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Abstract

AIM: To evaluate the prevalence and clinical charac-
teristics of Nonalcoholic fatty liver disease (NAFLD)
among asymptomatic Brazilian adolescents.

METHODS: Transversal observational study included
asymptomatic adolescents with central obesity from pri-
vate and public schools in Salvador-Bahia, northeastern
Brazil. The children answered a questionnaire that in-
cluded age, gender, race, and medical history, and were
submitted to a complete physical exam and abdominal
ultrasound. Biochemical exams included: ALT, AST, GGT,
C reactive protein (CRP), fasting glucose, insulin, choles-
terol and triglycerides. Criteria for NAFLD included: the
presence of steatosis in ultrasound and/or high level of
ALT, negative or occasional historic of intake of alcohol
(=< 140 g/wk), negative investigation for hepatitis A, B, C,
auto-immune hepatitis, Wilson disease and hemochro-
matosis.

RESULTS: From October, 2005 to October, 2006, the
study included 1801 subjects between 11 and 18 years
of age and a mean age of 13.7 + 2.0 years. One hun-
dred ninety-nine had central obesity. The prevalence
of NAFLD was 2.3%, most of whom were male and
white. Insulin resistance (IR) was observed in 22.9%
of them and had positive correlations with ALT and
GGT (P < 0.05). Elevated CRP was observed in 6.9%
of the cases; however, it was not associated with WC,
IR or liver enzymes.

CONCLUSION: The prevalence of NAFLD in Brazilian
adolescents was low. The ethnicity may have influence
this frequency in the population studied, which had a
large proportion of African descendents.
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INTRODUCTION

Nonalcoholic fatty liver disease (NAFLD) is a clinical-
pathological condition of wide spectrum, which includes
steatosis and steatohepatitis, that has a potential to
advance to cirrhosis and hepatocellular carcinomal.
Obesity is the most relevant risk factor for NAFLD in
children and several studies have described the prevalence
and risk factors of NAFLD in these populations[z’BJ.
Reports of NAFLD in the child population was
described in boys and girls between 10 and 13 years of
age who showed elevated aminotransferase levels and
variable degrees of steatosis, inflammation and fibrosis
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in hepatic biopsiesm. NAFLD occurrence varies with
race/ethnicity and genderm. A recent study shows body
mass index (BMI) as an independent factor for hepatic
fibrosis in children and adolescents with NAFLD!.
In adults and adolescents, visceral obesity has been
considered the main risk factor for the development of
hepatic steatosis"”®
done with convenient samples of obese adolescent

| However, most studies have been

groups treated in clinics for obesity, which may influence
the prevalence of NAFLD in these individuals™".

In Brazil, previous studies estimated that 15% of
students are overweight or obese!""'?; however, the
prevalence of NAFLD in this population is not known.
The present study aimed to evaluate the prevalence
and the clinical characteristics of NAFLD among

asymptomatic Brazilian adolescents.

MATERIALS AND METHODS

Study design and population selection
Transversal observational study included asymptomatic
adolescents from seven high schools in Salvador, Bahia,
Brazil who presented central obesity. Salvador is a city in
the northeast of Brazil, where it is relevant to account
for the proportion of African descendents.

The study was approved by the Ethics Committee for
Research from MCO-Programa de Pés Graduagdo em
Medicina e Satde-Universidade Federal da Bahia, Brazil.

Inclusion criteria: Age between 11 and 18 years old;
abdominal circumference > 75th percentile, according
to age and sex'"”; free and pre-explained consent term,
signed by the adolescents and their caregivers.

Exclusion criteria: Previous historic or serologic
markers for liver diseases (hepatitis A, B, C), auto-
immune disease, metabolic diseases such as Wilsons
Disease and hemochromatosis and intake of alcohol

above 140 g/wk.

Criteria for diagnosis of NAFLD: Presence of
steatosis in ultrasound scan and/or high levels of ALT
and/or AST; negative or occasional historic alcohol
intake (< 140 g/wk); negative diagnosis of other
liver diseases (A, B and virus, autoimmune hepatitis,
metabolic liver disease).

Clinical evaluation

For anthropometric evaluation, a sample of blood was
collected and a superior abdomen ultrasound scan was
performed during the same session at the nursing of the
schools.

Anthropometric measures: waist circumference
(WC) was measured at the end of normal expiration
in the middle portion between the last rib and the iliac
ridge. For evaluation, reference values were adopted that
consider normal abdominal circumference to be < 75th
percentile and increased abdominal citcumference to be
> 75th percentile according to age and sex.

Participants were weighed while not wearing coats

or shoes or carrying any objects. A Filizola balance
was used, with a scale resolution of 0.1 kg. Height
was measured by a stadiometer with no shoes and
hair accessories; the resolution was 0.5 cm. BMI was
calculated by dividing weight by height squared. Subjects
were considered to be overweight at a BMI between the
85th and 95th percentile and obese at a BMI above the
95th percentile for a given age and sex, based on Cole!",

All adolescents underwent superior abdomen
ultrasound scan (AUS). The AUS was performed by only
one medical doctor. The scanner used was an Aloka,
model DynaView II, with colored Doppler and a 3.5 MHz
drill. The discrepancy of echogenicity between the liver
and kidney was considered as a criterion. Hepatic steatosis
was graded as mild, moderate or severe, according to the
Saverumuttu ef @/ classification.

Serological assays

Blood samples were collected by the technical staff
from adolescents after a 12 h fast. The samples were
analyzed in a referential laboratory for AST, ALT, GGT,
C reactive protein (CRP), fasting glucose and insulin.
Aminotransferase alterations were considered when AST
was > 36 U/L for gitls and > 59 U/L for boys, ALT >
52 U/L for gitls and >72 U/L for boys, and GGT > 43
for gitls and > 73 U/L for boys. High-sensitivity CRP
assay was conducted using latex-enhanced nephelometry.

Individuals who presented elevated ALT, AST and
GGT levels underwent the following exams: HBsAg,
anti-HCV, anti-HAV-IgM, antibodies (anti-nuclear, anti-
muscle, anti-LKM, anti-mitochondrial) au-antitrypsin,
ceruloplasmin and serum coppet.

Serum glucose and insulin were used for the
calculation of homeostasis model assessment (HOMA) = [fast
insulin (IU/mL) X fast glucose (mg/dL)/22.5] (mg/dL
= mmol/L X 18.182), considering = 3.16 as a cutoff
point to define insulin resistance!”

The adolescents diagnosed with NAFLD were
provided assistance at the NASH Group.

Statistical analyses

The data were analyzed using Statistical Package for Social
Science (SPSS) 13.0. Mistake type I was estimated to
be 5%. Spearman was used for the correlation between
variables and t-test to compare the mean. The data are ex-
pressed as percentage, medium and standard deviation.

RESULTS

Between October, 2005 and October, 2006, seven
public and private schools participated in the study. This
corresponded to 3500 students. Among these students,
1801 (51.5%) adolescents agreed to participate in the
study. The present study included 199 individuals who
had central obesity (WC > 75 percentile). Twenty-
four (12.1%) of them were excluded: one had a history
of alcohol consumption above 140 g/wk and 23 had
incomplete data.

Among 175 adolescents evaluated, the mean age was
13.7 £ 2.0 years, 54.3% were female and 71.4% (125)
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Variable Nonwhite (7 = 125) White (7 = 50)
Sex F/M (%) 58.4/41.6 44.0/5.0
Age (yr) 13.74 +2.02 13.70 +2.00
BMI (kg/m?) 27.41+327 26.64 +3.26
WC (cm) 88.09+7.76 88.65 £ 9.26
AST (U/L) 2411 +4.83° 26.53 + 6.77
ALT (U/L) 31.41+7.32 32.96 +13.70
GGT (U/L) 22.03 + 6.68 21.04 £11.69
P < 0.05 vs white.
Adole- Age Sex Elevated Steatosis Class BMI  Ethnicity
scents  (yr) enzyme
1 17 Boy AST, ALT, Moderate Obese White

GGT steatosis
2 15 Boy No Mild steatosis ~ Obese White
12 Boy No Mild steatosis Overweight =~ White
4 15 Girl ALT No Obese  Nonwhite

[e8}

were nonwhite. AST level was statistically higher in white
adolescents as compared to nonwhite adolescents (P <
0.05), as shown in Table 1.

Overweight was observed in 64.0% of studied
adolescents with central obesity. There was a positive
correlation between BMI and WC values, as shown in
Figure 1.

Hepatic steatosis to AUS was observed in 1.7%
(3) individuals. All of them were males and white, two
were obese and one was overweight. One of the obese
adolescents showed moderate steatosis on ultrasound
and elevated ALT, AST and GGT. Two of them had
mild steatosis on AUS and normal ALT, AST and GGT.

Among the 175 adolescents studied, 2.8% (5) showed
elevated aminotransferases. One gitl had isolated elevated
ALT. One boy had elevated AST, ALT and GGT. All had
BMI > 95th percentile. Elevated GGT was observed in 3
cases, two girls and one boy.

According NAFLD criteria (presence of steatosis in
ultrasound scan and/or high levels of ALT and/or AST)
four (2.3%) adolescents had NAFLD diagnosis (Table 2).

WC had a statistically significant correlation with
ALT and GGT (P < 0.05). This finding remained after
exclusion of a few outliers. IR was observed in 22.9% (40)
of adolescents. Only one (1) adolescent with isolated
elevated GGT had IR. Insulin resistance also had a
statistically significant correlation with ALT and GGT (P
< 0.05) after exclusion of a few outliers.

Elevated CRP was observed in 6.8% (12) of adole-
scents. However, adolescents with hepatic steatosis and/
or elevated aminotransferases did not have elevated CRP.

DISCUSSION

The present study shows the prevalence and clinical

120

Waist circumference (cm)

Body mass index (kg/m?)

Figure 1 Correlation between body mass index and waist circumference
in 175 asymptomatic adolescents with central obesity, Salvador-Bahia,
2005-2006.

characteristics of NAFLD among Brazilian asymptomatic
adolescents.

The prevalence of 2.3% is consistent with some
studies based on the frequency of elevated aminotrans-
ferases or fatty liver in obese populations[g’m. Tominaga
et al'™ found a prevalence of 2.5% fatty liver in a Japa-
nese study of 810 obese children between 4 and 12 years
old, and Alavian e# al" found among 966 obese children
in Iran aged 7-18 years 1.8% with elevated ALT.

However, the majority of the cases presented central
obesity, identified through isolated measure of WC. It
also has been demonstrated as an independent risk fac-
tor for development of NAFLD in adults and children,
and it is considered more important than obesitym.
Central obesity has been related to IR, one of the factors
related to the pathogenesis of NAFLD?",

Positive correlation between BMI and WC in adoles-
cents, as observed in this study, is also a common finding
related to cardiovascular disease in this population[23’24].

This investigation also observed that the majority of
adolescents with fatty liver on AUS were obese (BMI =
95th percentile), which may be related to the degree of
association between steatosis and BMI™*,

Higher frequency of NAFLD in adolescents has

7 however, other factors may explain this

been shown
difference between the present investigation and prior
ones. The majority of them have included adolescents
ot children from obesity clinics™*". Another factor was
that only half of the eligible children agreed to partici-
pate of the study. The discrimination that may occur
among obese young people may influence the decision
of these people to not consent to the study.

Another influence factor may be ethnicity. It has
been considered as an important factor for the different
frequencies of NAFLD in children populations. It
is more common in Hispanic and less so in black
adolescents”. In Salvador-Bahia, a city in the northeast
of Brazil, the majority of the population are of African
descendents. Although this study did not aim to evaluate
race, these simple of the population came from an area
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in Brazil where a relevant factor is the proportion of Af-
rican descendents, and it may explain the low prevalence
of NAFLD in this study.

The characteristics of disease appear to be similar to
those in other studies. Gender has not been considered
to be a risk factor for NAFLD in children™; however,
a higher degree of hepatic steatosis has been found
in boys compared to gitls, at a ratio of 2:1™', In this
sample, the adolescents with NAFLD were males, cor-
roborating previous reports.

Elevated ALT levels in asymptomatic individuals have
been considered useful as a marker to screen patients
with NAFLD; they have a correlation with abdominal
fat™ and higher levels of ALT correlated to grades of
fat in hepatocytes™™. In obese children, ALT has been
considered as a predictor of NAFLD”". Elevated levels
of ALT were observed only in one adolescent, who had
moderate degree of liver steatosis, and in one adolescent
with normal AUS, thus showing a correlation between
WC and IR.

The frequency of IR was relevant to this study. And
despite the positive correlation with ALT and GGT,
elevated hepatic enzymes or steatosis were not common.
The literature shows that IR is a risk factor for and is
associated with NAFLD, mainly with elevated ALT®,

The elevation of CRP in obese adults has been
considered a risk factor for progression of NASHP!,
and the low prevalence of NAFLD in this study may
justify the low occurrence of elevated CRP.

Two female adolescents had isolated elevated
GGT. However, GGT is not considered a predictor of
NAFLD in obese children. In studies with adults, GGT
is associated with NAFLD and the metabolic syndrome,
especially in women™Y, Fraser e al”, when studying
hepatic enzymes in women who had and had not
diabetes, observed an association of serum GGT with
IR in both groups. We observe that one adolescent with
elevated GGT also had IR.

In conclusion, NAFLD in asymptomatic Brazilian
adolescents was most frequent among white males with
central obesity and the mean age of 13.7 * 2.0 years.
These adolescents came from an area in Brazil where it
is relevant to consider the proportion of African descen-
dents, and the influence of ethnicity on the prevalence
the NAFLD may be an important factor in this popula-
tion. Howevert, this hypothesis deserves future study.
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Background

Non-alcoholic fatty liver disease (NAFLD) is a common condition among in
obese children patients. However, the prevalence of NAFLD has varied in
different populations. The influence of gender, risk factors and ethnicity have

been discussed. However, more studies are considered necessary to elucidate
the relevance of this liver disease in adolescents.

Research frontiers

This study reported the findings of NAFLD prevalence of 2.3% in 175
adolescents with central obesity. The prevalence of NAFLD in these
adolescents was lower than others studies and we speculate that ethnicity may
influence the prevalence in this population. They come from an area in Brazil
where a relevant factor is the proportion of African descendents. However, this
hypothesis deserves future study.

Innovations and breakthroughs

This is one of the first Brazilian studies which evaluated the prevalence of
NAFLD in adolescents with central obesity. This investigation showed a low
prevalence of this liver disease and we hypothesized the influence of ethnicity
in the lower frequency NAFLD in this population.

Applications

The prevalence of NAFLD and associated factors in different populations is
important for understanding its development, and to implement preventive
strategies to control of the disease.

Terminology
NAFLD means Non-alcoholic Fatty Liver Disease; HOMA-IR is homeostasis
model assessment index-insulin resistance

Peer review

The work is interesting. Rocha et al describe the epidemiology of NAFLD in a
cohort of children from Brazil. The study is strengthened by a solid research
design and large numbers. While the findings are not particularly novel, it is
helpful to have this sort of basic epidemiology data in the literature.
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