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Abstract: Background: Intrahepatic cholestasis in pregnant women (ICP) is a liver disease that usually reported after 24 weeks of pregnancy
with both maternal and fetal complications. ICP is common in general and especially in Pakistani-Asian populations. There is still very little
information about fetomaternal outcomes related to ICP in the country.

Objective: The aim of this research is to evaluate the fetomaternal outcome of women with ICP in a tertiary health care hospital in Lahore.

Materials and Methods: A hospital-based single arm prospective observational study was conducted in the Department of Obstetrics & Gyne-
cology PRTH/RMDC Lahore from September 1, 2024, to January 30, 2025 approval from institutional review Board (Ref no. 441/2024). 78
pregnant women in 2" or 3" trimester diagnosed with ICP were included. Diagnosis was based on clinical and laboratory findings. Information
was gathered on the predesigned proforma. MS Excel 2007 and SPSS version 26 were used for data analysis.

Result: This study has 78 participants with a mean age of 26.42 years. The majority were aged 18-24 years (38.5%), and most had a BMI
between 25-29 (42.3%). 64.1% were primigravida and 64.1% had completed primary education. 53.84% delivered full term (37-40 weeks),
while 33.3% delivered between 34-36 weeks. The most common pregnancy complication was emergency caesarean section (38.46%) , fol-
lowed by preterm delivery (20.51%). There were 7 cases (8.97%) of spontaneous preterm delivery, 5 cases (6.41%) of intrapartum fetal death,
and 1 stillbirth (2.5%).

Conclusion: The findings highlight that ICP predominantly affected younger, overweight primigravida with lower educational attainment.
Furthermore, the study revealed significant neonatal complications, including low birthweight, respiratory distress, and meconium-staining.
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INTRODUCTION

The diagnosis of ICP [Intrahepatic cholestasis of pregnancy]
should be taken into consideration in a woman who has itch-
ing with no obvious jaundice and raised random total bile acid
concentration of 19 micromole/L and above [1-4]. Furthermore,
Cholestasis during pregnancy and acute fatty liver during preg-
nancy are both pregnancy-specific diseases [5]. Among all
these possible liver disorders including pre-eclampsia, HELLP
syndrome, hepatitis E infection ,acute hepatitis, pre-existing
chronic liver diseases; intrahepatic cholestasis is one of the most
common pregnancy specific disorders related to hepatobiliary
system [6]. Such patients also have altered immunity due to
certain environmental influences, abnormal hormone metabo-
lism, or genetic predisposition. Serum bile acid levels were not
directly related to the intensity of itching [7].

Maternal complications include distress due to severe pruritus.
Mothers with ICP are at greater risk of developing preeclampsia
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or gestational diabetes. Therefore should have regular antena-
tal checkups. Fetal complications include premature deliveries,
meconium aspiration, fetal distress, and stillbirth [8]. The risk
of adverse outcomes is generally proportional to the severity of
the disease and necessitates close monitoring and early delivery
in severe cases. Main risk factor of ICP for fetus is still birth
which cannot be predicted accurately even with available tests
and resources, thus the derivative force of the study is the timely
detection , early medication and patient education to control the
adverse effects like still birth and improve fetomaternal out-
comes [9].

The etiology was not obvious. Most popular theory is influence
of increased estrogen and progesterone levels during pregnant
females who are genetically predisposed [3, 10]. They have a
slow release of bile excretion, leading to increased serum bile
acid and liver enzymes. Pathophysiology of ICP involves the
increased concentration of bile acids in the liver and bloodstream
due to impaired excretion into bile ducts. The hallmark symptom
of ICP is severe itching, which typically affects the palms, hands,
and soles, but can involve other areas of the body. Pruritus can
range from mild to severe. Other symptoms may include dark
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colored urine, pale stools and jaundice. Some mothers can have
pruritus with ICP and normal LFTs.

ICP occurs due to change in metabolism of carbohydrates and
renal and intestinal functions. Steatorrhea can decrease the
levels of vitamin K-dependent clotting factors and PPH [1]. ICP
leads to 1.5 times the chances of caesarean section rate and 8
times increase in hospital stay for > 10 days. There are chances of
3 times increase in induction of labor. Risks to fetus includes pre-
mature deliveries, intrauterine deaths, meconium aspiration and
increased risk of neonatal respiratory distress syndrome [8, 11].

Mothers with mild itching were given local applicants resulting
in tranquil effects on skin. If severity is greater, ursodeoxycholic
acid [UDCA] can be administered at doses of 600-900mh/day
for 3 weeks. It significantly decreases skin itching and relaxes
patients. Addition of water-soluble vitamin k [10mg orally per
day] can be started from 34 weeks but we are not in routine
practice at our setup.

Regular antenatal checkups, detailed examinations, and inves-
tigations are important. Based on clinical examination, ultraso-
nography and CTG induction of labor maybe decided. Based on
these findings, it is inferred that pregnancy can be continued and
terminated at 38 weeks.

The diagnosis of ICP is based on clinical features and labora-
tory findings, including increased serum bile acid levels and
deranged liver function tests. The management of ICP aims to
relieve symptoms, minimize maternal and fetal complications,
and ensure safe delivery.

MATERIALS AND METHODS

Ahospital-based single arm prospective observational study was
carried out in the Department of Obstetrics and Gynecology at
PRTH/RMDC Lahore from September 1, 2024, to January 30,
2025 after obtaining approval from institutional review Board
[Ref no. 441/2024]. PRTH is a tertiary care hospital receiving
referrals from remote areas of Punjab thus providing an oppor-
tunity to study the disease pattern in a diverse population. The
study involved 78 females who presented in the 2% or 3% tri-
mester of pregnancy with pruritus and abnormal liver function
tests. The sample size was determined using the WHO sample
size calculator.

From admission to discharge, all cases underwent thorough
observation. Information gathered included the mother's age,
weight, height, pregnancy count, delivery history, delivery
method [spontaneous or medicated], mode of childbirth, post-
partum bleeding, and biochemical measurements. Body mass
index was determined using pre-pregnancy maternal body mea-
surements. Potential fetal complications encompass premature
birth, amniotic fluid with meconium staining, fetal distress, and
stillbirth. The likelihood of unfavorable outcomes generally
correlates with the condition's severity, necessitating vigilant
monitoring and early delivery in severe instances. Perinatal
results were documented, including birth weight, preterm labor,
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fetal viability, abnormalities in intrapartum cardiotocography,
meconium staining, and the need for neonatal intensive care unit
admission [2, 10, 12].

Essential data was gathered and documented, including clinical
characteristics and conducted tests. A pre-designed, structured
form was used to record all information and outcomes. Descrip-
tive data was separately noted for presentation and discussion
purposes. The study commenced after obtaining approval from
the ethics committee and institutional board. Each case under-
went individual analysis based on its merits. Anthropometric,
clinical, and laboratory parameters were recorded. To measure
levels of serum total bile acids, ALT, AST, and serum bilirubin,
the blood sample was collected. When necessary, laboratory
tests were repeated. From admission to discharge, all mothers
were under close observation. Both maternal and fetal details
and outcomes were documented. The sample size was calculated
using the WHO Sample Size Calculator, based on an expected
ICP incidence of 3-5% [13], a confidence level of 95%, and a
margin of error of 5%, yielding a minimum sample size of 73.
We enrolled 78 participants to account for potential dropouts.

The inclusion criteria were the pregnant women in the 2 or 3™
trimester with pruritis and serum total bile acids equal or more
than 19 pmol/l that were confirmed by the Liver Function Test
[LFT]. The exclusion criteria included patients with pre-existing
hepatic conditions, hepatitis E, and those that refused to consent.

STATISTICAL ANALYSIS

Data analysis was performed using Microsoft Excel 2007 and
SPSS version 26. Descriptive statistics, presented as mean,
standard deviation, and percentages, were displayed in tabular
format.

RESULT

The study included 78 participants. In terms of age bracket, the
largest group consisted of 30 women (38.5%) aged 18-24 years,
followed by 26 women (33.3%) in the 25-29 age range. Sixteen
participants (20.5%) were 30-35 years old, and 6 women (7.7%)
were above 35, with a mean age 0f26.42 years. Regarding body
mass index (BMI), 33 women (42.3%) fell within 25-29, 29
women (31.2%) were between 18.5-24, 11 women (14.1%) had a
BMI under 18.5, and 5 women (6.4%) exceeded 30 (Table 1). In
terms of pregnancy history, 50 women (64.1%) were experienc-
ing their first pregnancy, 24 women (30.8%) had been pregnant
before, and 4 women (5.1%) had multiple previous pregnancies.
Education-wise, 50 participants (64.1%) had completed primary
schooling, 22 women (28.2%) had attained secondary education,
and 6 women (7.7%) were college graduates.

The duration of pregnancy varied among participants. The
majority, comprising 42 women (53.84%), gave birth at full
term between 37-40 weeks of gestation. A substantial number,
26 women (33.3%), delivered slightly earlier, between 34-36
weeks. Seven women (8.97%) experienced early preterm births
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before 34 weeks, while 3 women (3.8%) had post-term deliver-
ies after 40 weeks (Table 2).

Table 1. Socio-Demographic Variables.

Characteristics ‘ Count ‘ Percentage
Age
18-24 years 30 38.5
25-29 years 26 333
30-35 years 16 20.5
>35 years 6 7.7
BMI
<18.5 11 14.1
18.5-24 29 31.2
25-29 33 423
>30 5 6.4
Gravidity
Primigravida 50 64.1
Multigravida 24 30.8
Grand multigravida 4 5.1
Educational status
Primary 50 64.1
Secondary 22 28.2
Graduation 6 7.7
Weeks of pregnancy Count (n=78) Percent
<34 weeks 7 8.97
34-36 weeks 26 333
37-40 weeks 42 53.84
>40 weeks 3 3.8
Table 2. Complications of Pregnancy.

Complications Count (n = 78) | Percent
PPROM 5 6.4
Preterm delivery 16 20.51
PROM 9 11.53
Elective cesarean section 11 14.1
Emergency cesarean section 30 38.46
Postpartum hemorrhage 7 8.97

The table outlines the pregnancy complications experienced
by the 78 participants. The most frequent complication was
emergency caesarean section, affecting 30 women (38.46%).
Preterm delivery occurred in 16 women (20.51%), while 11
women (14.1%) underwent planned caesarean sections. Early
rupture of membranes was documented in 9 women (11.53%),
and premature rupture of membranes before 37 weeks occurred
in 5 women (6.4%). Furthermore, excessive bleeding after child-
birth was observed in 7 women (8.97%). This table presents
an overview of the types and frequencies of pregnancy-related
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complications encountered in the study group.

The outcomes for newborns among the 78 participants varied
significantly and were crucial (Table 3). Thirteen newborns
(16.67%) had an APGAR score below 7 at 5 minutes, suggest-
ing potential distress immediately after birth. Twenty-one infants
(26.92%) weighed less than 2500 grams at birth, indicating low
birth weight. Signs of fetal distress during labor were observed
in 26 cases (33.3%), while 30 newborns (38.4%) had meco-
nium-stained amniotic fluid, potentially indicating fetal stress
during delivery. Spontaneous early delivery occurred in 7 cases
(8.97%), and fetal death during labor was recorded in 5 cases
(6.41%). One case (2.5%) resulted in a fresh stillbirth. This table
provides a comprehensive summary of the health outcomes for
newborns associated with the study participants. Table 4 shows
the observed mean values of bile acids and transaminases that
was reported in patients along with standard values.

Table 3. Neonatal Outcome.

Outcome NI:lznll(l;; " | Percent
APGAR score less than 7 (5 minutes) 13 16.67
Birth weight less than 2500 grams 21 26.92
Intrapartum fetal distress 26 333
Meconium-stained liquor 30 38.4
Spontaneously delivered preterm 8.97
Intrapartum death of fetus 6.41
Fresh still birth 2.5

Table 4. Liver Function Test for the Study Population (N=78).

Liver Function Test N\(]);"lr: :l O(?Vslzl;l‘r’nei ;]fgl)le
Total Bile Acids 10pmol/L 35.17+2.78
Alanine Transaminase 0-42U/L 42.82+1.40
Aspartate Transaminase 0-32U/L 36.256+0.974
Serum Bilirubin 0-17 pmol/L 17.013£0.340

DISCUSSION

This study focused on the fetomaternal outcomes of ICP in
patients. During the one-year study period there were 2260
women were admitted for delivery. 78 pregnant women with
Intrahepatic Cholestasis of Pregnancy [ICP] were included in
this study. Our study reveals the clinical and perinatal charac-
teristics that are associated with ICP. This generally increases
the risk of perinatal complications [14]. That in long term may
contribute to effective monitoring and management of associated
conditions.

The data showed that majority of the participants were young
women that is approximately 71.8% under the age of 30. The
mean age was found to be 26.4 years. However, another study
suggested that this condition is more common in women over 30
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years of age [15]. The incidence of ICP was found to be 3.45% in
our hospital, which is almost double the incidence rate recorded
earlier that is 1.46 [16].

We also found that significant percentage of subjects were over-
weight as majority had their BMIs between 25-29 kg/m?. That
shows the association between obesity, and overweight with ICP.
Another study also had the similar results linking obesity with
ICP [17]. In terms of the obstetric history, it was reported that
around 64% of the women were primigravida which means it
was their first time pregnancy. This is in line with other studies
wherein 66% of the women with ICP cases were primigravida
[18].

The 64% of the women only had primary education, which
shows the high prevalence of ICP in lower educated subjects. It
was also reported that 40% of the reported deliveries were pre
term. The clinical decision may be backed to avoid prolonged
exposure of bile acid and mitigate the fetal death risk. This is
consistent with international practices [15].

Another maternal complication that was observed in the data was
the emergency caesarian section that was 38.5% followed by
20.5% of preterm delivery and 14.1% of elective caesarian. The
increase fetal distress causes complications that requires imme-
diate support for the healthcare professionals. 9% of postpar-
tum hemorrhage was also observed in our data. Study conducted
earlier also showed that in patients with ICP, the C-section is
frequent following complications [19] and in a meta-analysis
study [13]. However, one study found no difference in C-section
between women with ICP and without [20].

Regarding neonatal outcomes, a low APGAR score of <7 in
5 min was 16.67%, which is nearly the same as that reported
by other researchers. The reason for this could be that 87% of
unbooked ICP patients had a higher C-section rate. ICP in preg-
nant females have led to complications for both mother and fetus
and increase the rate of caesarean section rates and discomfort
due to pruritic [21]. The disease is related to a higher incidence
of perinatal complications like 38.46% meconium staining,
42.27% and preterm delivery and fetal distress [22]. Intrapar-
tum fetal distress and meconium staining are attributed to the
fact that increased bile acids act as stimulants for the colonic
motility of the fetus. In our study, the incidence of meconium
staining was 38.46%.

We observed an intrauterine fetal death rate of 6.41%. This is
because all five cases had IUD before their admission to the
hospital. In our study, 41(52.56%) NICU admissions were due
to higher intrapartum fetal hypoxia and a higher percentage
of meconium aspiration (38.46%). Intrauterine death is often
sudden and is usually due to anoxia or hypoxia. Recent studies
have highlighted women with ICP have a significantly higher
rate of IUD compared to women with normal pregnancies [23].

With respect to the biochemical profile, the mean total bile acid
level was 35.17umol/l which was above the normal levels of
19umol/I. Other studies also found the similar results of higher
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total bile acid levels in ICP patients [24]. Mild elevation was
seen in transferases enzymes as well that suggests hepatic stress
and is in line with the results of studies conducted prior [24, 25].

LIMITATIONS

There are some limitations of the study. The study was con-
ducted on a relatively small sample size of 78 participants, which
may limit the generalizability of the findings to the broader pop-
ulation. Larger studies are needed to validate these results. As the
study was conducted at a single tertiary care hospital in Lahore,
the results may not be representative of other regions or health-
care settings in Pakistan. The study period of just over one year
may not capture the full spectrum of ICP cases and outcomes,
particularly long-term neonatal outcomes. The study focused
on a few socio-demographic variables, potentially overlooking
other important factors such as socioeconomic status, access to
healthcare, and nutritional status, which could influence out-
comes. Future research on intrahepatic cholestasis of pregnancy
(ICP) should be involving larger multi-centric studies which will
make the findings more generalizable. Longitudinal follow-up
e.g. over the years, is needed to assess long-term impacts for
both mothers and neonates, giving clues to if [CP has any lasting
negative effects.

CONCLUSION

The findings highlight that ICP predominantly affected younger,
overweight primigravida with lower educational attainment.
Furthermore, the study revealed significant neonatal complica-
tions, including low birthweight, respiratory distress, and meco-
nium-staining. These results underscore the importance of early
detection and management of ICP to mitigate potential risks to
both mother and child.
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