic and diastolic blood pressure and among IL-6 with leptin levels.
Serum CRP was greater and, similar to GGT liver enzyme, was associated with body weight
in NAFLD group. High insulin resistance and low insulin sensitivity occurred in both groups
during the study, being more pronounced in the NAFLD.

Conclusion: These results suggested the important role of a comprehensive lifestyle

management in nutritional and metabolic profile of obese women with NAFLD.

Key words: nonalcoholic fatty liver disease, obesity, lifestyle management, nutrition and

metabolism.
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INTRODUCTION

Nonalcoholic fatty liver disease (NAFLD) represents the most common of all liver disorders
and the most frequent cause of chronic liver disease, whose incidence is increasing in both
developed and developing countries (Youssef & McCullough 2002; Edmison & McCullough
2007).

Although obesity is closely associated with NAFLD, the excess of abdominal adiposity
particularly visceral fat storage is acknowledged as the most important (Finelli & Tarantino
2012; Souza et al. 2012). The excessive visceral fat accumulation plays a role in steatosis and
fibrosis in the pathogenesis and prognosis of NAFLD (Eguchi et al. 2011). The adipose tissue
secretes several adipokines that regulate hepatic and peripheral glucose and lipid metabolism.
These adipokines mainly include adiponectin, leptin, TNF-o, IL-6 and resistin (Marra &
Bertolani 2009; Polyzos et al. 2010), being that visceral adipose tissue has predominant
expression of TNF-o and IL-6 and, subcutaneous adipose tissue of leptin and adiponectin
(Marra & Bertolani 2009).

Previous studies have shown that individuals with NAFLD presented a higher intake of foods
with low nutritional value and high in salt, dairy products, meat, and low consumption of
fruits (Kim et al. 2010). Zelber-Sagi et al. (2007) has shown that patients with NAFLD had a
higher intake of soft drinks, meat and, also showed that women with NAFLD had a higher
energy intake.

There are no established methods for intensive lifestyle modification in NAFLD because of
the difficulties in achieving and maintaining weight reduction (Oza et al. 2009; Zelber-Sagi et
al. 2011). However, the usual management of NAFLD includes advising patients to improve
diet quantity and quality and, to increase physical activity what is currently the first line of

treatment (Loria et al. 2010).
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Thus, the aim of this study was investigate whether the comprehensive lifestyle management
is able to promote improvements in nutritional and metabolic profile of obese women with

NAFLD.

PATIENTS AND METHODS

Study design

This study was developed in the nutrition outpatient clinic of Julio Muller University
Hospital from Mato Grosso Federal University at Cuiabd, Mato Grosso State, Brazil, in
accordance with the principles of the Declaration of Helsinki and was formally approved by
the Institutional Ethical Committee (CEPH/UFMT N° 346/07). Informed consent, as well as
assent, was obtained for each patient.

Sixty-one (61) obese women, aged 20-65 years were evaluated at baseline and after 6
months of treatment. Body mass index (BMI) > 30Kg/m? was used as the initial criteria to
identify the presence of obesity according to the World Health Organization classification
standards (WHO 2000). Exclusion criteria included a history of excessive alcohol intake
(defined as mean daily consumption of pure ethanol above 20g at least 6-month period
before of the study), use of drugs known associated with secondary NAFLD and, other
causes of chronic hepatic disease, such as viral or autoimmune hepatitis, ol-antitrypsin
deficiency, Wilson disease and hemochromatosis (Savvidou et al. 2009).

Study measurements

Participant evaluation included an interview, anthropometric measurements, body
composition, biochemical and clinical assessments and ultrasound (US) examination.
Interview

A face-to-face interview was carried out in all cases by the same interviewer. The first part
of the questionnaire included demographic data, health status, medication use, physical

exercise, current alcohol intake and smoking status. The second part was a detailed
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qualitative food frequency questionnaire (FFQ) which included 8 food groups based on the
Adapted Food Pyramid to the Brazilian population: 1- cereals, bread, and tubercles; 2-
vegetables (lettuce, watercress, broccoli, onion, cabbage, cauliflower, gherkins, cucumbers,
tomato, squash, zucchini, eggplant, beets, carrots, chayote, green pepper, okra, green beans);
3- fruits; 4- legumes (beans, soy, peas, chick peas, broad beans, peanut); 5- meat and eggs;
6- milk and dairy products; 7- sugar and sweets; 8- oils and fats (Philippi et al. 1999). For
each food group, participants indicated their average frequency of consumption (daily, once
a week, twice a week, three or more times per week, occasionally or never). “Frequent” food
intake was defined as daily, once a week, twice a week or three or more times per week.
“Infrequent” food intake was defined as occasionally or never.

Anthropometric measurements and body composition

Body weight was measured in light clothing and without shoes to the nearest half-kilogram.
Height was measured to the nearest half-centimeter. Body mass index (BMI) was calculated
as weight (kilograms) divided by height (meters) squared. Subjects with BMI greater than or
equal to 30Kg/m2 were considered obese (WHO 2000). Waist circumference (WC) was
measured at the nearest half-centimeter at the narrowest point below the lower rib margin
and the iliac crest; hip circumference was measured at the widest point between the hips and
buttocks. Body fat distribution was evaluated by waist-to-hip ratio (WHR) according to
World Health Organization guidelines (WHO 2000; WHO 2008).

Body fat and water percentage, muscle and bone kilograms were analyzed using the Body
Composition Monitor, Tanita Ironman InnerScan Model: BC-558. To obtain an accurate
reading, each patient stood on the measuring platform without shoes and socks, ankles
properly aligned with the electrodes of the measuring platform and the hand electrodes held
with arms straight down, hands beside the body, without moving until the measurement was

completed. Thickness measurements of visceral and subcutaneous fat (cm) were obtained by
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ultrasound examination by a private US service, and all measurements were performed by
the same examiner according to the method described by Ribeiro-Filho et al. (2003).
Subcutaneous adiposity (SA) was defined as the distance between the skin and external face
of the rectus abdominal muscle; visceral adiposity (VA) was defined as the distance between
the internal face of the rectus abdominal muscle and the anterior wall of the aorta 1cm below
the navel. The comparison of the results was done according to Ribeiro-Filho et al. (2003).
Nutritional status was based on the WHO (2000) recommendations.

Biochemical tests

Each participant underwent biochemical testing following a 12 hours fast to measure liver
enzymes: alanine aminotransferase (ALT), aspartate aminotransferase (AST), gamma-
glutamyltranferase (GGT); fasting serum lipid profile: total cholesterol (TC), very low
density lipoprotein (VLDL), low density lipoprotein (LDL), high density lipoprotein (HDL),
triacylglycerol (TAG) (National Cholesterol Education Program-ATP Il 2002); glucose
(Trinder 1969), and insulin levels determined by the chemiluminescent method, C-reactive
protein (CRP) and serology for hepatitis, according to the laboratory method. All
biochemical assessments were performed in the Laboratory of Julio Muller Hospital
University/UFMT, Cuiaba, MT/Brazil, following standard methods.

The degree of insulin resistance was determined by the homeostatic model assessments
insulin resistance (HOMA-IR) (Mathews et al. 1985) using the formula: HOMA= fasting
insulin (LIU/mL) x fasting glucose (mmol/L) / 22.5. The quantitative insulin sensitivity
check index (QUICKI) (Katz et al. 2000) as meaning of insulin sensitivity was calculated as
follow: 1/ [log fasting insulin (uIU/mL) + log fasting glucose (mg/dL)].

Cytokine and adipokine levels were measured in blood drawn from 42 women in the
morning, in the same laboratory, after an overnight fast. The blood samples were

immediately centrifuged and the serum samples were stored at -80°C until analysis, which
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was performed at the Laboratory of Biological Food Evaluation (UFMT). Serum levels were
measured by an enzyme-linked immunosorbent assay (ELISA) kit according to the
manufacturer’s instructions. The serum samples were quantified after dilution and each
measurement was performed in duplicate. Tumor necrosis factor-a (TNF-a) and interleukin-
6 (IL-6) levels were quantified by using ELISA MAX™ Deluxe Set from Biolegend (San
Diego, USA). Leptin and adiponectina (adipo) levels were measured with ELISA kit from
Abcam (Cambridge, USA) according to the manufacturer’s manual. The absorbance was
read at 450 nm by Spectra Max 190. The calibration curves were constructed by plotting the
net average absorbance of the standards on the Y-axis and the concentrations on the X-axis
and drawing the best-fitting curve. Concentrations of the adipokines in each sample were
calculated from the calibration curve with ORIGIN software version 4.1.

Clinical examination

The women’s blood pressure was measured by a nurse technician during the pre-consultation
after at least five minutes of rest before the measurement. Blood pressure levels (systolic BP
and diastolic BP) were classified according to normal standards (V1 Diretrizes Brasileiras de
Hipertensao 2010).

Imaging examination

Fatty liver was diagnosed by abdominal ultrasonography (US). Although this technique has
sensitivity for the detection of steatosis of 60-94% and specificity of 88-95%, the US has the
advantage of being a low-cost assessment tool with no known risks; it is available in almost
all cities and therefore can be considered a good method for tracking disease
(Charatcharoenwitthaya & Lindor 2007). Ultrasound was performed in all women with the
same equipment, Voluson 730 Expert (General Electric (GE), Austria). The examination was
performed after fasting for 12 hours in the morning and using the same image service and

the same examiner. The diagnosis of NAFLD was based on the presence and degree of liver
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steatosis, which was classified as mild, moderate or severe according to the stratification
proposed by Rumack et al. (2005). According to liver steatosis the women were divided in
NAFLD and Control groups.

Intervention

All participants included in the study received individual instructions to change their eaten
habits and lifestyle. However, no fixed level of energy intake was prescribed and they were
encouraged for adopted a balanced daily diet based in low consumption of sugar, sweet
beverage and fatty foods and increase the intake of vegetables and fruits. Also they were
instructed to improve their regular physical activity. No drugs and antioxidants were
recommended. Six months after, they underwent a new evaluation by the same examiner and
same parameters.

Statiscal analysis

Statistical analyses were performed using Statistical Package for the Social Science version
19.0 (SPSS Inc., Chicago, IL, USA) software. Continuous variables were expressed as mean
+ standard error of mean (SEM). Data were analyzed by parametric or non-parametric tests,
according to their distribution. Comparisons between measures at baseline and after 6
months were made using paired Student’s t-test or Wilcoxon signed rank test. Comparisons
between groups were performed using Student’s t-test or Mann Whitney test. Categorical
data were presented in relative frequencies. McNemar test and Wilcoxon signed rank test
were used to compare the differences between paired categorical data and Chi-square test or
Fisher Exact test for independent categorical data. For the analysis of linear correlation
between continuous variables were performed using the Linear Coefficient of Pearson or
Spearman. The delta variation (A) was used for the statistical analysis obtained from the
difference between baseline and after 6 months values for each variable. To reject the null

hypothesis, the value of p<0.05 was used.
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RESULTS

A total of 61 women were included in the study. At baseline, 49% presented steatosis
(NAFLD group) and, after 6 months this frequency was reduced to 41%, being that from
51% of obese women with normal liver (Control group) it were improved to 59% (Figure
1). Mild steatosis was reduced (43% to 38%), moderate steatosis (5% to 3%) and at baseline
was found severe steatosis in 2%, but it was no observed after 6 months (p=0.01).

NAFLD group

Significant decreases were observed in anthropometric, biochemical and abdominal
adiposity parameters: body weight, BMI, WC, VA, SA, in AST and GGT enzymes levels
and in IL-6 and TNF-o cytokines, after 6 months (Tables 1, 2; Figure 3). The mean of
weight loss was 2.0 + 0.7 Kg (Table 1). The practice of physical activity was weak during
the study (data not shown) and, no statistical differences were found for food intake (Figure
2). According to correlations analyses (Table 3) A body weight correlated positively to A
diastolic blood pressure, A GGT, A CRP and with A VA and, this adiposity correlated with
A SA and A BMI. Additionally, also occurred a positive association between A VA and A
SA with A systolic and diastolic blood pressure and between A IL-6 and A leptin levels.
Control group

After 6 months, this group showed improvement in VA and SA body composition
parameters, in HDL-cholesterol levels, in AST/ALT ratio and in IL-6 and TNF-a cytokines
(Tables 1, 2; Figure 3). The mean of weight loss was 1.2 + 1.0 Kg (Table 1). The physical
activity was weak (data not shown) and, food intake was similar during the study (Figure 2).
A positive association occurred between A VA with A body weight, A BMI and A TNF-a
(Table 3). The A SA was positively related to A body weight, A diastolic blood pressure

and A glucose (Table 3).
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Comparison between the groups

In the NAFLD group visceral adiposity, fasting serum glucose and insulin levels, HOMA-
IR, QUICKI and GGT liver enzyme maintained higher during the study as compared to
Control group (Tables 1, 2). The frequency of comorbidities that was measured at baseline:
hypertension (50% NAFLD vs. 39% Control), dyslipidemia (20% NAFLD vs. 19% Control)
and diabetes (17% NAFLD vs. 16% Control) did not differ between groups. The Control
group presented higher practice of physical activity related to NAFLD after 6 months (64%
Control vs. 37% NAFLD), being that walking was the most commonly activity reported in
both groups and periods (data not shown). Although no significant difference occurred
between the groups and in both periods for the FFQ based on the Adapted Food Pyramid to
the Brazilian population (Figure 2), patients tended to have lower consume of fats, sugar

and sweets and higher intake of cereals, vegetables and fruits.

DISCUSSION

In our study the obese women received individual instructions to change their lifestyle which
included the eaten habits, based in lower consumption of sugar, sweet beverage and fatty
foods and increase in regular physical activity. After 6 months, we observed a body weight
loss of 2% in women in NAFLD group and none in the Control, although this group had
presented higher frequency of physical activity compared to NAFLD. In study described by
Okita et al. (2001), was reported a mean of 1.6 Kg weight loss after 8 weeks and 2.4 Kg after
24 weeks, in 14 obese patients with NAFLD who were provided instruction on an energy-
restricted diet. Other study evaluated 50 overweight individuals with NAFLD after lifestyle
interventions that included low-lipid diet and encouraged activity in the form of walking, and
after 6 months resulted in weight loss of 3% (Catalano et al. 2008).

No significant difference was found for food intake, but in both groups, the women tended to

have lower intake of fats, sugar and sweets whereas the consumption of vegetables, cereals
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and fruits, remained high during the study. Additionally, we observed a reduction of liver
steatosis from 49% to 41%.

de Piano et al. (2010) evaluated 50 obese adolescents with and without NAFLD after 1 year
of interdisciplinary intervention and showed that both groups presented weight loss about
10% and a significant decrease in total energy intake and macronutrients (carbohydrate,
protein, lipids) and, saturated and monounsaturated fatty acids. George et al. (2009) reported
the effects of a comprehensive lifestyle intervention as opposed to intense weight loss alone in
patients with liver disease. The authors demonstrated that even small changes in body weight
and, even weight maintenance in conjunction with improved dietary and physical activity
habits can bring about improvements in metabolic and liver profile of these patients. Our
study showed that the small changes in eaten habits possibly had contributed for the reduction
in body weight and allowed a reduction in liver steatosis. Also, we observed an improvement
in abdominal adiposity, visceral and subcutaneous, in both groups NAFLD and Control, being
that the reduction of visceral adiposity was correlated with body weight and BMI. On the
other hand, subcutaneous adiposity in the Control group was associated with body weight.

In the Oza et al. (2009) study, the reduction in body weight achieved by Japanese patients
with NAFLD during 6 months home-based lifestyle intervention was associated with
improved visceral fat accumulation, liver fat deposition and liver function. Koda et al. (2007)
and Finelli & Tarantino (2012) observed that visceral adiposity accumulation was the most
important factor for the development of hepatic steatosis and had a stronger correlation with
the variation in body weight. In retrospective study, Eguchi et al. (2011) showed in 74
patients that visceral fat accumulation was related to the changes in NAFLD: from the
beginning of fat deposition in hepatocytes to the development of fibrosis and in the

pathogenesis and prognosis of NAFLD. Finelli & Tarantino (2012) showed the correlation
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between WC and VA and that this measure could be used as a marker for abdominal
adiposity.

The link between visceral fat accumulation and hepatic steatosis can be explained by insulin
resistance, that is, resistance to the antilipolytic action of insulin induces the rapid
mobilization of fatty acids from visceral fat rather than from subcutaneous fat and their direct
inflow to the liver and suggests that visceral fat accumulation might be a primary
phenomenon, playing a crucial role in NAFLD (Koda et al. 2007).

During our study, occurred high insulin resistance (HOMA-IR) and low insulin sensitivity
(QUICKI) in both groups, being more pronounced in NAFLD group. In accordance, Sun et al.
(2012) also did not observed improvement in insulin resistance after 6 months but only after
12 months of intervention in both evaluated groups (NAFLD and Control).

Fabrini et al. (2008) evaluated TAG metabolism in adipose tissue and liver in NAFLD obese
subjects and observed that a increase in VLDL-cholesterol secretion was primarily caused by
a marked increase in the contribution of nonsystemic fatty acids, presumably derived from
lipolysis of intrahepatic and visceral fat and de novo lipogenesis, into VLDL.

Furthermore, in our study there were moderate elevations of TAG and VLDL-cholesterol
levels in NAFLD, compared to control obese women. Kashyap et al. (2009) verified an
association between elevating in TAG levels and severity of NAFLD.

Visceral fat deposition releases various adipokines, such as TNF-a, IL-6, resistin, leptin and
adiponectin and, among these the low adiponectin levels are associated with NAFLD (Eguchi
et al. 2011; Maki et al. 2011). These adipokines, particularly IL-6, stimulate hepatic synthesis
and secretion of other markers of inflammation, including CRP. There is evidence that VA
produces more pro-inflammatory cytokines, such as TNF-a and IL-6 than SA (Fried et al.

1988; Skurk et al. 2007).



53

In respect to serum adipokines, in both groups, persistent low levels of adiponectin and high
levels of leptin occurred. Moreover, was detected a reduction in pro-inflammatory cytokines,
IL-6 and TNF-a, after 6 months of treatment. Additionally, serum CRP was greater in the
NAFLD than in the Control group, and was associated with the reduction of body weight in
the first group. According to Kuppan et al. (2012) levels of inflammatory markers like CRP
were significantly higher in subjects with NAFLD compared to controls, and providing data
on overall increased levels of CRP in subjects with NAFLD. Esposito et al. (2003) showed in
obese women that diet-induced weight loss decreases the levels of markers of inflammation,
such as IL-6 and CRP. In addition, low levels of adiponectin have been associated with high
levels of CRP and IL-6 in obese women (Engeli et al. 2003) and correlated negatively with
HOMA-IR in NAFLD (Jarrar et al. 2008). Compared with TNF-a, adiponectin have opposing
effects on insulin sensitivity being that the balance between these adipokines may be
important in the pathogenesis of NAFLD (Marra & Bertolani 2009; Polyzos et al. 2010).
Jarrar et al. (2008) described that serum levels of cytokines like TNF-o and 1L-6 were higher
in NAFLD patients when compared with obese control, whereas adiponectin levels was not
different between groups but lower levels this adipokine and higher TNF-a levels were related
with NAFLD severity.

We did not find any significant difference in serum leptin levels between obese women with
or without NAFLD, and this result was similar to Argentou et al. (2009). According to
Polyzos et al. (2011) and Machado et al. (2012) serum leptin increases with increasing fatty
mass as a compensatory mechanism to preserve insulin sensitivity, but persistent
hyperleptinemia is implicated in liver fibrinogenesis and carcinogenesis and hypothesized that
leptin resistance may vary according to the different types of liver cells and NAFLD

progression. Similarly to our results, Stelzer et al. (2012) showed correlation between IL-6
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with leptin levels and IL-6 increased in overweight and obese participants and indicated a role
of leptin in the initiation of obesity related inflammation.

In conclusion, our data suggest the important role of comprehensive lifestyle management in
the improvement of nutritional and metabolic profile of obese women with NAFLD.
However, we consider be necessary establish methods to encourage more adherence of
patients to achieve better results. In addition, data from the present study highlight the need
for larger studies employing instruments to ensure adequate quantitative and qualitative

assessment of the diet and physical activity.
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Figure 1. Frequency (%) of steatosis (NAFLD) and normal liver (Control) in obese

women at baseline and after 6 months. Comparison of baseline vs. after 6 months in the

same group, McNemar test.



62

Table 1. Anthropometric and clinical analysis of NAFLD and Control groups at baseline and after 6 months

Variables NAFLD (N=30) Control (N=31)

Baseline 6 months A value Baseline 6 months A value
Age (years) 43.741.9 - - 39.6+2.1 - -
Body weight (Kg) 93.2+3.2 91.1+3.3" -2.0£0.7 92.8+3.3 91.6+3.3 -1.241.0
BMI (Kg/m?) 38.3+1.1 37.4+1.2" -0.9+0.3 36.6+1.1 36.2+1.2 -0.4+0.3
WC (cm) 114.6+2.6 112.542.5° -2.1+0.8 112.6+2.2 113.5+2.5 1.0+1.2
WHR 0.99+0.01 0.99+0.01 0.001+0.01 0.96+0.01 0.97+0.01 0.02+0.01
VA (cm) 5.2+0.2 4.7+0.2" -0.5+0.1 4.1+0.2" 3.8+0.2"" -0.3+0.1
SA (cm) 4.0+0.2 3.5+0.2 -0.5+0.1 4.3+0.2 3.9+0.2 -0.4+0.1
Water (%) 42.1+1.1 41.7+0.8 -0.4+0.6 41.4+0.6 42.4+0.8 1.0+0.8
Bone (Kg) 2.6+0.05 2.5+0.05 -0.06+0.03 2.6+0.05 2.6+0.1 0.05+0.05
Muscle (Kg) 48.8+1.0 47.6+1.0 -1.240.5 48.3+1.1 49.0+1.7 0.7+1.0
Fat (%) 43.9+1.4 44.0+1.2 -9.0+6.4 44.6+0.9 43.5+1.0 -5.9+6.0
Systolic BP (mmHg) 125.20+3.8 129.4+3.5 4.2+3.8 120.0+2.8 126.0+3.2 6.0+3.1
Diastolic BP (mmHg) 82.8+2.6 80.3+2.1 -2.442.4 81.4+1.8 85.04+2.1" 3.6+2.5

Reference values: (BMI: 18.5-24.99Kg/m?) (WHO 2000); (WC: <80cm, WHR: <0.85) (WHO 2008); (VA: <7cm, SA: <3cm) (Ribeiro-Filho et
al. 2003); (Systolic BP: <130mmHg, Diastolic BP: <85mmHg) (VI Diretrizes Brasileiras de Hipertensdo 2010). Values expressed in mean +
SEM. "P<0.05 comparison of baseline vs. after 6 months in the same group. Paired Student’s t-test or Wilcoxon Signed Rank test. *P<0.05
comparison of NAFLD vs. Control groups at baseline. *P<0.05 comparison of NAFLD vs. Control groups after 6 months. Comparison in A

values of NAFLD vs. Control groups. Student’s t-test or Mann Whitney test.
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Variables NAFLD (N=30) Control (N=31)

Baseline 6 months A value Baseline 6 months A value
Glucose (mg/dL) 124.6%9.0 112.6+7.0 -9.046.4 98.2+6.0" 92.3+1.4™ -5.9+6.0
Insulin (LIU/mL) 18.5+1.8 20.0+2.0 1.542.5 12.5+1.2% 12.4+0.7% -0.01+1.3
HOMA-IR 5.2+0.5 5.5+0.5 0.3+0.7 2.7+0.2" 2.8+0.2" 0.05+0.3
QUICKI 0.308+0.005 0.304+0.004 -0.003+0.006 0.335+0.005" 0.330+0.003" -0.005+0.005
TC (mg/dL) 200.4+7.0 204.7+10.7 4.249.4 188.3+7.3 190.7+6.6 2.445.6
VLDL (mg/dL) 33.5+3.0 30.5+4.8 -3.0+£3.6 24.8+2.2" 22.2+2.2 -2.6+2.3
LDL (mg/dL) 125.445.1 129.3+7.6 3.8+7.8 121.4+6.6 123.3+6.0 1.8+4.3
HDL (mg/dL) 42.8+1.3 45.0+1.3 2.241.2 42.9+1.3 457415 2.741.2
TAG (mg/dL) 161.0+13.4 152.4+22.7 -8.6+16.0 131.8+13.8" 117.1#13.5 -14.7+#10.3
ALT (IU/L) 29.1+3.6 25.2+2.0 -3.8+3.4 33.4+9.1 31.4+ 5.0 -2.04£6.3
AST (IU/L) 23.0+2.1 17.5+0.9" -5.5+1.9 23.6+ 2.6 21.1+ 2.0 -2.5+2.5
AST/ALT ratio 0.9+0.03 0.7+0.04 -0.1%0.05 1.0+0.1 0.9+0.1" -0.1+0.06
GGT (U/L) 42.3+3.6 32.0+2.5" -10.3+3.4 32.0+3.6" 28.7+3.2" -3.3+2.7
CRP (mg/dL) 10.5+2.0 9.3+1.3 -1.141.7 7.242.2" 7.3+ 1.6 0.1+1.5
Adipo (ng/mL) 1.3+0.2 1.240.2 -0.1+0.1 1.4+0.2 1.6+0.2 0.2+0.2
Leptin (ng/mL) 33.0+4.6 33.1+4.0 0.1+3.8 29.4+3.5 28.6+3.2 -0.8+4.8
IL-6 (pg/mL) 8.6+0.1 8.2+0.1 -0.4+0.1 8.6+0.1 8.1+0.1 -0.5+0.1
TNF-a (pg/mL) 14.7+1.7 7.8+1.3" -7.0+2.2 12.8+1.6 7.3+1.0° -5.5+2.0

Reference values: (Glucose: <100mg/dL) (Geloneze et al. 2009); (Insulin: 5-25pu1U/mL) (Zelber-Sagi et al. 2007); (HOMA-IR: <2.7) (Geloneze et al. 2009); (QUICKI: >0.382)
(Katz et al. 2000); (TC: <200mg/dL, VLDL: <30mg/dL, LDL: <130mg/dL, HDL: >50mg/dL, TAG: <150mg/dL) (NCEP-ATP Il 2002); (GGT: 9-351U/L) (Banderas et al. 2012);
(ALT: 5-391U/L, AST: 5-401U/L, CRP: 0-5mg/dL) (Zelber-Sagi et al. 2007). Values expressed in mean+SEM. "P<0.05 comparison of baseline vs. after 6 months in the same

group. Paired Student’s t-test or Wilcoxon Signed Rank test. “P<0.05 comparison of NAFLD vs. Control groups at baseline. *P<0.05 comparison of NAFLD vs. Control groups

after 6 months. Comparison in A values of NAFLD vs. Control groups. Student’s t-test or Mann Whitney test.
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Figure 2. Frequency (%) of food intake in NAFLD and Control groups at baseline and

after 6 months. Comparison of baseline vs. after 6 months in the same group, McNemar

test. Comparison of NAFLD vs. Control groups in the same period, Chi-square test or

Fisher exact test.
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Groups A Variables r P
NAFLD
A Body weight (Kg) Diastolic BP (mmHg) 0.394 0.034
GGT (U/L) 0.477 0.010
CRP (mg/dL) 0.426 0.030
VA (cm) 0.588 0.001
A VA (cm) Systolic BP (mmHg) 0.396 0.033
Diastolic BP (mmHg) 0.401 0.031
BMI (Kg/m?) 0.537 0.004
SA (cm) 0.418 0.021
A SA (cm) Systolic BP (mmHg) 0.508 0.005
Diastolic BP (mmHg) 0.495 0.006
A 1L-6 (pg/mL) Leptin (ng/mL) 0.485 0.026
Control A Variables r’ P
A VA (cm) Body weight (Kg) 0.357 0.048
BMI (Kg/m?) 0.417 0.020
TNF-a (pg/mL) 0.485 0.019
A SA (cm) Body weight (Kg) 0.586 0.001
Diastolic BP (mmHg) 0.433 0.021
Glucose (mg/dL) 0.386 0.039

GGT: gamma-glutamyltransferase. CRP: C-reactive protein. VA: visceral adiposity. SA:

subcutaneous adiposity. BMI: body mass index. IL-6: interleukin-6. TNF-o: tumor necrosis

factor-a. P<0.05 Linear Coefficient of Pearson or Spearman. “Positive correlations.
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Figure 3. Visceral and subcutaneous adiposity, IL-6 and TNF-a cytokines in NAFLD and Control groups. P<0.05 comparison of baseline vs.
after 6 months in the same group. Paired Student’s t-test or Wilcoxon Signed Rank test. Comparison of NAFLD vs. Control groups at baseline
and after 6 months. Student’s t-test or Mann Whitney test.



ANEXOS

67



68

ANEXO 1 - Termo de Consentimento

Bl , fui informado dos objetivos,

procedimentos, riscos e beneficios desta pesquisa, descritos acima.

Entendo que terei garantia de confidencialidade, ou seja, que apenas dados consolidados serdo
divulgados e ninguém além dos pesquisadores terd acesso aos nomes dos participantes desta
pesquisa. Entendo também, que tenho direito a receber informagdes adicionais sobre o estudo
a qualquer momento, mantendo contato com o pesquisador principal. Fui informado ainda,
que a minha participacdo € voluntaria e que se eu preferir ndo participar ou deixar de
participar deste estudo em qualquer momento, isso NAO me acarretara qualquer tipo de
penalidade.

Compreendendo tudo o que me foi explicado sobre o estudo a que se refere este documento,

concordo em participar do mesmo.

Assinatura do participante

(ou do respoNnSAVeEl, SE MENOK): ....cviiiieirireiee e

Assinatura do pesquisador principal: .........cccccocevveiiiiieve e,

Pesquisador Principal:

Profé Dr* Maria Helena Gaiva Gomes da Silva

Universidade Federal de Mato Grosso

Faculdade de Nutricdo/Departamento de Alimentos e Nutri¢éo

Telefones: (65) 3615-8814, 3615-8816, 3615-8811

Em caso de necessidade, contate (nome do pesquisador) no (enderego, telefone, e-mail)
Informacdes sobre o projeto fazer contato com o CEP do HUJM: fone: (65) 3615 7254.

Data (Cidade/dia més e ano) de de 2010.
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ANEXO 2 - Protocolo de Avaliagdo

PROTOCOLO DE DIAGNOSTICO DE DOENCA HEPATICA GORDUROSA NAO
ALCOOLICA

Data [/ [ N° do registro: At:
Nome:

Datadenascimento _ / /  Idade: __ Sexo:
Endereco:

Telefone:

Profisséo : Procedéncia: Estado Civil:
N° de Gestagbes:  N°deFilhos: __ PA:

1. QUEIXA PRINCIPAL
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2. HISTORIA DA DOENCA (inicio, internagBes, perda de apetite, edema, ganho de peso,

emagrecimento, evolucdo, complicagfes, sintomas gerais)

Observacoes:

3. MEDICAMENTOS (metaformina, vitamina E, tiazolidinediona eoutros)

4. SINTOMAS GASTROINTESTINAIS (persistem por mais de duas semanas)

Sintomas

Sim

Nao

Dificuldade para mastigar

Dificuldade para deglutir

Odinofagia

Nausea

Dispepsia

Distensao abdominal

VOmitos




5. TRATO INTESTINAL (evacuacdes, freqliéncia, consisténcia, obstipacdo, diarreia)

6. TRATO URINARIO

Observagoes:

7. EXAME FIiSICO

Aspectos fisicos Sim Né&o

Ascite

Edema de tornezelo

Observacoes:

8. ANTECEDENTES PATOLOGICOS

Pessoais:

Familiares:

Cirurgicos:




Observagoes:

9. HABITOS GERAIS

72

Habitos

Tabagismo

Etilismo

Exercicio fisico

Sim

Nao

Ex usuario/praticante

Inicio

Frequéncia

Quantidade

Tipo

Observacoes:




10. HABITOS ALIMENTARES

73

Alimentos Tipo Diario | 1x/semana | 2x/semana | 3x/semana | Esporadico | Nunca
ou mais

Leite e

derivados

Carnes e ovos

Vegetal “A”

Vegetal “B”

Vegetal “C”

Frutas

Arroz

Outros cereais

Feijao

Outras
leguminosas

Doces

Chocolate

Refrigerantes

Sacarose

Frituras

Método de coccdo:




Temperos:
() naturais
() artificiais

Quais?

74

Numero de refeicdes/dia e local:

Outras refeicoes fora do horario normal:

Aporte de sal:

Gorduras:

Agua:

Habitos, tabus, alergia ou intolerancia alimentar:




11. PERFIL ANTROPOMETRICO
Alteracdo de peso em alguma fase da vida:

() inféncia
() adolescéncia
( ) adulta

Mudanga no peso corporeo:

a) Peso habitual (Kg):

b) Peso atual (KQg):

c) Alteracdo de peso nos ultimos 6 meses:
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Altura (cm) Gordura corporea (%)
Peso (Kg) Agua corp6rea (%)
IMC (Kg/m2) Massa 6ssea (Kg)
Circunferéncia da cintura Massa muscular (Kg)
(cm)

Circunferéncia do quadril

(cm)

Relagdo cintura /quadril

Observacoes:




12. AVALIACAO LABORATORIAL
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Exames

Parametros

Valores

Glicemia (jejum)

Glicose (mg/dl)

Insulina (jejum)

Insulina (LUI/mI)

Modelo de avaliagdo homeostatica de glicose
(HOMA)

HOMA-IR (<2)

Lipideos séricos (jejum)

Colesterol total (mg/dl)

Colesterol HDL (mg/dl)

Colesterol VLDL (mg/dl)

Colesterol LDL (mg/dl)

Triacilglicerol (mg/dl)

Teste para hepatite viral

Hepatite B (HbsAQ)

Hepatite C (HCV)

Enzimas hepaticas

Alanina aminotransferase - ALT
(UI/L)

Aspartatoaminotransferase - AST
(UI/L)

Gamaglutamiltranspeptidase — GGT
(U/L)

Concentrag6es hormonais séricas

Leptina (ng/ml)

Adiponectina (ng/ml)

Marcadores inflamatorios

Interleucina 6 (pg/ml)

Fator de necrose tumoral o (pg/ml)

Proteina C reativa (mg/dl)

Observagoes:




13. ULTRASSONOGRAFIA ABDOMINAL

a) Adiposidade visceral (cm):
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b) Adiposidade subcutanea (cm):

c) Presenca de esteatose:

d) Grau de esteatose:

Observagéo:

14. DIAGNOSTICO CLINICO

15. DIAGNOSTICO NUTRICIONAL

Nutricionista



ANEXO 3 — Termo de Aprovacao Etica de Projeto de Pesquisa

Ministério da Educagéo
FUNDACAO UNIVERSIDADE FEDERAL DE MATO GROSSO
HOSPITAL UNIVERSITARIO JULIO MULLER

Comité de Etica em Pesquisa do Hospital Universitario Jilio Miiller

Registrado na Comissio Nacional de Etica em Pesquisa em 25/08/97

REFERENCIA: Projeto de protocolo N° 346/CEP-HUJM/07

“Com pendéncias”

Aprovado “ad referendum”
APROVAGAO FINAL |:|
Nao aprovado D

O projeto de pesquisa intitulado: “Doenga hepéatica gordurosa nio-
alcoodlica e obesidade em mulheres atendidas no ambulatério de nutricio do
Hospital Universitario Julio Miiller/UFMT, Cuiaba-MT, Brasil,” encaminhado pelo
(a) pesquisador (a), Maria Helena Gaiva Gomes da Silva foi analisado pelo Comité
de Etica em Pesquisa do HUJM, sendo aprovado “Ad de referendum”.

Cuiaba, 05 de Junho de 2007.

(oo Do o
Profa. Dra. Makia Apa[eciga Munhoz Gaiva
Coordenadora do Comité de Etica em Pesquisa do HUJM

Hospital Universitério Jilio Miiller
Rua L, SN. Jardim Alvorada. CEP 78048-790 Cuiabd —MT, Brasil
Fone: 65-3615-7254. e-mail: cephujm@cpd.ufmt.br
http://www.ufmt.br/cep_hujm
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