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Abstract

Purpose To evaluate maternal and neonatal outcomes in patients with intrahepatic cholestasis of pregnancy (ICP).
Methods Patients who gave birth in our hospital between January 2018 and March 2022 were retrospectively reviewed from
the hospital database and patient file records. The study comprised 1686 patients, 54 in the ICP group and 1632 controls.
Patients who had ICP after 20 weeks of gestation and were monitored and delivered at our facility were enrolled. Maternal
demographic and obstetric characteristics data were examined. Perinatal outcomes were also assessed. Logistic regression
analysis was used to determine adverse maternal outcomes.

Results The mean age was 29 years. ART, GDM, and preeclampsia were significantly higher in the ICP group. The mean
serum bile acid level was 19.3 +3 pmol/L in the ICP group. There was a higher risk of GDM and pre-eclampsia in women
with ICP compared with those without and a significant association between ICP and adverse perinatal outcomes. There
was a statistically significant relation between the presence of ICP and spontaneous preterm delivery, iatrogenic preterm
delivery, Sth-minute Apgar scores <7, and NICU requirement. No significant relationship was found between the presence of
ICP and SGA and meconium. There was a significant relationship between the presence of ICP, mode of delivery, and PPH
(p<0.05). Those with ICP had a lower gestational week and birth weight, and higher rates of cesarean delivery and PPH.
Conclusion ICP should prompt close monitoring and management to mitigate the potential exacerbation of adverse outcomes,
including preeclampsia, GDM, and preterm birth.
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What does this study add to the clinical work Introduction

Our study suggested that patients with ICP had
increased risk of development of GDM and preec-
lampsia. Accordingly, we showed that it was asso-
ciated with preterm birth and adverse perinatal out-
comes.

Intrahepatic cholestasis of pregnancy (ICP) is the most
common pregnancy-specific liver disease. It is observed in
an average of 1/1000 to 1/10,000 of pregnancies and has
a benign character that usually resolves in the postpartum
period without causing any hepatic sequelae or mortality
in the mother [1]. ICP is a pregnancy-specific condition
that frequently occurs in the third trimester or late second
trimester. It is a condition complicated by pruritus in the
body, increased liver enzymes, and fasting bile acid levels
(=10 umol/L) [2, 3]. In contrast to the maternal condi-
tion, fetal morbidity and mortality are increased in cases
of intrahepatic cholestasis in which severe maternal mor-
< Can Ata bidity and mortality are not usually observed. Intrahepatic
drcanata@yahoo.com cholestasis may cause preterm labor, abnormal intrapartum
) ) ) fetal heart tracing and sudden intrapartum fetal death [4, 5].
Department of Obstetrics and Gynecology, Lzmir Demokrasi The most common reason for admission to the hospital in
University, Buca Seyfi Demirsoy Training and Research
Hospital, Izmir, Turkey these patients is widespread itching in the extremities and
skin lesions as a result of itching [6]. Although clearly not
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identified some of the following factors including genetic
predisposition, environmental and hormonal factors also
play arole [7, 8]. Ursodeoxycholic acid is the first choice in
reducing maternal symptoms [9].

Along with gestational cholestasis, both preeclampsia
and gestational diabetes mellitus (GDM) affect the mother
and fetus. The first study to systematically describe highly
significant associations between ICP and GDM and preec-
lampsia was conducted in 2013 [10]. Although the rela-
tionship of ICP with GDM and preeclampsia has been
evaluated in studies, there are few studies examining the
relationship of ICP with GDM and preeclampsia [10-16]. A
meta-analysis found that the risk of GDM and preeclampsia
increased approximately twofold in women with cholestasis
[10]. Another study revealed an increased risk of GDM in
pregnant women with cholestasis [11]. Another two stud-
ies revealed an increased risk of preeclampsia in pregnant
women with cholestasis, and especially in twin pregnant
women [12, 13]. In a retrospective cohort study, compared
with the general population, a greater proportion of preg-
nant women with cholestasis were also affected by GDM,
preeclampsia and/or spontaneous preterm birth [14]. In a
prospective study, ICP was associated with impaired glu-
cose tolerance, dyslipidemia, and increased fetal growth.
These findings may have implications for the future health
of affected offspring [15]. A significant difference was found
in patients with ICP compared with controls terms of the
incidence of hypothyroidism, thrombophilia, gestational dia-
betes, gestational hypertension, postpartum hemorrhage, and
preterm birth in patients with ICP [16]. In addition, there is
a high degree of heterogeneity and relative lack of reliable
data in studies of ICP and GDM. In this study, we aimed
to review the adverse maternal and perinatal outcomes of
intrahepatic cholestasis in our hospital and to investigate the
relationship between intrahepatic cholestasis, and the risk of
GDM and preeclampsia.

Materials and methods

Patients who delivered in our hospital between January 2018
and March 2022 were retrospectively reviewed from the hos-
pital database and patient file records. In our study, 1686
patients were evaluated, 54 patients in the ICP group, and
1632 patients in the control group. Patients who had ICP
after 20 weeks of gestation and were followed and deliv-
ered at our institution were included in the study group. The
diagnosis of ICP was based on elevated liver enzymes and
elevated maternal serum total bile acid levels (> 10 pmol/L).
Women who delivered at our institution during the study
period were included to the control group. Ultrasonographic
evaluations of all patients were performed by an obstetrician
and gynecologist. All pregnancies complicated with severe
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congenital malformations such as chromosomal abnor-
malities and/or multiple congenital anomalies, all twin and
higher multiple pregnancies, and patients with missing data
were excluded. Data including maternal demographic and
obstetrics characteristics, maternal age, gravida, parity, pre-
pregnancy body mass index (BMI), assisted reproductive
technique (ART), and presence of GDM and preeclampsia
were analyzed. Perinatal outcomes, gestational age at birth,
birth weight, induction of labor, delivery method, postpar-
tum hemorrhage, preterm delivery (iatrogenic and spontane-
ous), small for gestational age (SGA), Apgar score, stillbirth,
and neonatal death data were evaluated. Preeclampsia was
defined according to the American College of Obstetricians
and Gynecologist guidelines [17]. GDM was defined accord-
ing to World Health Organization criteria [18]. Preterm
labor was defined as delivery after 24 weeks and before 37
completed gestational weeks. SGA was defined as a birth
weight < 10th percentile and low Apgar score was defined as
a score <7 at 5 min after birth. Stillbirth was used to define
fetal death at or above 20 weeks of gestation, and neonatal
death was defined as the death of an infant between 0 and
28 days after birth. The grading criteria for BMI were based
on the recommendations of the Obesity Working Groups.
Postpartum hemorrhage (PPH) was defined as blood loss
of >500 mL within 24 h after vaginal delivery or> 1000 mL
after cesarean delivery. Severe PPH was defined as blood
loss of > 1000 mL within 24 h after delivery [19]. The pri-
mary outcome of this study was to determine the incidence
of GDM and preeclampsia among women with ICP. Second-
ary outcomes were to determine the relationship among ICP,
stillbirth, gestational age at delivery, birth weight, induc-
tion of labor, mode of delivery, presence of PPH, preterm
delivery (iatrogenic and spontaneous), SGA, 5 min Apgar
score, neonatal intensive care unit (NICU) hospitalization,
and neonatal death.

The study was approved by the Buca Seyfi Demirsoy
Training and Research Hospital on August 23, 2023, with
the protocol number 2023/8—156. The study was written in
accordance with the principles of the Declaration of Hel-
sinki. In our study, an informed consent form was obtained
from the patients. First, the data obtained from the partici-
pants were summarized using descriptive statistics. Then,
the independent samples t-test was used for the difference
of means between binary categories and the Chi-square
test was used to analyze the relationships between categor-
ical data. Statistical significance was accepted as p < 0.05.
Binary logistic regression analysis was performed to ana-
lyze risk factors for preeclampsia and GDM. The research
data were statistically analyzed using the SPSS version 20
software package (IBM SPSS Statistics, IBM Corporation,
Armonk, NY, USA).
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Results

The mean age of the participants was 29.71 +5.13 years.
ICP was present in 3.2% of the participants. Preeclamp-
sia and GDM was encountered at rates of 1.7% and 7.2%,
respectively. Cesarean section was performed in 49.3%
of the participants. The mean serum bile acid level was
19.3 +3 pmol/L in the ICP group. Table 1 shows the dis-
tribution of demographic and pregnancy characteristics
between the groups.

There was a statistically significant difference between
the mean gestational week (36.2 vs. 37.6, Cohen’s d: 1, r:
—0.4; p<0.001) and birth weight (2847 vs. 3127 g, Cohen’s
d: —0.7, r: —0.35; p<0.001) according to the presence or
absence of ICP (p <0.001). The rate of cesarean delivery and
PPH were higher in those with ICP (p <0.001 and p=0.044,
respectively). There was no significant relationship between
the presence of ICP and SGA and meconium (p=0.055 and
p=0.151, respectively). Spontaneous preterm delivery, iat-
rogenic preterm delivery, Sth minute Apgar score <7, and
NICU need were found to be proportionally higher in those
with ICP (Table 2).

Table 3 shows the comparison of the patients with
ICP and controls. ICP increased the risk of preeclampsia.
Furthermore, ICP increased the risk of GDM. Age, BMI,
gravida, parity, and ART were not associated with a risk
of preeclampsia and GDM. Table 3 shows risk factors for
development of preeclampsia and GDM (Table 3).

Table 1 Demographic and pregnancy characteristics

ICP (n=54) Control (n=1632) p
Age 30.98+3.72 29.67+5.16 0.015
Pre-pregnancy BMI ~ 23.32+2.94 22.61+1.79 0.005
Gravida 1.81+0.77 1.98+0.79 0.126
Parity 0.77+0.74  0.95+0.78 0.099
ART 4(74) 40 (2.5) 0.025
Yes 50 (92.6) 1592 (97.5)
No
GDM 8 (14.8) 114 (7) 0.029
Yes 46 (85.2) 1518 (93)
No
Preeclampsia 8 (14.8) 20 (1.2) <0.001
Yes 46 (85.2 1612 (98.8)
No
Chronic hypertension 0 (0) 6 (0.4) 0.655
Yes 54 (100) 1626 (99.6)
No

ICP Intrahepatic Cholestasis of Pregnancy, BMI Body Mass Index,
ART Assisted Reproductive Techniques, GDM Gestational Diabetes
Mellitus

Discussion

This retrospective study had two main findings. ICP
showed a strong relationship with GDM and pre-eclamp-
sia. Women with ICP had a significantly increased risk for
adverse perinatal outcomes. In our study, consistent with
previous studies, we demonstrated a higher risk of GDM
and preeclampsia in women with ICP compared with those
without ICP [10, 14].

ICP was reported to be a rare condition that occurs
with a prevalence of 1/1000 to 1/10,000 [1]. Although the
literature reports the incidence of ICP as 1 in 1000, the
higher rate observed in our study may be attributed to its
cross-sectional design and the referral of some patients
to our clinic due to ICP. Although rarely observed, ICP
was reported to be associated with unfovarable maternal
outcomes. Martineau et al. reported that ICP was charac-
terized by glucose intolerance and dyslipidemia, consistent
with the metabolic syndrome [15]. The mechanisms under-
lying the direct association of ICP with GDM and preec-
lampsia remain unclear. Women with ICP exhibited higher
triglyceride, total cholesterol, low-density lipoprotein and
very-low-density lipoprotein levels and these indices were
also related with an increased risk of preeclampsia and
GDM [16, 17]. In our study, cholesterol levels were not
evaluated. It has been shown that women with higher BMI
and impaired metabolic pathways may also be at increased
risk for adverse outcomes of pregnancy [18, 19]. We found
no significant relationship between GDM and preeclamp-
sia and obesity.

In a meta-analysis conducted by Qin et al., which
included a large population, a positive correlation was
found between ART and pregnancy-related complications
such as preeclampsia and GDM [20]. In current the study,
there were only 50 ART pregnancies, and we showed that
they were not a risk factor for either GDM or preeclamp-
sia. We think that this contrast can only be explained by
the low number of ART pregnancies included in the study.
On the other hand, our study revealed that there was a cor-
relation between ART and the presence of ICP. In parallel,
in the study conducted by Jie et al., it was shown that the
incidence of ICP was higher in ART pregnancies [21].

We observed a significant relationship between ICP and
adverse perinatal outcomes. The relationship between the
presence of ICP and spontaneous preterm delivery, iatro-
genic preterm delivery, 5th minute Apgar scores <7, and
NICU need showed adverse effects of ICP on perinatal
outcomes. On the other hand, there was no significant
relationship between the presence of ICP and SGA and
meconium. In the study published by Geenes et al., which
included a very large population, it was found that the risk
of meconium-stained amniotic fluid was higher in severe

@ Springer



224

Archives of Gynecology and Obstetrics (2024) 310:221-227

Table 2 Relationship between

. . . ICP Control P
intrahepatic cholestasis and
neonatal outcomes Gestational week at birth 36.62+1.56 37.69+1.45 <0.001
Birth weight 2847.59 +296.08 3127.60+428.50 <0.001
Mode of delivery <0.001
CS 39 (72.2%) 792 (48.5%)
NSVD 15 (27.8%) 840 (51.5%)
PPH 0.044
Yes 2 (3.7%) 15 (0.9%)
No 52 (96.3%) 1617 (99.1%)
Spontaneous preterm labor 0.012
Yes 2 (3.7%) 11 (0.7%)
No 52 (96.3%) 1621 (99.3%)
Iatrogenic preterm labor <0.001
Yes 10 (18.5%) 16 (1%)
No 44 (81.5%) 1616 (99%)
SGA 0.055
Yes 2(3.7%) 16 (1%)
No 52 (96.3%) 1616 (99%)
Meconium 0.151
Yes 2(3.7%) 22 (1.3%)
No 52 (96.3%) 1610 (98.7%)
5th minute Apgar <7 0.034
Yes 2(3.7%) 14 (0.9%)
No 52 (96.3%) 1618 (99.1%)
NICU <0.001
Yes 13 (24.1%) 114 (7%)
No 41 (75%) 1518 (93%)
Stillbirth 0.943
Yes 0 (0%) 0 (0%)
No 54 (100%) 1632 (100%)

ICP Intrahepatic Cholestasis of Pregnancy, PPH Postpartum Hemorrhage, NICU Neonatal Intensive Care

Unit

ICP. However, no neonatal meconium aspiration syndrome
was shown in the study, and it was claimed that the NICU
need was generally associated with preterm birth and the
negative consequences it caused. In addition, in the same
study, fewer babies with SGA were found in the choles-
tasis group than in the control group [22], similar to our
study. Another recent study by Obiegbusi et al. showed
that SGA rates were not different between patients and
controls [23]. As a result, it is not possible to talk about
a clear relationship between SGA and ICP. Williamson
et al. previously reported that ICP was associated with
an increased risk of stillbirth [24]. ICP is characterized
by fetal death without any clear cause, accordingly, it is
advised to consider making delivery decisions based on
bile acid levels to reduce the risks of ICP on stillbirth [24].
With effective management during pregnancy, there was
no increased incidence of stillbirth in our study, in agree-
ment with previously published studies. In patients with
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ICP, the mean gestational age and birth weight were found
to be low. The Royal College of Obstetrics and Gynecol-
ogy does not recommend active management, although
optimal timing of delivery in ICP is difficult given the
paucity of high-quality studies [25].

A recent meta-analysis showed an increased risk of still-
birth in women with ICP when serum bile acid concentra-
tions were 100 umol/L or more [26], but bile acid is not
always a reliable monitoring index [5]. Relatedly, stillbirth
may not have been detected because the highest serum acid
level in our study group was 29.9 umol/L. We encourage
physicians to monitor bile acid levels and recommend that
they make an individualized decision about whether the
risks of preterm birth outweigh the risks of disease.

In our study, both spontaneous and iatrogenic preterm
birth were found higher in the ICP group. The high rate
of iatrogenic preterm labor may reflect concerns regarding
the risk of fetal death or adverse outcomes in pregnancies
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Table 3 Analysis of risk factors for preeclampsia and GDM

Preeclampsia GDM

HR (95% CI)  p HR (95% C)  p

ICP

No

Yes 16.4 (6-44) 0.005 2.42(1.07-5.46) 0.033
Age 0.96 (0.88-1.0) 0.405 1.01(0.97-1.04) 0.536
BMI 1.1 (0.98-1.30) 0.076 0.90 (0.80-1.01) 0.081
Gravida 3.0(0.70-13.3)  0.133 1.22(0.48-3.44) 0.614
Parity 0.64 (0.14-2.81) 0.560 0.75(0.27-2.02) 0.572
ART

No

Yes 0.12 (0-1.01) 0.998 1.14 (0.38-3.39) 0.813
GDM

No

Yes 0.80 (0.17-3.66) 0.781 - -
Gestational age 1.01 (0.77-1.31) 0.940

Preeclampsia

No

Yes - - 0.78 (0.17-3.57) 0.758

ICP Intrahepatic Cholestasis of Pregnancy, BMI Body Mass Index,
ART Assisted Reproductive Techniques, GDM Gestational Diabetes
Mellitus

complicated by high maternal serum bile acids. Physicians
managing these pregnancies may prefer a management strat-
egy of induction of labor prior to 37 weeks despite emerg-
ing concerns about special education needs [27] and poorer
school performance [28] in babies born late preterm. Spon-
taneous preterm labor may be explained by a dose-depend-
ent bile acid effect on myometrial contractility, as has been
demonstrated in rodents [29]. Furthermore, myometrial cells
from women with ICP are more responsive to oxytocin, and
cells from normal women demonstrate an increased response
to oxytocin in the presence of bile acids [30, 31].

PPH is defined as blood loss of more than 500 mL within
24 h after delivery. In our study, PPH was more frequent
in patients with ICP. The increased incidence of PPH in
patients with ICP may be attributed to a possible association
between ICP and PPH. In the ICP group, the mean gesta-
tional week and birth weight were found to be lower, and the
rate of cesarean delivery was found to be higher. However, in
these patients, PPH was treated using conservative methods
without the need for any surgical or additional procedures
such as postpartum hysterectomy, uterine artery ligation,
hypogastric artery ligation, balloon tamponade, and b-lynch
suturing. Additionally, no patients required massive blood
product transfusion and no exitus occurred due to PPH. This
study was conducted as a single-center, retrospective cohort
study with large samples of patients with ICP demonstrating
the prevalence and characteristics of ICP in our hospital.

In the present study, cesarean section rates were found
to be higher in pregnancies in the ICP group. This rate
was determined as 72.2% in the ICP group. The rate of
birth by cesarean section is increasing worldwide [32].
According to the 2022 data of the Ministry of Health in
Turkey, the cesarean section birth rate among live births
was determined as 60.1% [33]. We think that this differ-
ence is related to the perinatal risks brought by ICP. In a
recent study, Kong et al. demonstrated that women with
severe ICP also had a significantly higher incidence of
planned and unplanned CS compared those with mild ICP
because the indications for CS showed that fetal intoler-
ance was higher in severe ICP compared with mild ICP
[34]. Shemer et al. reported that the risk of emergency
cesarean section in ICP with spontaneous onset of labor
did not differ from that in women without ICP with sponta-
neous onset of labor [35]. Based on the studies of Brouw-
ers et al. and Stenhiles et al., it is known that ICP increases
the risk of preterm labor, abnormal intrapartum fetal heart
tracing, and sudden intrapartum fetal death [4, 5]. These
known risks are the most likely reasons why the patients
with ICP have a higher frequency of cesarean section com-
pared with spontaneous delivery.

There are some limitations of our study. This study can be
considered as a retrospective study, which may raise some
concerns about data quality. These risks are thought to be
related to patient selection risks and information bias. Fur-
thermore, we did not evaluate the relationship between ICP
and GDM or ICP and pre-eclampsia for time of onset. The
relationship between bile acid concentrations and the risk of
GDM or pre-eclampsia was not evaluated. Therefore, it is
necessary to further analyze the time frame for any relation-
ship between ICP and GDM or pre-eclampsia and to better
understand the potential mechanisms of any correlation.

In conclusion, the presence of ICP should prompt close
monitoring and management to mitigate the potential exac-
erbation of adverse outcomes, including preeclampsia,
GDM, and preterm birth.
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