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RESUMO

Introducdo: Esteatose hepatica € uma doenca silenciosa cuja prevaléncia vem aumentando na
populacédo geral. Niveis elevados de &cido Urico tém sido associados a doencas cardiometabdlicas
mas a sua relacdo com esteatose hepatica ainda é pouco estudada em contexto de medicina pre-
ventiva.

Objetivos: Testar associagdo entre &cido Urico e evolucao da esteatose hepatica em usuérios de
servico de medicina preventiva de um hospital privado de Curitiba, PR.

Meétodos: Estudo retrospectivo de 279 usuarios do servi¢co de medicina preventiva do Hospital
Marcelino Champagnat. Foram analisados os participantes que obtiveram duas avaliagdes entre
o0s anos de 2015 e 2016. Nas duas avaliacOes, foi realizada a avaliacéo clinica e laboratorial e o
diagnostico de esteatose hepatica através de exame ultrassonografico. A evolucdo da esteatose
hepatica foi definida como favoravel ou desfavoravel de acordo com a melhora ou piora dos graus
de esteatose baseado nos critérios de andlise quantitativa de Hamaguchi e Liang. Para avaliar a
associacao do &cido Urico com os grupos, foi realizado o teste Qui-quadrado ou Fisher. O teste de
Wald e o Modelo de Regressao Logistica foram utilizados para modelos multivariados. Para testar
um possivel efeito de confusdo, foram incluidos no modelo multivariado idade, sexo, circunfe-
réncia abdominal, dislipidemia, pratica de atividade fisica e hemoblobina glicada, avaliados na
primeira observagdo. Os dados foram processados na versdo 16 do SPSS.

Resultados: Dos pacientes avaliados em dois momentos, 279 foram incluidos na analise. O in-
tervalo médio foi de 12 meses entre as consultas. Na avaliacdo 1, a média de idade era 46,9 (+
7,9) anos , 20,1% eram mulheres, IMC médio 27,3 (+ 4,0) Kg/ m?, PAS 120,3 (+ 11,6) mm Hg,
PAD 77,7 (£ 7,1) mmHg, nivel de &cido urico 5,7 (+ 1,4) mg/ dL, 26,9% da populacgdo foi diag-
nosticada com esteatose hepatica. A maioria dos pacientes (79,2%) apresentou evolucao favoravel
da esteatose no momento da avaliacdo 2. Os niveis de acido Urico no baseline ndo foram signifi-
cativamente associados a evolucéo da esteatose (p=0,43). Os modelos multivariados confirmaram
a auséncia de associagéo.

Conclusédo: Niveis de acido Urico ndo apresentaram associacao significativa com a evolucdo de
esteatose hepatica, no periodo de 12 meses nesta amostra de usuarios de medicina preventiva.

Palavras-chave: esteatose hepatica, acido Urico, hiperuricemia, medicina preventiva.
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1 INTRODUCAO

As doencas cronicas ndo transmissiveis (DCNT) sdo um dos maiores problemas de satde
publica da atualidade (1). Estimativas da Organizacdo Mundial da Satude (OMS) indicam que as
DCNT séo responsaveis por 71% de um total de 57 milhGes de mortes ocorridas no mundo em
2016 (2) (3). No Brasil, as DCNT sdo igualmente relevantes, tendo sido responsaveis, em 2016,
por 74% do total de mortes, com destaque para doencas cardiovasculares (28%), as neoplasias
(18%), as doengas respiratdrias (6%) e o diabetes (5%) (4).

A obesidade no Brasil passou de 11,8% para 19,8%, entre 2006 e 2018, um aumento de
67,8% na populacdo em geral (5) (1) . Com 0 aumento do nimero de obesos, observou-se também
aumento de pacientes com Sindrome Metabdlica (SM) (1), que é um conjunto de fatores de risco
de doencas cardiovasculares intimamente associados a resisténcia insulinica (6) (7) (8) (9) que
inclui obesidade abdominal por meio de circunferéncia abdominal maior que 102 cm nos homens
e maior que 88 cm nas mulheres, Triglicerideos > 150 mg/dL, HDL Colesterol <40 mg/dL nos
homens e < 50 mg/dL nas mulheres, Pressdo arterial > 130 mmHg ou > 85 mmHg e Glicemia de

jejum > 110 mg/dL (10).

Apesar de ndo fazerem parte dos critérios diagnosticos da SM, varias condices clinicas e
fisiopatoldgicas estdo frequentemente a ela associadas, tais como: sindrome de ovarios
policisticos, acanthosis nigricans, doenca hepética gordurosa nao-alcodlica, microalouminuria,

estados pro-trombadticos, estados pro-inflamatorios e de disfungéo endotelial e hiperuricemia (11).

A Doenca Hepatica Gordurosa Ndo Alcodlica (DHGNA) € caracterizada como uma
entidade clinicopatoldgica progressiva, manifestacdo hepéatica da SM (7), silenciosa, que requer
diagndstico radiografico ou histolégico (12). Patologicamente, ocorre por um acimulo
macrovesicular de triglicerideos maior que 5% nos hepatocitos (12) (13), engloba um espectro de
doencas que véo desde esteatose hepéatica (EH) simples a esteatohepatite ndo alcodlica (EHNA)
e cirrose (14) (15) (16), na auséncia de causas secundarias (por exemplo, medicamentos, consumo

excessivo de alcool ou certas condigdes hereditarias) (12).

Uma metanalise recente estimou a prevaléncia mundial de DHGNA em cerca de 25% (17)

e em pacientes submetidos a cirurgia bariatrica excede 90% (18). Existe variabilidade geografica
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significativa, com taxas mais altas no Oriente Médio e América do Sul (> 30%) e taxas mais
baixas na Africa (13%) (17). A populacdo com DHGNA deve aumentar em 18% até 2030, taxa
esta obtida por modelo estatistico que possibilita prever a carga de doencas de DHGNA usando
dados atualmente disponiveis sobre obesidade, diabetes e SM na China, Franca, Alemanha, Italia,
Japao, Reino Unido e Estados Unidos (19).

Por outro lado, o &cido urico (AU) é um biomarcador do metabolismo das purinas e
também tem sido considerado por alguns autores como um componente da SM (20). O AU é
formado pelo figado e é excretado principalmente pelos rins (65-75%) e intestinos (25-35%) (21)
(22).

A hiperuricemia franca definida como maior que 7 miligramas por decilitro em homens e
maior que 6 miligramas por decilitro em mulheres, apresenta prevaléncia de 20 a 25% na
populacdo em geral (23) e é encontrada principalmente em mulheres na menopausa, americanos-

africanos, doentes renais e etilistas (24).

Todos os seres humanos tém Knockouts da uricase, sem sistema de compensacao de outras
enzimas. A mutagdo da uricase que ocorreu no Mioceno, durante a escassez de alimentos e
congelamento global, conduziu a vantagens adaptativas de sobrevivéncia para 0s primatas,
particularmente na Europa (25). Estas vantagens ocorreram porque um aumento do AU pode
potencializar a absorcdo de frutose para armazenar gordura, e pode levar a uma maior ativacao do
sistema imunoldgico.

No entanto, o que foi vantajoso durante a fome pode ndo ser benéfico no cenario de
disponibilidade excessiva de alimentos de baixa qualidade, sobretudo em paises em
desenvolvimento, que temos nos dias de hoje. Com niveis de AU mais elevados e menos
reguldveis, temos um risco aumentado de obesidade, resisténcia insulinica e doenca
cardiovascular e renal (25).

A hiperuricemia tem varias causas e predispde a varias consequéncias que sao interrelaci-
onadas de forma complexa com as proprias causas da hiperuricemia (26). O aumento da circun-
feréncia abdominal (CA) e do indice de massa corporal (IMC) estdo associados a maior resisténcia
a insulina e a producéo de leptina, e ambas reduzem a excre¢do de AU renal, aumentando assim
sua concentracdo. A concentracdo de HDL-c esta inversamente associada a resisténcia a insulina,

0 que pode influenciar sua correlacdo negativa com o AU. O papel desempenhado pela dieta na
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hiperuricemia ainda ndo foi totalmente esclarecido, mas o alto consumo de alimentos industriali-
zados ricos em frutose e alto consumo de alcool (particularmente cerveja) parecem influenciar a
uricemia. Individuos obesos geralmente tém diagndstico de SM e também pode aumentar as con-
centracdes de AU sérico devido ao aumento da sintese (consequente ao aumento dos trigliceri-
deos) e da menor excrecao (26).

Embora tanto a hiperuricemia quanto a EH sejam consideradas manifestac6es clinicas que
compoem a SM, os resultados divergentes entre os estudos demonstram uma notavel lacuna de

evidéncia sobre a associacao da hiperuricemia com a EH.

Um estudo recente sugeriu que a hiperuricemia estava significativamente associada a EH,
mas este estudo ndo permitiu uma avaliagdo conclusiva para sua relagéo causal por ser um estudo
transversal (27). O mecanismo envolvido na associagdo de EH e hiperuricemia também é incerto.
Resisténcia a insulina e hiperuricemia ocorrem frequentemente em pacientes com EH. Assim,
suspeita-se que a resisténcia a insulina e o carater pro-oxidante do &cido urico sejam uma das
causas da EH (28) (29) (30) (31).

Outro estudo mostra que quanto maior o nivel de acido drico, maior a severidade da EH
(32), porém as evidéncias disponiveis até 0 momento sdo apenas de estudos transversais, o que
dificulta esta analise pois esta associacdo pode ser confundida por indice de massa corporal
(IMC), presséo arterial, triglicerideos, entre outros componentes da SM (32). Ha, portanto, a ne-
cessidade de estudos que avaliem esta potencial associagdo independente de possiveis fatores de
confusdo para melhor esclarecimento e direcionamento da prética clinica.

O presente estudo buscou avaliar a presenca de EH através de laudos ultrassonograficos e
hiperuricemia nos pacientes que foram submetidos a servicos de medicina preventiva. Deste
modo, teve-se 0 objetivo de avaliar o gradiente de associagdo do AU no estabelecimento de EH e
a direcdo de associacdo entre a EH e a hiperuricemia. A hip6tese a ser testada foi de associacao e

a direcdo da associagao entre hiperuricemia e estabelecimento e evolucéo da EH.

2 REVISAO BIBLIOGRAFICA

2.1 Impacto crescente das doencas cronicas nao transmissiveis
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As doencas cronicas ndo transmissiveis (DCNT) sdo um dos maiores problemas de saude
publica da atualidade (1). Estimativas da Organizacdo Mundial da Saide (OMS) indicam que as
DCNT sdo responsaveis por 71% de um total de 57 milhdes de mortes ocorridas no mundo em
2016 (2) (3). No Brasil, as DCNT sédo igualmente relevantes, tendo sido responsaveis, em 2016,
por 74% do total de mortes, com destaque para doencas cardiovasculares (28%), as neoplasias
(18%), as doencas respiratdrias (6%) e o diabetes (5%) (4).

A obesidade no Brasil passou de 11,8% para 19,8%, entre 2006 e 2018, um aumento de
67,8% na populacdo em geral (5) (1) . Com o aumento das taxas de obesos, teve aumento de
individuos com SM (1), que é um conjunto de fatores de risco de doencas cardiovasculares
intimamente associados a resisténcia insulinica (6) (7) (8) (9) que inclui obesidade visceral,
hipertensao arterial, dislipidemia e hiperglicemia (10).

2.2 Doenca Hepética Gordurosa Néo Alcodlica

A prevaléncia mundial de cirrose e outras doencas hepaticas crénicas, excluindo as de
causa infecciosa e alcoodlica, no ano de 2015, foi de 750,3 milhGes de pessoas (714,3 a 785,9
milhdes), nimero este que aumentou 23,8% (22,5 a 25,1%) comparado ao ano de 2005, com
aumento de 23,3% (20,1 a 26,8) de anos vividos com incapacidade, comparado ao ano de 2005
(33).

A Doenca Hepatica Gordurosa Ndo Alcodlica (DHGNA) € hoje a principal anormalidade
abdominal em individuos norteamericanos (34). A doenca é caracterizada como uma entidade
clinicopatoldgica progressiva e com manifestacdo silenciosa. Patologicamente, ocorre por um

acumulo de triglicerideos no figado maior que 5% (13).

A DHGNA engloba um espectro de doencas que vdo desde esteatose simples a
esteatohepatite ndo alcoolica (EHNA) e cirrose (14) (15) (16), em pacientes sem historico de
consumo excessivo de alcool (35). O desenvolvimento da DHGNA esté intimamente associado a
obesidade, diabetes mellitus tipo 2, dislipidemia e hipertensdo, componentes da SM (36) (37). Por

esta razdo, a DHGNA tem sido considerada como uma manifestacéo hepatica da SM (36).

A prevaléncia de DHGNA nos Estados Unidos é estimada entre 20-30% da populagéo

geral (38). Existem variacdes raciais e étnicas na DHGNA; nos EUA, a prevaléncia de DHGNA
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€ mais alta entre os hispanicos e mais baixa entre as populacées negras (39). A prevaléncia parece

estar aumentando, com um nimero estimado de 3,6 milhGes de novos casos anualmente (40).

Estudos de longo prazo mostraram que, em comparagdo com a populagdo em geral, 0s

pacientes com DHGNA apresentam maior mortalidade geral e relacionada ao figado (41).

Apesar do aumento da mortalidade relacionada ao figado, a doenca cardiovascular € a
principal causa de morte nos pacientes com ambos os diagnosticos, e 0 aumento do risco de morte
cardiovascular parece ser o fator mais significativo relacionado ao risco elevado de morte por

todas as causas nos pacientes com EHNA (12) (42).

Embora a patogénese da DHGNA ainda néo esteja completamente esclarecida, aceita-se
a hipétese de que a dislipidemia em associacdo a fatores de risco como hipertensdo arterial
sistémica, obesidade, tabagismo, sedentarismo, disglicemia e aumento da circunferéncia
abdominal (43), criem um depoésito de gordura que gera um estresse inflamatério e oxidativo
continuo no érgdo, produzindo fibrose e criando riscos de evolucgdo para insuficiéncia hepatica,
cirrose e carcinoma hepatocelular (13) (44) (45). A forma mais pratica para o rastreio da doenca

é realizacdo de exames laboratoriais e ultrassonografia de abdome (46) (47).

Além das consequéncias hepaticas, varios estudos ja evidenciaram que a DHGNA ¢é
também fator de risco para doencas cardiovasculares (44), doenca renal cronica, diabetes tipo 2 e
outras doencas cronicas debilitantes, como a osteoporose (48) (49). Essas consequéncias sao
importantes, pois a DHGNA ainda possui baixos niveis de suspei¢cdo em exames de atencdo

primaria e de rotina, permanecendo muitas vezes subdiagnosticada.

2.3 Acido Urico

O &cido drico é um biomarcador do metabolismo das purinas e também tem sido consi-
derado por alguns autores como um componente da Sindrome Metabolica (20). O acido urico é
formado pelo figado e é excretado principalmente pelos rins (65-75%) e intestinos (25-35%) (21)
(22). Os humanos apresentam niveis mais elevados de &cido Urico quando comparados a outros
mamiferos devido a perda da atividade da uricase (urato-oxidase), enzima que converte o acido

urico em alantoina, um produto soltvel e excretado na urina (21) (22).
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A hiperuricemia franca definida como maior que 7 miligramas por decilitro em homens e
maior que 6 miligramas por decilitro em mulheres, apresenta prevaléncia de 20 a 25% na
populacdo em geral (23) e é encontrada principalmente em mulheres na menopausa, americanos-

africanos, doentes renais e etilistas (24).

O papel da dieta na hiperuricemia ainda nao esta bem esclarecido, mas ingesta elevada de
alimentos industrializados ricos em frutose e ingesta elevada de &lcool (particularmente a cerveja),
parecem influenciar a uricemia (26).

Todos os seres humanos tém Knockouts da uricase, sem sistema de compensacéao de outras
enzimas. NOs perdemos o0 gene da uricase devido a uma mutacdo que ocorreu no Mioceno ha 15
milhdes de anos (25). A consequéncia deste knockout da uricase € que temos niveis mais elevados
de &cido Urico que sdo menos regulaveis e podem ser prontamente influenciados pela dieta (25).
Isso aumenta o risco de gota e litiase renal e também ha evidéncias crescentes de que o &cido
urico aumenta o risco de hipertensdo, doenca renal, obesidade e diabetes. Isto levanta a pergunta
de porque esta mutacdo ocorreu. A mutacdo da uricase que ocorreu no Mioceno, durante a
escassez de alimentos e congelamento global, conduziu a vantagens adaptativas de sobrevivéncia
para os primatas, particularmente na Europa (25). Estas vantagens ocorreram porgque um aumento
do &cido Urico pode potencializar a absorcdo de frutose para armazenar gordura, e pode levar a
uma maior ativacdo do sistema imunoldgico. Um aumento da pressdo arterial e aumento da
sensibilidade ao sal, estimulacdo do sistema renina angiotensina e o desenvolvimento da
resisténcia a insulina (que, mantendo o aumento da glicose no sangue pode, preferencialmente,
fornecer combustivel para o cérebro) teriam sido benéficos a sobrevivéncia (50).

A capacidade do acido Urico para aumentar as respostas de dopamina no cérebro e para
aumentar a atividade locomotora também teria sido Gtil (25). No entanto, o que foi vantajoso
durante a fome pode nao ser benéfico no cenario de disponibilidade excessiva de alimentos de
baixa qualidade, em paises em desenvolvimento, que temos nos dias de hoje. Com niveis de acido
urico mais elevados e menos regulaveis, temos um risco aumentado de obesidade, resisténcia
insulinica e doenca cardiovascular e renal. Assim, se propde que a perda da uricase represente o
thrifty gene, originalmente proposto por Neel (51), cuja perda resulta em uma acentuada

propensao para a obesidade no contexto atual (25).
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Ainda ndo ha consenso se o0 acido urico pode ser um fator de risco ou tem papel antioxi-
dante no organismo. A associagdo entre hiperuricemia e eventos cardiovasculares tem sido docu-
mentada em grupos de alto risco, mas permanece indeterminada na populacéo em geral (52).

Um estudo prospectivo chinés avaliou a associacdo temporal entre o nivel sérico de acido
urico e a mortalidade cardiovascular de 41879 homens e 48514 mulheres com idade acima de 35
anos, com uma média de seguimento de 8,2 anos (52). Apds o0 ajuste para idade, sexo, indice de
massa corporal, colesterol, hipertensdo, tabagismo e consumo de &lcool, a hiperuricemia aumen-
tou em 16% a mortalidade por todas as causas, em 39% a mortalidade de doenca cardiovascular
e em 35% a mortalidade de acidente vascular cerebral (AVC) isquémico. Portanto, a hiperurice-
mia neste estudo foi um fator de risco independente para mortalidade por todas as causas, para
doenca cardiovascular e AVC isquémico (52).

2.4 Acido Urico e DHGNA

A hiperuricemia e a DHGNA estéo ligadas a SM por apresentarem em comum resisténcia
insulinica e hiperinsulinemia compensatoria (24) (53) (54) (55). Sabe-se que o acido Urico tem
propriedades antioxidantes no ambiente extracelular, elevando a possibilidade de que pode ter um
papel protetor contra a doenca (56) (57). No entanto, varios estudos mostram que quando o acido
arico entra nas células, através de transportadores especificos, tem um papel pro-inflamatorio.
Intracelular, o acido Urico pode atuar como um pré-oxidante, induzindo a liberacdo de mediadores
inflamatorios e fatores de crescimento (58) (59). Além disso, o &cido Urico mostrou contribuir
para a oxidacdo de lipoproteinas e inflamacgdo (60) (61), dois "estressores™ que desempenham
papéis importantes no desenvolvimento e progressao de DHGNA.

Um estudo mostra que quanto maior o nivel de &cido Urico, maior a severidade da
DHGNA (32), porém as evidéncias disponiveis até 0 momento sdo apenas de estudos transversais
(32).

2.5 Avaliaces de saude periodicas (Check-up)

Com objetivo primério de identificacdo e avaliacdo de doencas cronicas nao-transmissi-
veis (Diabetes mellitus, doencas cardiovasculares, doengas cerebrais, depressdo e neoplasias), as

avaliacdes de saude periodicas tém sido realizadas ha décadas, através da avaliacdo de estilo de
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vida e coleta de dados antropomeétricos e bioquimicos (62) (63). Por se tratar de individuos que
ndo procuram o servico de salde devido a uma queixa especifica, essas populacées oferecem uma
oportunidade Unica de estudo para a transigcdo entre salde e doenga e consequentemente subsidio

para acdes de prevencao primaria.

Um dos principais beneficios em fazer um estudo dos dados de pacientes submetidos a
check-up é tornar possivel o planejamento de a¢des de promocao a salde e prevencdo de doengas

que silenciosamente acometem a populagéo.

3 JUSTIFICATIVA

E importante analisar a potencial associagdo entre &cido Grico e a presenca de EH em
individuos aparentemente saudaveis pois alguns estudos em popula¢cdes com comorbidades evi-

denciaram que quanto maior o nivel de acido Urico, maior a severidade da EH.

4 OBJETIVO

4.1 Objetivo Geral

Testar a associacdo entre acido Urico e evolucdo da esteatose hepatica em usuarios de

servico de medicina preventiva.

4.2 Objetivos Especificos

1. Descrever a prevaléncia de esteatose hepatica e hiperuricemia em usuarios do servico

de medicina preventiva do Hospital Marcelino Champagnat.

2. Descrever o perfil de saide dos pacientes com evolugdo desfavoravel da esteatose he-
patica.
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Summary

Introduction: Hepatic steatosis is a silent disease whose prevalence has been increasing in the
general population. High levels of uric acid have been associated with cardiometabolic diseases
but their relationship with hepatic steatosis is still little studied in the context of preventive med-
icine.

Objectives: To test the association between uric acid and hepatic steatosis in users of preventive
medicine service of a private hospital in Curitiba, PR.

Methods: Retrospective study of 279 users of the preventive medicine service of the Marcelino
Champagnat Hospital. Participants who obtained two evaluations in 2015 and 2016 were ana-
lyzed. In both evaluations, clinical and laboratory evaluation and diagnosis of hepatic steatosis
were performed by ultrasound examination. The evolution of hepatic steatosis was defined as
favorable or unfavorable according to the improvement or worsening of the degrees of steatosis
based on the criteria of quantitative analysis of Hamaguchi and Liang. To evaluate the association
of uric acid with the groups, the Chi-square or Fisher test was performed. The Wald test and the
Logistic Regression Model were used for multivariate models. To test a possible confounding
effect, the multivariate model was included in age, gender, abdominal circumference,
dyslipidemia, physical activity practice and glycated hemoblobin, evaluated at the first observa-
tion. The data were processed in version 16 of SPSS.

Results: Of the patients evaluated in two moments, 279 were included in the analysis. The mean
interval was 12 months between consultations. In evaluation 1, the mean age was 46.9 (+ 7.9)
years, 20.1% were women, mean BMI 27.3 (+ 4.0) Kg/ m?, SBP 120.3 (+ 11.6) mm Hg, DBP
77.7 (£ 7.1) mmHg, uric acid level 5.7 (+ 1.4) mg/ dL, 26.9% of the population was diagnosed
with hepatic steatosis. Most patients (79,2%) showed favorable evolution of steatosis at the time
of evaluation 2. Uric acid levels at baseline were not significantly associated with steatosis evo-
lution (p=0.43). The multivariate models confirmed the absence of association.

Conclusion: Uric acid levels were not significantly associated with the evolution of hepatic ste-
atosis in the 12-month period in this sample of preventive medicine users.

Keywords: hepatic steatosis, uric acid, hyperuricemia, preventive medicine.
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Introduction

Obesity in Brazil increased from 11.8% to 19.8% between 2006 and 2018, an increase of
67.8% in the general population (5) (1) . With the increase in the number of obese patients, there
was also an increase in patients with Metabolic Syndrome (MS)(1), which is a set of
cardiovascular disease risk factors closely associated with insulin resistance (6) (7) (8) (9)
including abdominal obesity by abdominal circumference greater than 102 cm in men and greater
than 88 cm in women, Triglycerides > 150 mg/dL, HDL Cholesterol < 40 mg/dL in men and <
50 mg/dL in women, Blood pressure > 130 mmHg or > 85 mmHg and fasting glucose > 110

mg/dL (10).

Although not part of the diagnostic criteria of MS, several clinical and pathophysiological
conditions are often associated with it, such as: polycystic ovary syndrome, nigricans
acanthosis,nonalcoholic fatty liver disease, microalbuminuria, prothrombotic states, pro-

inflammatory and endothelial dysfunction states, and hyperuricemia (11).

Nonalcoholic Fatty Liver Disease (NAFLD) is characterized as a progressive
clinicalpathological entity, hepatic manifestation of MS (7), silent, which requires radiographic
or histological diagnosis (12). Pathologically, it occurs by a macrovesicular accumulation of
triglycerides greater than 5% in hepatocytes (12) (13), encompasses a spectrum of diseases
ranging from simple hepatic steatosis (HS) to nonalcoholic steatohepatitis (NASH) and cirrhosis
(14) (15) (16), in the absence of secondary causes (e.g. medicines, excessive alcohol consumption

or certain hereditary conditions (12).

Uric acid (UA) is a biomarker of purine metabolism and has also been considered by some

authors as a component of SM (20).

All humans have knockouts of the uricase, without compensation system of other en-
zymes. The uricase mutation that occurred in the Miocene during food shortages and global freez-
ing has led to adaptive survival advantages for primates, particularly in Europe (25). These ad-
vantages occurred because an increase in UA can potentiate fructose absorption to store fat, and
can lead to greater activation of the immune system.

However, what was advantageous during hunger may not be beneficial in the scenario of

excessive availability of low-quality food in developing countries that we have today. With higher
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and less adjustable UA levels, we have an increased risk of obesity, insulin resistance, and car-

diovascular and kidney disease (25).

Although both hyperuricemia and HS are considered clinical manifestations that make up
MS, the divergent results between studies demonstrate a notable lack of evidence on the associa-

tion of hyperuricemia with HS.

The present study will seek to evaluate the presence of HS through ultrasound reports and
hyperuricemia in patients who underwent preventive medicine services. Thus, the objective was
to evaluate the gradient of association of UA in the establishment of HS and the direction of

association between HS and hyperuricemia.

Materials and methods

This research was retrospective and was developed by the Center for Teaching, Research
and Innovation (CEPI) at Marcelino Champagnat Hospital (MCH), with the approval of the Ethics

Committee of both institutions.

The preventive medicine service consists of lifestyle analysis and collection of anthropo-
metric, biochemical and patient imaging data, as well as interviews conducted with the collabo-

ration of several trained health professionals.

The sample of the study was composed of individuals from positions in the executive
sector of large companies in Curitiba and metropolitan region, a population that did not seek
medical care due to some specific complaint or pathology.

Patients were evaluated on a first visit to executive check-up in 2015 and they had a second
evaluation in 2016, the following year, according to the demand of the executive sector and thus
we were able to evaluate the same variables and observe pattern of change of them. The preventive

medicine service database was built without the specific purpose of this study.

If the patient analyzed did not present an ultrasound of the abdomen in the evaluated tests,
he would be excluded from the sample. In addition to exclusion because it did not present an

ultrasonography of abdomen, exclusion criteria adopted are in Frame 1(13).
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Clinical and laboratory evaluation

In both evaluation 1 and evaluation 2, baseline clinical variables included gender, age,
weight, height, body mass index (BMI), abdominal circunference (AC), blood pressure, heart rate,
cuurent smoking, physical activity (sedentary or not), alcohol consumption (if so, quantity), Acute
Myocardial Infarction, Stroke, Diabetes mellitus, Dyslipidemia, Systemic Arterial Hypertension

and medication use (class and quantity).

Blood samples were performed in all patients, and the analysis was performed by the MCH
laboratory. UA and fasting glucose were determined by the colorimetric enzymatic method. Total
cholesterol, HDL, triglycerides were determined by the enzymatic assay method. NON-HDL cho-
lesterol was obtained by subtracting HDL-cholesterol from total cholesterol. LDL-cholesterol was
obtained through Friedewald formula (LDL = CT - HDL - TG/5; where LDL: LDL-cholesterol;
CT: total cholesterol; HDL: HDL-cholesterol; TG: triglycerides; this formula becomes inaccurate
in the presence of hypertriglyceridemia (triglyceridemia >400mg/dL)) (33). The enzymes Glu-
tamic-Oxalacetic Transaminase (GOT) and Glutamic-Piruvic Transaminase (GPT) by kinetic
method, UV (ultraviolet); Glutamil Transferase Range (Gamma-GT) by kinetic, colorimetric
method; Glycated hemoglobin fraction A1C by chromatography métodin ionic exchange column

in System of HPLC (High Performance Liquid Chromatography).

The presence of diabetes was defined through the presence of at least one of the following:
fasting glycemia > 126 mg/dL, glycated hemoglobin > 6.5, serum random glucose > 200 mg/dL
(34) or use of hypoglycemic drugs . Dyslipidemia was defined by LDL > 130 mg/dL or use of
hypolipemiantes. Coronary artery disease was defined as a history of infarction, angina or myo-
cardial revascularization procedures (35). Systemic arterial hypertension was defined by values
greater than 140/90 mmHg (36) or use of hypotensors. Hyperuricemia was defined by a value
greater than 7 milligrams per deciliter in men and greater than 6 milligrams per deciliter in women

(24) or the use of uricosuric drugs.

BMI values were classified according to diagnostic criteria of the World Health Organi-
zation (WHO) dividing adiposity into degrees or classes: BMI < 18.5 Lean or Low Weight; 18.5-
24.9 Normal or Eutrophic; 25-29.9 Overweight or pre-obese; 30-34.9 Grade | obesity; 35-39.9
Grade II Obesity; > 40, Severe obesity or grade III (37).

The presence of HS not secondary to alcohol abuse, alcohol consumption lower than that
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of 21 standard doses (or 140 g of alcohol) per week for men and 14 standard doses (or 70 g of
alcohol) per week for women (38). A standard dose of alcohol is the equivalent of 10 mL or 8 g
of pure alcohol (alcohol density - 0.8 g/mL). The alcohol content of a beverage is expressed in
percentage by volume (% Vol) or Grade Gay Lussac (GL°); both mean the percentage amount of

pure alcohol in the total volume of a drink.

Radiological evaluation

The ultrasound of the abdomen were performed in Viva Radiology Image Clinic (within
the MCH). Abdome ultrasound was the first diagnostic option of the work because it is a simple
method, which does not use ionizing radiation, inexpensive, more accessible and without side
effects. Abdome ultrasound has sensitivity from 60 to 94% and specificity from 88 to 95% (40)
(41). Abdome ultrasound, using the qualitative analysis of Hamaguchi and Liang, was evaluated
as follows (42):

Grade 0 (normal or absence of HS): no sonographic alteration.

Grade 1 (mild HS): characterized by increased echogenicity of the hepatic parenchyma
in relation to renal cortex and spleen, with adequate visualization of the vascular walls and dia-

phragm.

Grade 2 (moderate HS): characterized by increased ecogenicity, inadequate visualiza-

tion of vascular walls and partial visualization of thediaphragm.

Grade 3 (severe HS): characterized by increased echogenicity, non-visualization of vas-
cular walls parallel to the sounding beam, non-visualization of the diaphragm and posterior sur-

face of the right hepatic lobe by subcostal window.

The evolution of HS was defined as favorable when patients did not have steatosis in
evaluation 1 and continued without steastosis in evaluation 2 or improved the degree of stethosis
in evaluation 2 in relation to evaluation 1. Unfavorable evolution ocurred when patients did not
have steasis in evaluation 1 and began to have in evaluation 2 or did not change the degree or
worsened the degree of steatosis in evaluation 2 in relation to evaluation 1. The favorable or fa-
vorable evolution of HS was related to the analysis of other variables evaluated in two visits, with

emphasis on UA levels.
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Statistical analysis

The variables were described as mean + standard deviation (minimum - maximum) or by
frequency (percentage). Student's t test was used for independent samples (quantitative variables)
and to compare proportions; Fisher's exact test was used for categorical variables. Wald's test and
Logistic Regression Model was used for multivariated models. p<0.05 was considered with sta-
tistical significance. Odds ratio (OR) values was used with 95% confidence intervals.

To analyze the effect of uric acid on the evolution of steatosis, other factors were
controlled and logistic regression models were adjusted for the evolution of steatosis. For these
logistic regression models, those that presented statistical significance in the univariate analysis
of variables of the first evaluation of the patient were included as covariates.

The analyses were conducted with statistical software STATA version 16.0 (StataCorpLp,
Texas, United States).

Results

In total, 1,388 medical records were reviewed. Two hundred and seventy-four were
excluded because they did not present abdominal ultrasound in the first evaluation and 291 by
other criteria. Of these 823 patients, 290 repeated the evaluation at executive check-up (mean
interval of 12 £ 3 months), of whichll were excluded because they did not perform a new
abdominal ultrasound, resulting in the final sample of 279 patients (Figure 1).

Of the 279 patients included, the majority were male (79.9%). The mean overall age was

46.9 £ 7.9 years (47.3 £ 8.1 years among men and 45.9 + 7.2 in women).

The mean BMI was 27.3 + 4.0 kg/m? (27.8 + 3.8 kg/m? in men, 25.4 + 3.9 kg/m? in
women) and mean abdominal circumference of 97.4 £ 10.9 cm in men and 86.9 + 11.8 cm in

women.

Most of the population studied was healthy, with a low prevalence of cardiovascular
diseases and risk factors: 6.5% were smokers, 4.0% diabetics, 16.6% hypertensive. Only one
patient reported previous Acute Myocardial Infarction and two reported Stroke.
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Hepatic Steatosis was diagnosed in 26.9% of the population studied, more prevalent in

men (32.3%) compared to women (5.4%).

The mean uric acid dosage in a fasting sample was 5.7 £ 1.4 mg/dL in the general sample.
Men had higher levels compared to women (mean 6.0 £ 1.2 mg/dL and 4.2 £ 0.9 mg/dL,

respectively).
Table 1 shows the clinical and laboratory characteristics in the first evaluation.

In the first ultrasound evaluation, HS was observed in 75 (26.9%) cases (15.4%, 8.2% and
3.2% with grades 1, 2 and 3, respectively). Among women, this percentage was 5.4% and among
men it was 32.3% (p<0.001). After one year (on average), ultrasound results indicated 68 (24.4%)
with hepatic steatosis (15.4%, 5.7% and 3.2% with grades 1, 2 and 3, respectively), 3.6% among

women and 29.6% among men (p<0.001).

Favorable evolution in hepatic steatosis was observed in 221 (79.2%) patients and
unfavorable in 58 (20.8%) (Frame 2).

Considering the characteristics in the first evaluation, it was observed that patients who
had unfavorable evolution of steatosis presented higher BMI, waist circumference and weight
values, higher levels of triglycerides, glycemia, glycated hemoglobin and GPT and lower hdl-
cholesterol levels. Male patients who did not practice physical activity, hypertensive, diabetic and

dyslipidemic had higher percentages of unfavorable evolution of steatosis (Table 2).

The group of patients who presented favorable evolution of steatosis, when compared to
the group of those with unfavorable evolution, presented a lower mean UA both in the first
evaluation (5.5+1.3 mg/dL versus 6.3+1.2 mg/dL) and in the second evaluation (5.6+1.3 mg/dL
versus 6.6x£1.4 mg/dL). These differences were significant. In addition, within each of the groups,
a significant difference was observed between the two evaluations. When comparing the groups
regarding the variation of UA (A) no significant difference was found between them (mean
0.12+0.86 versus 0.25+1.14 mg/dL) (Table 3 and Figure 2).

Initially, for the analysis of the effect of uric acid on the evolution of steatosis, controlling
other factors, logistic regression models were adjusted for the evolution of steatosis, including as
covariates those that presented statistical significance in the univariate analysis of variables of the

first evaluation of the patient (results seen in Table 2).
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The p values and estimated odds ratio (OR) values with respective 95% confidence

intervals are presented in Tables 4.

Discussion

In the present study, the prevalence of HS was very similar to the worldwide prevalence
(26.9% versus 25%) (17). The prevalence slightly below the world prevalence was expected be-
cause the majority of the population studied reported some physical activity was overweight or
normal weight and without obesity, with low prevalence of cardiovascular risk factors and low

prevalence of cardiovascular outcomes.

The prevalence of HS was quite similar to the worldwide prevalence, perhaps because
approximately 88% of the population studied reported alcohol consumption even after the exclu-
sion of alcohol abuse and also because the prevalence of HS seems to be increasing, with an

estimated 3.6 million new cases annually (43).

HS was more prevalent in males (32.3% versus 5.4%), a prevalence that is still little re-

ported in the current literature (44).

The higher prevalence found in males could be justified because the study sample was
composed mostly of men the mean BMI of men was higher (27.8 versus 25.4), men had higher
levels of uric acid, more men consumed alcohol (91.5% versus 75.5%) and men were more
dyslipidemic (45.7% versus 18.5%).

The predominance of HS in males is probably attributed to the interaction between envi-

ronmental, behavioral and genetic factors (44).

Most patients presented favorable evolution of HS during the 12 months, with a predom-

inance of favorable evolution in females (96.4% versus 74.9%).

In the general population, steatosis evolved unfavorably in patients who had more positive

cardiovascular risk factors in the first assessment, such as obesity, dyslipidemia and dysglycemia.

Men with unfavorable evolution of HS were less healthy. In this group, more hyperten-

sion, diabetes, dyslipidemia and sedentary lifestyle were diagnosed in the first evaluation. HS
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persisted with a higher prevalence in males in the second evaluation (29.6% versus 3.6%), which

could also have contributed to the higher prevalence of unfavorable evolution among men.

The mean dosage of fasting uric acid was higher in men compared to women (6.0 versus
4.2 mg/dL), a difference already documented in the literature because men have higher uric acid
cut-off levels than women (23) (24). Patients who presented unfavorable evolution of steatosis
presented higher uric acid levels, both in the first and second evaluations (6.3% versus 6.6%).
However, when the gradient of uric acid association between the two evaluations was analyzed
to justify the unfavorable evolution of steatosis, no difference was found. This mean dosage of
the highest uric acid in men, which was the majority of the sample studied, may justify the lack

of difference in the gradient of uric acid association in the two evaluations.

In the adjustment of multivariate models of the data of the first evaluation, when the gra-
dient of uric acid association was analyzed, controlling for other factors, the unfavorable evolu-
tion of HS had an important relationship only with the variables dyslipidemia and abdominal
circumference and basal uric acid in the first evaluation could not justify this unfavorable evolu-
tion of HS (model 5 table 6).

Abdominal circumference had statistical significance in most multivariate models, when
it was included as a variable, to justify the unfavorable evolution of HS (models 3, 4 and 5 table
6). The same occurred with the variable dyslipidemia. Thus, the models could not differentiate

whether what stood out was related to dyslipidemia or abdominal circumference or both.

Summing up in a very simplistic way, abdominal circumference and the presence of
dyslipidemia in the first evaluation were significantly associated with evolution of HS in multi-
variate models. Uric acid levels in the first evaluation and in the second evaluation when analyzed
separately, showed statistical howeve it lacked significance when other variables were controlled

for.

Based on these results, it was difficult to suggest a new model to try to explain the
association of uric acid with the unfavorable evolution of HS. Perhaps this happened because both
hyperuricemia and HS have in common insulin resistance and compensatory hyperinsulinemia,
both pathophysiological mechanisms of MS(24) (45) (46) (47). Therefore, we will continue with
the model already presented in the literature that states that HS and hyperuricemia are clinical

manifestations of MS (7) (26). There is still a lack of observational studies evaluating the
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association between hyperuricemia in the evolution of HS to assist in the construction of a new

model.

It is known that HS is the result of liver fat accumulation (especially triglyceride accumu-
lation) (48) and that the development of HS is closely associated with obesity, type 2 diabetes
mellitus, dyslipidemia and hypertension (49) (50).

Although the pathogenesis of EH is not yet fully understood, the hypothesis is accepted
that hypertriglyceridemia is associated with risk factors such as systemic arterial hypertension,
obesity, smoking, sedentary lifestyle, dysglycemia and increased abdominal circumference (51),
create a fat deposit that generates continuous inflammatory and oxidative stress in the organ,
producing fibrosis and creating risk of progression to liver failure, cirrhosis and hepatocellular
carcinoma (13) (52) (53).

Hyperuricemia and HS have in common insulin resistance and compensatory hyperinsu-
linemia, both pathophysiological mechanisms of MS (24) (45) (46) (47). Several studies show
that when uric acid enters cells, through specific transporters, it plays a pro-inflammatory role.
Intracellular uric acid can act as a pro-oxidant, inducing the release of inflammatory mediators
and growth factors (54) (55). In addition, uric acid can contribute to the oxidation of lipoproteins
and inflammation (56) (57), two "stressors" that play important roles in the development and
progression of HS. Increased uric acid may still favor increased body weight, increased blood

pressure and the development of insulin resistance (58).

The literature evaluating the association of hyperuricemia in the evolution of HS provides
a chinese cross-sectional study. In this study, the evaluation of HS was performed by abdomen
ultrasound and the prevalence of HS was 11.78% and hyperuricemia of 14.71%. Patients with HS
had serum uric acid levels higher than patients without HS (6.22+ 1.45 vs. 5.39 + 1.39 mg/dL; p<
0.001) (27). The results of our study were contrasting when compared with the Chinese study
because the design was different and more complete because we did not do cross-sectional eval-

uation but rather longitudinal retrospective.

The interpretation of the present study has some limitations. First, the diagnosis of HS was
based on ultrasound of abdomen, which is not sensitive enough to detect mild steastosis. How-
ever, this method is widely used in epidemiological studies of HS because it is non-invasive, safe,

widely available, portable and sensitive and acceptable to detect HS.
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Magnetic resonance imaging is the most sensitive modality for the evaluation of HS (with
sensitivity of 92% to 100%, specificity of 92% to 97% and the ability to safely detect only3%
steatosis), but it is significantly more expensive than ultrasound (59) .

Coexisting fibrosis and steatosis may hinder radiological evaluation. Both ultrasound and
resonance have limited ability to discern patients with advanced fibrosis (59).

The ultrasound of the abdomen were performed in Viva Radiology Image Clinic (within
the MCH). Because it is a service that has several radiologists working, the radiologist of the
service was not always the same to perform both sonographic evaluations of the abdomen. An-
other point to be considered in the results of abdominal ultrasonography is that the radiologist
could already have access to the report of the first sonographic evaluation in the system and have

its opinion influenced when performing the second abdominal ultrasound.

Second, we did not have all the variables to assess the presence of hepatic fibrosis through
clinical scores. Noninvasive scoring systems may estimate a patient's degree of fibrosis without
biopsy, with the most commonly used being the NAFLD fibrosis score and the fibrosis 4 (FIB-4)
index (59). The NAFLD fibrosis score is calculated from a formula using patient age, body mass
index, diagnosis of impaired fasting glucose or diabetes, AST:ALT ratio, albumin level, and plate-
let count (60). The FIB-4 index, which predicts fibrosis based on age, ALT, AST, and platelet
count (61) (62). Serum albumin and platelet count variables were not evaluated in the sample
studied. Third, we had no analysis of insulin resistance by HOMA-IR. Fourth, plasma creatinine
and urea were not evaluated in the sample studied and the absence of these data may have inter-

fered with serum uric acid levels.

Fifth, alcohol content varies between brands and types of alcoholic beverages (39) and
the amount reported ingested may have been less than the actual amount ingested. As the study
was done retrospectively, the database did not contain the analysis by grams of alcohol, but only
what the patient ingested and quantities (cups, bottles, cans, doses), that is, approximate amounts.
The calculations of how many doses of alcohol there were in the reported beverages were made,
as follows: the total volume of a drink (in mL) was multiplied by its alcohol content (measured
as a percentage of volume) and then divided the result by 1,000, because each dose has 10 mL of
pure alcohol. The alcohol content of each drink varied greatly according to its brand (38) (39) and

this was a confounding factor in the calculations. Not all patients reported brand of the drink
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ingested; so we calculate roughly following as the basis the best-selling or popular brand of the
product. Because it is a medical evaluation requested by the company, there was also the question
whether the patients were actually reporting their actual alcohol intake or whether, by chance,
they could be underreporting the intake. Thus, we excluded patients who had no doubt that they

extrapolated the amount of alcoholic beverage ingested in the week.

The strengths of the study were that data collection was standardized thus, a change pattern
was analyzed, which allowed us to test mechanical pattern, which does not happen with only

cross-sectional analysis.

Because it is an economically active population, which does not seek the health service
due to a specific complaint, this population of company executive profile offers a unique oppor-
tunity to study for the transition between health and disease and consequently subsidy for primary

prevention actions.

Conclusion

In this study, a high prevalence of HS was found in preventive medicine users, asympto-
matic and with favorable evolution for the most part.
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Tables

Table 1. Characteristics of the sample in the first evaluation

Variable n=279
Age (years) 46,9+7,9(29,2-73,1)
Sex (male) 223 (79,9%)
BMI (Kg/ m2)** 27,3+ 4 (18,3 - 41,9)
AC (cm)P 95,3 + 11,8 (66 - 130)
Physical Activity (%) 185 (67,3)
Alcohol Consumption (%) 234 (88,3)
Current Smoking (%) 18 (6,5)
Allopurinol (%) 4(1,4)
Acute Myocardial Infarction (%) 1(0,4)
Stroke (%) 2 (0,7)
Diabetes mellitus (%) 11 (4)
Dyslipidemia (%) 112 (40,4)
SAH® (%) 46 (16,6)
Heart Rate (beats/ min) 775+9,7 (51 -104)
Systolic Blood Pressure URM* (mmHg) 120,3 £ 11,6 (100 - 210)
Diastolic Blood Pressure URM (mmHg) 77,7+7,1(60 - 130)
Systolic Blood Pressure ULM® (mmHg) 119,9 + 11,5 (100 - 210)
Diastolic Blood Pressure ULM (mmHg) 77,4 +7,5 (60 - 130)
Total Cholesterol (mg/ dL) 188,2 + 38,9 (101 - 452)
Triglycerides (mg/ dL) 130,4 £ 69,7 (41 - 476)
HDL-Cholesterol (mg/dL) 49,6 + 12,9 (23 - 86)

LDL-Cholesterol (mg/dL) 113,2 + 36,4 (32 - 351)



NON-HDL Cholesterol (mg/dL)

Glucose (mg/ dL)

Glycated Hemoglobin (HbA1c%)

Gamma-GT (U/L)
GOT (U/L)

GPT (U/L)

Uric Acid (mg/dL)***
Hepatic Steatosis (%)

36

137,8 + 39,6 (53 - 411)
92,6 + 12,1 (65 - 168)
5,6+ 0,6 (4,8-10,7)
33,4 +33,5 (7 - 371)
22,1+9,9 (11 - 119)
25,5+ 15,3 (5 - 186)

57+1,4(1,9-9,4)
75 (26.,9)

*Described by mean * standard deviation (minimum - maximum) or by frequency (percentage).
**BMI (Body Mass Index). PCA (Abdominal Circumference). “SAH (Systemic Arterial Hyper-
tension). “URM (Upper Right Member). SULM (Upper Left Member). ™ Uric acid values were

equal when and sccluded patients using Allopurinol.

Table 2: Evolution of steatosis and demographic and clinical variables in the first evaluation

Evolution of steatosis
Variable Classification Favorable Unfavorable p*
(n=221) (n=58)

Age (years)™ 46,5+ 8,0 481+78 0,180
Sex Male 167 (74,9) 56 (25,1)

Female 54 (96,4) 2 (3,6) <0,001
Weight (Kg) 78,8+ 13,5 92,9+151 <0,001
BMI (Kg/ m?)™* 26,5+35 30,3+4,3 <0,001
AC (cm)P 92,6 + 10,6 105,4+10,9  <0,001
E1-Physical Activity (%) 155 (83,8) 30 (16,2) 0,011
E1-SAH* (%) 26 (56,5) 20 (43,5) <0,001
E1-Diabetes mellitus (%) 5 (45,5) 6 (54,6) 0,013
E1-Alcohol Consumption (%) 184 (78,6) 50 (21,4) 0,820
E1-Current Smoking (%) 12 (66,7) 6 (33,3) 0,228
e w0
E1-Stroke (%) 2 (100) 0 (0) 1

E1-Dyslipidemia (%)

75 (67) 37 (33) <0,001
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Total Cholesterol (mg/ dL) 187,8 £ 34,3 189,8 £ 53,2 0,795
Triglycerides (mg/ dL) 117,1 £ 53,6 181,8 £ 96,4 <0,001
HDL-Cholesterol (mg/ dL) 51,7+125 416 +£11,2 <0,001
LDL-Cholesterol (mg/ dL) 113,3+33/4 113 + 46,8 0,967
dNSN'HDL Cholesterol (mg/ 134,8+ 33,9 1504557 0,074
Gamma-GT (U/ L) 31,3+28,1 41,7 + 48,8 0,143
Glucose (mg/ dL) 91,3+10,9 97,5+ 149 0,004
Glycated Hemoglobin

(HbA1CY%) 55+0,6 58+0,6 0,029
GOT (U/L) 21,5+8,0 24,4+ 14,8 0,153
GPT (U/'L) 23,2+ 105 34,1+248 0,002

*Student t test for independent samples (quantitative variables); Fisher's exact test (categorical
variables); p<0.05. **Described by mean * standard deviation (minimum - maximum) or by
frequency (percentage). *** BMI (Body Mass Index). PCA (Abdominal Circumference). “SAH

(Systemic Arterial Hypertension).

Table 3: Uric acid and evolution of hepatic steatosis

Uric Acid (mg/ dL)

*
L. Unfavorable P
Evaluation time . . (favorable x
Favorable evolution evolution
unfavorable)
(n=221) (n=58)
1%t evaluation 5,48 +1,34 6,34 +1,19
) <0,001
2" evaluation 5,62+1,35 6,59 +1,44
A 0,12 + 0,86 0,25+1,14 0,431
p* (1st X 2nd
evaluation) 0,010

Results described by mean * standard deviation

*ANOVA with repeated measures (interaction between group and moment of evaluation:

p=0.353); Student t-test for independent samples, p<0.05
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Table 4: results of the adjustment of multivariate models for steatosis evolution considering

variables of the first evaluation of patients

Variables included in the

* OR 1C95%
model
Model 1 Uric acid (1% eval) <0,001 1,68 1,30 - 2,16
Model 2 Uric acid (1% eval) 0,008 1,46 1,10-1,93
Sex 0,055 4,48 0,96 - 20,91
Model 3 Uric acid (1% eval) 0,410 1,16 0,81-1,65
Sex 0,190 2,94 0,58-14,9
AC (1% eval) <0,001 1,10 1,05-1,15
Model 4 Uric acid (1% eval) 0,479 1,14 0,79-1,65
Sex 0,185 3,06 0,58 - 16,2
AC (1% eval) <0,001 1,01 1,05-1,14
Physical activity (1% eval) 0,137 0,55 0,25-1,21
Model 5 Uric acid (1% eval) 0,534 1,12 0,78 - 1,62
Sex 0,243 2,72 0,50 -14,8
AC (1% eval) <0,001 1,09 1,041-1,14
Physical activity (1% eval) 0,110 0,52 0,23-1,16
Dyslipidemia (1 eval) 0,012 2,7 1,24 - 5,89
Model 6 Uric acid (1% eval) 0,181 1,38 0,85-2,23
Sex 0,570 1,67 0,28 -10,1
AC (1% eval) 0,064 1,06 1,00-1,12
Physical activity (1% eval) 0,118 0,45 0,16 - 1,24
HbAlc (1 eval) 0,583 1,23 0,59 - 2,57
Model 7 Uric acid (1% eval) 0,269 1,32 0,80 - 2,16
Sex 0,548 1,73 0,28 — 10,7
AC (1% eval) 0,103 1,05 0,99-1,11
Physical activity (1% eval) 0,066 0,37 0,13 -1,08
Dyslipidemia (1% eval) 0,050 2,84 0,98 - 8,17
HbAlc (1 eval) 0,760 1,12 0,54 -2,33

*Logistic Regression Model and Wald test, p<0.05

Figures

Figure 1: Flowchart of the selection of samples:



Figure 2: Uric acid and evolution of hepatic steatosis
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The group of patients who presented favorable evolution of steatosis, when compared to the group
of those with unfavorable evolution, presented a lower mean UA both in the first evaluation
(5.5£1.3 mg/dL versus 6.3£1.2 mg/dL) and in the second evaluation (5.6+1.3 mg/dL versus
6.6+1.4 mg/dL) (p<0.001). In addition, within each of the groups, a significant difference was
observed between the two evaluations (p = 0.01).

Frames

Frame 1 — Exclusion criteria

Significant alcohol Over 140 g/ week for men and 70 g/ week for women. Excessive
consumption alcohol consumption can cause alcoholic hepatitis and alcoholic
hepatitis enters the differential diagnosis of NAFLD.

Use of methotrexate; | These medicines may cause drug hepatitis and drug hepatitis enters

anabolic steroids the differential diagnosis of NAFLD.
Hyperthyroidism Hyperthyroidism can give liver changes similar to NAFLD.
Pregnancy Pregnant woman has important hormonal and metabolic changes.

Positive serology for Viral hepatitis enter the differential diagnosis of NAFLD.
hepatitis
Absent in the second Do not present the evaluation in the MCH check-up service in 2016,
evaluation in the that is, year of the second evaluation of the study.

MCH

Frame 2 - Evolution of hepatic steatosis in both evaluations

HS in the 2nd HS in the 1% evaluation
evaluation” Absence Grade 1 Grade 2 Grade 3 Total
Absence 187 16 5 3 211
Grade 1 7 2 43
Grade 2 1 16
Grade 3 9
Total 204 43 23 9 279

* Favorable evolution (in green, n= 221): they had not and continued without steatosis or
improved the degree of steatosis. Unfavorable evolution (in red, n=58): they had not and started

to have or did not change/worsened the degree of steatosis.
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6 DESENVOLVIMENTO

O impulso inicial para fazer o mestrado foi que quando eu era académica de Medicina, o
gue mais teve peso nas minhas escolhas, foi estagiar com mestres que continuavam sua producao
cientifica mesmo ap6s o término do mestrado e doutorado. Apds esta experiéncia, imaginei que
0 caminho correto a ser trilhado seria a vida académica. Assim, teoricamente, eu estaria mais apta

para repassar para os académicos de Medicina, 0 que mais gosto que é a Endocrinologia.

Logo ap0s eu iniciar minha atividade no corpo clinico do HMC, criei coragem e fui falar
com o Dr Pedroni para saber qual a melhor forma para iniciar este caminho dentro da PUC. Ele
sugeriu que eu falasse com a Prof? Dr? Cristina Pellegrino Baena, coordenadora do CEPI (Centro
de Educagéo, Pesquisa e Inovacgdo) do HMC.

Eu e a Prof? Dr? Cristina Pellegrino Baena comecamos a conversar e ela me sugeriu que

poderiamos trabalhar com o banco de dados do Check-up Executivo do HMC.
A pergunta principal desta dissertacdo ndo veio de imediato.

Em dezembro de 2016, comecei a frequentar as reunides bimestrais da Epidemiologia
promovidas pela Prof? Dr? Cristina Pellegrino Baena e em marc¢o de 2017, me inscrevi como aluna
ouvinte de mestrado no programa de P6s-Graduacdo em Ciéncias da Saude da Pontificia Univer-
sidade Catdlica do Parana. Durante o ano letivo de 2017 conclui as disciplinas obrigatérias do
programa e durante este ano, a pergunta da dissertacao foi se estruturando.

Assim, o bom inicio e andamento do trabalho acabou sendo a base para a aprovacdo no
programa de Pés-Graduacdo em Ciéncias da Salde da Pontificia UniversidadeCatdlica do Parana
em dezembro de 2017. O trabalho teve inicio com a reviséo bibliogréfica inicial e montagem da
estratégia de busca nas bases de dados. Apds a busca nas bases de dados, o entdo aluno de Medi-
cina Paulo André Bispo Machado Janior ajudou na selecdo dos titulos e artigos com o programa
Endnote. A Prof.2 Dra. Cristina Pellegrino Baena esteve presente para decidir a inclusdo ou ex-

cluséo de artigos duvidosos.

Durante o ano de 2018 comecei a ter contato mais proximo com o banco de dados do

Check-Up Executivo do HMC. Este banco se tratava de uma planilha muito extensa, dados muito
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bem coletados e que precisavam ser tratados para facilitar a analise estatistica e ir de encontro a

pergunta da dissertacgao.

Em abril de 2018 nosso trabalho foi selecionado para receber a taxa de mestrado (isengéo
de mensalidade) pela Comisséo de Bolsas do Programa de Pds-Graduagdo em Ciéncias da Saude

com auxilio da Coordenacao de Aperfeicoamento de Pessoal de Nivel Superior (CAPES).

No Segundo semestre de 2018, fiz a disciplina de Bioestatistica com a Prof.2 Dra.
Marcia Olandoski, disciplina a qual revisou alguns conceitos e ampliou a analise critica do banco

de dados que dispunhamos.

Durante o ano de 2019 reduzi bastante a minha carga horaria no hospital para poder focar
na analise estatistica com a Prof.2 Dra. Méarcia Olandoski. Nossa planilha tinha muitos dados e
estes dados precisavam ser tratados para facilitar a anélise estatistica. Apds o tratamento dos da-
dos, a nossa pergunta foi ficando cada vez mais pertinente.

A analise estatistica foi realizada junto com a Prof.2 Dra. Marcia Olandoski utilizando o
software STATA. Apo0s todas essas etapas, houveram novos encontros juntamente com a Prof.2
Dra. Cristina Pellegrino Baena e Prof.2 Dra. Méarcia Olandoski para entender os resultados e apri-
morar a discussdo, a qual se apresentou bastante rica e demonstrou ser o tépico principal do tra-
balho. Estas reunides também ajudaram a amadurecer o entendimento dos resultados e o desen-

volvimento da discussdo. Por fim, houve a parte de redacéo e revisdo.

ApoOs todo esse processo de desenvolvimento, entende-se que o objetivo dessa
dissertacdo de mestrado é o de contribuir, com alto nivel de evidéncia, para a deciséo
profissional de médicos que cuidam de pacientes com Esteatose Hepatica e Hiperuricemia. Sera
apresentado a seguir, a metodologia utilizada e 0 manuscrito redigido, que visa publicacdo naci-
onal. O trabalho ja foi apresentado como pdster no 33° Congresso Brasileiro de Endocrinologia e
Metabologia em Belo Horizonte, Minas Gerais; e também como péster em um congresso inter-
nacional, EPI & Lifestyle 2019 Scientific Sessions/ American Heart Association, em Houston,

Texas, Estados Unidos.

7 ORCAMENTO
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A mestranda recebe concessdo de taxa de mestrado disponibilizada pela Coordenacéo de

Aperfeicoamento de Pessoal de Nivel Superior (CAPES).
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