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(1B EFEARAESFIR, ZHEH 241000; 2.8 HEFES —WBERILA, Z83EH  241000)

(FEE ) BRI S Z 5 /M He (e84 (aspartate aminotransferase-to-platelet ratio index, APRI) Bk
A BH 2 (total bile acid, TBA) TG #5 <34 Ji W 7= JL g 40 & 37 40 ¢ 1 BH 31 R FH5E (parenteral nutrition-
associated cholestasis, PNAC) BYFUNANE. FiE  BUBPESHT 201945 1 H—20224F9 H 78 S B2 B o — M s =
BeAEBE A2 A 5% (parenteral nutrition, PN) %) 270 i1 <34 AR 77 ILBIG R GERE, 045 PNAC 128 44 1
JEPNAC 14240), FCEPRLH B RGEORE, 3l 3 22K 2 logistic A4 B4 PNAC &AL TN R 25, 3F-R T2 ik %
PEAERFIEINZR (veceiver operating characteristic curve, ROC HH&e) PFH APRI, TBA Bl K — B B T PNAC Y
Mifl. &R PNACHIZEPN 1. 2 &3 JHJ5 1 TBA KT m FHEPNACHL (P<0.05); PN 2. 3J&)5 PNACHL APRI
R TIEPNACHL (P<0.05). £ F logistic [FIH50Hr Zas, PN 2 JEJ5 APRIFITBA JhEJ2 172 L& AE PNAC B
MHZE (P<0.05), ROC LT A, PN 2JEJG APRIBLA TBA Hil PNAC & A2 09 S AU | 455788 K il 28 R i AR
(area under the curve, AUC) 43125 0.703, 0.803. 0.806; APRIEE{ TBAFil PNAC &4 AUC 5T APRI, TBA
FMFIG AUC (P<0.05), 2518 7EPN2JHJ5, APRIBEG TBA XA <34 JEHL% )L PNAC Ay F AN (A48
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Value of the combined use of aminotransferase-to-platelet ratio index and total bile
acid for predicting parenteral nutrition-associated cholestasis in preterm infants with
gestational age <34 weeks

WANG Dan, ZHANG Shi-Fa. Department of Pediatrics, First Affiliated Hospital, Wannan Medical College, Wuhu, Anhui
241000, China (Zhang S-F, Email: wuhuzhangsfl@163.com)

Abstract: Objective To explore the value of the combined use of aspartate aminotransferase-to-platelet ratio
index (APRI) and total bile acid (TBA) for predicting parenteral nutrition-associated cholestasis (PNAC) in preterm
infants with gestational age <34 weeks. Methods A retrospective analysis was performed on medical data of 270
preterm infants born at <34 weeks of gestation who received parenteral nutrition (PN) during hospitalization in the First
Affiliated Hospital of Wannan Medical College from January 2019 to September 2022, including 128 infants with PNAC
and 142 infants without PNAC. The medical data between the two groups were compared, and predictive factors for the
development of PNAC were explored through multivariate logistic regression analysis. The receiver operating
characteristic (ROC) curve was used to evaluate the value of APRI alone, TBA alone, and the combination of both for
predicting PNAC. Results TBA levels in the PNAC group after 1, 2, and 3 weeks of PN were higher than those in the
non-PNAC group (P<0.05). APRI in the PNAC group after 2 and 3 weeks of PN was higher than that in the non-PNAC
group (P<0.05). Multivariate logistic regression analysis showed that elevated APRI and TBA after 2 weeks of PN were
predictive factors for PNAC in preterm infants (P<0.05). ROC curve analysis showed that the sensitivity, specificity, and
area under the curve (AUC) for predicting PNAC by combining APRI and TBA after 2 weeks of PN were 0.703, 0.803,
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and 0.806, respectively. The AUC for predicting PNAC by combining APRI and TBA was higher than that of APRI or
TBA alone (P<0.05). Conclusions After 2 weeks of PN, the value of combining APRI and TBA for predicting PNAC

is high in preterm infants with gestational age <34 weeks.

[Chinese Journal of Contemporary Pediatrics, 2023, 25(6): 639-644]
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W 58 & W1 g A & 3% A O 1 IE I 9t R
(parenteral nutrition-associated cholestasis, PNAC)
EMANESR: (parenteral nutrition, PN) HIICHIHF
GOt ROIE 2 —, Ho A AR BE PN I [R] 3 i 1
o, xR J LR R A B G . PNAC KA
Z, mKRERAAE, BEUKSIT B h 2
oy BANIX — PRI KA Bt g . A 2p g f i ml L
WM EEELZ ZE  (direct bilirubin, DBIL) 7K Xt
PNAC #4712, (R0 55 W58 & B DBIL 1
PNAC H i T AR 2., DBIL KPR 21
I AR—E, i DBIL 2 Wi PNAC f71E— 2 (1
BRRG . LA, AR ) — SE R bR AR T
PNAC A FUIMAEAS oh BAT—E ROINME, Bl 5
L~ W N 1A N O [
aminotransferase-to-platelet ratio index, APRI), HJ
YERABAR A= AR E L PNAC RTINS b B0 13 A
AE AR (total bile acid, TBA) B9 & XF 5 7= JL
PNAC H AT HZ AN E, wAE  F00 PNAC 14
i o ABEFEI AR T APRIEKA TBA H5 450 i i
<34 J&Al L7 JL PNAC B BT A (6L, ST EEBE D PNAC
s B 2 A B . BT SR A ) bR
HY.

( aspartate

1 #BRE5RE
1.1 HRIFH
(1B 53 BT 2019 4F 1 H —2022 479 A 7E i g =
25 e 5 — B = B A L EEAE Wa s B B 19 1)
FE57 PN 11 270 il i #4 <34 J& 5L ) LI PR R,
1% 128 151] PNAC F1 142 5] 4E PNAC. 270 5 &2 )L+,
PN $5F 20T (] >28 d A 67 ], Hov PNAC 41 27 ] ;
PN FRLEI} ] =60 d A 541, HAr PNAC 413 il

(1) GAbRHE: Ok <34 ; O BEmtfE
>20d; B PNAC 41 1E Bz 1 6] i2 Wi  PNAC, 3k
PNAC 20 43 Bz 401 16) HE % PNAC; @ FFIhRER I 3 ¥k
K UhE, ELIRIRgEE =S d; G H Beit 58 428 g
Fro (2) HEBRARME: OREEA TR BT IR Pk
JFDIfe SR s s QBA B RMERYL . B REIF
E RGN . IR RGN . BAECER; @R

A ABO 5 MM BOE R ™ S IHLL R IM5E ; @BA
HE R L R s ORI e R S A FTE AT
(epia iUy
1.2 EFRXFHE

BILABE AT H M, S8 (hEB
JUE SR SRR R HIAE ) ) TFC oM ] bk i i 7
T8I 3. MR EILA IR SO HITs, Jf
ST IR 7 SRz N B R D
1.3 PNAC HY#E X E XA BT ARk

PNAC (LRI RIN Bk s gy, A RE I
K, KAEF@E, M mEEh AR R,
A RFOIRESSH 7. PNACIZIWibRHE . (DFFL:
PN =14 d; @DBIL >34 wmol/L; QFFAE R ik # e |
FAE IO U AR s @HERR AL R 512 4 H
THRBR S o
1.4 IEFRFHAIYE

(1) WERE R : Mol A=, AR
1 min Apgar PF43 . 5 min Apgar ¥F43 . RIS ek |
ZA R AT YR LR S PEIRAILAEE PR G L i
PEY) B SO0 . BUAE RO . 45 A Al
(RIS (N = s =4 = i Bl O S UV 11/ 9 W
TSI . SR YL R 2. PN FFLERTE] . PN 44 25}
[B] . ASErIF ] Sk B 58 42l N s FRIN ] o

(2) SR EHE: HER (albumin, ALB) .,
TBA, DBIL., # W # &
aminotransferase, ALT) . 4 5 % & fif§ (aspartate
aminotransferase, AST) . vy-4% & Bt %% KB (v
GGT) . B 4 W MR Al
(alkaline phosphatase, ALP) . L /)#g (platelet,
PLT). APRIfYIHA "™ APRI= [AST (U/L) /
40 x 100] /PLT ( x 10°/L).
1.5 FitESH

K HISPSS 25.0 AT 400 M . IS0 A 1Y
TR LIRIE « b2 (x+s) Rox, 4L
BERAMFEA 4555 5 AR IR A0 i 5Ok L b
M (s e ) (M (P, Py) | Fon, 4
8] 3R FH Wilcoxon BEAIKE S . 3 FECFERUFI R
AR (%) For, HRILECR-RRS . RH]

(alanine

-glutamyltranspeptadase,,

+ 640 -



525 % 5 6 i
2023 4% 6

P E SRR E

Chin J Contemp Pediatr

Vol.25 No.6
Jun. 2023

Z2 A 3 logistic [ LG5 H X PNAC 19 & A A 5200
AYFEFR, HaHE logistic AT 7 FERBIAY, DA TATAS 2 %)
07 P RBE 23 T, LA Ohb R 25 0 D Ay e 3 A
* M woHE B O ORI h &
(receiver operating characteristic curve, ROC <),
T HAZ AL RE . A& TR PR 2 R A (area
under the curve, AUC) B9 H#2 K F DeLong K 5 .
P<0.05 HZEFA G AR

57
=

2 HR

21 WAHEBIL—MRIGFRERIEE

PNAC 4 PNHFZ2R [ FAEPNAC AL, 254
Giit2rm L (P<0.05); P AE H A — MBI RGOk
D7 R 22 R G EE L (P0.05) .
W1,

&1 3FEPNAC N PNAC H— &I RS B L 32
BNE| JEPNACH (n=142) PNACZH (n=128) Il PE
PE5 [n(%)]
5 80(56.3) 70(54.7)
S 62(43.7) 58(45.3) 0074 0785
AT [n(%))]
HlE 80(56.3) 87(68.0)
Jigt = 62(43.7) 41(32.0) 0478 0.489
| min Apgar W45 [M(Py, P,.), 571 8(7, 8) 8(7, 8) -0.876 0.381
5 min Apgar 43 [M(P,s, P,,), 53] 9(8,9) 98,9) -0.450 0.653
FIKTE [n(%)] 141(99.3) 127(99.2) 0.005 0.941
JiG#y [M(P,, P,J), 8] 32.3(31.5, 33.0) 32.1(31.4,32.5) -1.418 0.156
HARE [M(P,, P,J), kel 1.52(1.46, 1.60) 1.55(1.50, 1.60) -1.305 0.192
I L [n(%)] 38(26.8) 41(32.0) 0.904 0.342
LA R LR 5 [n(%)] 20(14.1) 27(21.1) 2.300 0.129
i FHEIRAIL [n(%)] 126(88.7) 104(81.2) 2.986 0.084
i FH T 2 TR 0 T 0 5T [n(%)] 113(79.6) 98(76.6) 0.358 0.549
PR [n(%))] 127(89.4) 116(90.6) 0.106 0.745
AT [n(%)] 100(70.4) 80(62.5) 1.901 0.168
A FH I 2R R [0(%)] 102(71.8) 99(77.3) 0.805 0.370
el FH IR 53 i [n(%)] 64(45.1) 71(55.5) 3.177 0.075
R ALB (5 + 5, g/L) 30+3 30+4 -0.784 0.434
Y [n(%)] 115(81.0) 110(85.9) 1.188 0.276
PN FRZET ] [M(P,,, P,), d] 22(20, 28) 23(20, 26) -3.216 0.001
PN 452515} ] [M(P,s, P,y). d] 2(1,2) 1(1,2) -1.638 0.101
AR A] [M(Py, Py, d] 2(1,3) 2(1,3) -1.396 0.163
K F5E A SRR A] [M(P,, P,), d] 22(20, 31) 25.5(21, 30) -1.423 0.155

. [ALB] F#EM; [PN] W5METR; [PNACT BASNE SRR IR BULE o

22 WHBEILPN 1, 2% 3EGHIAEIERN
bk

PNACZIPN 1. 2} 3 JiJ5 1) TBA K35 F
EPNACH, ZRAGITFE L (P<0.05). MH
1] PN 1 J8lJ5 APRI By b B 22 R B4 it = & X

(P>0.05); PN 2. 3J&J5 PNAC 41 APRI ¥ & TE
PNACHL, ZRALIT#E L (P<0.001), ML
AT REFE AR Fe i 22 R GE 43 L (P>0.05),
W22,
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2 3EPNACHN PNAC HRTINEEIBIRAIEL B
Eitn JEPNACH (n=142) PNAC 4 (n=128) ZItfE PiH
PN 1/
TBA [M(P,s, P,,), pmol/L] 7.60(5.78, 11.51) 11.63(8.01, 15.30) -5.542 <0.001
APRI [M(P,s, P,)] 0.22(0.19, 0.27) 0.23(0.20, 0.28) -1.541 0.123
AST [M(P,, P,.), U/L] 29(19, 46) 33(22, 46) ~1.406 0.160
GGT (¥ + s, U/L) 176 + 105 189 + 115 0.918 0.359
ALP (¥ + s, U/L) 182 + 61 175 + 49 -1.034 0.302
DBIL [M(P,., P,,), pmol/l] 14.07(11.25, 16.96) 13.61(11.91, 15.48) -0.475 0.635
PN 2 4
TBA [M(P,, P,j), pmol/L] 11.23(8.27, 15.07) 16.58(12.92, 24.85) -7.013 <0.001
APRI [M(P,s, P,,)] 0.49(0.38, 0.61) 0.71(0.51, 0.93) -7.027 <0.001
AST [M(P,,, P,J), U/L] 17(15, 22) 19(16, 21) -1.369 0.171
GGT (¥ = s, U/L) 116 + 69 117 + 63 0.075 0.940
ALP (% + s, U/L) 223+ 82 232 + 101 0.823 0.411
DBIL [M(P,,, P,;), p.mol/L] 14.63(12.02, 17.12) 12.82(11.86, 16.69) -1.798 0.072
PN 3 i
TBA [M(P,s, P,), pmol/L] 11.22(7.32, 15.51) 15.76(11.18, 27.81) -5.479 <0.001
APRI [M(P,s, P,,)] 0.25(0.16, 0.31) 0.36(0.31, 0.48) -8.269 <0.001
AST [M(P,, P,,), U/L] 15(13, 18) 16(13,19) -1.266 0.206
GGT (¥ + s, U/L) 128 +79 138 £79 1.067 0.287
ALP (¥ + s, U/L) 223 +91 217 £99 -0.500 0.617
DBIL [M(P,,, P,,), pmol/L] 18.51(16.74, 21.24) 18.51(17.25, 20.08) -0.573 0.567

TE: [PN] AMESR; [TBA] BUHITER; [APRI] & REHCAEE S M/ MRILETEE; [AST] BN [GOT] y-4 2B kA ;
[ALP] G{ERAAE; [DBIL] EHEAHZLE; [PNAC] IHAMEFRANSCHERR I BUAE o

2.3 PNAC &4 % E % logistic BJA4#7 %3 PNAC %4 % E% logistic B )34 7

MR R RS R, FEPN 2, 3 /)5, i B SE Wald P OR  95%CI
PNAC 41 F1E PNAC 21 TBA Fl APRI P45 FR 19 LA RO -3.981 0.612 42359 <0.001 0.019
KGR N, AR RN PNAC (9 £E £k, PNHFZEME]  0.026 0.015 3.058 0.080 1.027 0.997~1.058
*ET*/T‘, leﬁ:?{]im PN 2@55@2%%@1%1&1? APRI 2.402 0.551 18.986 <0.001 11.046 3.749~32.544
%&% @Uﬂﬁ:ﬂ‘ﬁo U%E\% PNAC jil ﬁ% ’ Ll TBA‘ 0{1100/2:2 26.480 <0.001 :‘.,121 1.073~1‘:171‘
APRIFI TBA 4545 1 [ 2 S Z N K logistic FIH (;NJD;;@%; E?ﬁiﬁgﬂ%;&%ﬁvﬁa;%}ﬁu Eg
BERL, FFXT PR — M RGE L rhofe— AN DCRCAR 5 kst
PN HFZEF R A THFIE , 4528 S/ APRIFI TBA T+
SEJLAE PNAC TN 2R (P<0.05), UL#3.
2.4 APRIZ35#r3t PNAC B FNME

ROC fh 2843 #F 2%, PN 2 J&l J5 46 9 APRI,
TBA i ] PNAC & A= B E 8 1 (43 il AUC=
0.748. 0.747, ¥J P<0.001) ., APRI>0.625. TBA
>12.45 wmol/L I FN PNAC 4 Z 48U 4351 4 0.625 |
0.781, 455 7 %M 0782, 0.662; APRI BX &
TBA X I PNAC A& A= ) 7 803 FRE 5 B 4 31 ok

— TBA
— APRI
— APRIIE4; TBA

RIS

0.703 #10.803, AUC 4 0.806., APRIEEA TBA X Fii 0 02 04 06 03 1.0
I PNAC & A= 1) AUC 5 T APRI A1 TBA B 13 0 15
PNAC () AUC (4341 Z=2.232, P=0.026; 7=2.907, E1 PN 2 &R EERFN PNAC # ROC £

P=0.004)., VLKEI1F1Z£4, [APRI] o5 1/ S % [TBA] MBI .
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%4 PN 2JEEAPRIFI TBAXT PNAC gyFml &
$8 bR AUC 95%CI P REE FER EARE SR FRWTE
APRI 0.748 0.688~0.807 <0.001 0.625 0.782 0.407 0.625
TBA 0.747 0.688~0.806 <0.001 0.781 0.662 0.443 12.45 pumol/L
APRIHEA TBA 0.806 0.754~0.858 <0.001 0.703 0.803 0.506

: [APRI] ARG S M/ MRILETEEG [TBA] BVHER; [PNAC] MAME SRR TR B

3 iip
PNAC BILAEIE A 5 4 PN ALK HE T 00 3¢
AT, B R LA (A

PN FFZEFIE] . WOALAE . SER A INIRSR . Bk, 4
T A SRR I FL R DS A e L
AR E i A B AR, 410 ISR
T FFEE PN RIS FR AR, IR GZIIREM AT
ARV TR A 2 W A, DN TR 5 th S 4
FIPNAC ™, J5 1 PNAC AT 1 Ji oA JIH - AR 8 -
1k, \EESEAFEE B W 0, X
IR 2, H AT PNAC A AT ST B R 24F,
{E B AT AC A , B2 Wi g PNAC S it J ot
TR 7 ¥ 2 H A 23697 =8 7 A Py i
FEAT R PN AR G 5 -3 4 AT IR, R R
Wi PNAC X7 LB CEE Y

APRIZEJLZ A F 5% v 32 2202 1P Al L f)
JF £ 2 Ak D T A A, AS TR0 PR A 000 &1 4 Ak
AARRFE ™ MGADFR AZBL, APRIXIEA S
JLRRE P BEA S5 T 4 Ak 1 R Fn i s B = L
LA B E > . Hwang % 2 £E— 151 179 {5
ARG A R LR = LA, 48 PN IF IR IS
2 J&l APRI A fig 2 FU PNAC B T 554845, A4
TEHR 66 i 27~37 JA BE{L PNAC H ™= L& BT
TR FRT B TBAAEHEAT 40 M, & BLIILYE TBA A /E R
Tl PNAC 48R . ASWFFENT 270 it i <34 Jif] 5
7= LFRSE PN 2 JE J5 A6 1 55 APRI AT TBA, & 3t
PNAC 4 57 )L IfiL 3% APRI &% TBA /K F- 1 5 Tk
PNAC 4, £ [ % logistic [1] I3 43 7 & 7~ APRI
TBA J& PNAC &A= (W T K 2 . ROC il £ 20 #7 1
78 : APRI. TBA #iill PNAC % & &9 AUC 43 5 N
0.748., 0.747, REE5 514 0.625, 0.781, FER
BESr 5104 0.782, 0.662, $&7% APRI, TBA i fii
A LATR P2 JLPNAC, (HFALAESAAG; &k
& T PNAC () AUC 2 0.806, 5 T 247 13 ] £
AUC, REGEARES W TR, 2WiiEe
Hefho

; [PN] WashE SR

i brk, fEfR <34 R ILH, PN 2 JE)E
APRIEK A TBA #5454 BT PNAC By T, — 5 Bk
A ] P TN ) B AR S . APRIBES TBA
VBN —FEER A . S A3 B I H8 An A 2 X
FL= JLPNAC g AW, S PNAC F B IG IRIAYY
PO AT SEARYE o SR IMTAH 55 Jy mUBUPE A5, IR
A EHNEREZ, R KEEA TS5
YZEE W AT I UE S 5E 5, TR I R AL 5T HL
W BRI 25

(& % x W]
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