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Abstract

Aim of the study: The optimum management method and the best time of delivery still remain unclear for intrahe-
patic cholestasis of pregnancy (ICP). We aimed to ascertain whether there is a benefit of close monitoring at hospital.

Material and methods: We evaluated the maternal and neonatal records of ICPs over a recent five-year period.
A total of 35 women and their 38 newboms were analyzed. The impact of hospitalization was evaluated in terms
of delivery type, labor induction, preterm delivery, Apgar scores, and neonatal intensive care unit admission.

Results: The median maternal age was 30.7 years, and median gestation at diagnosis was 34 weeks. Alanine
aminotransferase (ALT) and aspartate aminotransferase (AST) levels were normal in three patients; 32 (91.4%)
women had at least one increased hepatic enzyme level. The median AST level was elevated to 66 U/l (almost
two-fold), and the median ALT level was 91 U/I (about three-fold). The median gestation time at delivery was
37 weeks. The preterm delivery rate was 45.7%. The median birth weight was 3020 g, and median Apgar
scores were 9 and 10 at the 1% and 5™ minutes, respectively. Neonatal intensive care unit admission occurred in
21 neonates (55.3%). During pregnancy follow-up, 22 women (62.8%) were hospitalized during their pregnan-
cies. There was no statistically significant difference between groups in terms of obstetric and perinatal outcomes
(p > 0.05). However, the hospitalized pregnant women were found to have higher levels of serum transaminases
(p=0.15and p = 0.01 for ALT and AST, respectively).

Conclusions: Hospitalization may be helpful in some ICP cases, especially when enzyme levels are elevated.
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Introduction logical, metabolic, and hormonal factors prompting

inflammatory processes are thought to be the main eti-

Intrahepatic cholestasis of pregnancy (ICP) is an
important liver disorder in pregnancy, and usually
occurs during the second or third trimester [1, 2]. El-
evated serum total bile acid levels (= 10 umol/l) and
increased serum transaminases with pruritus are the
typical characteristic findings of this pregnancy-spe-
cific disease [1, 2]. The general incidence of ICP has
been reported to be 0.1% to 2%, and it is more frequent
(up to 15%) in some ethnic regions [3].

The underlying reasons for ICP have not been
determined yet. However, environmental, immuno-

ological reasons behind the condition [4, 5]. The rela-
tionship between adverse fetal outcome and serum bile
acid levels has been investigated in previous studies
[1, 6]. Increased perinatal morbidity and mortality
have been reported in pregnancies with gestational in-
trahepatic cholestasis [1, 7].

A multilevel classification system for ICP has been
described in terms of serum bile acid levels, as fol-
lows: mild (10-40 pumol/l), moderate (40-100 pmol/l)
or severe (> 100 umol/l) [1, 8]. Treatment is critical to
reduce maternal symptoms, and ursodeoxycholic acid
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(UDCA) is the treatment of choice in routine clini-
cal practice [4, 5, 9]. Obstetric complications such as
preterm labor, meconium stained amniotic fluid, acute
fetal distress, and/or stillbirth are all potential compli-
cations that are correlated with ICP [8, 10]. The opti-
mum time to deliver the baby is also not clear, even
though the majority of relevant study authors suggest
inducing labor between the 36" and 37" gestational
week [1, 10, 11].

This topic remains one of the most important di-
lemmas in perinatal medicine, and still needs to be
verified objectively. In the present study, we discuss
our management strategies for pregnancies seen to-
gether with ICP.

Material and methods

In this retrospective study, we evaluated the records
of women diagnosed with ICP from January 2010 to
December 2015. All data, including maternal and fetal
variables, were obtained from the medical files of the
patients and the computerized hospital system of Hac-
ettepe University Hospitals. ICP diagnosis was carried
out based on new onset pruritus with a total bile acid
level > 10 umol/l without any additional liver diseas-
es. ICP patients with a serum bile acid level between
10 and 100 pmol/l were defined as the study group. We
excluded patients who had an extremely high level of
bile acid (> 100 pmol/l), which was defined as severe
ICP in previous studies [1, 8], because the gestational
time for labor induction of these women is compli-
cated, and there is no consensus about the optimum
management.

Maternal follow-up was performed at our perina-
tology department after definitive diagnosis of ICP.
UDCA was prescribed to all patients immediately un-
til delivery. Patients were monitored by serial laborato-
ry tests, especially alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) assessment, once
a week. However, the screenings were more frequent,
even daily or every second day, in cases of a worsen-
ing clinical condition or elevated ALT/AST levels. The
highest liver function test results (= 35 U/I) were not-
ed for each patient separately. Additionally, the mea-
surements of serum hematocrit and hemoglobin levels
(before and after birth), which is a standard procedure
completed for every delivery in our hospital, were ana-
lyzed to understand the blood loss at birth.

Information about maternal age, obstetric history,
previous ICP history, and comorbid diseases (if any)
was retrieved from the maternal medical files. Pa-
tients were hospitalized for only a better and closer
follow-up. Indications for the maternal hospitalization

were extremely high ALT/AST levels, maternal anxi-
ety, socioeconomic reasons and clinician awareness.
We evaluated the maternal length of hospital stay
during pregnancy and after delivery.

Fetal movement counting, ultrasonographic exam-
ination with Doppler, and a non-stress test were used
for perinatal surveillance in ICP cases. The necessary
data about delivery type (vaginal or cesarean section
[CS]) and timing of delivery were retrieved. The med-
ical records were also retrieved to evaluate CS indica-
tions, and only one reason was accepted for each indi-
vidual. The gestational week at delivery was analyzed
to understand the relation between preterm labor and
ICP. Preterm birth was defined as labor occurring be-
fore the 37™ gestational week. Labor induction was
considered in cases involving any clinical suspicion for
increased maternal or fetal risk.

Perinatal outcome was the other concern of our
study, and related data were retrieved from the medi-
cal files of the newborns. Birth weight, gender, Apgar
score, neonatal intensive care unit admission (with
reasons), and length of hospitalization were evaluated.
The first assessment of the neonates was performed
immediately in the delivery room by pediatricians.
Further evaluation and interventions were carried out
at our neonatology department.

The study was approved by Hacettepe University
Non-Interventional Ethics Committee (GO 16/100-
22.03.2016) and conducted according to the Decla-
ration of Helsinki. All statistical analyses were per-
formed using SPSS software (IBM-SPSS, Inc., Chicago,
IL, USA), version 23. The mean and standard deviation
values along with the median, minimum, and maxi-
mum values were calculated, and the percentages were
calculated where necessary. Normality of the data dis-
tribution was assessed with the Kolmogorov-Smirnov
test. Parametric data were examined with independent
two-sample or f test, and non-parametric data were
compared using the Mann-Whitney U test. Percentag-
es were compared with the chi-square test. A p value
< 0.05 indicates statistically significant differences.

Results

A total of 35 women and their 38 newborns were in-
cluded in this study. Table 1 shows the main demographic
and characteristic findings of the study group. The medi-
an maternal age was 30.7 years (range, 21-49 years), and
the median gestation at diagnosis was 34 weeks (range,
27-40 weeks) in patients with ICP. There were 32 single-
ton pregnancies with three sets of twin pregnancies. In
these multiple pregnancies, two out of three were in vi-
tro fertilization pregnancies. Of the 35 women, 13 were

290

Clinical and Experimental Hepatology 4/2019



Management of intrahepatic cholestasis of pregnancy

nulliparous, while the remaining 22 were multipa-
rous. Two patients had a history of ICP in their previ-
ous pregnancies. Relevant comorbid diseases, found in
10 patients (28.6%), were as follows: gestational diabe-
tes mellitus in 4, Hashimotos thyroiditis in 3, familial
hypercholesterolemia in 1, familial Mediterranean fever
(FMF) in 1, and Crohn’s disease in one.

There was only one case without UDCA treatment
due to the late onset of symptoms, and delivery was
planned at 40 weeks and one day after diagnosis. ALT
and AST levels were normal in three patients; however,
32 (91.4%) out of 35 women had at least one increased
hepatic enzyme level. Median AST level was elevated
to 66 U/l (almost two-fold), and median ALT level was
91 U/ (about three-fold) among the cases.

During pregnancy follow-up, 22 women (62.8%)
were hospitalized during their pregnancies (Table 2).
The average length of stay was 5.5 £6.7 days among all
patients. The longest stay was 25 days, during which
the patient was hospitalized due to transportation
difficulty, without any medical indication. Following
delivery, the mothers were discharged on postpartum
day 3 (2.5 £0.9 days). Neither maternal morbidity nor
mortality occurred during pregnancy or the postpar-
tum period. The impact of hospitalization was also
evaluated in terms of delivery type, labor induction,
preterm delivery, Apgar scores, and neonatal intensive
care unit admission, but there was no significant dif-
ference between the groups. However, the hospitalized
pregnant women were found to have higher levels of
serum transaminases (p = 0.15 and p = 0.01 for ALT
and AST, respectively).

The median gestation time at delivery was 37 weeks
(range, 32 4/7-40 1/7 weeks). Preterm delivery was de-
tected in 16 pregnancies (four induced; oligohydram-
nios in 2, intrauterine growth retardation (IUGR) in
1 and preterm premature membrane rupture in 1 and
12 spontaneous), and the preterm delivery rate was
found to be 45.7%. Spontaneous preterm delivery oc-
curred in four pregnancies, and mean gestational age
was 35 weeks and 4 days in these cases.

In total, there were 23 women (65.7%) in whom de-
livery was induced. Eleven of them delivered after the
37" gestational week, while pregnancy was induced in
12 women before the 37" gestational week. Overall,
36 weeks was found to be the median gestational time
for these 23 pregnancies.

Four (11.4%) vaginal deliveries and 31 (88.6%) ce-
sarean deliveries were recorded from the 35 pregnant
women. CS indications were fetal distress in 11 (fetal
heart rate abnormalities detected by electronic fetal
monitoring in 8, abnormal Doppler ultrasonography
findings in 2 JUGR fetuses and umbilical cord prolapse

Table 1. Maternal and fetal variables

Mean (SD)  Median Min  Max
Maternal (n = 35)
Age 30.7 (6.4) 30 21 49
Gravida 2.1(L1) 2 1 5
Parity 0.6 (0.7) 1 0 2
Abortion 0.4(0.8) 0 0 3
Living child 0.5(0.7) 0 0 2
Highest AST (U/1) 102.8 (99.7) 66 7 467
Highest ALT (U/1) 140.3 (118.5) 91 16 472
Hospitalization (day) 5.5(6.7) 3 0 25
Fetal (n = 38)
Birth weight (g) 2977.4(550.6) 3020 1460 4080
Apgar 1 8.8(0.7) 9 6 10
Apgar 5 9.8 (0.6) 10 8 10
Hospitalization (day) 3.4 (4.5) 3 0 18

Table 2. Comparison of patients in terms of their hospitalization situation

Not hospitalized Hospitalized P value

(n=13) (n=22)
Highest ALT (mean) (U/1) 80.2 175.8 0.015*
Highest AST (mean) (U/1) 48 135.1 0.01*
Number of labor 6 17 0.065
inductions
Number of preterm 6 10 0.599
deliveries
Vaginal delivery/ 2 2 0.643
cesarean section 11 20
Number of neonatal care 5 14 0.113
unit admissions
Gestational day at birth 261 259 0.291
Birth weight (g) 3120 2917 0.356
Apgar 1% minute 8.5 8.9 0.389
Apgar 5 minute 9.6 9.8 0.489

*statistically significant

in 1), breech presentation in two, previous CS history
in 9, failure to progress during labor in six, and twin
pregnancies in three, out of the total 31. Blood loss
was calculated by means of decreases in hemoglobin
and hematocrit levels from pregnancy to after delivery.
Decreases in hemoglobin and hematocrit levels were
1.3 g/dl and 5% after delivery, respectively. There
were only three cases of postpartum bleeding (around
1000 ml) (8.5%); however, erythrocyte transfusion was
not required in any of them.
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There were 25 male and 13 female infants out of the
35 pregnancies (counting each set of twins as one preg-
nancy) diagnosed with ICP. We did not observe any
perinatal mortality, meconium stained amniotic fluid,
or congenital malformation among the neonates. The
median birth weight was 3020 g (range, 1460-4080 g),
and median Apgar scores were 9 and 10 at the 1% min
and 5" min after birth, respectively. There were only
three (7.9%) newborns with an Apgar score < 7 at
1 min; however, no newborn was recorded to have an
Apgar score < 7 at 5 min.

Neonatal intensive care unit admission occurred in
21 neonates (55.3%). The mean length of hospital stay
was 6 days (2-18 days) for these 21 hospitalized babies.
Indications were prematurity in eight, respiratory sys-
tem problems in five, jaundice in two, and a require-
ment of follow-up in the remaining six babies.

Discussion

The genetic etiology of ICP has been investigated
in previous studies. There is no genetic locus directly
related to ICP; however, some mutations (multidrug
resistance 3-, adenosine triphosphate binding cassette)
have been reported to be associated with the disease
(10, 12].

It has been reported that inflammation is respon-
sible for hepatocyte injury, altered apoptosis, biliary
transport system dysfunction, and increased bile acid
toxicity [4, 5, 13]. Inflammation seems to be a risk fac-
tor for etiological pathology in the occurrence of ICP.
Similarly, inflammation-related hepatic cell degrada-
tion products are probably responsible for the injury
of cellular components of the intervillous space, which
is very important in maternal-fetal interaction. These
biological events may be the reason for obstetrical
complications such as prematurity, preeclampsia, and
chronic impaired fetal perfusion.

Women with ICP carry a high risk for preeclamp-
sia and gestational diabetes mellitus (GDM) in their
pregnancies [7, 14, 15]. We observed that 4 out of
35 (11.4%) pregnancies were complicated with GDM.
On the other hand, there was no preeclampsia in our
small study group. It has also been reported that fu-
ture onset of chronic inflammatory diseases (psoriasis,
Crohn’s disease) and hepatic cancer risk are increased
in women with an ICP history [2]. In our series, there
were five cases (14.2%) with coexisting autoimmune
diseases, Hashimoto thyroiditis in three, Crohn’s dis-
ease in one, and FMF in one.

Women with ICP are also at a higher risk of cardio-
vascular disease morbidity [2]. There was one case of
comorbid familial hypercholesterolemia in our study

group. It is well known that women with familial hy-
percholesterolemia also have a greater risk of cardio-
vascular disease development [16]. We can thus spec-
ulate that cardiac events may be related to impaired
cholesterol mechanisms in ICP, which is responsible
for endothelial injury and atherosclerosis. Blood lipid
panel and cholesterol testing may be offered to high-
risk women with ICP at the postpartum period, when
pregnancy specific hormones lose their effect on plas-
ma lipid profiles.

The management of pregnancies with ICP is diffi-
cult, and there is no accepted consensus about the op-
timum time to deliver the baby. Obstetricians remain
largely confused between the need to avoid iatrogen-
ic prematurity and mitigating the risk of intrauterine
death by waiting for fetal maturity. There are also other
adverse perinatal outcomes related to ICP, which in-
clude preterm delivery, meconium-stained amniotic
fluid, and respiratory distress syndrome [1, 7, 8]. In
this study, labor induction was performed in 23 women
(65.7%). There were no fetal/neonatal deaths, meconi-
um stained amniotic fluid, or congenital malformation.
We have shown that a successful pregnancy outcome is
possible with high rates of labor induction. However, it
is impossible to say whether an expectant management
strategy would be harmful for all fetuses if we had wait-
ed for the spontaneous onset of labor.

Mode of delivery is also another issue for these
high-risk pregnancies. Elective CS is not a routine pro-
cedure, and vaginal delivery must be the first option
[17]. In this study, we had a significantly higher rate
of CS than typical, mostly performed for obstetrical
indications. Additionally, maternal request for CS and
anxiety are more common among women who are
informed about potential complications. There were
no cases of CS-related morbidity in our patients, and
blood loss was within the normal range. It has been
reported that postpartum hemorrhage risk is not in-
creased among women with ICP [18], and our findings
support this information.

Studies are generally focused on the prediction
of rational management in order to prevent perina-
tal morbidity and mortality. Thus, the results of the
different studies carried out by studying the time of
disease onset, maternal serum transaminases levels
and biophysical profile scores are confusing. The best
approach in routine practice seems to be serum bile
acid level measurements (cut-off levels are debatable)
[1]. In this study, we excluded patients with extremely
high bile acid levels, and our successful pregnancy out-
comes are probably due to this approach. Hence, it can
be concluded that active management is necessary to
have a better clinical outcome.
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Prematurity and respiratory distress are the main
problems for newborns [1, 11]. In our study, these two
complications were detected in 13 of 38 (34.2%) cases;
however, resuscitation requirement was not observed
among our cases after birth, and Apgar scores were
satisfactory for all babies. In conclusion, pediatricians
should be well informed to take precautions and pre-
vent possible morbidity.

In conclusion, increased perinatal morbidity and
mortality are the main concerns of many physicians.
Intensive care is necessary to prevent preterm deliver-
ies and maternal complaints. Hospitalization may be
helpful in some cases, especially when the enzyme lev-
els are elevated. However, the benefit of close monitor-
ing at the hospital is not clear, and each patient should
be evaluated separately.
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