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Purpose: With a remarkable increase in the prevalence of childhood obesity, the prevalence of
nonalcoholic fatty liver disease is assumed to be increasing. The aim of this study is to evaluate
the prevalence of nonalcoholic fatty liver disease, hyperlipidemia, and glucose intolerance in normal
and obese children.

Methods: A total of 2,206 elementary students (boys: 1340, girls: 866) were grouped according
to obesity index; normal group and obesity group (mild, moderate, severe). Aspartate amino-
transferase (AST, SGOT) and alanine aminotransferase (ALT, SGPT) were measured with total
cholesterol, triglyceride, and fasting blood glucose.

Results: Compared with the 4.6% of elevated aminotransferases in normal group, obese groups
showed significantly higher prevalence; 12.1% in mild obesity group, 19.4% in moderate group,
and 21.6% in severe group (p<0.0001). The prevalence of hypertriglyceremia was 16.9% in normal
weight group, which was significantly lower than obesity group (mild obesity group 30.3%,
moderate and severe 37.6%, 38.2% each). In boys, the prevalences of elevated aminotransferases
in normal weight and obese groups (mild, moderate, severe) were 6.8%, 18.0%, 23.0%, and 26.0%,
respectively (p <0.0001). In girls, those were 2.1%, 5.1%, 12.0%, and 12.6%, respectively (p <
0.0001). The prevalence of hypertriglyceremia was relative to severity of obesity in boys and girls
(p<0.0001).

Conclusion: The prevalence of elevated serum liver enzymes increased with severity of obesity.
For the prevention and treatment of fatty liver and hypertriglycemia, it is important to lower the
obesity degree and enforce the education for a weight loss in the student and the parents. (Korean
J Pediatr Gastroenterol Nutr 2006; 9: 218 ~225)
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AST 2] S7H>40 IU/L)= A7 obsollA 3.4%
(247), A= "ol A 67% 209), TS % HlTto}
oA 102% (749), L% BIRtololA 11.5% (56%)E
Heow, Hlvkatol A fostA =3 thp <0.0001)

(Table 1).

ALT 3| S7H>40 IUL)= 74 ot&oll A 34%
(247), A% HlTtolo| A 114% (349), T 5% HIgho}
A 184% (1339), L& HTrolo| A 20.7% (101%)
2 B3, E5AgH o2 #2339 tHp<0.0001).
welA AST 2 ALT 25 H9er} 842 b
A F7te] FrHEC] E34TH(Table 1).

HY AW 3 ZF gl AST 3] F7H(>40
IUL)E ookl A$ AdTA 1.8% (6F), A%

Table 1. Prevalence of Biochemical Abnormalities between Obese and Normal Weight Students

Obesity (n=1,507)

Normal
(n=699) p value
Mild (n=297) Moderate (n=723) Severe (n=487)
AST >40 IU/L 24 (3.4%) 20 (6.7%) 74 (10.2%) 56 (11.5%) <0.0001
ALT >40 IU/L 24 (3.4%) 34 (11.4%) 133 (18.4%) 101 (20.7%) <0.0001
AST =40 or o o o o
ALT =40 UL 32 (4.6%) 36 (12.1%) 140 (19.4%) 105 (21.6%) <0.0001
Cholesterol o o o .
=200 mg/dL 108 (15.5%) 62 (21.0%) 138 (19.1%) 102 (21.0%) 0.058
Triglyceride 118 (16.9%) 90 (30.3%) 272 (37.6%) 186 (382%)  <0.0001
>110 mg/dL
Fasting glucose o o o o
~ 100 mg/dL 22 (3.1%) 7 (2.4%) 40 (5.5%) 20 (4.1%) 0.0502

Table 2. Prevalence of Biochemical Abnormalities between Obese and Normal Weight Students in Girls

Obesity (n= 971)

Normal
(n=330) p value
Mild (n=136)  Moderate (n=241) Severe (n=159)
AST >40 IU/L 6 (1.8%) 4 (3.0%) 18 (7.5%) 11 (6.9%) 0.0039
ALT =40 IU/L 5 (1.5%) 7 (5.1%) 28 (11.6%) 20 (12.6%) <0.0001
AST =40 or o o R o
ALT =40 UL 7 (2.1%) 7 (5.1%) 29 (12.0%) 20 (12.6%) <0.0001
Cholesterol o o o o
=200 mg/dL 57 (17.3%) 28 (20.6%) 40 (16.6%) 34 (21.4%) 0.5359
Triglyceride o o o o
~ 110 mg/dL 57 (17.3%) 42 (30.9%) 90 (37.3%) 67 (42.1%) <0.0001
Fasti |
asting glucose 12 (3.6%) 2 (1.5%) 6 (2.5%) 6 (3.8%) 0.5532

=100 mg/dL
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Table 3. Prevalence of Biochemical Abnormalities between Obese and Normal Weight Students in Boys

Normal

Obesity (n=971)

. p value
(n=369) Mild (n=161)  Moderate (n=482) Severe (n=328)
AST >40 IU/L 18 (4.9%) 16 (9.9%) 56 (11.6%) 45 (13.7%) 0.0007
ALT =40 IU/L 19 (6.1%) 27 (16.8%) 105 (21.8%) 81 (24.7%) <0.0001
AST =40 or o o o o
ALT =40 UL 5 (6.8%) 29 (18.0%) 111 (23.0%) 85 (26.0%) <0.0001
Cholesterol o o o o
=200 ma/dL 51 (13.8%) 34 (21.1%) 98 (20.3%) 68 (20.7%) 0.0436
Triglyceride o o o o
110 mg/dL 60 (16.3%) 48 (30.0%) 182 (37.8%) 119 (36.3%) <0.0001
Fasting glucose o o o o
~ 100 mg/dL 10 (2.7%) 5 (3.1%) 34 (7.1%) 14 (4.3%) 0.0164
25
HI oA 3.0% (47), 5% HIThE 7.5% (1879), 1 Moderate fatty liver
[ Mild fatty liver 5]
A } == o = i y
A& HIRHEOIA 6.9% (11%)E B X THTable 2). 2 297 BB Normal fiver 2]
o}el A AATAA 49% (18%), AE HITE 8 19
T 15
09% (16%), 5% MW 116% (56%), L vlgt & ’
T A 137% (457)0] QA Th(Table 3). HUY F 18 Z 10-
_ . 0
oA BF vtz W AST 4] $7t= B4 S -
5_
2o g o3 2ol S B Y thp=0.0007, p=0. 0039) H
ALT $23] Z7H(>40 TUL)S} 75 ofo}e] A5- o+—H
Normal Mild Moderate  Severe
Aol A 15% (5%), BE BT 5.1% (T9), $5 obesity  obesity  obesity

T BvkE 11.6% (28%), X HI¥HE 12.6% (2078)
A THp<0.0001). Folo] 75 BtelA 5.1% (19
%), A= HITHE 168% (279%), 6% HITHE 21.8%
(1057), A& HITHro A 24.7% (81%)2.2, HITHE
of @& ALT x| S7t= dyolA 5 A4 &
oS HATHp <0.0001)(Table 2, 3).
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Fig. 1. The number of abnormal abdominal ultrasono—
graphic findings in obese and normal weight students.
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1721 2k thH(p=0.0502)(Table 1).

ZAA vkt F ojofol| A o] nFH 2HEHF(
200 mg/dL)Z 304%, ‘Fotoll A= 30.7%= F1d 1tol
H =t itk T4 A S7he AotdAe ZA
T 173%, A= HI9HE 309%, 5% HIUHE 37.3%,
3% BT 42.1%, Holdl M= AT 163%, A=
HBHE 300%, 55 % B9 37.8%, L% HIYHE
363%E 1 RFoA AR Fstdthp<
0.0001)(Table 2, 3).
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