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ABSTRACT – Context - Non-alcoholic fatty liver disease (NAFLD), hepatic manifestation of metabolic syndrome, has been considered
the most common liver disease nowadays, which is also the most frequent cause of elevated transaminases and cryptogenic cirrhosis.
The greatest input of fatty acids into the liver and consequent increased beta-oxidation contribute to the formation of free radicals,
release of inflammatory cytokines and varying degrees of hepatocytic aggression, whose histological expression may vary from steatosis
(HS) to non-alcoholic steatohepatitis (NASH). The differentiation of these forms is required by the potential risk of progression to
cirrhosis and development of hepatocellular carcinoma. Objective - To review the literature about the major risk factors for NAFLD
in the context of metabolic syndrome, focusing on underlying mechanisms and prevention. Method - PubMed, MEDLINE and
SciELO data basis analysis was performed to identify studies describing the link between risk factors for metabolic syndrome and
NAFLD. A combination of descriptors was used, non-alcoholic fatty liver disease, non-alcoholic steatohepatitis, metabolic syndrome
and risk factors. At the end, 96 clinical and experimental studies, cohorts, meta-analysis and systematic reviews of great impact and
scientific relevance to the topic, were selected. Results - The final analysis of all these data, pointed out the central obesity, type 2
diabetes, dyslipidemia and hypertension as the best risk factors related to NAFLD. However, other factors were highlighted, such as
gender differences, ethnicity, genetic factors and the role of innate immunity system. How these additional factors may be involved
in the installation, progression and disease prognosis is discussed. Conclusion - Risk factors for NAFLD in the context of metabolic
syndrome expands the prospects to 1) recognize patients with metabolic syndrome at high risk for NAFLD, 2) elucidate pathways
common to other co-morbidities, 3) determine risk factors associated with a worse prognosis, 4) develop therapeutic strategies with
goal of reducing risk factors, 5) apply acquired knowledge in public health policies focusing on preventive strategies.
HEADINGS – Metabolic syndrome X. Fatty liver, non-alcoholic. Risk factors.

INTRODUCTION

Clinical importance of non-alcoholic fatty liver
disease NAFLD has grown in recent years, mainly in
consequence of the obesity epidemics, sedentary habits
and high calorie diet adopted by people of Western
countries, reflecting the increase in cardiovascular and
endocrine-metabolic diseases(30). It has been considered
the most common liver disease and the most frequent
cause of elevated aminotransferase and cryptogenic
cirrhosis(19, 20, 21). The prevalence of NAFLD has been
estimated in 2.8% to 88%, depending on population and
investigative methods(2, 7, 9, 19, 21, 48). NAFLD refers to fat
accumulation, mainly triglycerides, in hepatocytes so
that it exceeds 5% of the liver weight(2). Available data
from clinical, experimental and epidemiological studies
describe the NAFLD as the hepatic manifestation
of metabolic syndrome (MS)(59). Main risk factors
associated with metabolic syndrome are abdominal
obesity, insulin resistance, diabetes and dyslipidemia(73).

Interestingly, NAFLD can be described in non-obese
and non-diabetic patients(50).
The first Brazilian guidelines for diagnosis and
treatment, based on systematic reviews, defines metabolic
syndrome as a complex disorder represented by a set of
cardiovascular risk factors, usually related to central fat
deposition and insulin resistance. Its importance should
be highlighted from an epidemiological standpoint,
responsible for increased general and cardiovascular
mortality estimated at 1.5 times and 2.5 times, respectively(29).
Patients with NAFLD exhibit a higher mortality rate
than general population(1). The most frequent causes of
death are represented by liver-related diseases, malignant
neoplasms and cardiovascular disease(83). Although not
part of the diagnostic criteria for metabolic syndrome,
several clinical and pathophysiological conditions are often
associated with it, such as polycystic ovary syndrome,
acanthosis nigricans, fatty liver disease, microalbuminuria,
prothrombotic states, pro-inflammatory states and
endothelial dysfunction and hyperuricemia(8, 62).
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NAFLD’s pathogenic mechanisms are still under
investigation; however, triglycerides accumulation within
hepatocytes, result of insulin resistance, is considered the first
step in the pathogenic model proposed and widely accepted so
far. Oxidative stress resulting from mitochondrial oxidation
of fatty acids and expression of inflammatory cytokines, have
been considered secondary causal factors for liver damage,
fibrosis and inflammation(25).
Histological evaluation remains the most important
method of distinguishing steatosis from advanced forms
of NAFLD, i.e. non-alcoholic steatohepatitis (NASH) and
fibrosis. Included NAFLD lesions are steatosis, lobular
and portal inflammation, hepatocyte injury as ballooning
and apoptosis, and fibrosis(10). In the latter are included
inflammatory phenomena with elevated aminotransferase
levels(4), often associated with increased fat intake or changes
in metabolic processes, with involvement of the mitochondrial
beta-oxidation of fatty acids, generating reactive oxygen species
and increasing the production of inflammatory cytokines.
These, in turn, represent important role in activation of stellate
cells, inducing liver fibrogenesis, predisposing to cirrhosis
and hepatocellular carcinoma(21); however, risk factors for
this progression have not been fully established(43).
METHODS

A PubMed, MEDLINE and SciELO data basis analysis
was performed to identify studies describing the link
between risk factors for MS and NAFLD. Search terms
included “Non-alcoholic fatty liver disease, non-alcoholic
steatohepatitis, metabolic syndrome AND risk factors”.
Additional searches were also made for each of the
individual methods described, e.g. NAFLD and obesity,
diabetes, hypertension, genetic factors, etc. Selected articles
referenced in these publications were also examined. Using
the search strategy described above, approximately 130 articles
were considered, limited to those published in English,
Spanish and Portuguese language but not date-restricted.
Following review, 96 articles met the selection criteria and
were included, clinical and experimental studies, cohorts,
meta-analysis and systematic reviews of great impact and
scientific relevance to the topic.
Obesity
Obesity is a major public health problem in the U.S. and
its prevalence has increased significantly over the past 30
years. Obesity is a global epidemic with more than 1 billion
overweight adults and at least 300 million obese patients
worldwide(17). Information collected from 1999 to 2002 shows
that more than one third of American adult population is
obese (27.6% men and 33.2% women) and among children,
one in six is overweight(6). In previous reports, other authors
have reported NAFLD prevalence around 57% to 74% and
22% to 58% of obese children and adults, respectively(71, 81).
A cross-sectional population-based study was carried out
in a sample of 1720 adults between 20 to 59 years of age,
residents in an urban area of Brazil. The prevalence of central
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obesity was 50.5% (95% CI: 46.6-54.4) among men and 38.9%
(95% CI 34.4-43.5) among women. In the adjusted analysis,
central higher prevalence of obesity was observed in women
aged 50 to 59 years(27).
Steatohepatitis, however, can be found in 40% to 100%
obesity cases in adults(81) and 15% to 25% in children(70).
Considering obesity as a growing epidemic condition, the
prevalence and impact of NAFLD continues to increase,
making NASH potentially the most common cause of
advanced liver disease in coming decades(85).
A clinical series in Korean patients revealed that the body
mass index (BMI) was useful in distinguishing between NASH
and simple steatosis. In this study, 28.9 BMI was suggested as
a threshold for NASH. It was proposed that abdominal fat is
directly associated with disease state(73). Waist circumference
and waist/hip ratio were independent determinants of hepatic
necro-inflammation degree(77). A 158 cm2 of visceral fat area
was considered an independent predictor of risk disease(78).
Dorsocervical lipo-hypertrophy has also been strongly linked
to NASH(15). A positive correlation was found between
adiposity indexes (BMI, serum cholesterol and LDL levels)
and advance stage fibrosis(73).
Obesity and ethnicity
Demographic analysis of obese populations added
impressive evidence of how ethnic variations can influence
extent and NASH incidence. Steatohepatitis is common
among Hispanic populations, probably due to the high obesity
level in this ethnic group(9). Despite the high prevalence of
other risk factors, such as type 2 diabetes, NASH prevalence
in African-American population is not so high, this could
explain the significantly lower chance to developing serious
liver disease, compared to caucasian patients(40). In two series
of patients with NASH and another one with cryptogenic
cirrhosis, African-Americans accounted for only 1% and 0.6%
of those groups, respectively(11). Solga et al.(79) presented a
study in which steatohepatitis was completely absent in obese
African-Americans. It is speculated that both genetic and
environmental factors (eg. eating habits) may be related to
decreased incidence of liver disease in this ethnic population.
Little information is available about the NASH prevalence in
Western countries. A multicenter epidemiological Brazilian
study involving 1280 patients with NAFLD described obesity
prevalence in 44.7% of the studied sample(23). In another
Brazilian study, the prevalence of hepatic steatosis among
obese adolescents was estimated at 70% and 40% for males
and females, respectively(24). In an American school-bases
sample obese adolescent boys have an increased prevalence
of fatty liver compared with obese adolescent girls(75).
Hypoxia, obesity and sleep apnea
The obstructive sleep apnea (OSA) is a commonly
condition associated with obesity. It is characterized by chronic
intermittent breathing cessation during sleep due to airway
obstruction, occurring in 2% to 4% overall population. Tanné
et al.(80) reported higher prevalence and severity of NASH
in patients with severe OSA, suggesting that intermittent
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hypoxia may play a role in the NASH pathogenesis. Although
intermittent hypoxia does not cause direct liver damage in
non-obese animals, necro-inflammation and fibrosis were
observed in livers of animals that already had steatosis,
suggesting that hypoxia may serve as an additional insult
in the progression from simple steatosis to more advanced
stages of the disease(74, 94).
Data derived from a PubMed-based meta-analysis of recent
cost effectiveness, standards of practice, and epidemiological
studies of OSA, which were ranked using a hierarchical
strength of recommendation taxonomy, presents evidence
supporting the value of diagnosing and treating OSA in
reducing morbidity and mortality, improving comorbid disease
processes, and improving patient quality of life(68).
Birth weight
The association between an adverse early life environment
and increased susceptibility to later-life metabolic disorders
such as obesity, type 2 diabetes and cardiovascular disease was
described by the developmental origins of health and disease
hypothesis. A systematic review summarizes the relationship
of both low birth weight and catch-up-growth with some
aspects of a later metabolic syndrome. The majority of the
studies in children, adolescents and adults born small for
gestational age suggested that insulin resistance could represent
the prelude to other metabolic disorders(66). Meta-analysis of
224 studies estimated the association between birth weight
and MS. All but two studies reported an inverse relationship
between birth weight and MS. A comparison between low
birth weight versus normal birth weight subjects showed the
random effects odds ratio for metabolic syndrome was 2.53
(95% CI: 1.57;4.08), indicating that low birth weight increases
the risk of metabolic syndrome in adults(76).
Employing a rat model of maternal high fat (MHF)
nutrition, it was recently reported that offspring born to
exposed mothers are small at birth and develop a postnatal
phenotype that closely resembles that of the human metabolic
syndrome. Livers of offspring born to MHF mothers also
display a fatty phenotype reflecting hepatic steatosis and
characteristics of non-alcoholic fatty liver disease. In this
study it was hypothesised that a MHF diet leads to altered
regulation of liver development in offspring; a derangement
that may be detectable during early postnatal life(32).
Gender and age
There are clear differences in the amount and distribution
of body fat between men and women. The first usually store
fat in the upper body, specifically around the organs in the
abdominal cavity: the visceral fat. However women, with less
body fat, tend to store in the subcutaneous tissue. Gender
also influences the lipids circulation (triglycerides and fatty
acids), lipoproteins and cholesterol(73, 84, 90).
The reasons for the difference in fat accumulation in men
and women are not completely understood; however, evidence
suggests that lipid metabolism may play an important role
in the differences observed(73). At the cellular level, there
are distinctions between men and women in activity and
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metabolism of lipids. A Japanese study showed that the
particle size of triglyceride and cholesterol were higher in
men than women, with evidence of metabolic syndrome(51).
Comparing by age group, the hepatic lipase activity in men is
twice that observed in women, which probably contributes to
an atherogenic lipid profile with lower HDL cholesterol and
increased levels of dense LDL particles in men(12).
Gender distinctions in hepatic lipase activity have been
attributed to the suppression of androgenic steroids and
visceral adiposity(73). Studies in rats and mice have shown
worsening of biochemical and histopathological patterns
in male rodents(49). However, researches towards defining
gender role in NASH in humans are scarce and limited and
the available information is contradictory.
An American study including 365 adults revealed
NASH prevalence in 90% of men and 30.8% of women.
Males were also significantly associated with incidence of
diabetes and metabolic syndrome(3). Studies conducted in
pediatric patients also reported that males are at greater risk
of obesity and associated liver disease(54). In contrast to the
evidence described for the Western population, a series of
193 Japanese patients had NASH proven by histopathology
predominantly in women aged above 55 years(91). In Brazil,
mean age of patients with NAFLD was 49.8 ± 13.59 years,
of which 53.3% were male(23, 76).
On the other hand, several reports with different ethnic
groups can not identify the difference between men and women,
excluding the possibility of inferring any conclusions about
the role of gender as a risk factor for NASH(73).
Regarding age, it is known that aging brings restrictions
on physical mobility, which in the context of metabolic
syndrome, contributes to maintenance or worsening of
abdominal obesity, hyperglycemia, hyperlipidemia and
hypertension(69). The prevalence of metabolic syndrome among
Americans over 70 years was estimated at around 42%(37). In
another study NAFLD was associated with increased risk of
cardiovascular disease especially among older patients with
elevated C-reactive protein levels(16).
Diabetes
Insulin resistance and hyperinsulinemia are the most closely
associated laboratory findings with the presence of fatty
liver disease in a large series of patients, even in thin subjects
with normal glucose tolerance(8, 41, 59). NAFLD prevalence
is increased in individuals with impaired glucose tolerance
and those with newly diagnosed diabetes at the proportion
of 43% to 62%, respectively(48). In a prospective study of
100 patients with type 2 diabetes, the incidence of hepatic
steatosis was 49%, confirming this strong independent risk
factor for NAFLD(41). In Brazil, the prevalence of metabolic
syndrome and diabetes among patients with NAFLD was
estimated at 41.3% and 22.7%, respectively(23). The association
of both conditions is related with more aggressive disease
and increasing mortality(34, 93). Targher et al.(82) described
increased prevalence of NAFLD and its association with
cardiovascular disease in diabetic patients, independent of
other confounding factors.
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Frequency and risk factors associated with NAFLD in
patients with type 2 diabetes mellitus was studied. Almost
half of patients with type 2 diabetes mellitus were found to
have NAFLD, and they have more elevated BMI, as well as
higher levels of aminotransferases, γ-GT, uric acid, TNF-α,
insulin and HOMA-IR than subjects without NAFLD(36).
A possible pathogenic link between diabetes and NASH
involves advanced glycation end products. These products
constitute a large variety of substances formed from aminocarbonyl interactions of non-enzymatic nature, among reducing
sugars or oxidized lipids and proteins, aminophospholipids
or nucleic acids(64). The formation of these adducts occurs at
high rates in diabetes mellitus type 2, compared with healthy
controls or patients with simple steatosis(47). The interaction
of these products with the cell surface associated receptor
has been related to induction of oxidative stress and as well
as the increased fibrogenic potential stellate cells cultures(35).
The interaction of these advanced glycation products and cell
surface receptors resulted in intermediate reactive oxygen
species, which has important role in the disease pathogenesis
in diabetic(73).
Hypertension
Hypertension, especially systolic hypertension is also
an independent NAFLD predictor (29). The presence of
multiple metabolic disorders like diabetes mellitus, obesity,
dyslipidemia and hypertension are associated with serious
illness, potentially progressive of liver(61). Cotrim et al.(23)
confirmed these data when reporting 64% hypertension
prevalence among NAFLD patients steatohepatitis. Hsiao
et al.(46) demonstrated that presence of severe hepatic
steatosis was significantly correlated with the prevalence
and degree of hypertension, serum glucose levels and
triglycerides. On the other hand, a study on non-obese
and non-diabetic patients with primary hypertension has
shown that hepatic steatosis prevalence can double as
compared with control group(31).
A meta-analysis compared individuals with metabolic
syndrome and without revealed an increased mortality from
all causes (relative risk [RR] 1.35; 95% confidence interval
[CI], 1.17-1.56) and cardiovascular disease (RR 1.74; 95% CI,
1.29-2.35); as well as an increased incidence of cardiovascular
disease (RR 1.53; 95% CI, 1.26-1.87), coronary heart disease
(RR 1.52; 95% CI, 1.37-1.69) and stroke (RR 1.76; 95% CI,
1.37-2.25). Relative risk of cardiovascular disease associated
with metabolic syndrome was higher in women compared
with men and higher in studies that used World Health
Organization definition compared with studies that used
Adult Treatment Panel III definition(38).
Li et al.(55) investigated by meta-analysis the association
between MS and risk of stroke. Compared to individuals
without MS, patients had a 1.6-fold increased risk of stroke
(95% CI, 1.48-1.75). The relative risk of stroke associated with
MS was 2.2 in the studies using the World Health Organization
definition and 1.6 in those using Adult Treatment Panel III
definition, but difference was not statistically significant.
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Abnormalities in left ventricular geometry and diastolic
function have been described in patients with NAFLD as
well as a more severe coronary artery disease characterized
by vulnerable plaques, though observed in small cohort
studies(83).
Dyslipidemia
Increased serum triglycerides and low-density lipoproteins
(LDL), combined with decreased high-density lipoproteins
(HDL), represent a threat for cardiovascular disease
development. Evidences suggest that NAFLD is linked to
the increased incidence of cardiovascular disease, both in
non-diabetic and type 2 diabetic patients(52).
The presence of dyslipidemia (hypercholesterolemia,
hypertriglyceridemia, or both) defined by the National
Institute of Health (NIH)(65) was reported in 20% to 80%
cases associated with NAFLD(6, 28, 57). Hypertriglyceridemia
is present in 64% of patients with hepatic steatosis with low
HDL-C levels reported in 30%-42% of cases(60). Cotrim et al.(23),
reported the presence of hyperlipidemia in 66.8% of patients
with NAFLD in Brazil. Recent studies have shown NAFLD
strongly associated with increased risk of cardiovascular
disease, there being independent association between hepatic
steatosis, carotid atherosclerotic plaques and endothelial
dysfunction(86, 87). Considering all liver related causes,
cardiovascular disease represents the major survival risk of
patients with NASH(33). On the other hand, McKimmie et
al.(63) did not find independent association between hepatic
steatosis and cardiovascular disease in a subset of participants
in Diabetes Heart Study. They suggested that hepatic steatosis
is more a secondary phenomenon than a direct mediator of
cardiovascular disease.
Evidence of endocrine system role in the
pathogenesis of non-alcoholic fatty liver disease
Evidence shows that chronic activation of hypothalamicpituitary-adrenal axis is present in metabolic syndrome, like
patients with Cushing’s syndrome that also have similar
characteristics of metabolic syndrome and mild increase of
aminotransferase levels being commonly seen in patients with
adrenal insufficiency as well as adult patients with growth
hormone deficiency who develop the phenotype of metabolic
syndrome with obesity and dyslipidemia(14).
Insulin resistance, type 2 diabetes, sleep apnea syndrome,
cardiovascular disorders and non-alcoholic liver disease
are common conditions in women with polycystic ovary
syndrome, being non-alcoholic fatty liver disease twice as
common in postmenopausal women in which hormone
replacement therapy reduces the risk of steatosis. Similarly,
it seems appropriate to consider polycystic ovary syndrome
as the ovarian manifestation of metabolic syndrome(5).
Hypoandrogenism in males and hyperandrogenism in
females are also related to hepatic steatosis, obesity and insulin
resistance(42). Meta-analysis of available cross-sectional data
suggests that MS can be associated to male hypogonadism,
although only few randomized controlled trials have been
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reported. Testosterone replacement therapy seems to improve
metabolic control, as well as central obesity(22).
Thyroid hormones play essential role in mobilization
and degradation of lipids and fatty acid oxidation so that
hypothyroidism has been associated with non-alcoholic
steatohepatitis(56). There is evidence that replacement of
thyroid hormones regulates lipid metabolism(96). However, it is
unclear whether thyroid dysfunction plays a role in the NASH
pathogenesis. Liangpunsakul and Chalasani(56) conducted
a case-control study to investigate this association. In this
study, the prevalence of hypothyroidism in NAFLD patients
was estimated at 15%, significantly higher than in controls
(7.2%, P<0.001). By multivariate analysis, hypothyroidism
prevalence in NASH group was significantly higher than in
control group.
The association between thyroid diseases and hepatocellular
carcinoma in men and women was studied(44). Authors
found a significant association between increased risk of
hypothyroidism and hepatocellular carcinoma in women,
regardless establishing hepatocellular carcinoma risk factors.
However, experimental investigations are needed for complete
evaluation of the association between these two diseases.
Changes of the endocrine system should be considered
in the context of non-alcoholic and cryptogenic fatty liver
disease. The prospect of endocrine system participation may
help in therapeutic approaches in the future(57).
Genetic factors
Not all patients with risk factors for metabolic syndrome
develop hepatic steatosis and among them, not all evolve
to steatohepatitis or cirrhosis. Genetic polymorphisms can
explain these variations(26).
Weltman et al.(88, 89) working on experimental and human
models of steatohepatitis, had previously described the
overexpression of cytochrome P450 CYP2E1, with generation
of excess oxygen free radicals. Increased CYP2E1 expression
induced by alcohol, ketone and free fatty acids was associated
with overproduction of oxygen free radicals and increased
oxidative stress.
In NAFLD, genetic factors are not fully known;
however, it was suggested that steatosis development may be
associated with genes involved in insulin resistance coding
for proteins involved in lipid metabolism, oxidative stress,
inflammation (cytokines and adipokines) and fibrogenesis(18
,45)
. Other genetic polymorphisms have been reviewed, such
as angiotensinogen and TGF-β1 associated with liver fibrosis
in obese patients(32).
Chalasani et al.(13) in a pilot study, identified genetic
variations associated with histological parameters in patients
with NAFLD biopsy-proven. NAFLD histological activity
score was associated with single nucleotide polymorphism
(SNP) rs2645424 on chromosome 8, degree of fibrosis
was associated with SNP rs343062 on chromosome 7 and
lobular inflammation was associated with single nucleotide
polymorphism in chromosomes 10, 11 and 12. If future
studies validate these results, then testing should be clinically
useful, since histologic findings are associated with NAFLD
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prognosis. Mutations in HFE gene of hemochromatosis and
NASH have been described, mainly by establishing connections
between increased iron stores in the liver and development
of hepatic fibrosis. George et al.(39) studying 51 patients with
NASH, demonstrated that 31 had mutation in HFE gene
being considered heterozygous for hemochromatosis. Authors
argue that iron overload, even light, can act synergistically in
promoting fibrosis observed in NASH. However, posterior
studies(18, 92) found no association between increased iron
and fibrosis, questioning its importance as NASH risk
factor. After having systematically reviewed the most studied
single nucleotide polymorphisms and metabolic syndrome
associations, it was found evidence for an association with the
MS for eight alleles, mostly located in genes involved in lipid
metabolism(70). Thus, genetic studies are needed to identify
new genes involved in the NAFLD development.
Orthotopic liver transplantation (OLT)
There are few published studies that have specifically reported
the development of individual components of metabolic
syndrome following OLT. The prevalence of post-transplant
metabolic syndrome and its individual components has been
found to be higher post-OLT versus a comparable population
without this surgical procedure. The rate of metabolic syndrome
in liver transplant recipients is more than twice that reported
for general population(53). Pre-transplant risk factors include
immunosuppression, higher age at transplant, male gender,
history of smoking, pre-transplant body mass index, preOLT diabetes, etiology of the underlying liver disease that
resulted in OLT and an increased donor body mass index(67).
Recent data suggests that prospective studies are required to
determine the significance and management of post-transplant
metabolic syndrome(53) and NAFLD.
Smoking
Smoking history was associated with advanced liver
fibrosis in a large multicenter cohort of NAFLD patients(95).
The results indicate that smoking may enhance progression
of NAFLD partly through its effect on insulin resistance.
This was the first study to show that cigarette smoking is
associated with increased fibrosis severity in human NALFD,
suggesting it may accelerate disease progression. These results
may support a formal recommendation of smoking cessation
in patients with NAFLD.
CONCLUSION

NAFLD may affect any age and seems to be different
among different ethnic groups. Prevalence is significantly
higher in white man than in white women. Differences in
body fat distribution and body composition among ethnic
groups may partially explain racial differences in prevalence.
Central obesity phenotype is associated with increased
intra-abdominal fat, therefore, patients with central obesity
are characteristically insulin resistant, and more commonly
present with NAFLD compared to patients having lower-body
obesity. Besides central obesity, type 2 diabetes, dyslipidemia
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and hypertension are risk factors for development of NAFLD,
represents more than a clinical diagnosis, being a pre–morbid
condition with high rate of cardiovascular, renal, and liver
risks. Environmental and lifestyle-related factors such as
reduced physical activity and high-fat diets are well-known
influences for development of insulin resistance-associated
comorbidities and NAFLD. Genetic predisposition for the
development of central obesity and type 2 must be considered.
Recent findings have advanced in the field of genetic and

immune response (innate immunity) in NASH pathogenesis,
although family studies and studies specifically addressing the
genetic susceptibility for NAFLD development are lacking.
Prospects remain to: 1) elucidate pathways common to other
co-morbidities, 2) establish more accurate and less invasive
diagnostic tools, 3) determine risk factors related to outcomes
of poor prognosis, 4) develop therapeutic strategies aiming
to reduce risk factors, 5) apply the acquired knowledge in
public health policies focusing on preventive strategies.

Souza MRA, Diniz MFFM, Medeiros-Filho JEM, Araújo MST. Síndrome metabólica e fatores de risco para a doença hepática gordurosa não-alcoólica.
Arq Gastroenterol. 2012;49(1):89-96.
RESUMO – Contexto - A doença hepática gordurosa não alcoólica (DHGNA) vem sendo considerada a manifestação hepática da síndrome metabólica
e a hepatopatia mais frequente da atualidade, sendo também a causa mais frequente de aumento das transaminases e de cirrose criptogênica. O
maior aporte de ácidos graxos ao fígado e consequente aumento da beta-oxidação concorrem para formação de radicais livres, liberação de citocinas
inflamatórias e graus variáveis de agressão hepatocítica, cuja expressão histológica pode variar da esteatose hepática (EH) à esteatohepatite nãoalcoólica (EHNA), cuja diferenciação se faz necessária pelo risco potencial de progressão para cirrose e desenvolvimento do carcinoma hepatocelular.
Objetivo - Revisar a literatura sobre os principais fatores de risco para a DHGNA no contexto da síndrome metabólica, com foco nos mecanismos
subjacentes e nas estratégias de prevenção. Método - Foi realizada pesquisa bibliográfica no PubMed para identificar estudos que descrevessem a
associação entre os fatores de risco para síndrome metabólica e a DHGNA, utilizando-se a combinação de descritores: “Non-alcoholic fatty liver
disease, Non-alcoholic steatohepatitis, metabolic syndrome and risk factors”. Foram selecionados 96 estudos clínicos, experimentais, de cohort,
metanálises e revisões sistemáticas de maior impacto e relevância científica para o tema. Resultados - A análise das informações consolidou a
obesidade central, diabetes melitus tipo 2, dislipidemia e hipertensão como os fatores de risco mais bem relacionados à DHGNA. Entretanto, outros
fatores foram destacados, como diferenças entre gêneros, etnia, fatores genéticos e o papel da imunidade inata, como estes fatores adicionais que
podem estar implicados na instalação, progressão e prognóstico da doença. Conclusão - O conhecimento dos fatores de risco para a DHGNA no
contexto da síndrome metabólica amplia os caminhos para: 1) reconhecer pacientes com risco elevado para a doença; 2) elucidar vias comuns a outras
comorbidades; 3) determinar fatores de risco relacionados a pior prognóstico; 4) desenvolver estratégias terapêuticas com o objetivo de reduzir fatores
de risco; 4) aplicar os conhecimentos adquiridos nas políticas públicas de saúde com foco em estratégias preventivas.
DESCRITORES – Síndrome X metabólica. Fígado gorduroso não-alcoólico. Fatores de risco.
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