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Abstract 

Introduction: Intrahepatic cholestasis of pregnancy 

(IHCP), characterized by pruritus in the second half of 

pregnancy, entails an increased risk to the fetus. This 

study was designed to determine the incidence and fetal 

complication rates in IHCP, and to define groups at 

increased risk. 

Material and methods: This case-control study 

compares 50 pregnancies affected by intrahepatic 

cholestasis (pruritus and bile acid >10μmol/L) with 50 

low-risk pregnancies managed between January 2016  

and December 2016 at Panna Dhaya Zanana Hospital 

(PDZH), RNT Medical College, Udaipur. Patients were 

followed up till delivery for any adverse obstetrical, 

maternal and neonatal outcome. 

Results: There were 30 (60%) cases of mild cholestasis 

(10≤BA≤39μmol/L), 16 (32%) of moderate cholestasis 

(40≤BA≤99μmol/L), and 4 (8%) of severe cholestasis 

(BA ≥100μmol/L). This risk was also significant after 

adjustment for gestational age at birth and mode of 

delivery, adjusted. The postpartum haemorrhage rate 

was twice as high among the case mothers. The rates of 

admission to neonatal intensive care units was 

approximately three times higher in the cholestasis than 

the control group. Moreover, neonatal morbidity was 

higher in cholestasis cases compared to controls. 

Conclusion: After adjustment on the confounding 

factors we found a higher rate of respiratory distress 

syndrome and neonatal morbidity among neonates of 

the cholestasis group. 

Keywords: Intra hepatic cholestatis of pregnancy, Bile 

Acids, Ursodeoxycholic acid, Pruritus, Antenatal care  

Introduction 

Intrahepatic cholestasis of pregnancy (IHCP) also 

known as prurigo gravidarum, is the most common 

liver disease during pregnancy. It occurrs most often 

during the third trimester and sometimes in the second 

trimester. It is characterized by pruritus. It persists until 

delivery, after which it ceases usually within 2-3 weeks 

postpartum. Studies have shown IHCP to be associated 

with increased risk of preterm delivery in 19%–60%, 

[1-4] intrapartum fetal distress in 22%–41%, and 

http://ijmsir.com/
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intrauterine fetal death (IUFD) in 0.75% – 1.6% of the 

affected pregnancies. [2–5].  IHCP is defined by 

pruritus sine materia (without lesions), with elevated 

levels of serum bile acids (BA) (>10 μmol/L), and liver 

enzymes. Its pathogenesis is still unknown, but 

hormonal influence and the MDR3 mutation gene 

(multidrug resistance 3) may contribute to it. High bile 

acid levels have also been associated with increased 

risk of MSAF [6]. This is very relevant because the 

exposure of fetal lung to toxic levels of these molecules 

can result in lung injury, through alteration of secretory 

phospholipase A2 [7,8]. Previous studies of fetal effects 

have suggested that IHCP is associated with a higher 

rate of adverse neonatal outcomes including preterm 

birth, neonatal respiratory distress syndrome (RDS) [9], 

meconium-stained amniotic fluid [10], neonatal 

intensive care unit admission, and stillbirth. Symptoms 

and abnormal liver function are spontaneously 

reversible after delivery, with good maternal prognosis. 

Moreover, maternal treatment with ursodeoxycholic 

acid (UDCA)  improves pruritus and laboratory 

abnormalities and extends pregnancy [11].  The risk of 

serious adverse events for the fetus, such as 

spontaneous and iatrogenic preterm delivery, fetal 

distress and intrauterine fetal death, is directly 

proportional to the severity of hypercholanemia [12-

14]. The most popular way of establishing the severity 

of IHCP is based on the magnitude of the highest peak 

of serum bile acid levels measured at any time after 

diagnosing IHCP, usually late in the patient follow-up 

before delivery. A correlation between the degree of 

hypercholanemia and the occurrence of adverse fetal 

events was found [12-14].  

The risk of perinatal mortality has been shown to be 

reduced by delivery at 36 weeks of gestation as 

compared with expectant management [15], although 

this study did not consider bile acid concentrations 

when deciding about timing of delivery [16]. A recent 

meta-analysis has shown that the close monitoring of 

IHCP patients and treatment with UDCA are beneficial 

and account for a reduction in the rate of adverse 

pregnancy outcomes reported in the last years [17]. 

Furthermore, IHCP is associated with long-term effects 

on the health of the offspring, including susceptibility 

to increased adiposity and metabolic disease [18]. 

Changes in serum levels of estrogens [19] and 

progesterone derivatives have been described in 

asymptomatic hypercholanemia of pregnancy [20] and 

IHCP [21], but no clear association with the severity of 

hypercholanemia has been reported except for 

progesterone sulphates, which have been proposed as 

prognostic indicators for IHCP [22]. Using a decision- 

analytic model to determine the optimal gestational age, 

delivery at 36 weeks of gestation without amniocentesis 

or corticosteroid administration has been found by 

another study to reduce neonatal morbidity and 

mortality [23]. It was also found that induction of 

labour at 37 weeks of gestation  in high-risk IHCP (>40 

μmol/L total bile acid concentration) was justified and 

led only to a reduction in birth weight compared to 

women with lower serum bile acids [24].  Our level III 

reference centre, uses active management of IHCP, 

defined by weekly clinical and laboratory monitoring 

with systematic induction of labor before or by 38 

weeks of gestation. The exact term depends on its 

severity. This active attitude aims to avoid stillbirth 

[25], although its imputability to cholestasis has not 

been clearly established [26,27]. Nowadays, elevation 

of serum bile acids is considered to be the most 

appropriate laboratory parameter for diagnosis of the 

condition.[28-31]. It is reasonable to believe that IHCP 

constitutes a continuum, ranging from light to severe 
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forms, but there has been an absence of algorithms to 

identify pregnancies entailing increased fetal risk. The 

aims of this prospective study were to determine the 

incidences of pruritus of pregnancy and IHCP, and to 

investigate whether fetal complication rates correlated 

to the severity of the disease, measured by bile acid 

levels in maternal serum.  

Aim And Objective 

The objective was to compare the neonatal and 

maternal consequences in pregnancies affected by 

intrahepatic cholestasis and normal pregnancies. 

Material and methods 

Patient selection 

This investigation was conducted using data collected 

prospectively from January 2016 to December 2016 at 

the Panna Dhaya Zanana Hospital, RNT Medical 

College, Udaipur. Women with fasting 

hypercholanemia (serum bile acid levels _10 μmol/L) 

and pruritus of unexplained cause were invited to 

participate in the study. A total of 50 women with IHCP 

were compared to 50 women with normal S.bile acids 

and no pruritus serving as control group.  

The exclusion criteria were:  

Patients with any other hepatic disease or other diseases 

affecting liver function tests  

Multiple-fetal pregnancies  

Patients delivering at another institution. 

Patients with previous history of preterm delivery 

According to the amount of hypercholanemia at 

diagnosis, the study patients were classified into 3 

groups. Apart from the well recognised severe ICP (>40 

μmol/L), two additional groups of mild (10±19.9 

μmol/L) and moderate (20±39.9 μmol/L) ICP were 

defined for fine-tuning of the relationship between 

hypercholanemia and adverse outcome. Maternal age, 

parity and adverse events were evaluated: stillbirth, 

perinatal death (between  24th week of gestation and 4 

weeks after delivery), meconium aspiration syndrome 

(babies with infiltrates on chest X-ray), gestational age 

at delivery, preterm birth (<37 weeks of gestation, 

spontaneous or elective), MSAF, placental abruption, 

altered fetal vitality (5 min Apgar <7), fetal well-being 

(normal cardiotocograph trace), and neonatal intensive 

care unit admission. 

Statistical analysis 

Where the data are shown as mean±SD, an ANOVA test 

was performed and the Bonferroni method of multiple-

range testing was used to calculate the statistical 

significance of differences among groups. Categorical 

variables were compared with Chi-square or Fisher's 

exact tests. A probability of <0.05 was considered 

statistically significant. Stata software 11 (StataCorp, 

College Station, Texas, USA) was used for statistical 

analyses. The study is reported according to STROBE 

guidelines. 

Ethical approval 

Written informed consent from all patients was 

obtained. The study was reviewed and approved by the 

Medical Ethics Committee of the Hospital. 
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Results 

Table 1: Maternal characteristics of women with intrahepatic cholestasis of pregnancy and the control group. 

 CASE GROUP  CONTROL GROUP P VALUE 

MATERNAL AGE(YEARS) 26(20-32) 26.5 (21-30) 0.59 

PRIMIPAROUS(Y/N) 35(70%) 30(60%) 0.29 

MULTIPAROUS(Y/N) 15(30%) 20(40%) 0.29 

BMI 23.5(21.8-26.7) 22.65 (20.8-24.7) <0.0001 

PERSONAL HISTORY OF 

IHCP 

13 (26%) 0 0.02 

FAMILY HISTORY OF IHCP 6 (12%) 0 0.02 

GESTATIONAL DIABETES 11 (22%) 5 (10%) 0.16 

Table 1 shows maternal characteristics of women with 

intrahepatic cholestasis of pregnancy and the control 

group. Median age of case group is 26 and of control 

group it is 26.5 years. We calculated median for various 

parameter shown in table 1. There is significant 

difference in BMI and family history of IHCP as their p 

value is <0.05. 

Table 2: Neonatal and maternal outcomes of pregnancies with intrahepatic cholestasis of pregnancy (IHCP). 

 CASE GROUP  CONTROL GROUP P- VALUE 

OBSTETRIC OUTCOMES  

GESTATIONAL AGE AT BIRTH 37.5 (37-38) 39.5(39-40) <0.0001 

PRETERM DELIVERY BEFORE 37 WEEK 9(18%) 5(10%) 0.25 

MECONIUM-STAINED FLUID 12(24%) 10(20%) 0.63 

BIRTH WEIGHT(GRAMS) 3032(2890-3350) 3315(3150-3610) <0.0001 

MATERNAL OUTCOMES  

INDUCTION OF LABOUR 39(78%) 10(20%) <0.0001 

VAGINAL DELIVERY 33(66%) 45(90%) 0.003 

CESAREAN DELIVERY DURING LABOUR 7(14%) 5(10%) 0.54 

SCHEDULED CESAREAN DELIVERY 6(12%) 5(10%) 0.7 

POSTPARTUM HEMORRHAGE 7(14%) 10(20%) 0.42 

MATERNAL TRANSFUSION  1(2%) 5(10%) 0.09 

NEONATAL OUTCOMES  

5-MIN APGAR SCORE <7 7(14%) 6(12%) 0.76 

RESPIRATORY DISTRESS SYNDROME 12(24%) 7(14%) 0.2 
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MECHANICAL VENTILATION OR INTUBATION  2(4%) 5(10%) 0.24 

ADMISSION TO NEONATAL INTENSIVE CARE 

UNIT 

8(16%) 8(16%) 1 

STILLBIRTH 0 0 0 

In table 2, we found neonatal and maternal outcomes of 

pregnancies with intrahepatic cholestasis of pregnancy 

(IHCP). Here we classified this table in 3 categories 

named as Obstetric outcomes, Maternal outcomes and 

Neonatal outcomes. Their corresponding outcome is 

shown in table 2. We found significant difference in 

gestational age at birth and induction of labours 

between women with IHCP and controls as their p 

value is < 0.05. 

Table 3: Clinical and laboratory characteristics according to the severity of intrahepatic cholestasis of pregnancy (IHCP) 

 MILD 

CHOLESTASIS 

MODRATE 

CHOLESTASIS 

SEVERE CHOLESTASIS P-VALUE 

MEDIAN GESTATIONAL 

AGE AT DIAGNOSIS 

(WEEKS) 

36(33-38) 35(33-38) 32.55(31.5-35) 0.003 

MEDIAN GESTATIONAL 

AGE AT 

DELIVERY(WEEKS) 

38(38-38) 38(37-38) 37.5(37-38) 0.0001 

RESPIRATORY DISTRESS 

SYNDROME 

6(20%) 5(31.2%) 2(50%) 0.16 

BIOCHEMISTRY AT DIAGNOSIS   

BILE ACID 16(12-23) 40(21.2-55) 49.5(38-58) 0.001 

ASPARTATE TRANSAMINASE 52(32-85) 96(46.5-170) 242.5(224-304) 0.0001 

ALANINE TRANSAMINASE 88(40.6-154.2) 138(57-308) 468.5(158-478) 0.16 

MOST SEVERE BIOCHEMISTRY    

BILE ACID  19(14-26) 55.5(43.2-207.9) 134.5(131-140) 0.0001 

ASPARTATE TRANSAMINASE  53(34-96) 95.5(54-206.4) 237.5(224-323) <0.001 

ALANINE TRANSAMINASE 78(38-160) 112(54-296) 468.5(246-478) <0.001 

TREATMENT    

URSODEOXYCHOLIC ACID 

TREATMENT 

9(30%) 14(87.5%) 3(75%) 0.3 

TERM AT BA 

NORMALIZATION  

36(35-38). 36(35-38) 32(32-32) <0.0001 

STANDARDIZATION TIME  7.5(3.8-28) 12.25(10-28) 16(16-16) 0.0006 
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PRURITUS DISAPPEARANCE 9(30%) 4(25%) 0 0.72 

BIOCHEMISTRY AT DELIVERY   

BILE ACID  12(8-23) 29.5(13-48) 74(46.1-78.1) <0.001 

ASPARTATE TRANSAMINASE  37(27-89) 56(26-94) 119.5(34-250) <0.0001 

ALANINE TRANSAMINASE 58(30-138) 58(27-157 189.5(42.5-540) <0.001 

PROTHROMBIN TIME  102(92-112) 100(98-112) 100(98-100) 0.87 

POSTPATUM HEMOGLOBIN 12.1(12-13) 11.7(10.6-13) 11.55(11.4-12.2) 0.9 

In table 3, we found clinical and laboratory 

characteristics according to the severity of intrahepatic 

cholestasis of pregnancy (IHCP). Their data are shown 

in table 3.  

Discussion 

During our study period, no stillbirths occurred in 

either group. After adjusting the confounding factors, a 

higher rate of RDS and neonatal morbidity was found 

among neonates of the cholestasis group. Mothers with 

IHCP had more postpartum hemorrhages than control 

women, without a proportionate rise in requirement for 

blood transfusions. The RDS rate was three times 

higher among neonates of the cholestasis group, similar 

to findings from other studies. Zecca et al, in a case-

control study (matching on gestational age) showed a 

risk of RDS in IHCP newborns 2.5 times higher than in 

control infants regardless of the magnitude of 

hypercholanemia [9]. A study by Sengupta S et al 

morbidity in the IHCP cases was higher than that in the 

control population delivered in the same late preterm 

period [Z13]. Hypothesis by Zecca E et al 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” [9,33]. 

Kawakita T et al however showed, no significant 

differences in acid-base status or meconium staining 

during labor, contrary to other studies [34]. Chappell L 

C showed the PITCHES trial outcome was to evaluate 

perinatal outcome in IHCP-affected pregnancies of 

ursodesoxycholic acid versus placebo [35]. Authors 

funded that treatment with ursodeoxycholic acid does 

not reduce adverse perinatal outcomes. Wikstrom S E et 

al found the proportion of women with diabetes was 

higher among IHCP cases compared with control, as 

expected from previous studies [36]. Kawakita T et al 

found the risk of stillbirth seems to increase after 37 

weeks and is rare before 34 weeks. Ovadia C et al 

found increase with BA level [34], when serum bile 

acids concentrations are of 100μmol/ L or more [37]. 

Sentilhes L found that the bile acids are not an infallible 

surveillance marker, and the level can rise abruptly, as 

shown by the serious accidents reported in this context 

[26]. Ethnicity (Latino, native American) is also a 

reported risk factor for stillbirths associated with 

cholestasis [38], but these ethnicities were not 

represented in our study. Similar study by Quigley M A 

et al in IHCP, stillbirth prevention must be weighed 

against the long-term consequences of “late preterm” 

birth [39]. Although the American College of 

Obstetricians and Gynecologists recommends active 

management, the ideal time for termination of 

pregnancy has not been advised. Similar study by 

Quigley M A et al advocate that 36 weeks of gestation 

is the best compromise between the risks of preterm 

delivery and the risk of stillbirth or neonatal death [39]. 

However, our results do not support systematic delivery 

at this late preterm gestational age. The Royal College 

of Obstetrics and Gynaecology also, does not 
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recommend systematic active management [40]. 

Henderson E et al on the other hand conclude that if 

IHCP is associated with stillbirth, which it does not 

consider statistically proven, the risk is clinically 

insignificant [27]. Regarding maternal outcomes, the 

planned cesarean rate was significantly higher in IHCP 

cases. Induction of labor for women with IHCP did not 

increase the emergency cesarean rate [41]. Khireddine 

et al found the postpartum hemorrhage rate was higher 

in IHCP cases, probably related to their higher rates of 

cesarean delivery and of oxytocin-induced labor [42]. 

In our study, however, we did not observe any 

differences in the transfusion rates or maternal 

hemostasis problems, consistent with Brouwers et al. 

[43]. Our study nonetheless has some limitations. It was 

a retrospective study with potential bias. Thus, we 

chose to report and analyze the rates of RDS rather than 

neonatal unit admission to limit reporting bias. 

Conclusion  

Although no marker can rule out the onset of in utero 

fetal death, weekly clinical and laboratory monitoring 

appear beneficial and essential. Treatment with 

ursodeoxycholic acid does not reduce adverse perinatal 

outcomes, but may provide symptomatic relief [35]. 

The adverse pregnancy outcomes associated with 

intrahepatic choles tasis of pregnancy have been 

clarified by thus study and also identified that women 

with serum bile acids of 100 µmol/L or more have a 

significantly increased risk of stillbirth. Future research 

should target mechanistic explanations for the increased 

risk of stillbirth in intrahepatic cholestasis of pregnancy 

and the potential of specific treatments to prevent fetal 

death. 
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