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Risk Factors of Non-alcoholic Steatohepatitis in Childhood Obesity

Eun Sil Yun, M.D., Yong Hun Park, M.D. and Kwang Hae Choi, M.D.

Department of Pediatrics, Yeungnam University College of Medicine, Daegu, Korea

Purpose: Obesity has recently emerged as a significant health problem in the pediatric population, and
the prevalence of non-alcoholic fatty liver disease is increasing in tandem with a significant rise in
childhood obesity. Therefore, this study was conducted to clarify the risk factors of non-alcoholic
steatohepatitis in obese children.

Methods: We enrolled 84 obese children who visited the pediatric obesity clinic at Yeung-Nam university
hospital. The patients were divided into two groups based on their alanine aminotransferase (ALT) level
(separated at 40 IU/L), and the mean of ages, total cholesterol levels, HDL-cholesterol levels,
LDL-cholesterol levels, triglyceride (TG) levels, as well as the mean obesity index, and body fat percentage
of the two groups were then compared.

Results: When the mean of ages (10.5£1.6 vs. 10.7+2.0 years), total cholesterol levels (183.0£29.1 vs.
183.7+31.3 mg/dL), HDL-cholesterol levels (53.0+10.2 vs. 55.7+13.0 mg/dL), LDL-cholesterol levels
(113.4£30.2 vs. 113.0+30.0 mg/dL), triglyceride levels (99.4+62.9 vs. 114.2+47.3 mg/dL), obesity indexes
(44.7£12.2 vs. 47.9+15.1%), and body fat percentages (32.7+5.0 vs. 34.0+4.8%) of group 1 (ALT<40
IU/L) were compared with those of group 2 (ALT =41 IU/L), no significant differences were observed
(p>0.05). However, hypertriglyceridemia (TG =110 mg/dL) was more frequent in group 2 than in group
1 (p=0.023).

Conclusion: TG may be an important risk factor in non-alcoholic steatohepatitis and further study
regarding the risk factors in non-alcoholic steatohepatitis is required. (Korean J Pediatr Gastroenterol
Nutr 2007; 10: 179~ 184)

Key Words: Obesity, Non-alcoholic steatohepatitis, Risk factor, Triglyceride

A 20079 79 31, ¢ 120079 89 30¥

WA A, 705717, DA G HEE 317197 1 A A g el W
Qtista oot folrtetay sh2 w7t Z7kE A o, gt oo Avbo] A
Tel: 053-620-3537, Fax: 053-629-225 : ] )
E-mail: ckh@med.yu.ackr Holl 2= o] AT A Aol s FHlete 2o

179



180 - cHstAopAaly|detsts| x| - M 10 A M 25 2007

Ao H ghEs] AFo] Wol Urle Ade Fiol
gk felvebell A Lot 4 wink Bauzke} 7)E
of| ulg} zko|7} Qlont 1980l ol mldte] 5~ 10)
ol 4 F7tetsirh.

Zeotol|A] wlut Q179 F7he= vlgEA AW

9
$9E Z7hot Bdo] glo] Holwl, A AAH oL
& oll7h 2w glof 0, mjtolell A ula£4 A
wrel F94el Fhea 9l

BG4 A7kl 19809 Ludwig 50l 2al
Ago 2 7leHdrh gAY A7 SHnonal-
coholic fatty liver disease; NAFLD)< €3-& 437} ¢l
= ARt BT A BUR 2 W
g ol Wy PARoz YU, 2l
ol wat FojE W 5 Sk o] A3k W
A 7H(steatosis)ol| A1 F-E] - A|H}7F (steatohepatitis), 7t
A3k, 2 R, el e A8
£ Ayolek olol S A Aol
FEAA ok glent olFoh Ao g chee @

9 °ﬂ/‘1 BT SA AR HHo] a4l
STt A Al A A7ke] SA7E s
Ak 4 9ok ol A 1%, BY 094, € 71,
L&Y, el-anti-trypsin A, A7F HAA 7H, kB
Guty] 7F &4 & Hull oJoFo 2 olg 7+ A3 55
w4 slodof g}, FFA|Folt v|ut = olgrel gt

AJo] 9)& ul] alanine aminotransferase (ALT)2| &7}
Z5atell A ZF v, o|lF F7he vgEISAg AR
2o TAE 78] ARk e A Axu

A 591, ArEke] BEE Aol ¢ AsiA=
2287 ZiARto] gt Wfolw g A7k} ]
W7t s ek el shxlRt AAlE T RS
A 7 wA o

NG54 Aol tigk o] FolA|aL 9la
of 2] A=k o] A = ARt LA JellA n
Rtop & n|gd I Azt el A9 290E AN

1o
ol
o,

e

-

rir

il

feu

g2
rir
it
ox

_0, o

I

X

>

it
rlo
=
=

[

o

2

>

29l

MRS ARG E ST 5 U 9

ot 77 sholet.

iU
o
S

CHAN 3 HY
1. CH&

iy

P>

199911 19 5E] 20061 79744 ool
ofulRt Zralys WEdk HIRtEs} 20% o] 44l T vl
ubo} ZF AAAIZT} AST/ALT, 2 2E1E, $4A
W, e A ok Ze|l e g ARLEE B S
3k 84S dlid oz 319tk ALT7} 40 TU/L ol3}kek
41 TUL o] 4Q1 2 3o & tpro], -7 FollA to], FF
AEE, TR} AUE FUXHE, FHAY, ]
e, AAES v Astgich. ALT7} 41 IUJL ©]
&9 A5 wteld 24 74, o A T, ARA

tiatold 2 FAAE 52 dldellA Ale]sich
2. HiH

12417 o] T4

13 24

Foll ol AFste] 25 3het
-4 7](AU5400, OLYMPUS, Tokyo, Japan)E- 53| aspar-
tate aminotransferase (AST), alanine aminotransferase
(ALT), TZU2EE, SAAE, 1dE A g 2
ﬂ]éﬁ]%(HDL—cholesterol)*% SAs A, AUE 2A
il 38 2~ 8| Z(LDL-cholesterol) Friedewald 50|
AARE FAell oate] Altalder. AAGES BA A
7] Aol 23k A4 FHAH71(BCA-1000, Medigate,
Korea)g AH-&3to] 43130t
H|2FE (Obesity index)T “H|7HE
/ﬂ Zhﬂ 2= x{]—g)//“]

(%)=2F AT-A
A Z2F AF <1007

fuv)

H

>

Aol eJsfl Alibsldch

ol AR EF L EZ | 2HIZ 200 mg/dL o)A, AW
Z)ehil Ze) 28] E 130 mg/dL o)A, UE A 5ha

Bl 2HE 40 mg/dL ©]3s}, FAAY 110 mg/dL o]

2 Aol

3. 34 &AM

ofd

fo b

e, 2 XHE, AUE s
B2, =44 nuks, A4 %0 ig}:r"f% spss 12.0
(SPSS Inc, Chicago, IL, U.S.A)& o] &35l 5§ F 12
=z
=

t Aoz nlasglon, o] FAd



o vigkol 849 F
, I(ALT 40 TU/L o|3heo] Foi= 742} 33
Qlow 275(ALT 41 IU/L o] 7+7} 357, 4 0]¢]
o} AgH 2= 74 olsle 1 27| 27 2 0]04
om g~ 3AoNA 419, 34 28] 3 144] o] A4 2
3% o] i ti(Table 1).

o= 68‘13 ojol= 16 o]H e
, 1290]

2. HIZH=R} M EF XS0 &

HTFE 7} 20~29%0] AL vk | 2Fol| A 77
39, HUEET} 30~49%¢) $55 vlnhe 77 297, 18
", H]HPC 50% ol“el = uuke- 13793} 18]l

BMIE 2 31902 ufl 85~94 wiE9]S=¢] vt
AT 1—75} 2o ZH7F T em o]l o, 95 wh
299 o] Al Hlub2 170014 38 270l A] 339 0]
% tH(Table 2).

3.0, 2 AHE, DU MLUE XY =
YAEHE, Y XY, HIUE, MRYE2 HW
QAo HFL 17 105164, 2 10.72.04, FF

Al 2El S 1 2ol 747 183.0£29.1 mg/dL,

183.7+31.3 mg/dLo] 3L, AU E 2| ekl Z| A S

Table 1, Age and Sex Distribution of Obese Children by
Group

Group 1 Group 2

(ALT=40 IUL) (ALT=41 uL) ' O%@

Sex

Male 33 (733%) 35 (89.7%) 68 (81.0%)

Female 2 (26.7%) 4 (10.3%) 6 (19.0%)

Total 45 (53.6%) 39 (46.4%) 4 (100%)
Age (years)

~7 2 (4.4%) 2 (5.1%) 4 (4.7%)

8~13 41 (91.1%) 34 (87.2%) 5 (89.3%)

14~ 2 (45%) 3 (7.7%) 5 (6.0%)

4 10.2 mg/dL, 55.7+13.0 mg/dL, A% = chuy
ZH 2852 27 113.4£30.2 mg/dL, 113.0£30.0 mg/
dL, ZA AL 77k 99.4+62.9 mg/dL, 114.2447.3 mg/
dL, vt E = ZH7F 44.7£122%, 47.9+15.1%, AR LS
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Table 2, Obesity Index and BMI in Obese Children by Group

Group 1 Group 2 Total
(ALT<40 IU/L) (ALT=41 1U/L)

Obesity index (%)

20~29 3 3 6

30~49 29 18 47

50~ 13 18 31
BMI (percentile)

85~94 7 6 13

95~ 38 33 71

ALT: alanine aminotransferase, BMI: body mass index.

Table 3, Comparison of Mean Age, Lipid Profile, Obesity
Index and Body fat Percentage in Obese Children by Group

Group 1 Group 2
(ALT=<40 IU/L) (ALT=41 IUL)

Age (years) 105+1.6°
Total cholesterol (mg/dL) 183.0+£291 1837+£313 0500
HDL-cholesterol (mg/dL) 53.0+102 557+130 0308
LDL-cholesterol (mg/dL) 1134+302 113.0+300 0,632
Triglyceride (mg/dL) 994+629 1142+473 0244
Obesity index (%) 447+121  479+151 0286
Body fat percentage (%) 32.7+50 340+48 0325

p-value

107220 0,606

ALT: alanine aminotransferase,

*mean+SD. ALT: alanine aminotransferase,
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Table 4, Comparison of Frequency according to Dyslipidemia in Both Groups

Group 1 (ALT<40 IU/L) Group 2 (ALT=41 IU/L)  Odds ratio p-value
T-cholesterol (mg/dL)
<200 32 (71.1%) 26 (66.7%) 123 0.813
>200 13 (28.9%) 13 (33.3%)
HDL-cholesterol (mg/dL)
<40 5 (11.1%) 2 (6.1%) 2.31 0.366
=40 40 (88.9%) 37 (94.9%)
LDL-cholesterol (mg/dL)
<130 33 (73.3%) 28 (71.8%) 1.08 0.632
>130 12 (26.7%) 11 (28.2%)
Triglyceride (mg/dL)
<110 32 (71.1%) 18 (46.2%) 287 0.023
=110 13 (28.9%) 21 (53.8%)

ALT: alanine aminotransferase,
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A 21 (53.8%) 0.2 2704 EAH o2 Fo5A B
Srth(p-value=0.023).
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