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Clinical value of maternal liver function combined with umbilical artery

blood flow in diagnosing fetal growth restriction
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Abstract: Objective To evaluate the clinical value of maternal liver function indicators combined with umbilical artery blood
flow parameters in diagnosing fetal growth restriction (FGR). Methods This study employed a case—control design, including
pregnant women who underwent prenatal examinations and delivered at Southern Hospital of Southern Medical University
from December 2017 to July 2022. The case group consisted of 172 pregnant women clinically diagnosed with FGR, while
the control group included 292 pregnant women with normal pregnancies who were examined at the same hospital during the
same period. Maternal late —pregnancy liver function indicators and umbilical artery blood flow parameters were collected.
Multivariate logistic regression analysis was conducted to assess the association of these indicators with the risk of FGR. The
performance of each indicator and the combined model was evaluated using receiver operating characteristic curves, net
reclassification improvement index, and integrated discrimination improvement index. Results In this study, pregnant women
in the FGR group had significantly higher levels of ALT, ALB, and S/D ratio of umbilical artery blood flow compared to the
control group. Multivariate logistic regression analysis indicated that ALT (OR=1.744, 95%CI: 1.332-2.283), ALB (OR=
1.290, 95%CI: 1.002-1.661), and S/D ratio (OR=1.778, 95%CI: 1.324-2.387) were significant risk factors for FGR, and the
combined model of these three indicators exhibited high diagnostic value for fetal growth restriction. Conclusion Maternal
liver function indicators (ALT, ALB) and umbilical artery blood flow parameters (S/D ratio) are associated with the risk of
FGR, and the combined analysis of these factors can significantly enhance the diagnostic efficiency for FGR.
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Table 1 Basic characteristics of the study subjects [ M( Py, Pys), (x +5) ,n(%) ]

iH RN (n=464) XFHRZ (n=292) I (n=172) iyt PIE

FIR () 29.00(26.00, 32.00) 29.48(27.00, 32.00) 28.00(25.00, 31.00) -2.562 0.010
FETT BMI(kg/m?) 25.546(23.69, 27.54) 25.75(24.05, 27.84) 24.72(23.23, 27.04) -3.333 0.001
1 2.00(1.00, 3.00) 2.00(1.00, 3.00) 1.00(1.00, 2.00) -2.615 0.009
RGN 0.00(0.00, 1.00) 0.00(1.00, 1.00) 0.00(0.00, 1.00) -4.667 <0.001
| 39.143(38.04, 40.00) 39.57(38.71, 40.25) 38.14(37.29, 39.25) -9.622 <0.001
AT 1071) 9.95(8.48, 11.58) 9.82(8.48, 11.51) 10.21(8.53, 11.73) -0.695 0.487
FrERE AR (x 10°71) 7.32(6.17, 8.96) 7.28(6.13, 8.89) 1.74(1.44, 2.20) -0.438 0.662
VAR 240 A5 (x 10°71) 1.73(1.42, 2.08) 1.72(1.41, 2.04) 1.74(1.44, 2.20) -1.067 0.286
LTI 4L x 10L) 4.06(3.85, 4.32) 4.03(3.83, 4.29) 4.15(3.91, 4.35) -1.903 0.057
MLLEE (g/L) 122.00(113.00, 129.00)  120.00(111.00, 129.00) 123.50(117.00, 131.75) -2.712 0.007
IM/MRITHEL(x 10°71) 216.50(180.25, 250.00)  215.50(179.00, 250.00) 219.50(187.00, 251.50) -0.937 0.349
i/ FEARIRE (mL/L) 2.30(2.00, 2.69) 2.30(2.00, 2.60) 2.30(2.00, 2.70) -0.581 0.561
SRR (f]) 10.60(10.00, 11.40) 10.60(10.00, 11.48) 10.65(9.90, 11.40) -0.39 0.693
/IR AT 55 B () 12.40(11.10, 14.30) 12.50(11.20, 14.48) 12.20(11.00, 14.30) ~1.000 0.317
ALT (U/L) 9.00(7.00, 12.00) 8.00(7.00, 11.00) 11.00(8.00, 15.00) -7.122 <0.001
AST (U/L) 16.00(14.00, 18.00) 15.00(13.00, 17.00) 16.00(14.00, 20.00) —4.435 <0.001
ALB (g/1) 37.25+2.38 36.999 +2.47 37.682 +2.17 3.010 0.003
RI 0.56(0.50, 0.62) 0.54(0.49, 0.58) 0.61(0.55, 0.65) ~7.974 <0.001
PI 0.82(0.69, 0.94) 0.77(0.67, 0.88) 0.93(0.79, 1.09) -8.329 <0.001
S/D 2.26(1.99, 2.60) 2.15(1.94, 2.39) 2.53(2.23, 2.90) -8.257 <0.001
AT R 7.737 0.005

TG 269(58.0) 155(53.1) 114(66.3)
f 195(42.0) 137(46.9) 58(33.7)

2.2 A rE ki FGR % % B & logistic
w A Ar SRR W I R O AR A T
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FLZ 2RI 2RAE B (Q1 ~ Q) BEFTA3HT, LLAEIS |
BMIL 2R 28 8] BRAE = Uk 40 5 D R Il 21 28 1 K
DI, 3T 2 HE logistic [IARERL 455 GoR,
B8 — A~ DU 4337 8] B (¥ ALT (OR=1.744,95% CI:
1.332 ~2.283) #1 /D (OR=1.778,95% CI:1.324 ~
2.387) LA R BRI — bR ifE 22 19 ALB(OR=1.290,
95%CI:1.002 ~ 1.661) 5221 %A FGR (/)X B 3%
FHGE, UL 2. 4 F AR o AR B, R R TR
JKF- ALT #1 S/D 2 A A n g &L FGR, HEREE
DUAT LA A I, FOR JRURS: 5 4 3 [ FHEAH (P s <
0.05).

&2 JTIIREMBE SIS FGR B2 K ZK logistic [m1I 5347
Table 2 Multivariate logistic regression analysis of liver function

and umbilical artery blood flow in relation to FGR

TiH OR {E(95%CI) PiE
ALT* 1.744(1.332 ~ 2.283) <0.001
Q1 1.00 (ref)
Q2 1.068(0.045 ~ 2.537) 0.881
Q3 1.772(0.774 ~ 4.057) 0.176
Q4 3.964(1.666 ~ 9.433) 0.002
P <0.001
ALB® 1.290(1.002 ~ 1.661) 0.048
Q1 1.00 (ref)
Q2 1.192(0.607 ~ 2.340) 0.611
Q3 0.971(0.485 ~ 1.942) 0.934
04 1.616(0.809 ~ 3.227) 0.174
P s 0.258
S/b* 1.778(1.324 ~ 2.387) <0.001
Q1 1.00 (ref)
Q2 1.510(0.713 ~ 3.198) 0.282
Q3 1.928(0.947 ~ 3.928) 0.071
04 9.517(4.594 ~ 19.715) <0.001

TE - BN — PO S L AL 5 A — AR 22
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2.3 M HhRedgAn 5 Frah bk R AT FGR #9357 R/, =I5 R(ALT ALB Fl S/D)ECA 5, AL (1)
ML AR RZEP= 8 PER BMT M BEAE P2 kg #: IDT R NRI Bk 8l KM, H5 AUC p9gsR—80, %
FERBAR Y e IR o R BRA AN A ALT ALB Al B ALT ALB & S/D B&%FF FGR M2 Wi 5 & o
SID S 2 N IE AL, 23] ROC fiZIF4RI L3k 3.

HZR R AR [A] A IDT AT NRI PEAS RIS RE . 45

3 ALT.ALB Fil /D B X FGR Wi
Table 3 Parameters for the combined prediction of FGR by ALT, ALB and S/D

A fgh avcfoseey  pgy oo N B b m HO5%CH — PH AR HRR
(95%CI)
FEREARY - 0.662(0.610 ~0.715)  <0.001 Ref. Ref. 0.494  0.767
FEREBIRIEE S ALT 0.727(0.679 ~ 0.774) <0.001  0.497(0.319 ~0.676) <0.001 0.094(0.063 ~0.124) <0.001 0.512  0.829
SRR G ALB 0.673(0.621 ~0.724) <0.001 0.110(-0.078 ~0.298)  0.251 0.013(0.003 ~0.023) ~ 0.012 0.628 0.668
SERBBTIIIE A S/D 0.767(0.720 ~ 0.813) <0.001 0.707(0.530 ~ 0.884) <<0.001 0.116(0.085 ~0.145) <0.001 0.605 0.815
SERIBORI G ALT & ALB 0.736(0.689 ~ 0.783) <0.001 0.528(0.348 ~0.708) <0.001 0.102(0.071 ~0.133) <0.001 0.698  0.692
SERBBSRIE S ALT 2 S/D 0.811(0.770 ~ 0.853) <0.001 0.832(0.659 ~ 1.004) <0.001 0.191(0.154 ~0.228) <0.001 0.721 0.777
FEREBIIEE S ALB K S/D 0.769(0.723 ~0.816) <0.001 0.721(0.545 ~0.897) <0.001 0.120(0.091 ~0.150) <0.001 0.610 0.822
( )

FERMBRIG S ALT ALB J2 S/D 0.814(0.772 ~ 0.855) <0.001 0.876(0.705 ~ 1.046) <0.001 0.193(0.156 ~0.231) <0.001 0.767 0.743
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