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H E.HH MRhv-SR/BESHEGGT) A8z £ (DBIL) , 24 & (TBIL) , & it 8 (TBA) %t
BOLReE AN (BA MBI A, ik #IX 2018 4 10 A £ 2021 4 10 A A& 47 49 604 4 fe it s A2 B L
AR R, BBREEEYRTERARFEELEREEILS A BA A (n=288)F3F BA fz it i R4A (n=
316) , B Ao h <1 Ada 1~<2 A% 2~<3 Adddfe 3~<4 A¥h4, £ 514 BA 4443 BA 2
AR, AR A A F BA A FedE BA B2t A28 GGT . DBIL,TBIL. TBA K -F, 3£ F A%t 3 & LW
BRJFZRF IEHFEROOBEIT. I ABX TERAUO REE A, ZEHEFA A H AUC &
IR OB W RIEAFHATIRA S B8 ROC & 547, SR BA 4153k BA fe it b AR g g 8k b 5] sb 4 2
FRGEITFEL(P>0.05); & A#2F BA A5 4F BA et it ARa M A S 2 F 3 R4t F &L
(P>0.05), BA 241 GGT.DBIL,TBIL.TBA K38 2 & F4F BA f2i a4 (P<0.001), GGT % ¥ BA
8 AUC & k.4 0.884,% GGT 4 206.75 U/L 8,4 ¥ BA #9 ZHJE B FE 534 87.5%.79.1%, <1 A
#20 TBA %8 BA # AUC & K. % 0.884, kA GGT; % TBA % 57.20 pmol/L B ,#% ¥ BA # R 4
FE>AN A T72.0%.85.0%, 1~<2 A#m 2~<3 A#r4fe 3~<4 A#4F GGT # ¥ BA 89 AUC & K
(0. 876.,0.903,0.886), 3k 4 DBIL, 1~<2 A# . 2~<3 A#biAfr 3~<4 A#2 GGT 8 % AE 16 KMo
A A 205. 85,214, 85,242, 30 U/L;<<1 A #4 TBA B4 GGT #% B BA 4 AUC 4 0. 95051 ~<2 A#a,
2~<3 A¥A 3~<4 A¥m b GGT B4 DBIL # ¥ BA # AUC % % %4 0.910,0.921,0. 907,
£ GGT x0~4 A BA BIILYAEA RF S B MIE; TBA RAE<1 A# BA BILTEARZH & L,
DBIL #f 0~4 A# BA B2IL¥ BABIF S B ML, R T L — 3547, BS54RS B i ¥ A 91 R42 4,
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Application of biochemical indexes of liver function in diagnosis of infantile biliary atresia
SHENG Zhe \WANG Jie,XU Jin,ZHU Haiyan ,QIAN Yanfei”
Clinical Laboratory Center sChildren’s Hospital of Fudan University s Shanghai 201102,China

Abstract : Objective To study the diagnostic value of serum y-glutamyl transpeptidase (GGT) ,direct bili-
rubin (DBIL) ,total bilirubin (TBIL) and total bile acid (TBA) in biliary atresia (BA). Methods A total of
604 infantile patients with cholestasis hospitalized and treated in this hospital from October 2018 to October
2021 were enrolled as the study subjects. According to the results of intraoperative cholangiography and his-
tology of liver biopsy,they were divided into the BA group(n =288)and non-BA cholestasis group (n=2316).
According to the month age, the infantile patients were divided into the <1 month group,1— <2 month
group,2—< 3 month group and 3—<C4 month group. Then the levels of serum GGT,DBIL, TBIL and TBA
were compared between the BA group and non-BA cholestasis group,between the BA group and non-BA cho-
lestasis group among the different month age groups. The indicators with statistical difference conducted the
receiver operating characteristic (ROC) curve analysis,the area under the curve (AUC) and the optimal cut-
off value for diagnosis were calculated. Finally,the combined ROC analysis was performed on the first two in-
dexes with large AUC area in each month age group. Results There was no statistically significant difference
in age and sex between the BA group and non-BA cholestasis group (P >>0.05) ;in each month group,the sex
and age had no statistical difference between the two groups (P >0. 05); the levels of serum GGT, DBIL,
TBIL and TBA in the BA group were significantly higher than those in the non-BA cholestasis group (P <<
0.001). AUC of GGT for diagnosing BA was the highest, which was 0. 884, when GGT was 206. 75 U/L,its
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sensitivity and specificity for diagnosing BA were 87.5% and 79. 1% respectively. AUC of TBA for diagnosing
BA in the <<1 month group was the highest,which was 0. 884, followed by GGT,when TBA was 57. 20 pmol/
L, the sensitivity and specificity for diagnosing BA were 72. 0% and 85. 0% respectively. AUC of GGT for di-
agnosing BA in the 1—<C2 months old group,2—<C3 months old group and 3—<(4 months old group was the
largest (0. 876,0. 903, 0. 886), followed by DBIL. The diagnostic threshold values of GGT in the 1 —<T2
months old group,2 —<(3 months old group and 3—<C4 months old group were 205. 85,214. 85 U/L and
242.30 U/L respectively. AUC of TBA combined with GGT for diagnosing BA in the <C1 month old group
was 0. 950; AUC of GGT combined with DBIL for diagnosing BA in 1—<C2 months old group,2—<{3 months
old group and 3—<C4 months old group were 0. 910,0. 921 and 0. 907 respectively. Conclusion GGT has good
diagnostic value for BA in the 0 —4 month group. TBA has a higher diagnostic significance only in the <1
month old infants with BA. DBIL has good diagnostic value in the 0—4 month old infantile patients with BA.
Compared with the single index,the diagnostic efficiency of the combined indexes has significant promotion.

direct bilirubin; total bilirubin; total bile acid
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BRI X BA B2 Wi RhE , 7H 5 ROC M £~ i
BLAUC) K fElf AE. L P<<0.05 WZERAH LI
2 % ES

2.1 BA g0 #1dE BA BB RO X He

2.1.1 PRAFER EREN  BA A5 141 4
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173 (54, 75 %) 2 143 5] (45. 25%) . P41
PRSI B AR L3R, 22 R TG 2= L (P >>0. 05),
W1,
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DBIL.TBIL.TBA 7KF# 8] i & T4 BA IR
H(P<<0.001), W1,
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K. H0.884, 4 GGT H 206. 75 U/L i, 2 Wr BA
B RBUE B4R 87.5%.79.1% ., WLk 2,
2.2 ANEHABHAXL

2.2.1 HABHFER ENEN H£ARABA Y
Ak BA IH TR BT [R] P4 50 AR e 22 R R g it 2
B(P>0.05), FHBHIEAREHILE 3,

*x1 BA @dE BA BT RBRAB B 2/n FM(P,;,Ps)]

250 n B/ A4 (D

GGT(U/L)

DBIL(pmol/L) TBIL(pmol/ L) TBA(pmol/L)

BA 4 288 141/147

HE BA JIRHR R4 316 173/143  65.52(48. 42,80. 40)

62.40(43.67,78.63)  445. 60(250. 98,758. 25) 118. 75(100. 00,114. 60) 168. 00(142. 05,203. 38) 107. 90(86. 13,131. 33)

124. 65(80. 08,191. 30)  91.90(65. 00,119. 23)  130. 35(96. 43,170.00)  94. 35(67. 25,251. 95)

Vol A 2.023 —1.539 —16.317 —8.911 —9.202 —3.777
P 0. 155 0.124 <20. 001 <20. 001 <<0. 001 <20. 001
*2 ROC B £k 5 #7 ETUE ISR BA 2 E
iRz AUC bR AUC 1y 95%CI Foe A N AR REEE D HRECD  ABEK
GGT 0. 884 0.014 0.857~0. 911 206.75 U/L 87.5 79.1 0. 666
DBIL 0.710 0.021 0.669~0. 750 95. 85 pmol/L 80.9 53.2 0.341
TBIL 0.717 0.021 0.676~0.757 125. 55 pmol/L 89.6 46. 2 0.358
TBA 0.589 0.023 0.544~0. 634 83. 05 pmol/L 79.9 39.2 0.191
%3 EZRARBER EAERL/n XM (Py,Pry)]
<1 A4l 1~<<2 Hitdl

20 51

n /4 L (D n 5B/% (D
BA 41 25 8/17 14.77(8.45,19.65) 109 53/56 45.38(39.37.51.65)
4k BA HIH R FRZH 20 10/10 6.49(1.52,19. 10) 109 63/46 47.37(41.51,52.47)
Xt E Z 1.5 —1.896 1.842 —0. 884
P 0.221 0. 0 0.175 0.377

2~<3 AikA 3~<4 AikA

4150

n /% R (D n B/ R (D
BA 4 119 62/57 73.47(66.78,80.63) 35 18/17 98.59(93. 35,108. 48)
4k BA fRHR B 145 79/66 72.75(67.45,80. 48) 42 21/21 101.49(95.31,108. 91)
Vel VA 0. 149 —0.046 0.016 —1.115
P 0.699 0.963 0.901 0. 265

2.2.2 HHAWBANAEIERKEE <1 HiRA. 2~<3 A4l 3~<<4 HIR4l"h GGT 2l BA 1Y

BA 41 GGT.DBIL,TBA /K-F¥ 8 & & F9F BA 0t
TR, 22 S R Gi it 2w 8 (P <<0. 05); 41 TBIL
KA HLAS, 22 5 TG i L (P>0.05), 1~<<2 H
W 2~<<3 A4 . 3~<4 A4 :BA 4 GGT,
DBIL.TBIL., TBA /KF ¥ 0] & & T4 BA JH i it R
H,ZRHAFRITFEEX(P<<0.05, k4,

2.2.3 K H B AL TR R 2B BA B ROC i
LM B a A Al 22 5 A G U A1
febri2 W BA MR 1T ROC M4 4 B, 45 2R
AR<1 Hi#d4+ TBA 2l BA By AUC & K, N
0.884,24 TBA 4 57.20 pmol/L i}, 2 W BA ) 52
FERESEBE Ay 72. 096,85, 09051 ~<<2 H 4.

AUC K ARK N 0. 876.,0. 903,0. 886, 244440 GGT
WK 205. 85,214, 85,242, 30 U/L I}, 2 W BA ¥
R RS R 88, 1%, 78. 0%, 89. 9%,
82.1%,80.0% .88.1% . W 5. & HIbdH % E1L4R
FRIZWT BA B9 ROC £ L8 1~14,

2.2.4 A IRAL AUC 5K B | 960 A 16 48 bR B &
Wi BA ) ROC #h st 25 R . <1 A#dld
GGT B4 TBA W BA i) AUC 2l 0. 950, 1~<C2
A 2~<3 HIB4 .3~<4 HIB4H P GGT B 4H
DBIL 2l BA 5 AUC KK 4 0. 910.0. 921.,0. 907,
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B2 1~<2 ARAEWMELERLH BA K ROC AR H 4 3-<4 ARASTUELIEIRISE BA B ROC 2
x4 ZERWMANENXIBRAKFENLRIM(P,;, P ]
<1 Hitd
21 51
GGT(U/L) DBIL(gzmol/L) TBIL(pmol/L) TBA(pmol/L)
BA #H 617.00(382.90,878. 30) 74.70(48.80,96.70) 172.60(132.70,257. 25) 81.10(40. 65,96. 25)
4 BA R FR 4 165.50(94. 70,326. 52) 30.55(12.20,55. 48) 161. 30(80.53,225.58) 25.00(9.13,55.03)
VA —3.369 —3.152 —1.393 —3.929
P 0.001 0.002 0.164 <20. 001
1~<2 AA
215
GGT(U/L) DBIL(pmol/L) TBIL(pmol/L) TBA(pmol/L)
BA 4H 385.00(215. 50,648. 00) 117.00(100.00,138.50) 168. 00(144.50,194. 50) 96.00(81.50,115. 00)
4k BA IR IR B 4L 125.90(79. 05,190. 60) 95.00(62.50,121.00) 129.00(97.00,176.50) 84.00(63.50,118.50)
A —9.587 —5.443 —5.024 —2.075
P <<0. 001 <<0. 001 <<0. 001 0.038
2~<3 Akl
2150
GGT(U/L) DBIL(gmol/L) TBIL(pmol/L) TBA(pmol/L)
BA #H 483.00(239. 00,882. 40) 127.20(105. 80,154. 80) 177.20(144. 60,210. 60) 118.90(95. 70,138. 60)
4k BA R FR 4 102.10(71. 65,182, 85) 93.50(72.80,119. 65) 128.00(98. 15,164, 70) 104.70(80.00,129.15)
Z —11.275 —7.368 —7.357 —2.872
P <20. 001 <<0. 001 <20. 001 0. 004
3~<4 Akd
21 51
GGT(U/L) DBIL(gmol/L) TBIL(pmol/L) TBA(pmol/L)
BA #H 412.00(254. 70,655. 00) 118.20(104.70,133.70) 148. 40(126.10,176. 40) 138.10(122. 30,283. 40)
4kt BA R i AR 4L 145.40(94. 30,193. 35) 96. 70(65.23,115. 05) 134.95(87.23,159.50) 120. 25(79. 43,277. 18)
Z —5.801 —2.880 —2.399 —2.015
P <20. 001 0. 004 0.016 0.044
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x5 ZERRAEMENIEIRETNZE BA NBEDHT
24 51 AL I8 BR AUC b i iR 95%CI e AE I AE REE BFHRED  ABIER

<1 Atd GGT 0.795 0.070 0.659~0.931 420.70 U/L 76.0 85.0 0.610

DBIL 0.776 0.078 0.623~0. 929 44. 00 pmol/L 88. 0 65. 0 0.530

TBA 0.884 0. 057 0.733~0. 955 57. 20 pmol/L 72.0 85. 0 0.570

1~<2 H#f#  GGT 0.876 0.023 0.831~0, 921 205.85 U/L 88. 1 78.0 0.661

DBIL 0.713 0.035 0. 645~0. 781 104. 50 pmol/L 72.5 62. 4 0. 349

TBIL 0.697 0.036 0. 626~0. 768 125. 00 pumol/L 90. 8 46. 8 0.376

TBA 0.581 0. 039 0.504~0. 658 83.50 pmol/L 73.4 19.5 0.229

2~<3 A4 GGT 0. 903 0.019 0. 867~0. 940 214. 85 U/L 89. 9 82.1 0.720

DBIL 0.764 0. 290 0. 707~0. 820 98. 10 pmol/L 89. 9 54.5 0. 444

TBIL 0.763 0. 290 0.707~0. 820 128. 15 pmol/L 90. 8 50. 3 0.411

TBA 0. 603 0. 035 0.535~0. 671 118. 40 pmol/L 52. 1 66. 9 0.190

3~<4 Hd GGT 0. 886 0.043 0.802~0. 969 242.30 U/L 80.0 88.1 0. 681

DBIL 0.691 0.061 0.573~0. 810 103. 50 pmol/L 77.1 61.9 0.390

TBIL 0. 660 0. 062 0.539~0. 780 120. 65 pmol/L 88. 6 10.5 0.291

TBA 0. 634 0.064 0. 508~0. 760 97.85 pmol/L 94.3 38. 1 0.324
*6 SARALELERESISE DA HREST BA S LR Bt 07 45 95 1 51 S ™ 5, DT B 25 5
24151 BEAHEEE AUC R AUC 9 95%CI KB WAL BEIRITA %, GGT 7E<<3 H B2 W BA
<1 Aa GGT+TBA  0.950  0.030  0.892~1.000 B AUC i s 16 2 ~<<3 Aiid4 GGT 2 BA
1~<2 fA#4 GGT+DBIL 0.910 0.019  0.873~0.947 M AUC £ K (AUC =0.903), 7 3~<4 H it
2~<3 A#4 GGT-+DBIL 0.921 0.016  0.890~0. 953 AUCCAUC =0.886) [#fk. &~ 3 AR fE GGT 2 Wi

IS ; 2 [19-20] 4
3~<4 A4 GGT-+DBIL 0.907 0.035  0.838~0.975 RERE AR, 5 3 o BiF 5% B 25 R, 5 SHEN
s 0 GGT ARG S 191, 20 U/L(<<60 d
. . 4 . ~ 4 .

3 it i Z2H).213.20 U/L(>60~90 d #H).281. 50 U/L(>

BA 4 5 93 2 7E 42 5K [l P4 25 AN 8 [] S 2R 0 i IX
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10 00041, BA BRI AL &2 24, Z Fhik 48 A9 M 1
VEJHIM SR F 4T 446 . BA faf I IF 46 181 R 1, A A
TR A 3 ol g 2 50 o gt B R LR 2R S Y — B B ) Py
AT A IS FENG B R R Oh BA (WL A iR
FIPA 2T KK F FH . £ W BA 0T 88 & A 7 iR L By
BeH L, AP Ih AR A 2 K BA A — il B B B
A BT RIS W BA L IF X L SC iR 97 LA GE 3R A5
s .

A IE 98 A 604 i AR U BURE BB L, I % H
GGT.DBIL. TBIL. TBA #4714 #7, Hh GGT & Wi
BA ) AUC flfit K, 5 LIU %505 fF 58 45 5 — 50, it
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L RH T AR D B 2500 . AE<<1 841 BA &L,
GGT I BA HA B4R 12 Wi (8, 101 A6 He T Ho Al i A
Ba,<<1 A4l GGT 2 Wi BA () AUC 2k 0. 795
B e T HAD A WA X AT R S AR <1 H 4

90~120 d 4D AR —F L AW 1~<<2 A4 GGT
B A FE 9 205,85 U/L,2~<3 A4 GGT etk
lIf BB M 214. 85 U/L,3~<4 A GGT HAlilk A
R 242.30 U/L, HILATW,GGT &2 K BA i R
LS RACE e =F N

DBIL 7EAREL 3R 19 5 8 i B8 L I3 R R A Ry A=
Yibr W Tz B . ARBFSE 4 A I 4 b, BA
2 DBIL 7K B i 55 T 3F BA B IR B4 L $28 5 1
b JE PR 5 | RS A R 9T A B L L BA BBOLTE 45 H ik 413y
WM E, fE<<1 H 4l TBIL K78 BA 45k
BA B RBRARILP 2RISR IT¥E X (P>
0.05) JEHA S AMNARATERALS I FE L (P<
0.05) . fH AUC, R B F¢ 5 B #KF DBIL, J A 7]
e S i T TBIL 8] $£ BH 20 Z F1 DBIL 41 A% . K it 4
3 F DBIL, TBIL 22 2| 52w [ £ 31 £, T 5012 Wi ik
RERRAR, ABFFE . X F <1 Ak 4 BA dH L,
DBIL A& &2 BN (AUC = 0. 776, F A 1Ifi
FHE R 44.00 pmol/L B, 2 8 FIRE 5 B 4 00 ok
88.0%.65.0%) , ¥k fE 2 ~<T3 A it 41 DBIL 2 W
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BA 1) AUC 2y 0. 764 (e 1l F{H 4 98. 10 pmol/L
B, R R S A 0k 89.9%6.54.5%0) . TR K
WA BA B AEILES 1 RNEZRE 1 RAIA] R
HR A BA AT BB 46 F 4T Ui 99 5 161 26 191 R 100, JF H
BA i 4= JLY DBIL /K V- Fifi 45 i [8] ) #E 7% 11 T & 42
7~ DBIL H ) 8 3% 7 & o 4F y BA 9 i & & &R
Z =t

JIEL 3 G BRI e — 0 P S LR AR 2 T PN IR I
T Bh 22 BRI R LR DL R AR R BR o BA K S T
B, RWFSER I TBA K784 A4 F i 445 T
@w&q HIRHR AUC BR, 0. 884, i TBA
AN FE R 57. 20 pmol/LIRBE R 72. 0% . ¢ 5F
JEh 85. 0%0) , KB I A i Bt BA B JLAHE T9E BA
JR 9 B AR LI IR 3t 3 BH 2E 5k ™ o, R R

TR I 1A 79 B8 i 9 IRV 1R KO T o B G, LAt A
4 TBA 2l BA 9 ROC i £ 2> ¥ 8. 7% AUC,
FRAEEE VR S B ARG B R I R AR S A

AU W BA 5 1 40 458 405 0 2 L i 48 AR ok A g R
) BA BILZWi M EA K.

% B F| s — s AR 2 B BA 0 E A B A A
SEXF AN A IR BE AUC T AR %5 K 0 B R 300 35 A 0 17 Bk
Gzl BA 1) ROC £ 404, <1 A4 iE+# TBA
BA GGT 20 Hr. AUC 4 0. 9505 Hidy 3 4 H b 41 1%k
P GGT B4 DBIL /o fr 1 ~<<2 HiddH . 2~<<3 H
W . 3~<<4 AR AUC KK R 0. 910,0. 921,
0.907, iR A4 B &5 AR i2 W BA [ AUC ¥
T —F8 bR, KIS 58 b A I 7] 42 25 X BA (12 W
RUAE .

ABIEFEAS JE Z Ak Sy 8] B 53 A, R BEAN AT 2 1
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