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The Interpretation of Liver Function Test in Children

Kyung Mo Kim, M.D.
Department of Pediatrics, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

The causes of liver disease in children and abnormal liver function test are more diverse than those in
adult. Therefore, the first step to evaluate the liver disease is the understanding the liver disease and
interpreting the appropriate liver function test in children. The characteristics of each test and various
conditions which we encounter in outpatients settings will be discussed in this article, especially focused
on elevation of aminotransferase level without identifiable causes. [Korean J Pediatr Gastroenterol Nutr
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Zeotoll A 7hede] ARl B = F3] 749 nlolE| & A,
B, C, D, E7} & €#{A it shAwt 7Had 2 o] glell =
Epstein-Barr Virus (EBV)$} cytomegalovirus (CMV)
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Table 1, Tests to Evaluate Liver Disease Table 2, Function of Aminotransferase
Tests of biochemical activity AST
Tests of lver cell injury aspatate+ @ -ketoglutarate ——> oxaloacetate+glutamate
Aspartate aminotransferase (ALT)
Aspartat inotransf AST ALT
spartate aminotransferase (AST) alanine+ @ -ketoglutarate ——>  pyruvate+glutamate
Lactic dehydrogenease (LDH)
Tests of cholestasis
Gamma-glutamyltransferase (GGT) B =
Alkaline phosphatase (AP) 5) ZAHH A AA g Agtel] oA &
5'-nucleotidase (5'-NT) AP ZHol AAY FFolgta & 4 k.
Leucine aminopeptidase (LAP =2 2wy = - o
E 7R3} o] s =2 2 thsly= A
Bilirubin (total, conjugated, unconjugated, 6) 574 At A T AshE A }f'
and delta) © 2 a-fetoprotein (AFP), 7+d EA|2 9 27}t
Urinary urobilinlogenl . A AL So| 9tk
Serum and urine bile acids
Tests of synthetic function . 2. ZHHIE &4 I7:l-|)\}2~8)
Albumin and other serum proteins
Pr?ﬂ;rombT tl|me (PT) and other parameters Aminotransferase’= 3}710)| transaminase (SGOT, SGPT)
of hemostasis
Ammonia (NH3) 2 4HA 7715 AR LdRkelel Q1A E L glew,
Surem lipids and lipoproteins, cholesterol and ZHAIE AL AEE 74 =l7bstA Vel = AAF
triglycerides 7hA &0 AR S BHylely] 95 & =]
x| & = sl o] 7pA =
Tests of quantitative function = ﬂ‘_ o = 3= }O}L] Ho}j & ‘;O]
Imaging studies AEE= AArolth AST W ALTE ZHAE glol] Eo]
Histologic studies A= g4 24 7HA1E7 S E ALY AL dto] &
Miscellaneous specific serum tests y ,
i E¥o] ¥F %7 Z7haet o TESS alanined}

(@-antitrypsin, ceruloplasmin, a-fetoprotein, autoantibodies)

@ -ketoglutaric acid®] «-
Sulgtch, o]2lgh Hhg-

aspartic acid®] « -amino &
keto groupl. 2 %71 A&

(AP), 2]l G54 59 AAE ek pyruvic acid (ALT), oxaloacetic acid (AST)$} glutamic

2) 7t A71s = Hrketr] Slet A EE & acid9] PAS Z#HgcHTable 2).
A G, FY 3 IS E35}e] prothromin STE= 7F o] g)oll = AL, ZAZ A, A 2 A
time (PT) ¥ partial prothrombin time (PTT)®] 9 :rL°ﬂ =T SEE S webA ASTE] Ao B
ok olgtllE 7+ Vs - eE vehlFe o 2A 9 EoA 2 g JloB R 5hA] AST %
RAog A el 2u & AT ol & 1t o7 7+ E4% Asdskes Aelle Fo7t B st A
s AgtulAo] Qv w3t FF Yol 54 Aotol|l A 7hE vhag AR AP T o] HPH] &
2 &I A opuiAt EA O oA T oz ASTY] Ao 2 olojzleh HAIARI vlo]g
Zhﬂol'“‘ AR AshE A 5 Uk 2 A3} ol A acute rhabdomyolysis7t & ¢ 24

3) e BEHeR %4173‘]'7‘:‘ Ao E 54 AST?] 4502 Qlsto] A3t 7+ Astoz 9918
AL F ?J°P o] 7ol A1 9] uptake, metabolism, AUtk AshA] ¢b> 5 Al A% AST Y ALT 45
excretiong HE Aol ok 7+ 715 ol 02 z7)ol= 7HA3to g 90lE 7% st} £3olu}
2715 1T ¢ glo, dubH o g ZA ol <5238k 7§ lactic dehydrogenase (LDH)%} crea-
E3sta, v] 8ol vt YAollA= E3] AHEE A tinine phosphokinase (CK)E 33024 7 At
= &erh g 4 9drh

4) 7+ e F2E AN WAL gk HEM] B6 AHSFI 855 SollA+= ASTZE 24
Moz 7k =53k o AL CT, MRI 5°] 9 b & drh AST 8 =7 ves 357t ded,
ct. macro-ASTEA] AST7} WoZzBelSy 7Agtslo]
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7. ZEEEHIA|ZH(Prothrombin time, PT)
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transferase®] A5 S S22 FHY 452 T4
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2. Aminotransferase?| 4% =
g & 0| F(Table 3)

AA 1909 Fhopo] el wby BY zHale] 6ol
(30%), H]Eo| 7o) 40421%), DL&H o] 2640(14%),
HlRkal FukEl ukzko] 1260)(6%), Aot 7+ 114
6%), FEFAHNZ] 10(5%), ZHd o2 HL=]o] 713y
A Folodokgo g Zkyl 3tolrt 9dd(5%), AAA 7H
ol 3011(2%)01041 1 0] 9]e] Yola} e Fos
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Table 3, Underlying Causes of Aminotransferase and/or
Bilirubin Elevation in 190 Children at Asan Medical Cente from
Oct, 2002 to Dec, 2002

Diagnosis No. (%)

56 (29.5)
211)
13.7)

Chronic hepatitis B
Nonspecific hepatitis 40
Wilson disease 26
Fatty liver disease 12
Neonatal hepatitis 11
Biliary atresia 10
PMD

Fulminant hepatitis
Isolated AST elevation
CMV hepatitis
Congenital hepatic fibrosis
Alagille syndrome

TPN induced cholestasis
ARC syndrome

EBV syndrome

Acute hepatitis A
Chronic hepatitis C
Cryptogenic LC

GSD type |l

Portal vein thrombosis
Gaucher disease
Ischemic hepatitis
BRIHC

Choledocahl cyst

Sum 190 (100.0)
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HAL ojeh 29| siA{nt HA| -

910| Aminotransferase 92| A

29| ¥ ZICKTable 4)

Hlg] 28] 9] AF<=8lo| Aminotransferase B2 A=<

T 12950l wHA] BY 7430l 4841 (38%), HIE&
o4 7kedo] 35¢0(27%), V<=1 o] 1899(14%), BTkl
ok A7ro] 1041(8%), X2BH ZFol@gsol 9ell
(7%)8 +=AZ 2=t

4. Aminotransferase2} He|FHICS| A5E HO|

= 4209 Zi¥ ZXICkTable 5)

Aminotransferase®} W2]F4Hl9] 45 Hal
618 o] A=t T dslZo] 104(16%), Aot
99d1(15%), B<=ro] 8¢ll(13%), W4 BY 7+%io]
(13%), 1] 5o]4 Ztdo] 5¢0(8%), AAA 7hdo]
(%9 A Z FEE At Aot FFBATE A9
st GEol] ofgh el Rule] o] sh EsAl
ZE] ek ] Aot FFAAITE T A< ool

Bag wprh 9e”

5. H|S0|AM ZHH(Nonspecific hepatitis)” ™
H| 5ol 7Hd Untd o g AdE= o7t oy

A& AEAYE okl Bl ee el
A 794e RE vholel 2 FAAT 4]

fo
tlo rlo

24 ok A2 skt nlolaix 7+
oFzdt Azo] A& AoRE AFEE v Sol4 7
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CMV, EBV 7+, Wilson H %£ olu] &7} ot
AL, 2] WL Allo] == AR ol deiA

ug, " 5ol 71939 At dl$E EAsax

1:} 40ollom YiulE 1.3 1 10]9 3L,

ST ML RF~16M)ol R om] BF ol 92
ol &3l9it) A3 =& Zul Ao g Ay|e 7+
490)(10%), &2 7+edo] 4¢0(10%), AT 7Hado] 34|
(8%), ke F-&o| 30(8%)lA FHZ= I chTable 6).
Ay 52 Fuk Asto] gl 97t 7ol & 7 E5HA
A= QITh AST] 5 x|+ H+F 2724312 TULL,
ALTT G5 3794698 TU/Lo| 3t 34 ¥z & 38odjol|
4] Aminotransferase2] A<o] TAHE Yo, 1d]= A
%, 1odl& Aot 352 4t /1Y mholl Ao
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Table 5, Underlying Causes of Aminotransferase and Bilirubin
Elevation in 62 Children at Asan Medical Center from Oct,
2002 to Dec, 2002

O
4y ags) 5o %2 crol ol 54 Ugle] o No. (%]
Biliary atresia 10 (16.4)
Neonatal hepatitis 9 (14.8)
Table 4, Underlying Causes of Aminotransferase Elevation Wilson disease 8 (13.1)
without Bilirubin Elevation in 128 Children at Asan Medical Chronic hepatitis B 8 (13.1)
Center from Oct, 2002 to Dec, 2002 Nonspecific hepatitis 5 (8.2)
. Fulminant hepatitis 3 49
No. (%) Fatty Iver disease 2 (33)
Chronic hepatitis B 48 (37.2) TPN induced cholestasis 2 (3.3)
Nonspecific hepatitis 35 (27 1) Alagille syndrome 2 (3.3
Wilson disease 18 (14.0) CMV hepatitis 2 (3.3
Fatty liver disease 10 (7.8) Congenital hepatic fibrosis 2 (3.3
PMD 9 (7.0 Acute hepatitis A 1 (1.6)
EBV hepatitis 2 (6.0) GSD type I 1 (1.6)
Neonatal hepatitis 2 (16 BRIHC 1 (1.6)
Isolated AST elevation 2 (1.6) Ischemic hepatitis 1 (1.6)
Chronic hepatitis C 1(08) Choledocahl cyst 1 (16)
Caucher diseases 1(08) Portal vein thrombois 1 (16)
Congenital hepatic fibrosis 1(0.8) Cryptogenic LC 1 (1.6)
Sum 129 (100.0) Sum 61 (100.0)




28 - CyslAolAsty Bt EA| M 11 A H2135 2008

Table 6, Preceding or Accompanying lliness of 40 Children
with Nonspecific Hepatitis

HlE (%)

Absent 8
UTl 4
URI 4
AGE 3
Drug 2
Moyamoya disease 2
Renal stone 2
Cardiac tumor 2
RIH 2,
2
2
1
2
1
1
1
1
1
1
1
1

CMC

VSD

Cervical lymphadenitis
Asthma

Cleft palate

Dandy Walker syndrome
Tongue cyst
Meningitis

BMT

TP

Epistaxis

AOM

Sum 40 (100.0)
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AAHEE 19994 S57] 7l Bhof 326 & B3
A=l 6574 mlolei 2zt A&, o5 5 10
(15%)°N A 7kedo] sut=l it Ag o] F9l+= 871
olglaL AR Hglo] 9% (90%), A71HAIe] 1
H10%)elAch A FAHEH 57| vlo]H A+ respi-
ratory syncytial virus7} 4¢d, influenza virus7} 41 para-
influenza virus 1], adenovirus 149]0]it}. AST, ALT=
Z 3 H3t 167 UL, 118 IUL7HA Ao, 3 12
ol 27 A4Sk 510 34 elel B4 w3l
PT7} Al A9 A4 60l F 160(16.7%) %] 3
t} o] Stob= 2 HAA TR oA & Wk
o} Absleih B slol: ulE] Zof AAA 7he]o]

SAEGLew, ol F AT Fiede] Suslglon e g
T8 A= Ao R 3t AAA Fhedo] kA A=

% AR A7k AEHOE A7|E 7 $o
2] ok Flofoll A Ammotransferaseﬂ- ‘]’% Fd ot
2 whE AJZE Qo] 3] Ex]o] ko s AN

L= L e B R A I e 236“3-4 Mycoplasma
pneumoniae 3o} F 217 (9%)°ll 4 Aminotransferase 2]
e B it 1590ke] 355k 257] 7
o] H]5o]A 7t Qe g WlEr}t =2 %2 A

2 S8 8 R whE AI7E qtel] 35317 wlE

7. Aminotransferase A52| §F /9IS Z A 2| &

#A 20|YUYZE(Table 7)"?

284 Zolodok=L :zb7|7h EQl Aminotrans-
ferase 452 WUl FollA 527 HA & HIES A
21813tk 97 9] o} & go] Holo|gla, Akt A] H
FAY L 44Tl H3F ASTE 3801242 TU/L, B
ALTS 334+224 TU/Lo| %12, 400 IU/L ©]/de] &5
= 24l sholx 4ot} H itk CKE 3 20,968+
19,971 IULZ A4e] 1000 H =t 5=l A3

LDHE 2,135+1,8022 A4<] 1008 =2 5= o] 9l
itk 28y LDH K} CKe| A<o] dAAlstgdct. o]

sto} 9o & g7} Yol m Ao 7t oz A=Y
3kzlolt}. & Gower sign 5 A7 FAo] F-Ei5H|
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Table 7, Patients Profile in 8 Children with Progressive Muscular Dystrophy
Pt Sex Ade AST ALT CK LDH Initial
No 9 (IU/L) (IU/L) (IU/L) (IU/L) Consultation
1 M 5y 632 602 23,290 2,129 Gl
2 M 5m 702 277 16,438 1,800 Gl
3 M 4y 441 558 36,771 2,809 Gl
4 M 4y 243 247 17,898 1,214 Gl
5 M 16 m 102 32 5,575 5983 al
6 M 3y 654 622 61,349 6,199 Gl
7 F 10y 45 37 1,153 636 Neurology
8 M 16 m 317 260 5,264 1,703 Gl
9 M 5y 287 369 17,526 1,272 al
Mean 380 334 20,968 2,135

CK: creatinine kinase; LDH: lactic dehydrogenase; the upper normal limit of CK and LDH is 250 IU/L
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