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[ Abstract] Objective To evaluate the efficacy of currently popular Nomogram prediction model for bili-
ary atresia (BA) through a single-center data model. Methods Retrospective review was preformed for 631
children undergoing surgical explorations for infantile obstructive jaundice from 2009 to 2020. According to the
findings of intraoperative cholangiography, they were assigned into two groups of BA (n =500) and non-BA
(n=131). Gender,body weight, ALP (alkaline phosphatase) ,GGT ( gamma glutamyltransferase) and DB (di-
rect bilirubin) were input into the model for estimating the predicted risk probability of BA in the same child.
They were grouped according to operative year and day age at surgery. The predicted probability of BA and other
liver function parameters were plotted as receiver operating characteristic curve (ROC) curve in the same coor-
dinate system. And area under the curve ( AUC) , sensitivity and specificity for diagnosing BA were obtained.

Also the accuracy of model for an early diagnosis of BA was evaluated. Results Nomogram predictive model
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had higher AUC value and sensitivity for diagnosing BA than single parameter diagnosis. However, AUC value

for diagnosing BA in children aged <50 day or > 80 day was lower than that for GGT alone. Thus the predic-

tion of pediatric BA using this model might not be accurate enough. Conclusion Nomogram predictive model

has higher AUC value and sensitivity for diagnosing BA than single parameter diagnosis. However, AUC value

for diagnosing BA in children aged <50 day or >80 day is lower than that for GGT alone.

[ Key words] Biliary Atresia; Nomograms; Gamma-Glutamyltransferase; Alkaline Phosphatase; Early

Diagnosis

Fund program : Shanghai Municipal Health Commission’s Construction Project of Key Clinical Specialties ;

Birth Defects ( shslczdzk05702)
DOI;10. 3760/ cma. j. cn101785-202207050-003

JIHSE P 41 ( biliary atresia, BA) 2 57 4= JLANEF 3
DLPEI , 5 BORT A LR BHL P e 0 B B2 [ 22
— o AT A R, 2015—2016 4 bR
JL BA KA 259 10.82/100 000", BA % 5L A
W ANTEAE , T ERRAE O JTF N S IBAE AT 1R 2T 4R A 2L
HEEALRE , 100 8 BLTF D RE S H, 38 Jie i A
THVEIFREAL T 1 bk TR S 3 v . WF9R L9, BA
BV R Z Kasai TR B EWETEHO, 2
1o B A 3 BRI RS AR L 3], PR BA 1 48
WA S E T BA fhilf PR 2 B HoAh
i R ot SORE BEL P B A BE O TG S 3 R B & AT
ik BRA R E 3 5 A, 1 T BAR A R S0
WrJr ik o T ELTE R R PR A, A IXURS: AR B g, AN i
AR LR RIH2

A %4 F T Nomogram A5 H1Xf B8 i L AT &
A= BA B AT GEVE TN, 75 Logistic [8] 15 43 #r 1 & il
B RBUB LA | A | -4 ST e IR ( gamma
glutamyltransferase, GGT ) . % 4 #% & [ ( alkaline
phosphatase , ALP ) Fll B 4% H £I. & ( direct bilirubin,
DBIL) FLi48 AR 7E BA 4 FI9E BA 2 8]/ 22 7 A
Geit oy 550, B 2 ] 1 Nomogram S £ (8], i 57 1
U BA 9 XU 1 Nomogram FEBY , ZBBIA T
AR A B YR 91 2 BT P Y s A, TS
A RO N A 21 B R AR SRR BA B
SRR, LUE 4 L TE X s i B LA E Sy BA
YRR o 12 AT A J A5 ) 3 ek B v B4 4 kA 2
B2k ) Z AR B BRERRAE (receiver operating charac-
teristic, ROC) ¥ i 2 T 1 FH ( area under the curve,
AUC){E >} 0. 898, KT GGT Hphiz Wiy AUC {5
(0.848) .ALP fj AUC {H (0. 572) #1 DB Ay AUC {H
(0.567) ;512 5] ROC i2 W BA 1) R R H85.7% ,
FESEIE N 80.3% T iR o BRI
WFFE ) Nomogram #5258 ¥ & U5 /MR T, 76 1
PR AR — LR MR AR GGT (ALP 1 DB

KUE, IR 2% B L2 BA BB RE. 4 T
Krki% Nomogram HERUX; BA R MERG 1, A%
B [l B o A 1 Vi S K R 2 o R TR O
PEBE 2009—2020 A [AIIR 19 BA LI R BTRE, M
SIER/ (L

RABETTE

— I PRBORH S B9 0 i

[ JB5E P 4 BT b T 52 38 K A B 2 e o )i g A s
[ 2009 4F 1 H % 2020 4F 12 H g 3¢ 7 F AR A .
JIFLTE 3 52 ) S L AR SEL P 4 0 481 ) I R W . 4
AR : I R BE R 838, FABAT IF o Re kA . HE
BRATHE : A7 76 FL At nT B8 7™ 2 52 i) T ) R 1 50 (
BAE LV I BRI S8 e FE I Y ) 5 AR AT ED AT B 12
W £ A AR08 (AN R AR B Tk =) 5 AR R AT
WA IRAE & B A R (AN 2 A1) 5 i
PRGERIA 56 38 o 0T DI RE KL 25 ik 4t o A WEIE 4 1
T SC 30 K 27 5 2 Bt [ T 7 A2 1 B AR L R B 2
FZA R (S5 XHEC-D-2022-157) , /B JLAK &
BRI E A

PN AZITFE ) 631 (51 %2 ) LA BH A 98 R0 3 4
FARAEG 4340, LA 2015 45 R 5, 43 R ai A4 (2009—
2014 42) 15 W14 (2015—2020 4F) , H i 20
308 5], fiL4% BA )L 233 i, 9 BA L 75 fi, F&A
BRI 1; 5 0120 323 f41], Horp BA {8 L 267 f41,E
BA FJL 56 i, JEAE BUILER 25 sb o AU TR FE bR
W BA IR R T iR AERY 631 58 )L
FETFARES B2, 530 6 41, 6155 <50 d 41 115 fi]
51 ~60 d 41 125 5] .61 ~70 d 41 145 fi] 71 ~80 d 4
89 14 .81 ~90 d £H 48 i1 >90 d £H 109 {4l , s34
FIHGHE AR T HAI2 8 BA 1Em

W T LA B R D) e o il 4 15, 2
MG RIS RBAE  FARE H %, HFIhEE



B i LshRiE 2023 £ 3 A 22558 38 J Clin Ped Sur, March 2023, Vol.22, No.3 2213 -

Rl gt —R A2 6 h 5 KL, b 3 e A 6 Bk 4
— R, RS A2 W™ il (i) A R " A [
X% Cobas ¢ 311 42 [ S A/ Hr A HEA TGN

P A LB AR E . GGT ALP 1 DB %%
(LR A B R 2 Wi s LR BT & B RS /N
“Nomogram fJHE A IHER T & o, 753 2649 1L
(1) BA FIIABE (L, AR A ) 232005 = CRiT S LA
W AFTFASS B2 o3 BIAER] — A5 R A%
PEMES LR 8ARI ROC fhER, A5 BIAARZ

R 34 e L

K H SPSS 20. 0 4TG0 5 E R 2 . IR
MIEZS A AR FORER A « £ 5 108, 2 1A LR
FHSRSEREAS ¢ 56 5 AN IR IE 2573 A 932 BT oK
MCQy, Q) i 3d, 21 8] bb %% 1 W0 4 57 A
Mann-Whitney U £ F1 46 5 5 71 %5 58 BE R H R J5 K
%o ZWrALAE R A2 6 ROC #h 2Ky AUC 2R,
AUC >0.5 /R iZWl REA et 78 3 AUC UK,
FONZIEPRZ W BA BOMERI PR . P <0.05 2%
FAG R

M ROC fHZ A2 5450512 07 BA YR BUE |
Fise e AR (8488 = RIEUE + F5 57 ¥ -
1), AR 249 %65 5 B o i Wi 5 05 10 22 1% 45 AR 12 I
BA ) e UM .

— AR
(R SR SR I L 1 I N1 N RN B NN

I F GGT 76 BA JLFIEE BA L 2R A ST
223 Y (P<0.05),ALP 1 DB 7£ BA g JLAIHE BA
BILP R TG E X (P>0.05) (£ 1,%£2),

. Nomogram # 5 B —F8FRi2 K7 BA A8
PEIHT

XoF 9 2H R 5 S99 20 995 151 8 Nomogram 2 I 5 Al
B3 BA AL ZE A GGT , ALP #1 DB 43 51 75 [
— AR RN L ROC 14 (& 1) . A #ZH Nomo-
eram i A ) AUC {H K 0. 865, GGT 11 AUC {H &
0.851;J5H14H Nomogram # Kl ) AUC {F 2} 0. 787,
GGT () AUC {E 4 0. 813 S AIR FHT AL . w4l
FE 41 ALP 1 DB ) AUC {E37E 0.5 247 (i
#14H DB ) AUC {&H 0. 557, ALP [y AUC {H N
0.504; J5941 DB [ AUC {4 0. 526, ALP [#j AUC
{H>40.472) , %} BA (2 Wi G B 408, J& iR A
BT RS R 5 BT LUIRR

= Nomogram %1 5 GGT Hphi2 K BA 4 [A]
iR

Nomogram #ERIZEFTHAZH ) AUC {4 0. 865, ¢
JE 4 AUC {E 4 0. 787 ; GGT FE R B4 ) AUC
fH>0 0. 851, 7£J5 AZH /Y AUC {4 0. 813, 73 4h,
Nomogram #ERIF1 GGT 2K BA (1) 7 BB 7E Hij I 41
(390K 84. 1% F1 85. 8% ) ¥ B i T Ja W 4 (4>
BIA 68.2% Fl 65. 2% ) , FH I 1, Hil B 41 Nomogram
FERIF GGT HFRE 5B (435112 76.0% F172.0% ) ¥
KT IE HALL (4390 82. 1% Fi1 83.9% ) , {H 4 5 &
)2 1) 2 B 5 R ARE (R AL TR 22 /0 s DA g 22 5%
KRG E X (P<0.05), WiK3,

R 1 2009—2014 45 (FIZHL ) A ) 7 2H A BE: S A0 ) LBEAR 1 D0 PL A

Table 1 Basic profiles of infantile obstructive jaundice children in front group
TR PERI () FARHE ARRIAEE ALP GGT DBIL
| 4 [M(0,05),d]  [M(Q,,05) kgl [M(Q,,0;),U/L] [(M(Q,,Q;),U/L]  [M(Q,,Q;),U/L]
BA 41 233 142 91 72(60,91) 5.0(4.6,6.0)  540.0(430.5,691.5) 603.0(313.5,979.5) 114.1(93.1,140.6)
IEBA 4 75 58 17 65(54,82) 4.4(3.5,5.0) 553.0(411.0,684.0) 146.0(86.0,263.0) 102.2(76.5,153.2)
Gt / X’ =6.693 Z=-2.564 Z=-5.609 Z=-0.110 Z=-9.138 Z=-1.485
P1{i / 0.012 0.010 <0.001 0.912 <0.001 0.138
EOBAHIEM B ALP BRMERERREE ; GOT . y-4 2 INEHS KRS ; DBIL: B4EIHLLE; /. Lgih i
F2 20152022 4F (JFILH) AN [F) o3 AR BE A B A JLHEAS 5 B0 L%
Table 2 Basic profiles of infantile obstructive jaundice children in rear group
TR PER () FARHE ARRIAE ALP GGT DBIL
| 4 [M(Q,05),d]  [M(Q,,05) kgl [M(Q,,0;),U/L] [(M(Q,,Q3),U/L]  [M(Q,,Q;),U/L]
BA 2] 267 127 140 61(49,72) 4.8(4.1,5.4)  503.0(381.0,639.0) 450.0(259.0,778.0) 104.9(81.6,128.5)
EBAZL 56 40 16 66.5(56.3.93.3) 4.6(3.6,5.2)  531.5(384.3.636.3)  162.0(85.3,311.3) 103.1(78.7,130.2)
Gt / x> =10.556 Z=-2.786 Z=-1.499 Z=-0.658 Z=-7.354 Z=-0.615
P1{i / 0.001 0. 005 0.134 0.511 <0.001 0.538

E o OBAHIEM B ALP BRMEBERREE ; GOT.y-4 2 NEHS IKME ; DBIL: H4EIHLLE; /. BGih i
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Fig.1 ROC of Nomogram value and single index in diagnosing BA
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Table 3 Diagnostic accuracy parameters for different subgroups
I3 s AUC briftiR PE T HAEURE EAREE IR REUE(% ) FESEBE(% )
iYL
GGT 0.851 0.026 <0.001 216.50 0.578 85.8 72.0
Nomogram { 0.865 0.026 <0.001 0.778 0.601 84.1 76.0
DBIL 0.557 0.044 0.138 / / / /
ALP 0.504 0.039 0.912 / / / /
JE I
GGT 0.813 0.032 <0.001 333.00 0.491 65.2 83.9
Nomogram {i 0.787 0.036 <0.001 0.842 0.503 68.2 82.1
DBIL 0.526 0.042 0.538 / / / /
ALP 0.472 0.043 0.511 / / / /
i ALPBMEBEERES; GOT.y-A ZBE% IKAG: DBIL: HEJHLLER; AUC i Rl /. LSt
F4 TR HIRZ AR LA B R [ M(Q,,0,) ,U/L]
Table 4 Basic profiles of cases stratified by day age[ M(Q,,0Q,),U/L]
i H it <50 d H i 51 ~60 d Hi% 61 ~70 d H %71 ~80 d H % 81 ~90 d H % >90 d
(n=115) (n=125) (n=145) (n=89) (n=48) (n=109)
BA 2 371.5 465.0 512.0 592.0 553.5 682.5
(223.5,682.5)  (254.0,758.0)  (292.0,834.0)  (296.3,1004.3) (374.8,1114.5)  (347.5,1081.0)
GGT 4 BA 41 159.0 133.5 149.0 160.0 163.0 157.0
(64.0,297.0) (101.5,294.8) (84.3,315.5) (98.0,314.0) (92.0,298.5) (80.5,259.0)
Ny Z=-4.217 Z=-4.302 Z = -5.450 Z=-4.285 Z=-4.072 Z=-6.193
P1{H <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
BA 4] 0.79 0.89 0.92 0.94 0.95 0.97
(0.65,0.88)" (0.78,0.94)° (0.85,0.95)° (0.87,0.96)* (0.90,0.96)* (0.92,0.98)°
Nomo- 0.46 0.51 0.60 0.64 0.61 0.65
gram {H Ak BA 4 (0.31,0.76 )* (0.25,0.84)*° (0.51,0.78)*° (0.48,0.83)* (0.30,0.90)* (0.46,0.83)*°
it & Z=-4.210 Z=-4.830 Z=-6.087 Z=-4.494 Z=-3.762 Z=-6.477
P{H <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
E GOT.y- & B IR ;  FmBUEARE U/L Bfy
RS5O H SRR RHIE B L2 WHER S5
Table 5 Diagnostic accuracy parameters for different age strata
H k)2 At AUC P{H AR E 2R RIPE(% ) FESRBE(% )
GGT 0.807 <0.001 222.50 0.497 76.0 73.7
=304 Nomogram {f 0. 806 <0.001 0.63 0.518 78.1 73.7
GGT 0.793 <0.001 204.50 0.497 81.6 68.2
o ~60d Nomogram {E 0.829 <0.001 0.70 0.582 85.4 72.7
GGT 0.824 <0.001 330. 50 0.538 70.4 83.3
61 ~704 Nomogram {H 0.861 <0.001 0.83 0.675 80.9 86.7
GGT 0.852 <0.001 189.50 0.639 90.5 73.3
7180 Nomogram {H 0.869 <0.001 0.85 0.691 82.4 86.7
GGT 0.896 <0.001 206. 00 0.694 94.4 75.0
8190 Nomogram {E 0. 866 <0.001 0.71 0.639 97.2 66.7
GGT 0.874 <0.001 279.50 0.617 82.9 78.8
>90.d Nomogram {H 0.892 <0.001 0.85 0.709 92.1 78.8

E GOT:y- &R IKHE; AUC: B T miAR
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