Fatty liver disease in obese children in Kashan, Iran
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Abstract:

Background: Non-alcoholic fatty liver disease (NAFLD) is increasingly a
common disease which is created by the accumulation of fat in the liver. About
20% of adults and 5% of children suffer from this disease. In some studies, half
of obese children had fatty liver disease and approximately 90% of the patients
with fatty liver were obese. The aim of this study was to evaluate fatty liver
disease in obese children referred to the pediatric clinic in Kashan, Iran, in
2012.

Methods: This study was done on 200 children aged 5-15 years with Body
Mass Index (BMI) more than 95% and other causes of obesity were ruled out.
Liver ultrasonography for evaluation of fatty liver and blood sampling were
performed for these children.

Results: Of 200 studied children, 122 (61%) and 78 (39%) were male and
female, respectively with mean age of 9.07 years. The average of BMI was
27.9. According to liver sonography, 118 (59%) patients had fatty liver that
91.5% of them were grade I and 8.5% grade II. Liver enzyme levels, serum
lipids and uric acid were significantly higher in obese children with fatty liver.
Fatty liver had a significant relationship with insulin levels but no with Fasting
Blood Sugar (FBS).

Conclusions: In this study, the prevalence of fatty liver and associated disorder
in obese children was high (59%). Therefore, the lifestyle changes are
necessary to prevent childhood obesity and some measures should be carried
out for the treatment of fatty liver in children.
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Introduction

Fatty liver is a chronic liver disease that is associated with hepatic fat
accumulation. It can be as simple steatosis or steatosis with inflammation
(steatohepatitis) in which there is the probability of progression to cirrhosis.
Fatty liver disease is the most common liver disease in many countries, and its
prevalence is estimated 2.9% in Iran "', Studies show that simple fatty liver is a
benign disorder that can lead to fibrosis and end-stage liver disease. This
disease is often silent, but sometimes shows itself with increased liver
enzymes. The disorder is often associated with obesity, insulin resistance and
metabolic syndrome components *. About 21.9% of Iranian adults have
metabolic syndrome. Metabolic syndrome is also seen in children especially in
obese children. One of the predicting factors for metabolic syndrome is fatty
liver and most patients with fatty liver have other disorders associated with
metabolic syndrome such as obesity, diabetes mellitus and hyperlipidemia and

hypertension ',



By changing the life style in recent decades, obesity
has a progressive rate in most societies and children are
not exempt from this phenomenon /. The prevalence
of fatty liver disease has increased in parallel with the
obesity increasing and currently has been reported
54.4% in Iran "*. Therefore, it is expected that the fatty
liver disease will be as the most common cause of
chronic liver and it is necessary to perform more
researches in the future.

The aim of this study was to evaluate fatty liver
disease in obese children referred to the pediatric clinic
in Kashan, Iran, in 2012.

Methods

In this study, the children aged 5-15 years were
referred to pediatric clinics in Kashan in 2012. All
children with Body Mass Index (BMI) more than 95%
were considered obese and all of them were examined
to find evidences of liver involvement and other causes
of obesity such as Cushing’s syndrome and hypo-
thyroidism. Then, obese children with high caloric
intake were studied and the other causes were
excluded.

The study was explained for the parents of children
and was conducted after their consent. This study was
performed on 200 children; all of them were checked
by using an ultrasonography after 6 h of fasting.
Absence or presence of fatty liver and its grading were
determined. Normal echogenicity is defined when the
echogenicity of liver was same as kidney. Grade I, 11
and III were defined were when the echogenicity of
liver is obscured the walls of portal vein branches,
obscures the diaphragmatic outline and fatty
infiltration, respectively '“!. Also, a series of laboratory
tests including AST, ALT, and ALP, TG, Cholesterol,
HDL, LDL, Uric acid, Fasting Blood Sugar (FBS) and
serum Insulin level were performed after 12 hours of
fasting. Data were analyzed by using the SPSS version
16 and parametric statistical tests (t-test & chi-square)
were employed to compare the groups.

Results

In this research, 200 obese children aged 5-15 years
were studied and they were referred to pediatric clinic.
The average age was 9.07+1.88 years and the mean of
BMI was 27.9+£3.9. One hundred 22 cases (61%) of
them were male and 78 (39%) were female. All
subjects underwent ultrasonography for diagnosis of

fatty liver. Of these, 118 (59%) had fatty liver disease
that 108 (91.5%) and 10 (8.5%) were grade I and grade
I, respectively. None of the patients had grade III of
fatty liver. According to Table 1, the average age of
children without fatty liver was 6.4 years, the average
ages of children with grade I and grade II of fatty liver
were 10.7 and 13.5 years old, respectively. There was
significant relationship between age and the fatty liver
(P=0.0001).

Table 1 show that 122 cases (61%) were male and
78 of them (39%) were female. Of 122 male subjects,
43 patients (35.3%) had not fatty liver, 72 of them
(59%) had fatty liver grade I and 7 pediatrics (5.7%)
had grade II. Of 78 studied female, 39 cases (50%)
were without fatty liver, 36 patients (46.2%) were with
fatty liver grade I and 3 cases had (3.8%) grade II.
Fatty liver disease was more common in boys than in
girls (P=0.03). As shown in Table 1, the mean of BMI
in children without fatty liver was 25.8 and in children
with fatty liver grade I and II was 29.3 and 30.1
respectively. (P=0.0001).

According to table 2, the mean serum level of AST
in children without fatty liver, with fatty liver grade I
and grade II was 32.7, 50.2, and 85.5 respectively.
(P=0.001). The mean serum level of ALT in children
without fatty liver, with fatty liver grade I and grade 11
was 29.3, 107.4, and 135.2 respectively. (P=0.0001).
But there was no significant relationship between the
fatty liver and the serum Alkaline phosphatase
(P=0.23). The mean serum level of TG in cases without
fatty liver, with fatty liver grade I and grade II was
94.9, 125.4 and 148.2 respectively and there was a
significant relationship between serum TG and fatty
liver (P=0.0002). In addition, serum cholesterol level in
children without fatty liver, fatty liver grade I and
grade II was 145, 164.4 and 178.8 (P=0.0001). Serum
HDL in cases without fatty liver, with fatty liver grade
I and grade II was 48.4, 45 and 40.4 respectively
(P=0.0009). Serum LDL in three groups was 95.3,
110.2 and 120.4 respectively (P=0.0001). The serum
uric acid in children without fatty liver was 4.9 and in
children with fatty liver grade I and grade II were 5.3
and 6.1 respectively. (P=0.0023). Serum FBS in
children without fatty liver, with fatty liver grade I and
grade II was 97.4, 94.5 and 95.5 respectively (P=0.48).
But serum insulin level in children without fatty liver
was 8.4 and in children with fatty liver Grade I was
14.6 and grade II was 17.2 (P=0.0001).
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Table 1- Grading of fatty liver in obese children according to of age, sex and BMI

Sex

Fatty Liver h Mean Age (SD)* Female Male BMI (SD)*
No Fatty Liver 82 6.4 (1.6) 39 (50%) 43 (35.3%) 25.8(3.4)
Grade I 108 10.7 (2.1) 36 (46.2) 72 (59%) 29.3 (4.2)
Grade I1 10 13.5 (1.8) 3(3.8%) 7(5.7%) 30.1 (4.3)
Total: 200 P=0.001 Total: 78 Total: 122  P=0.0001
* P<0.05

Table 2- Mean Table 2- Fatty liver disease in obese children according to biochemical parameters

Test AST ALT ALP TG  Cholesterol HDL  LDL FBS  Insulin
(UL) (UL) (U/L) (mgadl)

0 327 293 2641 949
(18.7) (163) (612) (44.2)

Terl 502 1074 2718 1254
L (24.6) (247) (383) (61.4)
G 585 1352 2829 1482
I (30.8) (29.1) (42.1) (71.5)

2 0001 0.0001  0.23  0.0002

Discussion

In this study, 200 obese children referred to the
pediatric clinic were examined and among them 82
(41%) cases were without and 118 (59%) ones were
with fatty liver that108 (54%) had grade I and 10 (5%)
grade I1.

Adibi et al.’s conducted a cross-sectional study of
952 children with the age of 6 to 18 years in Isfahan
according to BMI they were divided into three groups:
normal weight, overweight and obese. The prevalence
of fatty liver in obese children was 54.4%, which was
significantly higher than overweight (10.5%) or normal
children (1%) "*'. Ezzat WM et al.’s in Egypt studied on
155 obese children’s aged 4-18 years based on
ultrasonography evidence and they found that Fatty
liver was detected in 47 (65.3%) children "', In a study
in 1997 in Italy by Franzese A et al.’s on 72 obese
children (40 boys and 32 girls) aged 4-16 years, 38
(52.8%) had fatty liver based on ultrasonography
evidence that 9, 16 and 13 of them were severe,
moderate and mild fatty liver, respectively '°. The
average age of subjects in our study was 9.07 years.
The average age in children without fatty liver disease,
fatty liver grade I and grade II was 6.4, 10.7 and 13.5
years respectively (P=0.0001). The mean of BMI in
present study was 27.9. It was 25.8 in children without
fatty liver disease, in fatty liver grade I and grade II
was 29.3 and 30.1 respectively (P=0.0001). In a study
performed by Tominaga K et al.’s in Japan on 846
students aged 6-15 years showed that the BMI were
18.9 (in cases without fatty liver), 32.3 (in mild to
moderate fatty liver) and 26.5 (in serious cases),

Uric
acid
(mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl)  (mu/l)
48.4 95.3 4.9 97.4 8.4
(8.2) (20.6) (1) (12.9) (3.1)
45 110.2 5.3 94.5 14.6
(7.6) (26.4) (1.2) (18.9) (5.2)
40.4 120.4 6.1 95.5 17.2

(7.4)  (29.8) (1.6)  (141)  (7.9)

0.0001 0.0009 0.0001 0.0023 0.48 0.0001

respectively (P<0.001) . Some of these differences
may be related to study groups. In this study, obese
children (BMI>95%) aged 5-15 years but Tominaga
studied aged 6-15 years that had a lower BMI. In a
study conducted by Schwimmer JB et al.’s in USA on
347 children, Non-alcoholic fatty liver disecase was
diagnosed in 55% of children ¥, In our study, serum
AST and ALT levels were higher in patients with fatty
liver and were highest in grade II. (P=0.001) but there
was no significant difference between Alkaline
phosphatase and fatty liver and its grading (P=0.23). In
a study conducted by Chan DF et al.’s on Chinese
obese children, the prevalence of fatty liver based on
ultrasonography was 84 but based on liver enzymes
was 24% "°!. Another study in 1998 in Korea on 1594
obese adolescents aged 10-19 years showed high levels
of serum aminotransferases . (3.6% in boys and 2.8%
in girls) "". Yoo J et al.’s showed 909 obese children
in the age group of 9-12 years based on serum ALT as
the criteria for fatty liver. The increase of serum ALT
(more than 40 uw/L) in males was 33.4% and for girls
was 19.6 %. """, The present study showed a significant
relationship between the fatty liver and serum TG
(P=0.002), cholesterol (P=0.001) HDL (P=0.0009) and
level of LDL (P=0.0001). Chan DF et al.’s reported
high serum TG cholesterol level, low serum HDL level
and high serum LDL level in 16 cases (19%), 22
(26%), 47 (56%) and 15 (18%), respectively .
Tominaga K et al.’s studied on 846 middle school
students (6 to 15 years) and found that the mean serum
TG level in those without fatty liver was 56.2, in
subjects who had mild to moderate fatty liver was 80.6
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and in cases who had serious fatty liver was 90.5.
(P=0.001). Furthermore, they found that the mean
serum HDL level in those without fatty liver, with fatty
liver grade I and grade II were 36.1, 30.5 and 29.1,
respectively. (P=0.001) """, This difference could be due
to differences in the groups of study. Because in this
study the samples were obese children 5-15 years, but
in Tominaga K et al.’s study the subjects were the
students aged 6 to 15 years with a various BMI.

The present study showed a significant relationship
between fatty liver and serum wuric acid level
(P=0.0023). In the study was performed by Tang L et
al.’s on 1027 obese children aged 6-14 years, 213 cases
(20.7%) had hyperuricemia and older boys had higher
serum uric acid level """, The serum uric acid levels in
1729 children including 923 boys and 806 girls aged 9-
15 years had been studied by Oyama C et al.’s.
Increased serum wuric acid level (>7 mg/dl) was
observed in 8.8% of boys and 0.6% of girls. The mean
of serum uric acid level in boys with high POW
(Percentage of Over Weight) was 5.9 and in them with
low POW was 5.2. This amount in girls with high
POW and with low POW was 4.9 and 4.2, respectively
"9l The results of this research were consistent with
those of the above study. In the present study, there
was no significant relationship between fatty liver and
FBS (P=0.48), but there was a significant relationship
between fatty liver and serum insulin level (P=0.001).

In this study, the prevalence of the fatty liver in
obese children was 59% and the prevalence of fatty
liver was increased with increasing of BMI. Increased
serum liver enzyme levels, lipids and uric acid were
associated with fatty liver. Given the high prevalence
of fatty liver and other associated disorders, ways of
implementing lifestyle changes and proper diet are
necessary to prevent and treat childhood obesity.
Necessary measures should also be performed for the
treatment of fatty liver in children.
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