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[(HE] Be FTE - &K (CCT) B EHARLZE (DB) Xt AHE M1 8112 Wi 18
Fik HERC2010 4F 7 H 2 2018 4F 12 A AEBEIRYT BT HREUE B UL 667 BT 4, MRAEA N 15 25
FBEDEOL, B AIRE R (n=234 ) FIITHRBAL (n=433) . WAL RRARRS . Mo, DARm
HRMHAE (TB) . DB, WRIREILFHN (ALT) . RIAAREILEL B (AST) | SH{T#R (TBA) |
GGT /Ko WA Gl # i LRI A Z iR TAERFIERZE (ROC) 4307, 315 ROC FRZE R i (AUC) Al
AW A, &R HE SRR TR TR (P<0.001) o PRZHE LI . ALT J AST K
T A TG L (P>0.05) o IGEMAIEILL TB, DB, TBA. GGT /K- PR R4L (P<0.05) .
GGT IB:4 DB 2 Wi IH I8 M40 AUC 2 K, S 0.892 (95%CI: 0.868~0.916) . 4 GGT HU{fi &y 324.0 U/L, DB HX
B4 115.1 pmol/L i, GGT 5 DB BEA12 Wi INTE PA 8 1) BUEREE FIVRE S B2 2300l 79.8% . 83.2%. 4518 GGT BRA
DB {2 I P40 04 SURR B AR R A, A s W I PR A A SR AR 2 —

[hEL/RILRIZE, 2019, 21 (12) : 1198-1202]
(SRR ] EMASG v- AN NG, EEMa R, 2L

Value of serum gamma-glutamyl transpeptidase combined with direct bilirubin in the
diagnosis of biliary atresia in infants
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Abstract: Objective To study the value of serum gamma-glutamyl transpeptidase (GGT) combined with direct
bilirubin (DB) in the diagnosis of biliary atresia. Methods A total of 667 infants with cholestasis who were hospitalized
and treated from July 2010 to December 2018 were enrolled as subjects. According to the results of intraoperative
cholangiography and follow-up, they were divided into biliary atresia group with 234 infants and cholestasis group with
433 infants. The two groups were compared in terms of age of onset, sex, and serum levels of total bilirubin (TB), DB,
alanine aminotransferase (ALT), aspartate aminotransferase (AST), total bile acid (TBA), and GGT. A receiver operating
characteristic (ROC) curve analysis was performed for indices with statistical significance, and the area under the ROC
curve (AUC) and the optimal cut-off value for diagnosis were calculated. Results  The biliary atresia group had a
significantly younger age of onset than the cholestasis group (P<0.001). There were no significant differences in sex,
ALT, and AST between the two groups (P>0.05), while the biliary atresia group had significantly higher serum levels of
TB, DB, TBA, and GGT than the cholestasis group (P<0.05). GGT combined with DB had the highest AUC of 0.892
(95% confidence interval: 0.868-0.916) in the diagnosis of biliary atresia. At the optimal cut-off values of 324.0 U/L for
GGT and 115.1 pmmol/L for DB, GGT combined with DB had a sensitivity of 79.8% and a specificity of 83.2% in the
diagnosis of biliary atresia. Conclusions GGT combined with DB has high sensitivity and specificity in the diagnosis
of biliary atresia and can be used as an effective indicator for diagnosis of biliary atresia in infants.

[Chin J Contemp Pediatr, 2019, 21(12): 1198-1202]
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HHIE 480 ( biliary atresia, BA ) =/NTF 3 Ak
BLLIRT IR BUE ) SR 2 —, RN Ab
JRAE RAEBEATVEINEE , 3820 A 5y A S
uy, BILAGIRITZ1E 1~3 B A 458T:, RMILIE
W RS AR DL R 1, H T2 T BA B S AR
vl R R A O I B AR PR &, T JESE
— PR TR A i, — LSS W RERY AR BA
SR A e 52 10 1R A O e 4 TR AR A 2
Wro 0 H T R A A B R, TR
WRKEZEAR, FEO2W AT NER, &
e S8 LTI o lm DR e 22 15 (5 A 240170 TG ) M A A 4
Bl BA R W e 2k R . 255N,
y- 7 & WE % BK B ( gamma-glutamyl transpeptidase,
GGT) W35 Jh & X BA By % 5112 Wi B AT 24
R ARILZ B AR IR B Y
o, FOiSWT BA 09 R] SRR AERR A A T Tk
— LS. AT R Z MR ARIK 512 W7 BA 1]
HA T2 Wiaie " Dong % M & B GGT .,
HIEAMLZE (direct bilirubin, DB ) | #f 11: # FR i
(alkaline phosphatase, ALP ) %545 bR 7F BA 41 i 3
Thies, HSL TALHE GGT, DB, ALP, ). k=
A5 A RTEANY BA PPAMAL; Lin % ™ g sy
T BA BRI, S S HZIER (total
bilirubin, TB) | EAH{TIR (total bile acid, TBA) |
DB. GGT 45 10 Wifg AR, (H iR PFor A5 A 18 5 1t
FTRFEARRE, HW MBI L, In KN A7
TE— 2 SR PRI, ARWFFEXT 667 Fi AR IR FULE UL
TB. DB, GGT. TBA, WRAMREIILHM (alanine
aminotransferase, ALT ) . K] 4 & R & L 5% 75 i
(‘aspertate aminotransferase, AST Y F5briEA 73087,
SRR IR AL IR PRI B2 /N T 3 A i
BLLIBIHRBEH BA BIZHT N .

1 ARSH®

1.1 HRH

PEHL 2010 4E 7 A & 2018 4F 12 A T dt4& L
R BEAEBEIR YT B IR IR BUAE L 667 B 5T
X4, Hodh 5 406 1] (60.9% ) , 222611 (39.1% ) ,
AR 28~90 d, FRACAERY 54 do BHITIRELE L H
TB<5 mg/L i, DB>1 mg/lL; B TB>5 mg/L i, DB
5 TB f A >20%",

1.2 wESH
AL B I i 3 2% TR £y 347 9 TR 93 BT o
(1) R Z: WIWEE . CHHREE . NN
WLt RE - TR TR Kseg . NSt
BREAIEBEUART I, AT IR | = T8 ST A,
ELA0M% 75 . EB s PUA S AR, i, R
FEAME IR, (2) LRELEBRAE: 4
iz . LR PIRE N BREE | s | Bl IEE
HURBRIDBE . A BPiiR. RgeskEr . iR I
Byt AR A A, 1A o AL A
PESR . H B R VR R R 5
(3) FFEEgiisss: axZ KA ER, ML
T ERITERAR, IEHLURR, (4) &
R BRI R G LT B RE R R A
(5) FELRIAGI . 5 RS o A8 LA 7 280 A
W, (6) MEEBA By 8L T IE s 45 sl i) iE PR A
TR, RrpJHIE & VRS, A5 R 40
b LE E e B s it A 2, R s L
WA N
1.3 S
H A R BB L4328 BA 4 AN R DR AR
4. BA HEILAME R A SR E R, Rl
B AL W, WHEZ Kasai A, ARJGHHEL
LU NS HRIREI2 . TN IR IR R 8 LA TR
JHIHIAER, 28 ERR A WIH A, SBORIIEEEA
BRI TG , BV IBLL R AR R
1.4 HFEWESHT
WA AL 23R 97 1 B YA Jw] o ik i 2 A 45
R, 45 TB, DB, TBA, GGT, ALT. AST, P
MAALFR PR BA IZWE .
1.5 FitESH
K H Stata 10.0 GEHH AR EAG AT 4>
Bro THECPE R E A0 R A LR K56
FEEIES AT GO AR + brifE2E (R+s)
FR, PR IE BRI S HEAS Kty ARIERS
SIATTHE ORI B (DAL B EE ) [M (P,
Pys) | Fon, WAL E] E % R H Wilcoxon Bk A
B, P<0.05 HZEFAGIFENL, XNERAGIT
R SCFR PR AT 2 TAERFEMIZE (receiver
operator characteristic, ROC ) SyFr, HHE ROC ik
TH (AUC) FipfE2l iE.
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o gH® P 341 (0.7% ), 179 Bl (41.3% ) BILIEHA

2.1 —#giER

BA 41 234 ], H: 3 137 4] (585%) , &
97 (41.5%) i, TAL4EIE 58 d, H v & 4F ik
9d; NHyTIAFRE 433 4, Hor b5 269 # (62.1% ) ,
7164 1] (37.9% ) , HALAFEERY 52d, ALK
AR 13 do METH IR B B LRS PR AL 55 JR e 172 4
(39.7%) , ARt 61 1 (14.1%) , W
HNEFEA R IR FRAE 18 ] (4.2% ) , MK RS

B o VR TR S ) B B AT LA 22 R TR S T2
L (P>0.05) o BA 2 88 LA AFEIE R T AR R
4 (P<0.05) o W1,
22 WHEENERELER

BA 4 TB. DB, TBA } GGT /K-FE¥ B E & T
BEFIRFRAH (P<0.05) , ALT 1 AST K°F B 5 T
R IRAFRA, H2ER TG 2AE X (P>0.05) , UL
%1,

R1 FWHA-MEABREMIEIREEE [ B M (Pys, Pr) |

g3 G 54 Y RRAER TB DB ALT AST TBA GGT
(d) (d) (umol/L) (umol/L) (U/L) (U/L) (umol/L) (UL)
JHIHIRFRL] 433 269/164 52(42~65) 13(3~30) 133(90~174)  92(61~125)  92(44~174) 134(84~230) 98(61~136) 147(86~254)
BA 41 234 137/97 58(44~67) 9(3~17) 184(152~242) 137(115~169) 104(58~185) 150(96~241) 111(88~148) 503(277~870)
PRVAL:] 0816 —1.528 4462 -10.762 -11.318 -1.764 -1.467 -4.087 -14.652
P1H 0366 0127  <0.001 <0.001 <0.001 0.078 0.142 <0.001 <0.001

T [TBLAMIRLTE; [DB] HAZIRLLE; [ALT] NERRE RSN, [AST] KT TA R MAHEF R EE [TBA] ST [GGT]y- 2Bt IR .

2.3 ROC ##h

4y # XF GGT. DB, TBA. GGT+DB. GGT+
TBA. DB+TBA. GGT+DB+TBA # 4T ROC 43 #T, 4%
RIE/R: GGT+DB i AUC e K, 4 0.892 (95%CI:
0.868~0.916) (#£2) . 4 GGT HU{H A 324.0 UL,
DB BUYEM 115.1 pmol/L i, GGT 5 DB BA2H1 BA
AR RIS S 43301 R 79.8% . 83.2%, WL 3, &l 1,

&2 HHEIER ROC &S5

Ei=L7n AUC FrifETR 95%CI
GGT 0.847 0.016 0.816~0.878
DB 0.768 0.018 0.730~0.801
TBA 0.601 0.023 0.556~0.647
GGT+DB 0.892 0.012 0.868~0.916
GGT+TBA 0.859 0.015 0.829~0.889
DB+TBA 0.757 0.019 0.718~ 0.795
GGT+DB+TBA 0.891 0.012 0.867~0.916

T [DB] EHEARLZLES [TBA] BB A [GGT]y- A& Bk Ikt .

% 3 GGT 5 DB Bt&XT BA BIi2 B &

R R FRPEL B

Bty T E i i Youden P
GGT 324.0 U/L 0.697 0.839 0.536 4326 0.361
DB 115.1 pmol/L. 0.756 0.683 0.439 2385 0.357
GGT+DB - 0.798 0.832 0.630 4.475 0.242

. [DB] EAEMHLTE; [CGCT]y- A% L IR .

1.00

— GGT
—— DB
0.75- A
)
#0.50
%
0.25-
0 T T T
0 0.25 0.50 0.75 1.00
1- Hp5

E 1 GGT. DB X GGT 5 DB Bk &2 BA # ROC
S

BA RLEAT AT PN A A 8 5 FOREBEL A RAE
W36 b IX 2 995 2R 24 R 1/12000~150007 ) TR &
TSHIX 292 1.51/10000,  HEAS00IRTT ikl
Kasai TR Serinet % ") Xt 695 fil#:3Z FARIGITHY
BA 2 LIFAT23HT, L 30~90 H %, 45BE 15 d 43—4H ,
RIEILK AR BB FRaE. /M 60 H
W L2 FARYTY, HEHITAE 70%~80%,
111 90~120 HIA B ILIEZ TR, A 25% BRI
FAREYCAEREILTGHEERNEZ —, KFE
AT, Xk BA BILTE BEA EEE L,
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AW BT T 667 BINRTTHIABUE BULK)_EiRTahR,
KIL GGT 4 DB X BA HA RIFHi2 K.

A, WALEILE TB KFHEZERA
Biila# 7 X, {HTB i1 DB Sa4ENRL My, 6]
FENRZL 27K A [RRE AT 5 1R TB KT 1Y) 3 3
B, NI AR )L IR AT 2R IAE S Bl ] S
HTB AR RS, AN EZL, Sk
WS AR X HAZ W BA #E47 BAR S8, 1 DB FHi
PRI E SR bR, M DB THEx T &
FEBLBA A EEE Y, Ju3)LE S M s
FR27 2384 DB THiE KT 17.1 umol/L JE SR AT
B, SRS R T 2 A2 LiE T DB 24k
AR ZER, LT e R et —
Jo 5% B BA", Harpavat 25 "7 %t 9137 44 3857 4
JLHEATRAY, RBLITA BA #JLE DB EHE T2
FaH, BUKEE N 100%; TEAE BA 41 9102 &4 %
AL, 8936 1] DB HAESHLH AN, R
M 98.2%, HESZ DB K% 7 A BA 7 % i UK
FEFRE S, 2 BA BT f845 -4 DB, JCie TB
KPR S DB 5 TB HAE S5 .

A WE5E % B, GGT Jy I8 3 9% AR Y 5 2 48
bR, GGT W& TH X BA Y4512 W B & Ak
ST Tang 2 "V &P GGT T 300 U/L 1, 2
Wi BA AURBURKEE A 38%, FESEE N 98%. El-Guindi
4 T GGT>286 U/L I, 2 K1 BA fiY 7 855038 1l
S 439N 76.7% F 80.0% ., ASHFSE 5 LATERT
55—, BA 4 GCT HifH N 503 U/L, BFEET
JEYH IR i (147 U/L) o ROC 4558 R,
GGT 1 AUC Hy 0.847, 95%CI }j 0.816~0.878, T
T TBA. DB [ AUC, EABLFHISHIIME.

{H BA IMRRILZHFE, IR, 3
—FEAR U N R ST A S M R AR T L, 24
PR B2 W T $E R 2 Wi B . AIF5E, GGT+DB
A AUC 4 0.892, 1EZFEEHRIEA 1Y AUC H
K, BA RIFIIZWTEE . 25 DB 24 115.1 pmol/L,
GGT h 324.0 U/L I}, 21 BA (450 Flks 53 )3
3R 79.8% . 83.2%. {15 E Y&, Cabrera-
Abreu %5 PRI, GGT K RAE R T Ik 5, TF %
JE A AL AR GGT AIA A S %l 6~7 fi%,
17 H B GOT A K Z #) B A K. Chen %5
XT 1338 f4] BA B LRI B AT 04, LB
Hitd GOT By LBt R AR, 31~60 H it L

GGT " v i 2y 567 U/L, 61~90 H #% & JL GGT Ky
779.5 U/L, 91~120 Hi#¥EJL GGT 2y 923 U/L, KT
120 H %% BA L GGT KFFEA%, 4583 UL, H
AUC /N TF 3 N E L. ARIFRFEA A7 ik
— YK, AN RAE IS IR IR LR L GGT
DB /K- N HAZ Wi (e

TBA EZAEMNEN G B, FFAEE R
JHFRIE AT T R A8 B0, Ay JHF 240 e 95 475 1) BBURRF A 2
—, HIm R SRR A T 2P 1. A
55 TBA Y AUC 24 0.601, H5 GGT. DB =FI
A/ AUC 24 0.891, KT GGT 5 DB W ZH A 1Y
AUC, WF5E ALT. AST 75 W 41 8] 14 22 5 L 58 11
SR, SHABRF Y 80, ALT FEAFE T
FIEAHR T P, AST F A7 AE T4 T S ek
I T i 2 S WL A 0, B8R 7E BA R, &
JLJH 20 B 453 49 55 At IR D8 BRRE e 75 | i 44 e 4
PR RE 225K

RN Nl 1 N 7 0 o VT 5 i 67 T
63, FEONRR AL Z 89 o PG A I H 31T
Geitortr, WY A R TIR AT 5
Ak, HET BA B T Bz — M R N
H, ASBFSEAR A KA B0 k28 X —F6bw, SR
R EBILAER /N, YA KAE D) T IR G RIIR A —
AL, R JE W B € PR T G ) KA B £ U0 fig
A, HRAEBE R H B 5 52 EME R L,
PP 2 o (E 2S00 L a1 g i A S 7 45 19
Ttk —, (A,

(& % x k]
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