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ABSTRACT 

Aim: To determine the relationship between increased serum bile acid concentrations and the first stage of labor in 
multiparous women induced by vaginal prostaglandin E2 (PGE2) with intrahepatic cholestasis of pregnancy (ICP).  

Material and Methods: In this retrospective case-control study 283 multiparous women with ICP and 283 healthy 
multiparous pregnant women were admitted for induction of delivery, were inserted PGE2 (10 mg dinoprostone) vaginally. 
The groups with mild, moderate and severe ICP were compared with control group in terms of the time from beginning of 
PGE2 vaginal insertion to active phase of labor, the time from beginning of PGE2 vaginal insertion to complete dilatation of 
cervix and fetal outcomes.  

Results: The time from beginning of PGE2 insertion to active phase in the mild, moderate and severe ICP groups were shorter 
than in the non-ICP group; 3.19±0.32, 7.26±0.34, 8.71±0.35 hours, respectively (p<0.01). The time from beginning of PGE2 
insertion to complete dilatation of cervix in the groups with mild, moderate and severe ICP were shorter than in non-ICP 
group; 3.03 ± 0.45; 10.33 ± 0.62; 14.44 ± 0.53, respectively (p<0.01). There was no difference between the groups in terms of 
fetal outcomes except fetal weight and the presence of meconium (p<0.01).  

Conclusion: Increased bile acid concentrations in multiparous pregnant women induced by vaginal PGE2 with mild, 
moderate and severe ICP are associated with shorter duration of cervical ripening and labor induction time to delivery. The 
study concluded that multiparous women with ICP can deliver faster as the severity of cholestasis increases. 
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ÖZ 

Amaç: Vajinal prostaglandin E2 (PGE2) ile indüklenen multipar kadınlarda gebeliğin intrahepatik kolestazına (ICP) bağlı artan 
serum safra asit konsantrasyonları ile doğumun ilk evresi arasındaki ilişkiyi belirlemek. 

Gereç ve Yöntemler: Bu retrospektif vaka-kontrol çalışmasında 283 ICP’li ve 283 sağlıklı multipar gebe doğum indüksiyonu 
için kabul edildi, vajinal olarak PGE2 (10 mg dinoproston) yerleştirildi. Hafif, orta ve şiddetli ICP’li gruplar, PGE2’nin vajinal 
yerleştirilmesinin başlangıcından doğumun aktif evresine kadar geçen süreler, PGE2’nin vajinal yerleştirilmesinin 
başlangıcından serviksin tamamen dilatasyonuna kadar geçen süreler ve fetal sonuçlar açısından kontrol grubu ile 
karşılaştırıldı. 

Bulgular: Hafif, orta ve şiddetli ICP gruplarında PGE2’nin yerleştirilmesinin başlangıcından aktif evreye kadar geçen süre ICP 
olmayan gruptakine göre daha kısaydı; sırasıyla, 3,19±0,32, 7,26±0,34, 8,71±0,35 saat (p <0,01). Hafif, orta ve şiddetli ICP 
gruplarında PGE2’nin yerleştirilmesinin başlangıcından serviksin tamamen dilatasyonuna kadar geçen süre ICP olmayan 
gruptakine göre daha kısaydı; sırasıyla, 3,03±0,45, 10,33±0,62, 14,44±0,53 saat (p <0,01). Gruplar arasında fetal ağırlık ve 
mekonyum varlığı dışında fetal sonuçlar açısından fark yoktu (p <0,01). 

Sonuç: Hafif, orta ve şiddetli ICP’de vajinal PGE2 ile indüklenen multipar gebe kadınlarda artan safra asidi konsantrasyonları, 
daha kısa servikal olgunlaşma süresi ve daha kısa doğum indüksiyon süresi ile ilişkilidir. Bu çalışma, ICP’li multipar gebelerin 
kolestazın şiddeti arttıkça daha hızlı doğum yapabilecekleri sonucuna vardı. 

Anahtar kelimeler: doğum süresi, gebeliğin intrahepatik kolestazı, kolestazın şiddeti, prostaglandin E2, safra asidi 
 

 

INTRODUCTION 

Intrahepatic cholestasis of pregnancy (ICP) is a liver disorder 
characterized by an increase in serum bile concentrations 
(≥10 mmol/L) in the third trimester with itching, and 
recovers rapidly during the postnatal period, but may recur 
in subsequent pregnancies [1]. It occurs with an incidence of 
0.3-5.6% of all pregnancies [2]. Although genetic, endocrine, 
and environmental factors have been implicated in the 
etiology, the underlying pathophysiology has not yet been 
elucidated [3]. 

ICP may result in maternal complications (preeclampsia, 
gestational diabetes mellitus, and postpartum hemorrhage) 
and fetal complications (prematurity, meconium staining, 
fetal distress, and sudden intrauterine death) [4]. In 1.2% of 
pregnancies, women who still have ICP after the 37th 
gestational week may experience sudden intrauterine fetal 
loss and the risk increases proportionally as the gestational 
week and bile acid concentrations increase [5]. Serum bile 
acid concentrations >40 µmol/L are associated with 
increased adverse pregnancy outcomes [6]. The bile acids 
are known to be cardio-myotoxic and may result in sudden 
intrauterine fetal loss due to either fetal cardiac arrhythmias 
or restriction of placental chorionic veins through a 
vasoconstrictive effect [7]. In addition, bile acids increase 
fetal bowel movements and may cause amniotic staining 
with meconium [8]. 

Vaginal delivery at 37 weeks gestation is recommended to 
prevent maternal and fetal morbidities and term stillbirth; 
however, there is still no consensus on the mode and timing 
of delivery [9]. According to a study, the most appropriate 
time for delivery to prevent fetal death without increasing 
the risk of fetal prematurity was the 36th gestational week 
[10]. Some pregnant women with ICP experience premature 
spontaneous delivery [11]. Increased bile acid levels induces 
myometrial contractility by increasing the susceptibility of 
endogenous oxytocin [12]. Preterm birth is more common in 
pregnant women with ICP, but increased serum bile acid 
concentrations does not change the duration of 
spontaneous deliveries [13]. We hypothesized that the 
severity of ICP might augment cervical ripening and shorten 
the first stage of labor via the vaginal route in multiparous 
women induced by vaginal prostaglandin E2 (PGE2) for 
starting labor. 

The aim of this study was to show how increased severity of 
ICP affected the time from beginning of PGE2 vaginal 
insertion to active phase of labor, the time from beginning 
of PGE2 vaginal insertion to complete dilatation of cervix, 
the need for oxytocin induction, and neonatal outcomes in 
multiparous women induced by vaginal PGE2 with ICP. 

MATERIALS AND METHODS 

A total of 780 multiparous women who had delivered 
vaginally were enrolled in this retrospective case control 
study conducted between 2010 and 2018 in Maternity 
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Hospital, Samsun, Turkey. Four hundred ninety-seven ICP 
files were pulled from the hospital archive and 122 files were 
excluded firstly, due to having cesarean delivery. As well as 
92 files were excluded due to spontaneous deliveries. The 
remaining 123 multiparous women with mild ICP, 101 
multiparous women with moderate ICP, 59 multiparous 
women with severe ICP who were hospitalized for delivery 
at 36-37 weeks’ gestation through the use of vaginal PGE2 
were included in the study. Two hundred and eighty-three 
healthy multiparous pregnant women with 
oligohydramnios in 36-37 weeks’ gestation who were 
admitted for induction of delivery by vaginal PGE2, were 
included in the control group for comparisons. Pregnant 
women with preeclampsia, gestational diabetes mellitus, 
chronic diseases such as hypothyroidism, multiple 
pregnancies, polyhydramnios, presentation anomalies, fetal 
anomalies, and previous cesarean section were excluded 
from both groups. Ethics committee approval was obtained 
(TUEK 191-2018 GOKAEK/13-100). 

ICP was defined as a clinical condition in pregnancy with 
serum bile acid concentrations 10 μmol/L and above, 
accompanied by pruritus. Serum bile acid concentrations in 
pregnant women with ICP were grouped as mild (10-19.9 
µmol/L), moderate (20-39.9 µmol/L), and severe ICP (40 
µmol/L and above) [14]. Each pregnant woman with ICP 
started oral administration of urso-deoxycholic acid (UDCA) 
(10-15 mg/kg/day), and their bile acid concentrations were 
measured weekly as well as undergoing Doppler 
ultrasonography and non-stress tests (NST) [15]. 

In Samsun Maternity hospital, all women with ICP were 
delivered by induction of labor at 36-37 weeks’ gestation 
according to the severity of the disease. Additionally, the 
decision for delivery was made immediately in patients with 
a serum bile acid concentration of ≥100 μmol/L, in utero 
fetal death due to ICP before the 37th gestational week in 
previous pregnancy, deteriorated clinical and laboratory 
findings despite drug treatment in the 36th-37th gestational 
weeks after fetal pulmonary maturation. 

Prostaglandin E2 (Propess®, Ferring, Italy) (10 mg 
dinoprostone) was placed in the posterior vaginal fornix to 
ensure cervical maturation, withdrawn when cervical 
dilatation reached 4 cm and the effacement reached 60%. 
Thus, uterine contractions reaching 200 Montevideo units 
per 20-minute period were achieved spontaneously. Twenty 
units oxytocin (Synpitan®, Deva, Turkey) was administered 
to the patients with reduced contraction frequency or 
potency during their follow-up. Continuous external fetal 
monitoring and hourly maternal blood pressure follow-up 

were performed. Cesarean section was performed for 
indications such as fetal distress or labor arrest.  

First stage of labor is the time from onset of labor to 
complete cervical dilation and it consists of a latent phase 
(gradual cervical change) and an active phase (rapid cervical 
change) [16]. The time to active phase which indicates 
successful labour induction, was calculated as the time from 
the beginning of PGE2 vaginal insertion to active phase of 
labor. The time to total cervical dilatation which was 
accepted as first stage of labor, was calculated as the time 
from the beginning of PGE2 vaginal insertion to total 
cervical dilatation. 

Demographic information including age, gravidity, parity, 
abortion, gestational week for delivery; laboratory values 
including bile acid, aspartate aminotransferase (AST), 
alanine aminotransferase (ALT), and total bilirubin 
concentrations; and data on the time from beginning of 
PGE2 vaginal insertion to active phase of labor, the time 
from beginning of PGE2 vaginal insertion to complete 
dilatation of cervix, need for induction were collected from 
the hospital’s archive records for both groups. We also 
collected data on fetal weight, 5th Apgar score, umbilical 
cord arterial pH values, need for intubation, and the 
presence of meconium in amnion fluid. 

Pregnancy weeks were calculated according to the last 
menstrual period. First trimester ultrasound recordings used 
for those who did not know their last menstrual period. 
According to the data we inspected retrospectively, fasting 
serum bile acid concentrations had been evaluated using, a 
Cobas 6000-C501 analyzer (Roche, Indianapolis, IN, USA), 
and AST, ALT, and total bilirubin levels had been evaluated 
using an AU5800 clinical chemistry analyzer (Beckman 
Coulter, Brea, CA, USA). 

Statistical analysis: The study data were statistically analyzed 
using IBM SPSS Statistics 21.0 (IBM Corp. Armonk, NY). 
Descriptive data were expressed in means ± standard 
deviations and median (minimum-maximum). Oneway 
ANOVA Test and Kruskal Wallis Test were used to compare 
three or more groups. Bonferroni Test was used as a 
subgroup analysis to find out which group caused the 
significant difference. Chi-square test was used for the 
analysis of categorical variables. P value < 0.05 was 
considered statistically significant. For subgroup analysis P 
value < 0.008 was considered statistically significant. 

RESULTS 

A total of 566 women met criteria for inclusion in this study, 
283 in the control group and 283 in the ICP case group. The 
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Bile acid concentrations of the patients with ICP ranged from 
10.3 µmol/L to 281 µmol/L. In the ICP case group, 123 met 
criteria for mild ICP (43%), 101 moderate (36%), and 59 
severe (21%). The evaluation of demographic characteristics 
and laboratory results of pregnant women with and without 

ICP is presented in Table 1.  

The evaluation of labor and neonatal characteristics of 
pregnant women with and without ICP is presented in 
Table 2.  

The time from beginning of PGE2 vaginal insertion to active 
phase in the mild, moderate and severe ICP groups were 
shorter than in the non-ICP group, respectively 3.19±0.32, 
7.26±0.34, 8.71±0.35 hours (p<0.001) (Figure 1). The time 
from beginning of PGE2 vaginal insertion to complete 
dilatation of cervix in the groups with mild, moderate and 
severe ICP were shorter than in non-ICP group, respectively 
3,03 ± 0,45; 10,33 ± 0,62; 14,44 ± 0,53 (p<0.001) (Figure 2). 
The need for induction in the groups was decreased with 
increased levels of ICP (p<0.001). There was no difference 
between the groups in terms of fetal outcomes except fetal 
weight and the presence of meconium (p<0.001). The 
presence of meconium in amnion in the groups was 
correlated with increased levels of ICP (p<0.001). 

Table 1. Evaluation of demographic characteristics, pregnancy induction characteristics and laboratory results of pregnant women 
according to severity of ICP 

 Control (n=283) Mild (n=123) Moderate (n=101) Severe (n=59) P value 
Age (year) 26.40±4.59 27.67±5.15 26.90±4.90 26.02±3.54 0.051 
Gravidity 3 (2-6) 3 (1-5) 3 (2-5) 3 (2-6) 0.052 

Parity 1 (1-3) 1 (1-3) 1 (1-4) 1 (1-4) 0.467 
Abortion 0 (0-4) 1 (0-2) 1 (0-2) 0 (0-2) 0.071 
Gestational week 36.90±0.29 36.90±0.29 36.84±0.36 36.81±0.39 0.186 

Bile acid (µmol/L) 0a 16.29±2.72b 31.17±6.33c 73.82±39.47d <0.001* 
AST (IU/L) 22.57±8.99a 42.95±19.57b 66.51±48.29c 107.03±65.82d <0.001* 
ALT (IU/L) 21.92±9.00a 41.83±19.86b 70.20±59.70c 106.42±69.99d <0.001* 

Total bilurubin (mg/dL) 1.08±0.32a 1.10±0.15b 1.08±0.22ac 1.19±0.22bd 0.034* 
ICP=intrahepatic cholestasis of pregnancy, AST=aspartate aminotransferase, ALT=alanine aminotransferase. a-d: There is no difference 
between groups labeled under the same letter. Data presented as mean±standard deviation and median (minimum-maximum). 

Table 2. Evaluation of labor and neonatal characteristics of pregnant women according to severity of ICP 

 Control (n=283) Mild (n=123) Moderate (n=101) Severe (n=59) P value 
Time to active phase (h) 17.12±3.81a 13.93±2.50b 9.86±2.54c 8.41±2.05cd <0.001* 

Time to complete dilatation 
of cervix (h) 

28.33±5.42a 25.29±3.51b 17.99±5.43c 13.88±3.24d <0.001* 

Induction 216 (76.3%)a 72 (58.5%)b 43 (42.6%)c 16 (27.1%)d <0.001* 
Fetal weight (gr) 3019.28±135.68a 2793.01±174.53b 2728.71±166.90bc 2623.73±176.90d <0.001* 

Fetal pH 7.32±0.09 7.34±0.09 7.33±0.12 7.31±0.12 0.200 
Intubation 26 (9.2%) 10 (8.1%) 14 (13.9%) 11 (18.6%) 0.092 
Meconium 21 (7.4%)a 10 (8.1%)ab 22 (21.8%)c 15(25.4%)cd <0.001* 

ICP=intrahepatic cholestasis of pregnancy. One-Way ANOVA and Chi-square were used for comparisons of parameters. a-d: There is no 
difference between groups labeled under the same letter. Data presented as mean±standard deviation and n (%) 

 
Figure 1. The time from beginning of PGE2 vaginal insertion to 
active phase of labor according to severity of ICP groups 

 

 
Figure 2. The time from beginning of PGE2 vaginal insertion to 
complete dilatation of cervix according to severity of ICP groups 
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DISCUSSION 

This is the first evaluation to compare the first stage of labor 
in multiparous women induced by vaginal PGE2 with mild, 
moderate, severe ICP, and no ICP. It was observed that as the 
bile acid concentration increased, the effect of vaginal PGE2 
was augmented and the need for induction was reduced. 
Thus, the time from beginning of vaginal PGE2 insertion to 
active phase of labor and the time from beginning of vaginal 
PGE2 insertion to complete dilatation of cervix were 
reduced.  

In clinical practice, spontaneous and iatrogenic preterm 
deliveries occur as the bile acid concentration increases in 
pregnant women with ICP, and negative fetal consequences 
may be experienced [17]. There is still no consensus on the 
gestational week for delivery of pregnancy with ICP due to 
the need for NICU, which may be associated with premature 
birth, and the risk of stillbirth because of late birth decision. 
Even though women with ICP use UDCA regularly to 
decrease bile acid concentrations, albeit rare, they may still 
experience stillbirths, when birth decision is taken after the 
37th gestational week [18]. In particular, if the serum bile 
acid concentration exceeds 100 µmol/L, the birth decision 
may be taken as early as the 34th gestational week [15]. In 
our ICP groups the mean gestational week for induction by 
vaginal PGE2 were 36th.  

Increased serum bile acid concentrations in women with ICP 
is known to cause spontaneous preterm birth by increasing 
myometrial activity and oxytocin sensitivity [19]. In this 
study, based on the hypothesis that pregnant women with 
ICP delivered faster than those without ICP, it was predicted 
that bile acids would accelerate cervical maturation, and this 
would naturally accelerate the stages of labor. The PGE2, 
which was placed in the posterior fornix of vagina for 
inducing labor in pregnant women with ICP, provided faster 
cervical augmentation and regular uterine contractions. In 
patients with ICP, cervical ripening was more than seven 
hours faster than in those without ICP. It was observed that 
the cervical maturation of patients with a serum bile acid 
concentration >20 µmol/L was completed in 10 hours. In the 
literature, there are no studies that examined the effects of 
bile acids on cervical maturation. This is the first study on 
increased serum bile acids augmenting cervical maturation. 

Bile acids increases the sensitivity of oxytocin in myometrial 
cells, and even colic acid produced myometrial contractions 
by increasing mRNA and protein levels at oxytocin receptor 
in vitro [12]. The mean time from beginning of vaginal PGE2 
insertion to complete dilatation of cervix in women with ICP 
was ten hours shorter than in women without ICP. In the ICP 

group, as the serum bile acid concentration increased, the 
mean time from beginning of vaginal PGE2 insertion to total 
cervical dilatation decreased dramatically. In fact, those with 
a serum bile acid concentration ≥40 µmol/L had active birth 
pain after as little as five hours on average. When the time 
from beginning of vaginal PGE2 insertion to active phase of 
labor was shortened, the time from beginning of vaginal 
PGE2 insertion to complete dilatation of cervix was also 
shortened. Therefore, as the serum bile acid concentrations 
increased, the time from beginning of vaginal PGE2 
insertion to complete dilatation of cervix was shortened. The 
mean time from beginning of vaginal PGE2 insertion to 
complete dilatation of cervix fell below 18 hours in women 
with a serum bile acid concentration ≥20 µmol/L.  

Serum bile acid concentrations over 40 µmol/L as high-risk 
pregnancy with ICP; no difference is observed in modes of 
delivery of pregnancies that are terminated at the 37th 
gestational week [20]. In a retrospective study, there was no 
increase in intervention delivery or cesarean delivery rates in 
women with ICP [21]. Also, no difference was observed in 
terms of the first and second stage of the delivery periods of 
pregnant women with ICP compared with the control 
group. It was found that the rate of emergency cesarean 
sections in women with and without ICP whose deliveries 
began spontaneously were similar [22]. However, pregnant 
women with ICP whose labor was induced by oxytocin, 
required emergency cesarean sections less frequently. It was 
reported that bile acids, which increase uterine contractility, 
reduce the delivery duration and the need for emergency 
cesarean section by removing the possible fetal distress [22]. 
The need for urgent cesarean section was detected as 24.5% 
in multiparous pregnant women with ICP who had vaginal 
delivery previously, in our study. A serum bile acid 
concentration of ≥10 µmol/L accelerates the delivery period 
and reduces the risk of fetal distress and the need for 
emergency cesarean section.  

Meconium staining is more frequent in infants with a 
maternal bile acid concentration ≥40 µmol/L [23]. Although 
severe ICP allows delivery without creating fetal distress by 
shortening the delivery duration, high concentrations of bile 
acids affect fetal colonic activity directly in the early weeks 
of pregnancy, resulting in the presence of meconium in 
amnion fluid [24]. A possible correlation of amnion staining 
with meconium was detected for a bile acid concentration 
≥20 µmol/L in the present study. 

Retrospective nature and comparing ICP patients with 
oligohydroamnios pregnancy patients are major flaws in 
this study. Failure to prevent fetal deaths despite close fetal 
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examination using ultrasound and cardiotactography 
prevents obstetricians from performing prospective studies 
in ICP. Currently, there is no guideline describing the optimal 
time to initiate delivery in ICP. It is generally emphasized in 
these guidelines that the decision to give birth can be made 
according to the clinical presentation of pregnant women 
and fetal well-being [25]. 

In conclusion, pregnant women with ICP and serum bile acid 
concentrations of 10 µmol/L and above did not generally 
have negative maternal and fetal outcomes in delivery at the 
36th gestational week. PGE2 affected cervical ripening faster 
as serum bile acid concentrations increased. Thus, deliveries 
started faster and the first stage of labor were shortened in 
women with ICP, induced by vaginal PGE2. 
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