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INTRODUCTION
Intrahepatic cholestasis of pregnancy (IHCP) is a liver disorder 
occurring in 0.2-2% of pregnancies, marked by pruritus and elevated 
serum bile acids, typically in the second or third trimester. IHCP is 
linked to adverse perinatal outcomes, including preterm birth, fetal 
distress, and stillbirth. While its exact cause is unclear, hormonal, 
genetic, and environmental factors likely contribute.

Progesterone therapy, commonly used to prevent early pregnancy loss, 
plays a role in maintaining endometrial receptivity and reducing 
uterine contractility. However, concerns exist about exogenous 
progesterone potentially inducing IHCP by altering bile acid 
metabolism and impairing hepatocellular bile acid transport. Its 
sulfated metabolites can inhibit key transporters like the bile salt 
export pump (BSEP) and farnesoid X receptor (FXR), impairing bile 
flow.

This study aims to prospectively evaluate the incidence of IHCP in 
women receiving early progesterone therapy compared to those 
without supplementation, clarifying the potential link and informing 
safer management of high-risk pregnancies.

MATERIALS AND METHODS
Study Design And Population
This prospective observational study was conducted over a period of 
18 months (October 2023 to March 2025) at the Department of 
Obstetrics & Gynaecology, Maharishi Markandeshwar Institute of 
Medical Sciences and Research, Mullana, Ambala. Ethical approval 
was obtained from the Inst i tut ional  Ethics  Committee 
(IEC/MMIMSR/23-128) and written informed consent was obtained 
from all participants.

A total of 120 participants were stratified into two groups:
Ÿ Group A: 60 antenatal patients who received progesterone in 

early pregnancy (first trimester).
Ÿ Group B: 60 antenatal patients who did not receive progesterone.

The progesterone preparation used in Group A was natural micronized 
progesterone, administered vaginally/orally/intramuscularly at a dose 

of 300/300/500 mg respectively until 24 weeks of gestation.

Inclusion Criteria
Ÿ All antenatal patients visiting the Obstetrics OPD/IPD in their first 

trimester who were willing to participate in the study.

Exclusion Criteria
1. Patients with pre-existing liver disorders.
2. Patients with obstructive jaundice.
3. Patients with known hypersensitivity to progesterone.
4. Patient with primary or pregnancy related skin diseases.

Study Protocol
All participants underwent baseline assessments, including medical 
history, physical exam, and routine antenatal tests. Group A received 
progesterone therapy as per hospital protocol.

Participants were followed throughout their pregnancy with regular 
antenatal visits. Liver function tests were performed at baseline, 20 
weeks, 28 weeks, and 34 weeks of gestation, or whenever clinically 
indicated. Patients presenting with pruritus underwent additional 
investigations, including serum bile acid levels.

Diagnostic Criteria for IHCP
Diagnosis of IHCP was established based on the presence of the 
following:
1. Pruritus predominantly affecting the palms and soles, without 
primary skin lesions, which resolves after delivery.
2. Elevated liver enzymes: Alanine aminotransferase (ALT) >40 IU/L 
and/or Aspartate aminotransferase (AST) >40 IU/L.
3. Elevated fasting total bile acid (TBA) levels exceeding 10 µmol/L.
4. Absence of other causes of liver dysfunction.

Outcome Measures
Primary Outcome:
Ÿ Incidence of IHCP in both groups.

Secondary Outcomes:
Ÿ Incidence of meconium-stained liquor (MSL).
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Ÿ Incidence of respiratory distress syndrome (RDS) in neonates.
Ÿ Incidence of preterm birth (delivery before 37 completed weeks of 

gestation).

Statistical Analysis
Data were analyzed using SPSS Version 20.0. Continuous variables 
were expressed as Mean±SD, and categorical variables were 
summarized as frequencies and percentages. Chi-square tests were 
used for categorical variables, and independent t-tests were used for 
continuous variables. A p-value <0.05 was considered statistically 
significant.

RESULTS
Baseline Characteristics
The baseline characteristics of both groups are presented in Table 1. 
There were no significant differences between the groups regarding 
age, body mass index (BMI), parity, or baseline liver function tests.

Table 1: Baseline Characteristics Of Study Participants

Primary Outcome: IHCP Incidence
IHCP incidence was significantly higher in Group A (78.3%) than 
Group B (31.7%) (p<0.001).

Table 2: Incidence of IHCP and Laboratory Parameters

Group A with IHCP had earlier symptom onset (28.6 vs. 31.4 weeks; 
p=0.011) and higher peak bile acids and liver enzymes than Group B.

Clinical Presentation
The most common symptom in both groups was pruritus, particularly 
affecting the palms and soles. The severity of pruritus, as assessed 
using a visual analog scale (0-10), was significantly higher in Group A 
compared to Group B (7.4 ± 1.8 vs. 5.9 ± 2.1; p=0.008).

Secondary Outcomes
Secondary outcomes are compared between the two groups in Table 3.

Table 3: Comparison Of Secondary Outcomes

Group A had a higher incidence of meconium-stained liquor (43.3% 
vs. 21.7%; p=0.012) and a lower incidence of respiratory distress 
syndrome (11.7% vs. 26.7%; p=0.037). Despite the higher IHCP 
incidence, Group A had a lower preterm birth rate (13.3% vs. 31.7%; 
p=0.016) and a higher mean gestational age at delivery (38.2 vs. 37.4 
weeks; p=0.019).

DISCUSSION
Progesterone use in early pregnancy was associated with a 2.5-fold increased 
risk of intrahepatic cholestasis of pregnancy (IHCP). Affected women also 
showed earlier symptom onset and more severe biochemical changes.

The higher incidence of IHCP in the progesterone group aligns with the 
known cholestatic effects of progesterone and its metabolites, 
particularly in genetically susceptible individuals [9]. Progesterone 
metabolites, especially sulfated metabolites, can impair bile acid 
transport by inhibiting the bile salt export pump (BSEP) and the 
farnesoid X receptor (FXR), leading to decreased bile flow and 
accumulation of bile acids [10].

The increased meconium-stained liquor in the progesterone group 
likely reflects elevated bile acids in IHCP, which can trigger fetal 
meconium passage. This underscores the need for close fetal 
monitoring in such cases.

Despite higher rates of IHCP and MSL, the progesterone group 
showed lower incidences of preterm birth and respiratory distress 
syndrome. This may reflect progesterone's role in preventing preterm 
labor by reducing uterine contractility and supporting fetal lung 
development and surfactant production.

Progesterone's dual impact on IHCP risk and pregnancy outcomes 
highlights the need for personalized risk-benefit assessment.

CONCLUSION
Progesterone therapy in early pregnancy demonstrates a dual effect: 
increasing IHCP risk while reducing preterm birth and respiratory 
distress syndrome. Clinicians should monitor for cholestasis in high-
risk patients. Future studies should investigate genetic predispositions 
and safer progesterone formulations to optimize outcomes.
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Characteristic Group A 
(Progesterone) 
(n=60)

Group B 
(Control) 
(n=60)

p-
value

Age (years) 27.3 ± 4.5 26.8 ± 4.2 0.518
BMI (kg/m²) 24.6 ± 3.2 24.1 ± 3.4 0.417
Nulliparity, n (%) 32 (53.3%) 29 (48.3%) 0.584
Baseline LFT
- ALT (IU/L) 21.4 ± 6.8 20.8 ± 7.2 0.639
- AST (IU/L) 20.2 ± 5.9 19.7 ± 6.3 0.656
- ALP (IU/L) 82.7 ± 15.6 80.3 ± 16.2 0.415
History of miscarriage, n (%) 18 (30.0%) 12 (20.0%) 0.207

Parameter Group A 
(Progesterone) 
(n=60)

Group B 
(Control) 
(n=60)

p-
value

IHCP incidence, n (%) 47 (78.3%) 19 (31.7%) <0.001
Gestational age at diagnosis 
(weeks)

28.6 ± 4.2 31.4 ± 3.8 0.011

Peak TBA (µmol/L) 32.8 ± 18.6 24.7 ± 12.3 0.043
Peak ALT (IU/L) 148.6 ± 72.4 112.3 ± 58.7 0.036
Peak AST (IU/L) 124.2 ± 58.3 92.5 ± 47.2 0.029

Outcome Group  A  
(Progesterone)  
(n=60)

Group  B  
(Control)  
(n=60)

p-
value

Meconium-stained  liquor,  n  
(%)

26  (43.3%) 13  (21.7%) 0.012

Respiratory  distress  
syndrome,  n  (%)

7  (11.7%) 16  (26.7%) 0.037

Preterm  birth,  n  (%) 8  (13.3%) 19  (31.7%) 0.016
Mean  gestational  age  at  
delivery  (weeks)

38.2  ±  1.6 37.4  ±  2.1 0.019

Mean  birth  weight  (grams) 3124  ±  412 2957  ±  485 0.042
NICU  admission,  n  (%) 9  (15.0%) 14  (23.3%) 0.238
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