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Abstract

Background: Introduction: Intrahepatic cholestasis of pregnancy (ICP), is the
most common liver disease specific to pregnancy. Previous studies of fetal
effects have suggested that ICP is associated with a higher rate of adverse
neonatal outcomes including preterm birth, neonatal respiratory distress
syndrome (RDS), meconium-stained amniotic fluid, neonatal intensive care
unit admission, and stillbirth. Material & Methods: This was a 4 year
retrospective observational study including 43,344 female who delivered in
our hospital out of which 1126 cases of ICP were identified, who were
compared with 1136 age and parity matched controls. Results: : Previous
history and family history of ICP was significant in the ICP group.
Gestational diabetes and preterm labour were more frequent in the ICP
group. Mean birth weight was lower in the ICP group, rate of small for
gestational age foetuses was not significantly different. Cesearean section
and post-partum haemorrhage was more frequent in the ICP group. Adverse
neonatal outcomes i.e. respiratory distress syndrome (RDS) and need for
NICU admission were more in the ICP group. Conclusion: ICP is associated
with increased rate of preterm delivery, post-partum hemorrhage and
increased neonatal morbidity. Management of patients with ICP should be
individualized based on the severity of symptoms and associated medical
complications.
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INTRODUCTION

Intrahepatic cholestasis of pregnancy (ICP), is
the most common liver disease specific to
pregnancy.lll The global incidence of ICP is
likely to vary from 1% to 27.6%, depending on
the geographic variations, differences in
sensitivity between ethnic groups and
environmental factors.[2:34] Intrahepatic
cholestasis of pregnancy is a multifactorial
condition. Exact etiology is not well-known, but
probably  depends on  the  genetic

predisposition, hormonal and environmental
factors. It is characterised by pruritus in the
absence of a primary skin condition, with
abnormal maternal bile acid concentrations. The
onset of symptoms is most common in the third
trimester, but can be earlier in pregnancy.!
Pruritus and raised bile acid concentrations
should return to normal after birth. Alternative
diagnoses (such as pre-eclampsia, viral
hepatitis, autoimmune liver disease, drug
reactions, allergic reactions, and urticaria etc.)
should always be considered before a diagnosis
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of ICP is made; it is also possible for other
conditions to co-exist. It is associated with
adverse perinatal outcomes including stillbirth,
preterm labour and neonatal unit admission.
An increase in preterm birth is seen with serum
bile acid concentrations above 40 pmol/L, and
the risk of stillbirth is increased in women when
peak serum bile acid (BA) concentrations are
100 pmol/L or more.[3!

The diagnosis of ICP should be considered in
pregnant women who have itching in skin of
normal appearance and raised peak random
total bile acid concentration of 19 micromol/L
or more. If the itchy skin looks normal, or there
is only skin trauma due to scratching, the
diagnosis may include gestational pruritus, or
ICP;, measurement of bile acid concentrations
and liver function tests should be undertaken.
Raised bile acid concentration of 19 micromol /L
or more in pregnancy supports diagnosis of
ICP. The diagnosis is more likely if it is
confirmed that itching and raised bile acids
resolve after birth.

New onset pruritus in pregnant women, if
associated with rash is unlikely to be ICP. If the
itchy skin looks abnormal (other than
excoriations) then another cause should be
considered. Clinicians should be aware
however, that skin conditions (e.g. eczema) and
ICP can co-exist.

There is now increasing evidence that in
singleton pregnancies, most liver function tests
do not reflect risk of fetal demise and that only
maternal total bile acid concentrations results
are associated with the risk of stillbirth. All
women with itching and an initial raised bile
acid level, should have a second bile acid
measurement repeated around lweek later

before any diagnostic or care decisions are
determined, as it is common for women with
bile acid levels over 100micromol/L and 40-
100micromol/L to have subsequent bile acid
concentrations that are much lower.[0!

The care of women and pregnant people with
ICP is driven by concern from women and from
healthcare professionals over the potential
increased risk of stillbirth. Previous studies of
fetal effects have suggested that ICP is
associated with a higher rate of adverse
neonatal outcomes including preterm birth,
neonatal respiratory distress syndrome (RDS), ]
meconium-stained amniotic fluid,[8] neonatal
intensive care unit admission, and stillbirth. No
strong evidence exists regarding the association
between ICP and adverse pregnancy outcomes.

Aims and Objectives

The aim of the study was to study the fetal and
maternal outcome in females with ICP and
compare the same with a low risk control group.

MATERIAL AND METHODS

It is a retrospective study in which the maternal
and fetal outcomes in women diagnosed with
ICP between January 2017 and December 2020
were collected and compared with the control
group. During the study period around 43,344
female delivered in our hospital. Out of these
around 1126 females were diagnosed with ICP.
These were compared with 1136 females with
low risk pregnancy which were matched for age
and parity. The diagnosis of ICP was based on
history, clinical examination and laboratory
tests. ICP was diagnosed in females with
generalized pruritus in otherwise normal
appearing skin (except for excoriations
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following scratch marks) and with BA levels
>19pmol/L .

All women included in the study had
generalized pruritus in the absence of any
dermatological condition, viral hepatitis,
hypertensive diseases of pregnancy and other
hepatobiliary diseases and all symptoms related
with ICP had regressed as clinically or
laboratory at post-delivery period.

Exclusion Criteria

1. Pregnancies complicated by congenital
malformations, consisting of chromosomal
abnormalities and/or multiple congenital
anomalies.

2. Multiple pregnancies.

3. Patients with chronic liver diseases, skin
diseases, allergic disorders, symptomatic
cholelithiasis, and ongoing viral infections
affecting the liver (hepatitis A, B and C virus,
cytomegalovirus, herpes simplex virus, and
Epstein-Barr virus).

The study was approved by Institutional Ethical

Committee.

Women suspected of having ICP had a routine

investigation and follow-up period. Initially, all

of the women with ICP underwent liver
function tests (LFTs), such as serum aspartate
transferase (AST), serum alanine transferase

(ALT), direct/indirect bilirubin, lactate

dehydrogenase, alkaline phosphatase (ALP)

and gamma-glutamyl transpeptidase tests, viral
hepatitis serology and abdominal ultrasound.

All women were administered ursodeoxycholic

acid, emollient and antihistamines if needed.

Statistical Analysis

The demographic data and pregnancy and fetal
outcome measures were analysed. The SPSS
19.0 software was used for statistical analysis of

the data. The measurement data, such as normal
distribution, were described by the mean +
standard deviation . If the distribution was
skewed in accordance with the median, then the
median was used. Comparison between groups
was carried using the unpaired t-test, Chi-
squared test and Fisher’s exact test.

RESULTS

The maternal and foetal outcomes in 1126
women with ICP during the study period were
assessed and compared with 1136 low risk
patients. Out of 43,344 deliveries that occurred
during the study period, 1126 were diagnosed
with ICP. The incidence of ICP in our
population was around 2.5%. Maternal
characteristics were compared and are
illustrated in Table 1. No significant difference
was seen in terms of age, parity. Previous
history and family history of ICP was
significant in the ICP group (p value of
<0.00001). Hypertensive disorders were more in
the ICP group compared to the control group
but the difference was not statistically
significant. Patients in the ICP group had
increased incidence of gestational diabetes
(18.9%) compared to the control group (0.7%).
The obstetric outcomes are presented in Table 2.
There was statistically significant difference in
gestational age at birth between the two groups.
The mean birth weight was 3082 g (2825-3370 g)
in the case population and 3350 g (3050-3610 g)
(P <0.001) in the control population. The rate of
small-for-gestational-age (SGA) fetuses did not
differ between the groups. Preterm delivery
was more in the ICP group. The difference in the
incidence of meconium stained liquor was not
significant.
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Maternal outcomes has been illustrated in Table
3. Active management resulted in induction of
labour in 79% compared to 19% in control
group. C-section rate was more in ICP group .
Postpartum hemorrhage was also more
frequent in the case group (p value 0.00026)
with increased need of blood transfusion 3.5%
compared to 1.1% in control group.

Neonatal outcomes are presented in Table 4.
During the three year study there was no

increased stillbirth rate in the ICP group.
Neonates exposed to cholestasis had a greater
risk of having a RDS in comparison with
controls (18.7% vs. 4.6%; P<0.001). Need for
mechanical ventilation was more in the
cholestasis group. The rates of admission to
neonatal  intensive  care  units  was
approximately four times higher in the
cholestasis than the control group (P <0.001).

Table 1: Maternal characteristics within the study population
Maternal characteristics ICP (1126) Control (1136) P value
Maternal age, years (median | 28[23-35] 28[23-35] 1
IQR)
Nulliparous n % 502[44.6] 522[45.9] 0.513
Previous history of ICPn % | 276[24.5] 8[0.7] <.00001
Family history of ICP n % 42[3.7%] 1 <.00001
Gestational diabetes n% 213[18.9%)] 79[6.9%] <.00001
Hypertensive disorder n% 62[5.5%] 38[3.3%)] 0.0124
Table 2: Obstetric outcome within the study population
Obstetric outcome ICP (1126) CONTROL(1136) | P value
Gestational age at birth (median IQR) 38(37-38) 40(39-40) <0.001
Preterm delivery before 37wks n (%) 191(16.9%) 56(4.9%) <.00001
Meconium stained liquor n (%) 247(22%) 227(20%) 0.2536
Male n (%) 586(52%) 582(51.2%) 0.6998
Birth wt, gm median(IQR) 3082(2825-3370) 3350(3050-3610) <0.001
Small for gestational age (n%) 82(7.3%) 78(6.8%) 0.6994
Table 3: Maternal outcome within the study population
Maternal outcome ICP (1126) Control(1136) | P value
Induction of labour n (%) 890(79%) 218(19%) <.00001
Vaginal delivery n(%) 429(38%) 788(68.4%) <.00001
Cesarean section during labour n (%) 258(23%) 156(13.7%) <.00001
Planned Cesarean section n (%) 439(39%) 192(16.9%) <.00001
PPH n (%) 247(21.9%) 181(15.9%) 0.00026
Blood transfusion n (%) 40(3.5%) 13(1.1%) 0.00015
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Table 4: Neonatal outcome within the study population.

Neonatal outcome ICP Control P value
5min Apgar score <7 n(%) 47(4.2%) 14(1.2%) 0.00015
RDS n(%) 211(18.7%) 52(4.6%) <.00001
Mechanical ventilation or intubation n(%) 36(3.2%) 11(1%) 0.0002
Stillbirth n(%) 4(0.4%) 3(0.26%) 0.6963
Need for NICU admission n(%) 36(3.2%) 8(0.7%) <0.001

DISCUSSION

The maternal and foetal demographic data and
outcomes of women with ICP and control were
assessed and compared. Most of the women
delivered at <38 weeks’ gestation. The preterm
delivery (<37 weeks” gestation) and
spontaneous preterm delivery rates were high.
Meta-analyses of data from the systematic
review showed that, compared with controls,
women with intrahepatic cholestasis of
pregnancy had a higher risk of spontaneous
preterm birth (OR 3 47 [95% CI 3 06-3 95; ] and
iatrogenic preterm birth (OR 365 [194 to
6 85]).51 The mechanism of preterm birth, which
is one of the important complications of ICP,
still remains unclear.210111 A study stated that a
cholic acid-mediated increase in oxytocin
receptor expression might lead to preterm birth
by increasing oxytocin sensitivity in the
myometrium.[12]

The incidence of foetuses with SGA was low;
however, the number of foetuses with low birth
weight was more, resembling the high preterm
delivery rate. A higher proportion of women
with intrahepatic cholestasis of pregnancy had
pre-eclampsia and gestational diabetes than
those without intrahepatic cholestasis of
pregnancy. These results were consistent with
the result from large meta-analysis including
around 23 studies.[2!

Our study found a higher rate of RDS and
neonatal morbidity among neonates of the
cholestasis group which was consistent with the
other studies. Arthius et al, in a case-control
study showed a risk of RDS in ICP newborns 3
times higher than in control infants (17.1% vs
4.6%).1131 Our study also found a significant
difference in intensive care unit admission rates
among case infants. Overall morbidity in the
ICP cases was higher than in the control group.
Hypothesis to explain increased neonatal
morbidity among case infants include a direct
effect of BA on neonatal lung, which could be
induce a “bile acid pneumonia”.[Z14 BA have
been found detectable in the bronchoalveolar
lavage fluid of case neonates affected by RDS,
some authors have speculated that BA inhibits
surfactant activity.[14] There was no significant
difference in meconium staining during labor,
contrary to other studies.[13l

Mothers with ICP had more postpartum
hemorrhages than control women, and required
more blood transfusions probably related to
their higher rates of cesarean delivery and of
oxytocin-induced labor.[1¢l

During the 3-year study period, there was no
significant difference in stillbirths between the
two groups. The reported stillbirth rates vary
between 0.4% and 7% in patients with ICP.[1718]
The risk of stillbirth seems to increase after 37
weeks and is rare before 34 weeks. It also
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increase with BA level,[13] when serum bile acids
concentrations are of 100 pmol/L or more.5!
Two recent large retrospective cohort studies
conducted in Sweden and Australia reported
favorable outcomes associated with ICP.[319]
They reported a higher incidence of gestational
diabetes, preeclampsia and/or spontaneous
preterm labour in women with ICP compared to
the general population but no increased risk of
stillbirth associated with ICP.[20 These high
rates of preterm delivery but not of stillbirths
should be considered in the management of
ICP. Authors of both cohort studies have
argued that no increase in stillbirth rate was
likely secondary to proactive medical
management. Although the American College
of Obstetricians and Gynecologists
recommends active management,[2ll it does not
define an ideal term for childbirth. Similarly, the
Royal College of Obstetrics and Gynecology
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