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Analysis of bile acid profile among patients with intrahepatic

cholestasis of pregnancy
HU Yujie, SHI Xinyan, SHEN Yonghai, ZHOU Yayuan, CHEN Yu
Hangzhou Obstetrics and Gynecology Hospital, Hangzhou, Zhejiang 310008, China

Abstract: Objective To analyze the differences in bile acid profiles during different pregnancy durations of patients
with intrahepatic cholestasis of pregnancy (ICP), so as to provide a reference for early prevention and treatment of ICP
and optimization of maternal-infant health outcomes. Methods Pregnant women who underwent routine prenatal exami-
nations and delivered at Hangzhou Obstetrics and Gynecology Hospital from 2021 to 2023 were selected as study sub-
jects. According to the ICP guidelines (2020), pregnant women were categorized into normal group, mild ICP group, and
moderate/severe ICP group. Age, parity, and gravidity were collected through the obstetric electronic medical record sys-
tem, liver function indicators and seven bile acid levels were collected through the hospital's laboratory information sys-
tem. Differences in bile acid profiles across pregnancy durations among the three groups were compared. Results A to-
tal of 238 pregnant women were enrolled, including 57 cases (23.95%) in the normal group, 136 cases (57.14%) in the
mild ICP group, and 45 cases (18.91%) in the moderate/severe ICP group. There were statistically significant differences
between the three groups in total bile acid (TBA), cholic acid (CA), chenodeoxycholic acid (CDCA), glycochenodeoxycho-
lic acid (GCDCA), glycocholic acid (GCA), taurocholic acid (TCA) levels (all P<0.05). Compared with the normal group,
CA, GCDCA and GCA, and TCA were higher in the mild and moderate/severe ICP groups; compared with the mild
ICP group, GCA was higher in the moderate/severe ICP group (all P<0.05). Significant differences were observed in the
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levels of GCDCA, GCA, and TCA among three groups pregnant women in the early, mid, and late pregnancy (all P<

0.05). Compared with the normal group, mild ICP group had higher GCDCA and GCA in the early and mid pregnancy;

moderate/severe ICP group had higher TCA in the early pregnancy and higher GCDCA and GCA in the late pregnancy.

Compared with the mild ICP group, mild ICP group had higher TCA in the early pregnancy and the moderate/severe
ICP group had higher GCA in the late pregnancy. Conclusions GCDCA, GCA, and TCA levels remain higher in ICP

patients than in normal pregnant women across all pregnancy durations. Personalized perinatal management plans can be

developed based on bile acid profile dynamics to optimize maternal—fetal outcomes.

Keywords: intrahepatic cholestasis of pregnancy; bile acid profile; pregnancy management
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Table 1 Comparison of demographic information and blood biochemical indicators among three groups of pregnant women

iH EHAH (n=57) ZIEICPU (n=136) th/E I ICPH (n=45) FIHNAR PAE
anityks 28.44+2.63 29.32+3.92 29.73+3.97 1.684 0.171
BMI/ (kg/m®) 2572 (3.29) 25.05 (4.28) 25.04  (4.61) 1.495 0.683
SBP/mmHg 115.00 (12.00) 119.00 (18.00) 118.50 (14.75) 7.186 0.066
DBP/mmHg 68.00 (10.00) 73.00 (14.00) 74.00 (13.75) 8.023 0.046
TBA/pmol/L 2.80 (1.80) 17.90 (11.50) @ 5410 (21.01) ™ 211.910 <0.001
ALT/ (U/L) 8.00 (4.00) 17.50 (44.50) @ 42.00 (186.00) *® 76.730 <0.001
AST/ (U/L) 17.00 (4.00) 25.00 (31.00) 44.00 (119.00) *2 81.073 <0.001
y-GT/ (U/L) 11.00  (8.00) 15.00 (23.25) 25.00 (51.00) ™® 28.654 <0.001
TBIL/ (pwmol/L) 7.10 (2.50) 8.55 (4.70) 9.50 (7.20) “® 17.936 <0.001
DBIL/ (pumol/L) 120 (0.60) 1.65 (2.23) 3.00 (3.80) ™ 22112 <0.001
IBIL/ (pmol/L) 5.90 (2.30) 6.80 (2.80) 7.20  (3.10) 11.771 0.008
ALP/ (U/L) 180.00 (62.00) 194.00 (90.75) 231.00 (168.00) @ 4.808 0.186
ZEK 0.993 0.397

<1 26 (45.61) 62 (45.59) 19 (4222)

>1 31 (54.39) 74 (54.41) 26 (57.78)
PR 1.226 0.301

<1 17 (29.82) 45 (33.09) 21 (46.67)

>1 40 (70.18) 91 (66.91) 24 (53.33)

TE: AR Has i, 2UREECR AR R I 20005 220, P UCR In (%) ik, ZLRICECR P RE: s FZHATERIM (Qo) ik,
YA LR ] Kruskal-Wallis 3, V3RoR SIER A ILE, SRR SREICPAHILE, ZRARITFEL,

2.2 3 MFdafeitEriE ki

3 20221 CA. CDCA. GCDCA. GCA #1 TCA [t
B, ZRAGIFEEL (¥ P<0.05), WML
Ruon, SEFHAIEK, FE ICP 4 CA. GCDCA,
GCA. LCA. TCA F1 UDCA # &, /& ICP 4
GCDCA. GCA %% ; HREE ICP HIb#, h/EfE
ICP 2 GCA %/ (¥ P<0.05). W& 2.

F2 3 HEEMRTRRE RS (M (Qo), pwmol/L]
Table 2 Comparison of bile acid profiles among three groups of

pregnant women [M (Qr), pmol/L]

2.3 AR R Fda i it B i i
2.3.1  AEGRFBIRT IR IE LA

YRR 3 412210 GCDCA. GCA il TCA H#2,
ERAGIFEL (Y P<0.05), PIMHLLE R
~, SIEWA R, 2 ICP 41 GCDCA. GCA
w SR ICP A, h/EEE ICP 41 TCA 5
(¥ P<0.05), W 3,

R 3 EIRPY 3 AZPIART RIS LA (M (Qe), mmol/L]
Table 3 Comparison of bile acid profiles in early pregnancy

among three groups of pregnant women [M (Qx), pmol/L]

. Ew4 REICP4 /EEICPA

il HiE  P{d
(n=57) (n=136) (n=45)

CA 0.06 (0.24) 0.20 (0.86) © 0.32 (0.83) 17.811 <0.001

CDCA  0.08 (0.08) 0.14 (0.33) 0.28 (0.27) 17.144 <0.001

GCDCA 0.40 (0.57) 2.93 (2.19) © 898 (9.98) ¥  63.711 <0.001
GCA  0.16 (0.14) 2.20 (1.14) © 6.88 (4.01) “® 104.936 <0.001
LCA  0.01 (0.01) 0.02 (0.02) ¥ 0.02 (0.03) 5317 0.150
TCA  0.06 (0.09) 1.11 (1.80) ¥ 8.87 (9.71) 58.808 <0.001
UDCA  0.05 (0.03) 0.08 (0.33) ¥ 0.07 (0.53) 7271  0.064

EHY 2 ICPY [T EICPY

5 IE 2 rEICPH  /EEICPHA -
(n=14) (n=37) (n=10)

CA 0.07 (0.12) 0.05 (0.04)  0.48 (0.39) 5432 0.143

CDCA  0.04 (0.02) 0.05 (0.04) 0.28 (0.37) 6.924 0.074
GCDCA 0.40 (0.45) 1.53 (0.56) @ 1.35 (0.33) 10.985 0.012
GCA 0.20 (0.13) 2.24 (0.99) ¥ 5.51 (1.25) 15.667 <0.001
LCA 0.01 (0.01) 0.03 (0.03) 0.02 (0.02) 4925 0.177
TCA 0.05 (0.10) 0.13 (0.01) 0.25 (0.03) ® 9.425 0.024
UDCA  0.04 (0.02) 0.04 (0.62) 0.05 (0.01) 2.086 0.555
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IR 3 412210 GCDCA. GCA Hl TCA H#,
ERABEGIFEL (¥ P<0.05). PR RE
~, SIEwALE, A ICP 41 GCDCA. GCA F
TCA #7m (¥ P<0.05), W 4,

4 IR 3 AZPIARRTIRIE LA (M (Qe), wmol/L]
Table 4 Comparison of bile acid profiles in mid pregnancy

among three groups of pregnant women [M (Qx), pmol/L]

T EH A REICPA  /EEICPA -
(n=23) (n=54) (n=19)
CA 031 (0.38) 022 (040) 097 (1.30) 6446 0.092
CDCA  0.12 (0.17) 0.15 (0.23) 032 (1.02) 4.041 0.257
GCDCA  0.64 (0.31) 3.43 (1.41) © 9.01 (7.00) 19.693 <0.001
GCA  0.17 (0.12) 247 (0.56) © 7.32 (18.24) 24.221 <0.001
LCA 001 (0) 002 (0.01) 004 (0.06) 4242 0.237
TCA 0.3 (0.12) 1.12 (1.27) @ 580 (2.20) 22.040 <0.001
UDCA  0.05 (0.04) 0.07 (0.07) 0.5 (021) 3523 0318
E: "R SIERAE, PR SRFICPA LK, ZRASIT

FURESEN
PR

233 ARURMEIAAETT RIS L

YRR 3 414247 CA. CDCA, GCDCA., GCA
I TCA H#, ZRAGITFEL (¥ P<0.05). M
FitbigE R, SIER 4, 5 1CP 41 GCDCA .
GCA F1 TCA %, /& ICP 41 GCDCA. GCA
Bm; SR ICP Ak, H/EEE ICP 4 GCA
(¥ P<0.05), W#ES5,

R 5 UEURMEIY 3 AIZPIRRTHIRIE LA (M (Qe), pmol/L]
Table 5 Comparison of bile acid profiles in late pregnancy

among three groups of pregnant women [M (Qx), pmol/L]

B BEICPH  F/EEICPH

sl HiHE PH
(n=20) (n=45) (n=16)

CA 0.04 (0.07) 0.15 (0.72) 0.19 (0.18) 10.925 0.012

CDCA  0.08 (0.04) 0.17 (0.45) 0.19 (0.27) 10.960 0.012

GCDCA 0.38 (0.51) 2.53 (2.17) © 4.28 (3.55) @ 41.005 <0.001
GCA  0.11 (0.16) 1.90 (1.00) @ 6.88 (1.94) T2 48.932 <0.001

LCA 0.01 (0.01) 0.01 (0.02)  0.01 (0.03) 0.249  0.969
TCA 0.06 (0.07) 1.09 (1.98) ¥ 4.64 (9.30) 37.752 <0.001
UDCA  0.05 (0.03) 0.08 (0.17)  0.25 (1.05) 4.098 0.251
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