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ABSTRACT

OBJECTIVE: This study was conducted to determine the incidence and outcomes of obstetric cholesta-
sis in pregnancy.

STUDY DESIGN: This was a hospital-based, observational, prospective cohort study conducted among
antenatal women in the late second trimester and third trimester (24 to 40 weeks of gestational age) at-
tending an antenatal clinic at the Department of Obstetrics and Gynaecology, Base Hospital, Delhi Cantt,
New Delhi. The study was conducted over two years, from June 2022 to November 2023, after obtaining
approval from the institutional ethics committee and written informed consent from the participants.

RESULTS:Most participants (96.0%) had mild Intrahepatic cholestasis of pregnancy (IHCP), while 2.8%
had moderate and 1.2% had severe IHCP. Gestational age at delivery significantly correlated with IHCP
severity (p=0.023). Mild IHCP cases had a lower incidence of premature rupture of membranes (6.7%)
compared to moderate to severe IHCP cases (20%), although the difference was not statistically signif-
icant. A significant difference was found between IHCP severity and the mode of delivery (p=0.023), with
a higher proportion of term deliveries in mild IHCP cases (94.2%) compared to moderate to severe IHCP
cases (70.0%). Although the occurrence of meconium staining was relatively higher among moderate to
severe IHCP cases than mild IHCP cases (20% vs. 10%, respectively), the difference was not statisti-
cally significant. No significant association was observed between IHCP severity and postpartum hem-
orrhage (PPH).

CONCLUSION: IHCP predominantly affects pregnant women under the age of 35, with most cases pre-
senting with mild severity. Maternal complications such as premature rupture of membranes and mode
of delivery were found to vary based on IHCP severity, with term deliveries being more common among
mild cases.
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Once assumed to be a benign condition, its significance has
been highlighted only recently due to associated maternal and
perinatal morbidity and mortality. It is the most common cause
of liver disease in pregnancy. Patients usually present with pru-
ritus, especially on the palms and soles, as reported in studies
by Anand et al (1). Studies by Corcoran et al reported that it
can be detected with raised liver enzymes, bile acid, and serum
bilirubin, and symptoms resolve rapidly after delivery (2). The
etiology of cholestasis in pregnancy is not well understood. It
is complicated and multifactorial and thus remains a subject of
ongoing research and clinical debate. Emerging evidence sug-
gests a genetic component to intrahepatic cholestasis of preg-
nancy (IHCP), with certain gene polymorphisms implicated in
predisposing individuals to bile acid dysregulations.
Additionally, hormonal changes during pregnancy, including.
elevated estrogen and progesterone metabolism, may exacer-
bate cholestasis in susceptible individuals.

(oc) Copyright® 2025. Pranjali et al. This article is distributed under a Creative Commons Attribution 4.0 International License.
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Environmental factors such as diet, exposure to toxins, and
geographical variations also appear to influence the incidence
and severity of [HCP. Impaired bile acid metabolism is con-
sidered a central mechanism in IHCP. Elevated serum levels
of bile acids, particularly cholic acid and chenodeoxycholic
acid, are characteristic of IHCP and are believed to contribute
to the pruritus and liver injury observed in affected individu-
als. Disruption of hepatic bile acid transporters and impaired
bile acid synthesis may cause this dysregulation.

The aim of the study is to determine the incidence of ob-
stetric cholestasis and the outcome in women with cholestasis
of pregnancy. It also aims to study the fetal outcome in preg-
nancies with cholestasis of pregnancy and to study the mater-
nal outcome (primary) in terms of gestational age at the time
of delivery and mode of delivery.

Material and Method

This was a hospital-based observational prospective cohort
study conducted among antenatal women in the late second
trimester and third trimester (24 to 40 weeks of gestational
age) attending an antenatal clinic at the Department of
Obstetrics and Gynaecology, Base Hospital Delhi Cantt, New
Delhi. The study was conducted over two years, from June
2022 to November 2023, after obtaining approval from the in-
stitutional ethics committee and written informed consent
from all participants. The study was conducted in accordance
with the Declaration of Helsinki, and the Institutional Ethics
Committee approval was obtained vide No: IEC-01/2022/11.

Inclusion Criteria: The antenatal women in late second
trimester and third trimester (24 - 40 weeks of gestational age)
attending the antenatal clinic, Base Hospital, Delhi Cantt.
Selection of cases was based on clinical symptoms (Pruritus)
and serum bile acid levels (level>10 micromole/L)

Exclusion Criteria: Positive serology for hepatitis A, B,
and C; previous history of gallbladder disease or sonographic
evidence of gallbladder disease; hypertension complicating
pregnancy; and autoimmune diseases such as primary biliary
cirrhosis and autoimmune chronic active hepatitis were con-
sidered exclusion criteria.
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Sample size: This is a prospective observational study.
Sample size is calculated using the formula.

Sample Size (n) = Z 1-a/22p (1-p)/ d?

Sample size was calculated on the basis of the proportion
of obstetric cholestasis, 8.2% from the previous study by
Padmaja et al, with an absolute precision of 5%. Using the for-
mula n=4 pq/L2, the sample size is taken as 227 (3). Assuming
a 10% non-responsiveness, the sample size is rounded to 250.

Statistical Methods

Data were entered in MS Excel and analyzed using SPSS
software. Data was tabulated and analyzed using the software
OpenEpi version 3.01 and Statistical Package for Social
Sciences (SPSS) version 24 (IBM SPSS Statistics for
Windows, Version 24.0. Armonk, NY, USA: IBM Corp.).
Pearson’s chi-square test and Fisher’s exact test (used when
the expected count in 20% of cells was less than 5) were em-
ployed for analytical statistics.

Results

When comparing IHCP severity with gestational age at de-
livery, 94.2% (226 individuals) of those with mild IHCP had
term deliveries, while 5.8% (14 individuals) experienced pre-
term deliveries. On the other hand, among those with moder-
ate to severe IHCP, 70.0% (7 individuals) had term deliveries,
and 30.0% (3 individuals) had pre-term deliveries. The rela-
tively higher rate of pre-term deliveries among moderate to se-
vere IHCP cases compared to mild IHCP cases was found to
be statistically significant, with a p-value of 0.023 (Table I).

On comparing IHCP severity with meconium staining
(Table II), it was noted that one-tenth of cases diagnosed as
mild ITHCP (24/240 study participants, 10%) had meconium
staining, whereas one-fifth (2/10 study participants, 20%) of
cases diagnosed as moderate to severe IHCP had meconium
staining. Though the occurrence of meconium staining was rel-
atively higher among moderate to severe IHCP cases than mild
THCP cases, the difference was statistically not significant.

Table I: Comparison of Intrahepatic cholestasis of pregnancy severity with gestational age at the time of delivery

IHCP Severity p
Gestational Age at the Time of Delivery -
Mild Moderate to Severe
14 3
Pre-term
5.8% 30.0%
0.023
226 7
Term
94.2% 70.0%
240 10
Total
100.0% 100.0%

IHCP: Intrahepatic Cholestasis of Pregnancy
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Table II: Comparison of intrahepatic cholestasis of pregnancy severity with meconium staining

IHCP Severity

Meconium Staining p
Moderate to Severe
8
No
90.0% 80.0%
0.279
2
Yes
10.0% 20.0%
10
Total
100.0% 100.0%

IHCP: Intrahepatic Cholestasis of Pregnancy

Among cases diagnosed as mild IHCP (Table III), 0.8%
(2/240 study participants) had hemorrhage PPH, and none of
the cases with moderate to severe IHCP had PPH. There was
statistically no significant difference between IHCP severity
and PPH.

On comparing IHCP severity with mode of delivery (Table
IV), it was observed that among cases diagnosed as mild
IHCP, the majority had vaginal delivery (72.1%), followed by
LSCS (22.5%), and 5.4% of cases had assisted vaginal deliv-
ery. A similar trend was also seen in cases diagnosed as mod-
erate to severe IHCP, wherein 70% of cases had vaginal de-

livery, 20% underwent LSCS, and 10% assisted vaginal de-
livery. There was statistically no significant difference be-
tween the severity of IHCP and the mode of delivery.

This compares the severity of IHCP with fetal distress
(Table V). Among neonates born to cases diagnosed as mild
IHCP, the majority (225 cases, 93.8%) did not have any fetal
distress, and 6.3% of newborns had fetal distress. Whereas,
among neonates born to patients categorized as having mod-
erate to severe IHCP, none had fetal distress. There was sta-
tistically no significant difference between IHCP severity and
fetal distress.

Table llI: Comparison of Intrahepatic cholestasis of pregnancy severity with post-partum hemorrhage among Study

PPH Mild Moderate to Severe p
238 10 1.000
No
99.2% 100.0%
2 0
Yes
0.8% 0%
240 10
Total
100% 100%

PPH: Postpartum hemorrhage

Table IV: Comparison of Intrahepatic cholestasis of pregnancy severity with mode of delivery

IHCP Severity

Mode of Delivery - o]
Mild Moderate to Severe
Assisted 13 1
ssiste 5.4% 10.0%
54 2
LSCS 0.585
22.5% 20.0%
173 7
Vaginal
72.1% 70.0%
240 10
Total
100.0% 100.0%

IHCP: Intrahepatic Cholestasis of Pregnancy
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Table VI delineates the distribution of clinical symptoms
among the 250 study participants diagnosed with cholestasis
of pregnancy. The reported symptoms include itching over
palms and soles, itching all over the body, or a combination of
both. A substantial 49.2% of participants (123 individuals) ex-
perienced itching specifically over their palms and soles,
while 5.2% (13 individuals) reported itching all over their
bodies. A considerable proportion, accounting for 45.6% (114
individuals), described experiencing both types of itching.

Discussion

In the present study, the incidence of IHCP was observed
to be 6.57% (with 266 cases identified among 4050 deliveries
at the study centre).

Corcoran et al. reported an incidence of 3.2% in their study
among 1302 pregnant patients, which is lower than the preva-
lence observed in the present study (2). Similarly, studies by
Pata et al. and Gardiner et al. reported lower incidence rates of
0.86% and 0.7%, respectively (4,5). Additionally, there are
studies such as those by Arora et al. and Jamwal et al., which
reported prevalence rates of 4.08% and 9.3%, respectively,
which are relatively comparable to the prevalence observed in
the present study (6,7).

The differences in prevalence and incidence rates across
studies could be attributed to various factors, including differ-
ences in study design, diagnostic criteria, geographical varia-
tions, and especially the demographic characteristics of the
study populations.

The demographic characteristics and obstetric profiles of
the participants in the present study demonstrate some simi-
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larities and differences compared to the findings reported in
studies by Nisha et al. and Anand et al. (1,8). The majority of
the participants (238 cases, 95.2%) in the present study were
in the age group of less than 35 years. The overall mean age
of the participants was calculated to be 28.1 years, with a stan-
dard deviation of 3.8 years. Most participants were either
primigravida (90 cases, 36.0%) or gravida two (99 cases,
39.6%). Anand et al. reported a higher proportion of primi-
gravida participants (55%) compared to 36.0% in our study
(1). Regarding parity, 45.6% of participants were para zero,
50.0% were para one, and 4.4% were para two, which aligns
with the findings of Anand et al., who reported a recurrence
rate of 61.1% among multiparous women (1). However, Nisha
et al. reported a higher proportion of primigravida (60%), in-
dicating potential differences in the obstetric profiles of the
study populations (8).

In the present study, 49.2% of participants experienced
itching specifically over their palms and soles, while 5.2% re-
ported itching all over their bodies. A considerable proportion,
accounting for 45.6%, described experiencing both types of
itching. Additionally, only 2.0% exhibited excoriation of the
skin, and jaundice was observed in just 0.4% of the partici-
pants.

Comparing these findings with previous studies, Naga et al
reported that generalized pruritus was the most common
symptom, appearing in 36.6% during the 2nd trimester and in-
creasing to 83.3% in the 3rd trimester (9). Similarly, Ambros-
Rudolph et al. and Anand et al. found pruritus to be a leading
symptom in their respective studies, with high percentages of
patients experiencing it (1,10). Dang et al. also reported pruri-
tus as the leading symptom, further supporting the prevalence
of itching seen in this study (11).

Table V: Comparison of Intrahepatic cholestasis of pregnancy severity with foetal distress

IHCP Severity

Mode of Delivery - p
Mild Moderate to severe
No 225 10
93.8% 100.0%
Yes 15 0
1.000
6.3% 0.0%
Total 240 10
100.0% 100.0%

IHCP: Intrahepatic Cholestasis of Pregnancy

Table VI: Distribution of study participants based on clinical symptoms

Symptoms Frequency Percentage
Itching over palms and soles 123 49.2
Itching all over the body 13 52
Both 114 45.6

Total 250 100.0
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Overall, the findings of the present study regarding the
prevalence of itching in participants align with previous re-
search, suggesting that pruritus is a common and prominent
symptom in individuals with intrahepatic cholestasis of preg-
nancy across different studies.

The mean gestational age at the time of diagnosis in the
present study was calculated to be 32.2 weeks, aligning with
the advanced stages of pregnancy when cholestasis commonly
manifests. Serum bile acids, an essential marker for cholesta-
sis, displayed a mean level of 21.4 pumol/L, with findings
falling within the spectrum reported by other studies.

Comparing these findings with existing literature,
Corcoran et al. noted deranged liver function tests in 81% of
patients, echoing the prevalent liver dysfunction observed in
cholestasis cases (2). Anand et al. highlighted that most cases
were diagnosed in the third trimester, similar to the gestational
age at diagnosis observed in the present study (1). Dang et al.
reported the onset of obstetric cholestasis around 31 weeks'
gestation, consistent with the timing of diagnosis observed in
the present study (11).

In our study, the majority of participants experienced term
deliveries (93.2%), aligning with findings from various stud-
ies, such as those conducted by Corcoran et al. and Padmaja et
al., who also reported predominantly term deliveries (2,3). In
the present study, pre-term delivery was observed in 6.8% of
participants, which was lower compared to some studies
(1,8,9). Regarding maternal complications, premature rupture
of membranes occurred in 7.2% of cases in our study, which
is consistent with findings reported by Padmaja et al., who ob-
served the same to be 8.9% (3). Additionally, meconium stain-
ing was observed in 10.4% of cases, which is comparable to
the findings reported by Corcoran et al. (2) (7%), but lower
than those reported by Bassi et al. (12) and Naga et al. (9),
who observed incidences of 25.3% and 25%, respectively.
Furthermore, we observed a postpartum hemorrhage rate of
0.8%, which is lower than the rates reported by Nisha et al.
(8.75%) and Anand et al. (13.75%) (1,8).

In terms of the mode of delivery, 22.4% of participants in
our study underwent LSCS, a rate comparable to that reported
by Pegu et al. (13) (30.88%), but significantly lower than the
rates observed in studies by Padmaja et al. (3), Jamwal et al.
(7), and Anand et al. (1), where caesarean section rates ranged
from 43.3% to 93.3%.

Most of the maternal complications observed in our study
are either comparable to other studies or relatively lower. This
may be because most of the patients attending our institute are
either serving lady officers or spouses of military personnel
who have a better understanding of the importance of mater-
nal and fetal health during pregnancy. Our study contributes to
the existing literature by providing insights into maternal
complications associated with IHCP. The findings highlight

Pranjali D. Sunil C. Gunasekaran M. Parikh S. Suyash G. Ankur S.

the importance of vigilant monitoring and management of ma-
ternal health during pregnancy, particularly in cases of IHCP.

In our study, we observed that 6.0% of cases experienced
fetal distress, which is in line with findings reported by
Corcoran et al. and Naga et al., where fetal distress rates were
reported at 7% and 9.5%, respectively (2,9). APGAR scores at
1 minute and 5 minutes in our study demonstrated favorable
outcomes, with 98.4% of cases scoring 7 and above at 1
minute and 99.6% at 5 minutes. Similar to our findings,
Corcoran et al. also observed a reduced APGAR score in 7%
of newborns (2). Meconium aspiration was absent in all cases
in our study, contrasting with findings from studies by Naga et
al. (9) and Jamwal et al. (7), where meconium-stained amni-
otic fluid and meconium aspiration rates were higher (25%
and 46.6%, respectively). Respiratory distress was observed in
2.8% of newborns in our study, and the incidence of neonatal
jaundice and sepsis was also on the lower side (0.4% for both).

In our study, participants were categorized into three
severity levels: mild (bile acid level <40 pmol/L), moderate
(bile acid level between 40 - 100 umol/L), and severe (bile
acid level > 100 pumol/L). The majority of participants fell into
the mild category (96%) of IHCP, with only a small propor-
tion exhibiting moderate/severe IHCP (4%). Our study did not
find a significant difference in IHCP severity and age group or
onset of labor. However, our study did reveal a statistically
significant association between IHCP severity and gestational
age at the time of delivery, with a higher proportion of pre-
term deliveries observed among participants with moderate to
severe IHCP (30% vs. 5.8%), a finding supported by
Joutsiniemi et al. (14).

Interestingly, while the occurrence of meconium staining
was higher in moderate to severe IHCP cases compared to
mild THCP cases, the difference was not statistically signifi-
cant. Moreover, our study did not find a significant association
between IHCP severity and postpartum hemorrhage or mode
of delivery, consistent with the conclusions drawn by Arora et
al. and Pegu et al (6,13). However, in our study, none of the
neonates born to patients with moderate to severe IHCP expe-
rienced fetal distress.

Limitations: The differences in prevalence and incidence
rates could be attributed to various factors, including differ-
ences in study design, diagnostic criteria, geographical varia-
tions, and especially to the demographic characteristics of the
study population. A larger population size is required for more
accurate results and comparisons.

Conclusion

IHCP predominantly affects pregnant women under the
age of 35, with most cases presenting with mild severity.
Maternal complications such as premature rupture of mem-
branes and mode of delivery were found to vary based on
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IHCP severity, with term deliveries being more common
among mild cases. While maternal and foetal outcomes dif-
fered between IHCP severity groups, no significant associa-
tions were observed for certain parameters such as postpartum
haemorrhage and meconium staining. These insights con-
tribute to a better understanding of IHCP management and
highlight the importance of tailored approaches to address the
diverse clinical manifestations and outcomes associated with
this condition during pregnancy. In addition to the observed
variations in maternal and foetal outcomes based on IHCP
severity, our study emphasizes the importance of early detec-
tion and intervention in mitigating adverse pregnancy out-
comes associated with this condition. The prompt initiation of
UDCA and close monitoring of liver function parameters and
bile acid levels can play a crucial role in managing IHCP and
reducing the risk of complications for both mother and baby.
Furthermore, our findings highlight the need for multidisci-
plinary care involving obstetricians, hepatologists, and neona-
tologists to optimize the management of IHCP and improve
pregnancy outcomes.
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