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BE B R8s 5 (ALP) \y- 2R B 25 KB (GGT) | e 7 ¥ A2 7 82 (TBA ) 2 22 U A2 38 1] 4 (BA ) o 6995 b7 48 A= s R
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21 (n=114), 438 A B4 BIUS A 1-2 A2 (n=96).2~3 A #20(n=38)Fr =3 A#M(n=27), HIEE mA(CMV )FHikFz DNA
Al 25 R H CMV A B )L BA 20(n=16)F=3F BA 40(n=22). 4 A1 H4& 20 ALP .GGT . TBA /K-F . ¥F £ F a4 R AN
ZiRFH TAERAE(ROC) W 24047, 7 5 ROC W& T @R (AUC) Fe sk AR5 W7 lE AL, 53R : BA fe it iR ALP.GGT.TBA K-F
¥ 25 TIE BA J2 it it AR 28(7=4.941.8.163.5.100, 35 P<0.05);GGT H4& ALP.TBA # B BA %9 AUC & X, % 0.936(95%CI:
0.893~0.978), % GGT=156.50 U/L,ALP=390.50 U/L.TBA=56.50 U/L B, % % BA #94 R H 93.6%, 45 F 12 h 82.9%;1~2 A #
21 GGT B4 ALP.TBA # %7 BA #9 AUC 5= X, 4 0.979(95%CI:0.956~1.000), % GGT=217.50 U/L.ALP=390.50 U/L.TBA=37.50
U/L B}, 7 BA #9408 A 100.0% , 4% F 12 88.4%;2~3 A#ktifn=3 A#4134 % GGT %9 AUC A& K, 5 %) 4 0.894(95%
CI:0.787~1.000).0.885(95%C1:0.758~1.000 ), 87 F-44 % %] 4 156.5 U/L.133.0 U/L;CMV & Fa bt U BA 20 2 A ALP K -F
B 2 % T 4E BA 41(Z=4.081,P<0.001);ALP # AUC # 0.636(95%CI:0.451~0.822), % GGT BAA 399.5 U/L B, % BA #9 4K &
Pk R M) A 87.5%.55.5% ., L5 :GGT B4 ALP F= TBA #1i BA #4940 B b An % 145 3 ; GGT 3 BA A B IF 694 i
10, 32 2 AR L6y &L,
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Abstract Objective:Toinvestigatethe diagnostic value and clinical significance of alkaline phosphatase( ALP) ,y—glutamyl transpeptidase
(GGT),and serum total bile acids(TBA ) in infant biliary atresia( BA ). Methods: A total of 161 cases of infantile cholestatic liver
disease were selected as the study population. The children were divided into BA cholestasis group(n=47) and non-BA cholestasis group
(n=114) based on the results of cholangiography, and then the children was subdivided into 1-2 months old group (n=96),2-3 months old
group(n=38) and =3 months old group(n=27 )based on the age of months. CMV—positive children were divided into BA group(n=16)
and non-BA group(n=22) according to the results of giant cell(CMV ) antibody and DNA testing. The levels of ALP,GGT,and TBA were
compared between each group,respectively. The results with differences were included in the subject operating characteristic curve
(ROC) analysis,and the area under the ROC curve (AUC) and the optimal diagnostic threshold were calculated. Results: The levels of
ALP,GGT and TBA in the BA cholestasis group of children with cholestasis were significantly higher than those in the non-BA cholestasis
eroup(Z7=4.941,8.163,5.100, all P<0.05);the AUC of GGT combined with ALP and TBA for the diagnosis of biliary atresia was the largest
at 0.936(95% CI:0.893-0.978) ,when GGT=156.50 U/L, ALP=390.50 U/L, TBA= 56.50 U/L,the sensitivity was 93.6% and the specificity
was 82.9%. The AUC of GGT combined with ALP and TBA for the diagnosis of BA was the largest in the 1-2 month old group,at 0.979
(95% CI:0.956-1.000) ,with a sensitivity of 100.0% and specificity of 88.4% when GGT=217.50 U/L, ALP=390.50 U/L and TBA=37.50 U/L;
the AUC of GGT for the diagnosis of BA was the largest in the 2—3 month old group and =3 month old group, at 0.894(95%CI: 0.787-
1.000) and 0.885 (95%CI:0.758—-1.000),with diagnostic cut—off values of 156.5 U/L and 133.0 U/L,respectively. Only ALP levels were
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significantly higher in the BA group than in the non-BA group in children with CMV infection (Z=4.081,P<0.001). The AUC of ALP was
0.636(95% CI:0.451-0.822) ,and the sensitivity and specificity of the diagnosis of BA were 87.5% and 55.5% , respectively ,when GGT was
taken as 399.5 U/L. Conclusion: The sensitivity and specificity of GGT combined with ALP and TBA were high in the diagnosis of BA; GGT
had good diagnostic value for BA, especially in children aged 2 months and above.
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LA Fisher KWARER . £F5 IES TR R
Ph wts 3R, PRAL ] AR A S AR AS ¢ K s R IE
BT TR GERIALM (P, Prs) 13878, RG] LLER:
H Wilcoxon BRI . X 2254 Geit5m LT8R
17520 TAEFRAE (ROC) # £ 20#7 , 114 ROC Hil
LT H(AUC) M2 W FHE ., P<0.05 2ERA
GiiteEE .
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Tab 1 Comparison of relevant indicators between BA cholestasis group and non-BA cholestasis group[M( Py, P5)]

izt BA HYHIAFRA 4k BA JHyHIATRAR X7 P
%% 47 114

Rt 21/26 70/44 3.787 0.052
CMV JBYe (17 1T/ AHD 16/29/2 22/92/0 4,559 0.033
PR CEITEIARA) 4/38/5 8/106/0 0.028 0.867
ALP(U/L) 570.00(433.00,730.00) 364.00(280.00,538.00) 4.941 <0.001
GGT(U/L) 378.00(201.00,653.00) 85.00(60.00,132.00) 8.163 <0.001
TBA(pmol/L) 113.00(85.00, 156.00) 25.00(12.00,98.00) 5.100 <0.001
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2.1.2 FEAARRR ROC 12k GGT By ALP TBA o ROCHIZE
LI BA 1) AUC K, 0.936(95%CI:0.893 ~ LA e
F / AL
0.978), 4 GGT=156.50 U/L.ALP=390.50 U/L.TBA= B F f / 6o
56.50 U/L B, SUREHE N 93.6% , % 1y 82.9% , L oy 06 I /
/
2~3 Kl 1, 1 /
23 # 04 /
#2 BEAHRIEBILEG ROC £47(1) f e
Tab2 Overall ROC analysis in children with cholestasis (1) 021, _..//
Eakp AUC Prifiiz 95%CI A
ALP 0.744 0.042 0.663~0.826 0'00'0 02 04 06 08 10
GGT 0.915 0.027 0.862~0.969 A=y
TBA 0.757 0.040 0.677~0.836 TE :ROC: ZARXH TAERHIE ; ALP : Bl M B R W ; GGT = y— 45 2k
ALP+GGT 0.934 0.023 0.890~0.979 BRI ; TBA « SRR
ALP+TBA 0.780 0.038 0.704~0.855 B 1 REHRRBJILEMSE ROC #HiZk
GGT+TBA 0.923 0.025 0.874~0.973 Fig1 Overall ROC curves of children with cholestasis
ALP+GGT+TBA 0.936 0.022 0.893~0.978

1 ROC: ZAREH TAERRE ; ALP: S LB IR 5 GGT:y-4A 2 Ik
B SRS TBA  BHITIR; AUC: -RZR T TR

F3 BETIRTREILEMR ROC 217(2)
Tab3 Overall ROC analysis in children with cholestasis (2 )

sbi o U e YVouden FRPEARL SR
L R RK

ALP 390.50 U/L 0.894 0.586 0.480 2.159 0.181
GGT 156.50 U/L 0.851 0.874 0.725 6.754 0.170
TBA 56.50 pmol/L 0.915 0.622 0.537 2421 0.137
ALP+GGT - 0.957 0.811 0.768 5.063 0.053
ALP+TBA - 0915 0.658 0.573 2.675 0.129
GGT+TBA - 0.809 0910 0.719 8989 0.210
ALP+GGT+TBA - 0.936 0.829 0.765 5.474 0.077

HROC: Z iR FH TARHHE ; ALP . B E R BR B ; COT . y— 75 A Bt
JKHE  TBA - s HH R

22 KRR A#arbi
22.1 K[ HAWBARITRIAEER R 1~2 A
F 4 PEHRREILE B EE ISR L RIM( Pas, Prs))

ZH:BA ¥ ALP.GGT.TBA /K- F¥H] & & TE BA
B (1 P<0.05);2~3 A4l :BA B35 GGT KF
B 5 THE BA 3 (P<0.05);= 3 b4 . BA (3%
GGT /K i T3k BA B35 (P<0.05), W3 4.
222 K HARBAARERN ROC i rbr 12
A2 GGT B4 ALP . TBA 27 BA (1) AUC fe Kk,
9 0.936(95%C1:0.893~0.978 ) , 24 GGT=156.50 U/L.
ALP=390.50 U/L.TBA=56.50 U/L I}, £Wr BA {4
TN 93.6% , KN 82.9%;2~3 A R4 GGT 1y
AUC 5 0.894 (95%C1:0.787~1.000), >4 GGT BUH
156.5 U/L B, 2Wr BA A RSURME FRE S 43 531 4
71.4% 95.8% ; =3 F 41 GGT ¥ AUC K 0.885
(95% CI:0.758 ~1.000), 4 GGT HU{H 133.0 U/L
i, i2Wr BA 0 SR AR S PR 4 N 66.7% |
66.7%, W35 5~6 .14 2.

Tab4 General conditions of children with cholestasis by age groups[M( P,s, P:s)]

124
il

234 23 M

ALP(UL) GGT(UIL) TBA(umollL) ALP(UL)

GGI(UL) TBA(pmol/L) ALP(UIL) GGT(UL)

TBA(pmol/L.)

BABE  517.00(436.00,609.00) 414.00(306.00,644.50) 106.00(75.00,129.00) 628.00(408.75,794.75) 336.00(130.00,88400) 113.50(87.25,157.75) 681.50(495.50,864.25) 328.50(179.25,606.50) 143.50(95.50,182.75)
FEBAEA  330.000261.00,463.00) 86.00(59.00,133.00)  17.00(11.00,40.00)  483.00(349.75,70025)  79.50(65.25,12625)  76.00(17.25,102.25)  523.00(291.50,642.50) 73.00(24.25,175.50)  149.00(71.50,232.00)

A 4734 6.258 5838 1.180
P <0.001 <0.001 <0.001 0.238

4011 1725 1611 3.084 0.159
<0.001 0.085 0.107 0.001 0873

x5 1-2 AiRAREHRREIL ROC 4#7(1)

Tab 5 Analysis of ROC in children with cholestasis in the 1-2

months age group (1)

b AUC FrifiiR 95%CI

ALP 0.815 0.049 0.719~0.911
GGT 0.928 0.042 0.847~1.000
TBA 0.895 0.032 0.833~0.957
ALP+GGT 0.974 0.014 0.947~1.000
ALP+TBA 0.903 0.030 0.843~0.962
GGT+TBA 0.957 0.026 0.906~1.000
ALP+GGT+TBA 0.979 0.011 0.956~1.000

F6 1~2 ASAREHRIREIL ROC 47(2)
Tab 6 Analysis of ROC in children with cholestasis in the 1-2
months age group (2)

ok R U Hs Youden lﬁﬁ‘&{u W&M
g IRIL ARLE

ALP 390.5 U/L  0.880 0.696 0.576 2.895 0.172
GGT 217.5 U/L 0.880 0.942 0.822 15.172 0.127
TBA 37.5 pmol/L  1.000 0.739 0.739  3.831 0.000
ALP+GGT - 0.960 0913 0.873 11.034 0.044
ALP+TBA - 0.920 0.826 0.746  5.287 0.097
GGT+TBA - 0.880 0.957 0.837 20.465 0.125
ALP+GGT+TBA - 1.000 0.884 0.884  8.621 0.000
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0.0 ¥ r - - r
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1-FER

1 ROC: 2R TARRRE s ALP: BV BE R HG ; GOT . y— 1 & Wb
JKT ; TBA ;S 2
B2 1-2 AiRAERRETHIREIL ROC HiZk
Fig 2 ROC Curves of children with cholestasis in the 1-2 months

age group

2.3 CMV B3 %)L BA 205 3F BA 2069 b4
23.1 IRITEEAIERR L eV ERGL R L
BA 41 ALP K-V 5 T9E BA 41(P<0.05); 4 GGT
I TBA VAR AL 22 S oGt 12738 SL(P>0.05) , UL
%7,
R7 CMV BEEBIL—RER(n=38)
Tab7 General information of children with CMYV infection(n=38)

L BA 4 JBAH Yz P
s 16 2 - -
BHr 709 157 - 0188
RECHEEARD) 11273 0/22/0 1742 0371
ALP(UL) 537.50(418.25,785.75)  453.50(334.75,577.25)  1419"  0.156
GGT(U/L) 321.00(137.50,618.00)  75.50(60.75,112.75)  4.081" <0.001
TBA(umol/L) 11250(78.25,147.25)  7450(1675,10800) 2114  0.035

VE: CMV : AR 5 5 ALP: BRPERSRREG ; GOy~ 2 B ik
il TBA : BT R ; BARHIE 140 aoy® H;b: Z {H
232 #A1kHERR ROC MiZk Xt CMV JEge 8L
BA ZHAIHE BA ZH#E1T ROC 437, 45 9 B 7n : ALP 1Y
AUC M 0.636(95% CI:0.451~0.822), 24 ALP Wy
399.50 U/L B, i2Wr BA BYBUSNEN 87.5% , Fi 514
N 55.5%,
3 itie

BA J&— I P9 A TE AR (1) £F 4 9 5 PR
Wi 5 ML X B &6 2R 1/15 000~1/12 000, H [ #8423
B O RN 1.51/10 000, HETHIAIT Tk
Kasai FARHHTLAZIYIGIFEY, Hung SIS K IR,
FARAEW 739 <60 d.61~90 d.91~120 d.>120 d
fF, AR 10 4FEAEE 2533120 39.6%.31.0% ,23.3%F1
10.5%(P=0.032), B A & AE F7 30 BT AR AR IR 4 K
MARWIREAG . R R A T2, X T8 BA LTS
HAREE ., AT BA R0 A 0 5 i £
FEME AR BRI EIRLT R R IR D755,

b5 25 T 3 €6 T A A AR T R 2K SF L R R R T 5
SRR,

XEF IR A sl IS R G s 2 R EGL 2
(1) GGT FEFHE A BRI 20 A LR AGER , FEHL ]
a5 Ok A T Y75 S R 40 ) B SR A S,
Shneider S48 H (1322 5 [0 ISR A 1300 BA 25051
HAER 9 MR EAHE T GGT. Sun ZF9IRFIE & H,
BA BULEAE BA IHHRFUE L GGT ZKF-BH B T
(P<0.01), {HJ2 35 Z [ A T AR T AR AR |
MU LT (TBIL) , B #£IH41 % (DBIL) \TBIL/DBIL .
ALT JFJC & 2250 (4 P>0.05), [AJ&E Robie ZF17IHF
JER I, BA LA HF IR B R L GGT
T T [ (542+130)IU/L vs.(139+25.8)IU/L,
P=0.03]. 7EHEH AT, Hayashida S55& BLAEAL
& ALT AST.TBIL.DBIL.TBA .GGT 7£ N 1 1% £ iF
AAtabsd, {L GGT 7€ BA 41 filE BA 41 2 [i]
FETE 22 5 (P=0015), X 5ARMFEE R 3.

2008—2016 4FZIWF5E X GGT B BA 2 Wi i
HiEFT T ROC 43 #7 , iz Wi s A1l AE o 197~
300 IU/L, ffU8ME . RS9 500 76.7%~83.3% |
65%~80% , WERf K T4%~T8.4%"92", Tang ZF2HIE
S GGT Jhm ot 300 TU/L, XF BA 12 Wi s St
98.1% , UBANE K 39.7% ; [F] I, GGT/AST # 1t 2, 4
SEMEN 72.2% 80U N 80.9% , GGT/ALT #id 2,
RSN 62.0% , BURNE R 83.1% 5 12 Wi ERR 2R 43 1]
H 65.6% .77.1%H1 73.9% . ARWFGFAEANFLFIE 5
HIEBL R ,GGT ) AUC B K, 0.915(95%CI:
0.862~0.969), 24 GGT=156.50 U/L I}, 127 BA f{fk
AR 85.1% , Fr 51N 87.4% ., 1 TEMNAMAEY)
B ERAE AN R], GO B B A BB Teik kAT B
FEXT o 2 W SRR IR S D T, AR A SR 5 L
FEWFFEARTT

Chen ZEPHESE GGT K FAEH A 61~90 d &
JLA 2 Wi B = (0.869) , 18 i A= i =121 d [ 5R
JLH I WHE SR (0.712), 7E 61~90 d H il 2H 4
GGT=303 TU/L B}, HiZ Wi BA f50UsE ly 82.8% , 4%
SN 81.6% . ASURAISE 2 A LA EREIT IR LA L
BA 3 3 AN AR L GOT K- & Tk
BA 8 . TEHR IR MIEN T 1~2 ¥4 GCT
i) AUC fix K, N 0.928(95%CI:0.847~1.000) , 4
GGT HUA 217.5 U/L B, 127 BA (RS RIS S
3910 88.0% .94.2% ;2~3 F 340 GGT 1y AUCH
0.894(95%CI:0.787~1.000) , 24 GGT HU{H 156.5 U/L
B, 12 W BA B9 BIURME R R S 4 R 71.4% |
95.8%; =3 H #3420 GGT () AUC 4 0.885(95%ClI :
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0.758~1.000), 24 GGT H{H 133.0 U/L i}, 21 BA
(AR AR S PR 2501 R 66.7% .66.7% . WIS
R 25 SR AN R AT BB 5 AR AT REAS Btk 0 D) ROHT
A= )L BA i (0385 KA % .

A AHRIEFE L5 BA 4l A19E BA AR IRAFREH
M35 B AHLLZE (TB) DB N &R FE 5 B/ (ALT) |
KT AR B IR ME(AST) [ TBA \GGT /K-, 45
R E/R,GCT B4 DB i2Wi BA 1Y AUC iz K, N
0.892 (95%CI:0.868~0.916). 4 GGT HUE N 324.0
U/L,DB HUffi & 115.1 pmol/L i ,GGT 5 DB B4
W BA B RO R S 43 50 R 79.8% (83.2%
B, ARG AR S T8 05 FIASFR AR IS 4 AL
MF ,GGT BE4 ALP.TBA 21 BA i AUC K ;
FEFE BRAR IS - LS DL T L 1~2 H i 4l GGT BX &
ALP . TBA £l BA [ AUC fix k. K THATEPRTE
BA HIZWiME RIS 52, EAR B AR e k£
AR — 205 .

CMV 27K BA BE sh A %=, B i HICEw
FED AR SO IR CMV B AR R R L4
JE N T T AE G 2= bR S P FE CMV A BA Al
CMV BUAFREFRZW R M. N BA gL
W CMV TGS YL R Ik 64.8% , w03k i T [ A K
P8 ARG N, CMV B PR LA CMV Jgkije
B L ALP ZKSF-BA 8 =7 JEME ALP f27E T
BN bR FmE, ALP THE R IR D A 45 Rk
PEREAEPEADAE R 5 & Ve RR PR A A IR+ A
RH. 2B A TR I RS, A9 B, BA &
I ALP KPR IE 8 K 25 T &, AR
CMV &Y JLrp BA ZHA19E BA 4HAH . ALP /K F
WBETFE ROC A3 s AUC 2 0.636(95%C1:0451~
0.822), 4 ALP=399.50 U/L i}, St ly 87.5% , %5
SR 55.5% . X5 Z AT RAHSRE . IRl
CMV % BA 5 CMV B JiF & A kb , AST/ALT .GGT,
TBIL .DBIL ${E P 14>, £ 5NN ALP /£ CMV
RIRRTE A LA & CMV BT 98 04 % 50 7 1A T AR 12
W e

TBA B2 S W 2B A5 iU e i 2R b
A G JHF 240 L 5300 5 B ) SRR AR AL o 25 I
5 TBA YT T -4 i S it 3, T4
WIHUBSE b (X S5 IHRBUR AR E 217, A
IR TVZI o I 1=1177] 77K = TV s R B IR i s =977
WP R K TBA AR A (ATBA ) LdTBA/IML7E TBA
LUAEL (STBA ) Fll dTBA/ILIR 4% Z It % K (sGGT) L
EACHERE BA FLA 5 B HERA TS, AR B9 16 4 A
AL 1~2 H AR IR LAY/ 4L b, BA 44/

TBA /K-F-# THE BA 24, (B2 A2 Wi i (EAEAS BT
FEHHEAR IR o

ABIFFEA R Z AL Sy [ B 53-#Fr | 38 53 B AN 58
¥ RECNEMAE Z B JCRIEAG A T H AT ST

OIRT, it E— 2B RAEA B A TR ABIESE . BA B

2R e LIS R B AR a2 52

AARPEE R AR PRI TARRA, e A

— PR R RZ W T I BA 100% A RURAEAIEF

Sk I BA RIS Wi 0] T2 BOR 2 75 151Kk

BN, WA B R FE R AT O 2L

BA PEAT LI A, R il DX Al R AL

AT I ORI AT H X 5 R EILE KR

BA HPARIKFBURA K, AL IR BA 3]

AN J LB i A R 28RBS A A R AR I
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