
J.Gynaecol. Obstet. 2021, 33, N.4

224

Intrahepatic cholestasis of pregnancy: a narrative review of the management 

A. Palmisano, M. Morlando, M. La Verde, A. D’Alessio, D. Ambrosio, C. Trotta, N. Colacurci, M. Maritato

Department of Woman, Child and General and Specialized Surgery, Luigi Vanvitelli University of Campania , Naples, Italy

Gynæcology & Obstetrics
Italian Journal of

REVIEW

December 2021 - Vol. 33 - N. 4 - Quarterly - ISSN 2385 - 0868

ABSTRACT

Intrahepatic cholestasis (ICP) is the most common liver disease 
in pregnancy. It is a multifactorial disease characterized by a 
supraphysiological rise in bile acid level associated with ma-
ternal symptoms. ICP is associated with increased incidence 
of some fetal complication, such as respiratory distress, pre-
mature delivery and stillbirth. For these reasons early recogni-
tion, a specific monitoring and appropriate treatment during 
pregnancy are necessary to improve fetal outcome. However, 
the optimum management and the best time of delivery still 
remain unclear. The purpose of this review is to evaluate and 
compare the most recent definitions and guidelines for intra-
hepatic cholestasis of pregnancy, trying to provide a global 
overview improving early diagnosis and adequate manage-
ment. 

SOMMARIO

La colestasi intraepatica (ICP) è la più comune malattia epati-
ca in gravidanza. È una malattia a origine multifattoriale, ca-
ratterizzata da un incremento della concentrazione degli acidi 
biliari associato a sintomi materni. Inoltre, la colestasi gravidi-
ca si associa a un’aumentata incidenza di alcune complicanze 
fetali, come ad esempio la sindrome da distress respiratorio, il 
parto pretermine e la morte intrauterina. Per questo motivo, 
una diagnosi precoce, un monitoraggio specifico dei markers 
biochimici e sintomi caratteristici di questa patologia e un ap-
propriata terapia durante la gravidanza, sono fondamentali 
per ridurre le complicanze fetali. Tuttavia, il management otti-
male di questa malattia e il momento migliore in cui indurre o 
espletare il parto non sono ancora chiari. L’obiettivo di questa 
review è analizzare e confrontare tra loro gli studi clinici e li-
nee guida più recenti presenti in letteratura sulla colestasi in-
traepatica in gravidanza, con l’intento di fornire informazioni 
più dettagliate per definire i criteri diagnostici utili per la dia-
gnosi precoce e stabilire i più adeguati protocolli diagnostici 
per curare la colestasi gravidica e ridurre così le sue compli-
canze materno-fetali. 
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INTRODUCTION

Intrahepatic cholestasis of pregnancy (ICP), also 
called obstetric cholestasis, is a relevant and com-
mon liver disorder in pregnancy, usually occurring 
during the second or third trimester (1, 2) howev-
er, recent evidence showed that in rare situations 
ICP could be diagnosed as early as the first tri-
mester. The gestational age at diagnosis does not 
differ significantly by severity, although severe 
ICP tended to be diagnosed around a week earlier. 
ICP is a pregnancy-specific condition with a mul-
tifactorial aetiology that includes environmental 
and hormonal contribution in genetically suscep-
tible women. ICP is characterized by a supraphys-
iological rise in bile acid levels and pruritus, and 
requires careful monitoring during pregnancy 
because of the associated intrauterine fetal death. 
Fetal death is the worst complication of ICP; the 
cause of fetal death is not well understood; still, 
it possibly has a relationship to the toxic effects of 
bile acids on the fetal heart, causing arrhythmias 
and chorionic vasospasm causing deprivation of 
maternal oxygenated blood to the fetus causing as-
phyxia. For this reason, it is very important to have 
an active and apprehensive management.
However, clinical symptoms are variable and often 
unclear, with some patients paucisymptomatic and 
other symptomatic. Therefore, the early recognition 
and appropriate treatment of ICP should become 
a priority for obstetricians. In the last years, there 
were many attempts to find consensus about the 
management of ICP to provide an easier and earlier 
diagnosis and a consequent more accurate manage-
ment of patients. The purpose of this review is to 
evaluate the most recent definitions and guidelines 
for ICP, to provide a global overview and improve 
early diagnosis and adequate management.

EPIDEMIOLOGY AND ETIOLOGY

The prevalence of ICP is influenced by genetic and 
environmental factors, varying between 0.7 and 
5% in different population around the world (3). 
Risk factors include advanced maternal age, multi-
parity, history of oral contraceptive use, history of 
fertility treatment in women or twin pregnancies 
and a history of ICP during previous pregnancies 
(4-8). Interestingly, ICP is more common during 
colder months, for unknown reasons (4, 6, 9, 10-
13). Seasonal variations in ICP have been assumed 

to be associated with dietary factors related to low 
maternal levels of selenium, zinc and vitamin D 
and high levels of copper (6, 14, 15).
The pathogenesis of ICP is poorly understood and 
is thought to be complex and multifactorial. Genet-
ic susceptibility, hormonal, and environmental fac-
tors have been proposed as possible mechanisms. 
There appears to be a relation between cholestatic 
properties of reproductive hormones in genetically 
susceptible women and ICP. The supportive evi-
dence for the genetic susceptibility hypothesis lies 
in the fact that the disease has been observed more 
in familiar clustering patterns, first-degree relative, 
and a higher risk of disease recurrence with subse-
quent pregnancies (16, 17). Recent studies showed 
mutations in gene (ABCB4) encoding for hepatobi-
liary canalicular translocator proteins called multi-
drug resistance 3 (MDR3) and pedigrees with the 
mode of inheritance being a sex-limited, dominant 
pattern (17-19). Other genes probably involved in 
the development of ICP are ATP8B1 (FIC1), ABCB11 
(BSEP), ABCC2, and NR1H4 (FXR) (20-23).
The role of reproductive hormones in developing 
ICP has also been investigated in different stud-
ies. Many studies showed an association between 
high levels of estrogen conditions such as multiple 
pregnancy, ovarian hyper-stimulation effect and 
late second-trimester presentation of ICP (24).
In fact, ICP typically occurs in the late second tri-
mester or in twin pregnancies, when the estrogen 
levels are the highest level and resolvers after de-
livery, when sex hormone levels fall down.
ICP shows similar characteristics seen in women 
taking contraceptive pills high in estrogen quan-
tity. High circulating estrogen levels may induce 
cholestasis in genetically predisposed women in 
ICP (25). Physiopathologically, estrogen seems to 
reduce the expression of nuclear hepatic bile acid 
receptors and hepatic biliary canalicular transport 
proteins in genetically susceptible women causing 
impairment of hepatic bile acid homeostasis and 
subsequent increased level of bile acids (26). The 
role of progesterone is less understood; however, 
recent studies, including some animal model stud-
ies, have demonstrated that progesterone sulfated 
metabolites are partial agonists of farnesoid X re-
ceptor FXR (also called bile acid receptor) (26). The 
progesterone sulfate metabolites alter the hepato-
biliary transport system by impairing the function-
ing of the main hepatic bile acid receptor (27, 28). A 
previous study showed that ICP may be associated 
with an increase in 3α-monosulfated and disulfat-
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ed progesterone metabolites, compared with nor-
mal pregnancies. In fact, ICP symptom severity is 
correlated to sulfated progesterone metabolite lev-
els in the urine of ICP women (29).
Finally, a number of studies have established that 
the gut microbiota changes during pregnancy, and 
this can be associated with the gestional metabolic 
alterations, including ICP, observed in late preg-
nancy (29-31).
Some Authors showed that imbalances in the ma-
ternal serum cytokine profile may be associated 
with ICP. In particular, the Authors showed that cir-
culating proinflammatory cytokines are increased, 
including IL-6, IL-12, IL-17, and TNF-α, while an-
ti-inflammatory cytokine IL-4 is decreased (32, 33). 
Work in obstructive cholestasis has suggested that 
bile acids levels associated with ICP cause the re-
lease of proinflammatory cytokines into the circu-
lation that accumulate in the liver and can lead to 
hepatic injury (33).

CLINICAL PRESENTATION

The ICP is an exclusion diagnosis: elevated serum 
total bile acid levels (≥ 10 μmol/l) and normal or in-
creased serum transaminases with pruritus are the 
typical characteristic findings of this pregnancy-spe-
cific disease (1, 2). ICP can be classified based on se-
rum total bile acid levels in: mild cholestasis (10 < bile 
acids < 39 μmol/L), moderate cholestasis (40 < bile 
acids < 99 μmol/L) o severe cholestasis (bile acids 
> 100 μmol/L). The main symptom of this disease 
is generalized intense pruritus sine materia (without 
lesion, rash and other excoriation) that may precede 
biochemical abnormalities. It often develops after 25 
weeks of gestation, with 80% of cases occurring after 
the 30th week of pregnancy (15). 
Pruritus typically predominates on palms and soles 
of the feet and worsens at night, its location may 
be discriminatory for ICP diagnosis (4, 6). Other 
symptoms of cholestasis are nausea, anorexia, fa-
tigue, right upper quadrant pain, dark urine, and 
pale stool, steatorrhea, malabsorption of fat-solu-
ble vitamins and weight gain. Clinical jaundice is 
rare but may present in 14 to 25% of patients after 
1 to 4 weeks from the onset of pruritus, with dark 
urine and pale feces (6, 9, 34). Some patients also 
complain of insomnia secondary to pruritus. Gen-
erally, the physical examination is unremarkable 
except for scratch marks on the skin from pruritus. 
Generally, ICP is a benign condition for the mother, 

in fact it has rapid postnatal resolution and pruritus 
often disappears in the first days following delivery. 
Symptoms, abnormal liver function and biochemi-
cal abnormalities, spontaneously and rapidly (with-
in 6 weeks) revert to normal after delivery with 
good maternal prognosis. However, liver tests and 
bile acid concentrations controls are recommended 
to be performed during pregnancy and 6 to 8 weeks 
after delivery. According to recent data, ICP seems 
to be associated with an increased risk of develop-
ing other hepatobiliary diseases, such as hepatitis C, 
cirrhosis, and gallstones. In addition, patients with 
underlying chronic liver diseases (e.g., hepatitis C or 
chronic hepatitis of different etiologies) have an in-
creased risk of developing ICP (5, 13).
ICP is also associated with altered maternal lipid 
profiles: dyslipidaemia (35, 36), increased risk of ges-
tational diabetes mellitus or impaired glucose toler-
ance (36, 37) and preeclampsia; therefore is important 
a strict follow-up for these diseases in women with 
ICP, especially among those with early presentation 
and twins’ gestations. A large Swedish national co-
hort highlighted that patients with ICP had an OR of 
2.62 (95% CI, 2.32-2.78) for preeclampsia (38). Raz at 
all showed that patients with total bile acid levels > 
40 micromol/L have the highest risk of for eclamp-
sia and preeclampsia. They also suggested that the 
diagnosis of preeclampsia occurs approximately 2-4 
weeks after ICP diagnosis, and proteinuria preced-
ed elevated blood pressure (39). Moreover, women 
with ICP are also at a higher risk for cardiovascular 
disease morbidity (40). Perhaps ICP is responsible 
for endothelial injury and atherosclerosis; therefore, 
blood lipid panel and cholesterol testing may be of-
fered to higher risk women with ICP during the post-
partum period, when pregnancy specific hormones 
lose their effect on plasma lipid profiles. In literature 
has been reported that postpartum hemorrhage risk 
is not increased among women with ICP (40).

FETAL RISKS

If on one side, generally, ICP is a benign condi-
tion for the mother, on the other side, it may be 
associated with a higher rate of adverse neonatal 
outcome (table I). ICP increases the risk of sponta-
neous and iatrogenic preterm labor, fetal distress, 
sudden intrauterine fetal death and admission to 
the neonatal unit (4, 9, 12, 41). Some studies have 
shown that adverse pregnancy outcomes were 
higher in patients diagnosed to have early onset 
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17). Finally, other recent studies showed that fetal car-
diomyocytes express receptors for bile acids known 
as the nuclear bile acids receptor farnesoid-X receptor 
(FXR) that have been found to be involved in cardiac 
injury and cardiomyocyte apoptosis (46). It has been 
speculated that bile acid salts may also accumulate in 
the placenta, lead to edema, and accelerate placental 
cell apoptosis with subsequent alteration of the pla-
cental function. Moreover, a vasoconstrictive effect of 
bile acids on isolated human placental chorionic veins 
has also been shown, which may explain the occur-
rence of sudden fetal distress, asphyxia, or death in 
newborns.
Moreover, elevated maternal and amniotic fluid 
levels of bile acids can lead to umbilical vessels 
spasms with resultant reduction in the trans-pla-
cental nutrient exchange and fetal oxygenation. 
The hypothesis to explain increased neonatal mor-
bidity also includes a direct effect of bile acids 
on neonatal lung, possibly leading to a “bile acid 
pneumonia” (47, 48). Since bile acids was found in 
the in bronchoalveolar lavage fluid of neonates af-
fected by RDS, some authors have speculated that 
bile acids inhibit surfactant activity (48, 49).
The rate of malformations or abortions is not in-
creased in ICP. The prevalence of in utero and peri-
natal mortality is estimated at 0.5%. Some stud-
ies showed that total bile acid concentrations are 
more highly predictive of stillbirth for singleton 
pregnancies than the other biomarkers, for exam-
ple aminotransferase, aspartate aminotransferase 
and bilirubin. Indeed, a large systematic review 
demonstrated that the highest risk of stillbirth oc-
curred in women with total bile acids greater than 
or equal to 100 micomol/L (50).

MANAGEMENT: DIAGNOSIS

The diagnosis of ICP relies on clinical symptoms 
and biochemical evidence of liver dysfunction, af-
ter excluding other causes of hepatobiliary diseas-
es. Clinical symptoms are characterized by gener-
alized itching, mainly localizing to the palms of the 
hands and the soles of the feet, with a nocturnal 
predominance (51, 52). It occurs during the second 
and the third trimester and rarely during the first 
trimester. There is not any rush over the skin and 
jaundice is rare and more likely associated with 
other hepatic disorders (42). The pruritus can pre-
cede the rise in serum bile acids by several weeks. 
Therefore, if symptoms persist and there is no other 

ICP compared to the late-onset ICP. The analysis 
revealed significantly higher rates of fetal distress, 
intrauterine growth restriction, preterm birth, and 
low birth weight in the early-onset ICP group (42).
Many studies highlight the importance of regular 
monitoring of serum bile acid levels in women di-
agnosed with ICP and suggest that women with bile 
acid levels that do not exceed 40 micromoles/L may 
not be at an increased risk of fetal complications. In 
a prospective study in the United Kingdom of wom-
en with severe ICP (defined as bile acid levels ≥ 40 
μmol/L), Geenes et al. (41) have found that wom-
en with ICP have an increased risk of preterm birth 
(25% vs 6.5%; aOR 5.39; 95% CI 4.17-6.98), neonatal 
unit admission (12% vs 5.6%; 95% CI 1.97-3.65), and 
stillbirth (1.5% vs 0.5%; aOR 2.58; 95% CI 1.03-6.49). 
They also found that meconium-stained amniotic 
fluid was associated with increasing levels of bile ac-
ids. Analysis with logistic regression by Otzas et al. 
have revealed that the probability of preterm delivery 
does not increase until (mean platelet volume) MPV 
levels exceeded 11.2 fL [odds ratio (OR) = 2.68, 95% 
confidence interval (CI) = 1.13-6.32, P = 0.025]. Total 
bilirubin levels exceeded 0.6 mg/dL (OR = 3.13, 95% 
CI = 1.21-8.09, P = 0.019) if we consider as outcome a 
low APGAR score, only increased postprandial total 
bile acid levels of ≥ 51 μmol/L are found to be sig-
nificantly predictive (OR = 3.02) (43). Although the 
precise mechanism is not established, it is likely that 
elevated bile acids influence myometrial contraction 
leading to the increased pre-term labor rates. This is 
suggested by in vivo and in vitro data even if the lab-
oratory findings were thousand times more concen-
trated than those, we observe in ICP affected women. 
Indeed, when bile acids are administered to pregnant 
ewes via an intravenous infusion pump, they have in-
creased rates of preterm delivery, and different exper-
iments demonstrated that the addition of bile acids 
to the culture medium of cultured uterine myocytes 
enhanced expression of the oxytocin receptor (1, 9). 
In addition, elevated bile acid concentrations impair 
cell membrane permeability and stimulate the release 
of prostaglandins, thus leading to enhanced uterine 
reactivity as well as increased sensitivity to oxytocin, 
which might cause preterm labor (44). Several ex-
perimental studies on animals showed that high bile 
acids levels have a harmful effect on cardiomyocytes 
(45). In rats, cardiomyocyte exposure to taurocholate 
provoked arrhythmias and impaired contractility. 
Therefore, it was hypothesized that the fetal deaths in 
ICP may be caused by an acute cardiac event caused 
by raised fetal serum taurocholate concentrations (16, 
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explanation, it is necessary to repeat measurement 
of total bile acid concentration and serum transam-
inases if the previous values were normally (51).
The serum analysis is important to evaluate the ele-
vated total bile acid concentration whit cut-off values 
ranging from 10 to 14 μmol/L as abnormal (42, 53, 
54). We can consider mild cholestasis (10 < bile acids 
< 39 μmol/L), moderate cholestasis (40 < bile acids 
< 99 μmol/L) o severe cholestasis (bile acids > 100 
μmol/L). Total bile acids are often reported includ-
ing cholic, chenodeoxycholic, deoxycholic, ursode-
oxy-cholic, lithocholic, and hyodeoxycholic acids. In 
healthy non-pregnant women, chenodeoxycholic acid 
levels in serum are higher than cholic acid levels (55). 
In women with ICP, cholic acid is greatly increased 
over chenodeoxycholic acid, often in a ratio of 3 to 1.
There are different types of assay available for bile 
acid test. Mass spectrometry and liquid chromatog-
raphy can determine total and fractionated bile acid, 
while enzymatic assay provide only total bile acids. 
For ICP diagnosis, we usually analyze fasting bile 
acids; however, sometimes we could also use ran-
dom bile acids because the differences between ran-
dom and fasting results are small (56). Liver trans-
aminases aspartate aminotransferase (AST) and 
alanine aminotransferase (ALT) are also commonly 
elevated in ICP, possibly preceding the increase in 
bile acids by 1 to 2 weeks. However, elevated trans-
aminases are not necessary for the diagnosis.
Once pregnant women have itching symptoms bile 
acid levels should be immediately measured. Re-
gardless of the severity of the disease, total bile acid 
and liver function need to be checked every 1~2 
weeks until delivery. For those with severe degree, 
the detection interval can be reduced moderately 
(42). It is important to note that ICP is an exclusion 
diagnosis: other liver diseases should be considered 
in case of atypical symptoms, such as abdominal 
pain, ascites, asterixis, jaundice or tremor. The dif-
ferential diagnosis includes autoimmune hepatitis, 
viral hepatitis, acid fatty liver disease, preeclamp-
sia, Hellp’s syndrome, alcoholic liver disease, bili-
ary obstruction and others rarest disorders (57). The 
clinician must evaluate risk factors for non-alcoholic 
fatty liver disease (such as obesity, type 2 diabetes, 
or dyslipidaemia), strong personal or familial histo-
ry of autoimmune diseases, a family history of liver 
diseases, or exposure to medications or toxins that 
could cause liver damage. In these cases, alternative 
diagnosis and referral to a liver specialist should 
be considered. A suspicion for an alternative diag-
nosis based on atypical symptoms should suggest 

additional adjunctive tests such as liver ultrasound, 
the appearance of the liver on ultrasound should be 
normal with ICP (58). Other biochemical changes in 
serum analyses can be found, for instance Oztas E 
et al. have demonstrated that women with ICP have 
a significantly higher mean platelet volume (MPV) 
(mean 10.2 ± 1.0 vs 11.0 ± 1.3; P < 0.001) and platelet 
distribution width (PDW) (mean 13.1 ± 2.3 vs 14.7 ± 
2.8; P < 0.001) values compared to controls (43).

MANAGEMENT: TREATMENT

Different medications have been proposed to treat 
ICP with the potential goal to reduce both mater-
nal symptoms and the risk for adverse perinatal 
outcomes. First line treatment is represented by 
ursodeoxycholic acid (UDCA), with the mecha-
nism of action not completely understood. Still, 
several studies demonstrated that treatment is as-
sociated with a reduction in total serum bile acids 
in both maternal and umbilical cord serum and a 
qualitative change in the serum bile acid pool (59, 
60, 61). It has been hypothesized that UDCA acid 
concentrates in hepatocytes and bile, resulting in 
decreased hepatic cholesterol synthesis, hepat-
ic cholesterol secretion, and intestinal cholesterol 
reabsorption. The symptoms improvement is usu-
ally observed within 1 to 2 weeks after initiation 
and a decrease in serum bile acids two weeks after. 
The standard starting dose for UCDA is 10-15 mg/
kg/ day, which can be divided into twice ore three-
times daily doses. UCDA can be titrated to a maxi-
mum dose of 21 mg/kg/day (~1500 mg for a 72 kg 
patient), usually split into multiple doses.
This therapy seems to improve symptoms and re-
duce liver dysfunction; however, its beneficial ef-
fects are still debated. For instance, the PITCHES 
trial has demonstrated that ursodeoxycholic acid 
is not effective in reducing a composite of adverse 
perinatal outcomes in women with ICP. Indeed, 
according to this study, although ursodeoxycholic 
acid appears to be safe, it has no clinically mean-
ingful effect on maternal itch symptoms. In fact, it 
does not reduce maternal bile acid concentrations, 
and the reduction in alanine transaminase is of 
uncertain clinical significance, given that alanine 
transaminase is not known to be associated with 
the risk of stillbirth or preterm labor in ICP (62) (ta-
ble I). The drug is usually well tolerated, although 
some patients report nausea and dizziness as ad-
verse drug reaction.
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Another treatment provides the use of Cholestyr-
amine, an anion exchange resin, which binds to 
bile acids in the intestine, sequestering them from 
enterohepatic recycling and committing them 
to fecal excretion. However, according to Kond-
rackiene J and coll. (63), the use of 8 g daily for 14 
days of this drug is less efficient to reduce serum 
alanine and aspartate aminotransferase activities 
and endogenous serum bile acid levels compared 
to UDCA (P < .01 and P < .02 vs ursodeoxycholic 
acid). Moreover, Cholestyramine is not considered 
a first-line treatment of ICP for its side effects, such 
as constipation, diarrhoea, abdominal pain, nau-
sea, and concerns exists regarding the associated 
decrease in vitamin K levels.

S-adenosyl-L-methionine influences hepatic mem-
brane composition and therefore biliary excretion of 
bile acids and other steroid hormones, and it is gener-
ally used in combination with UDCA. The combined 
therapy, according to Zhang L. et al. (64) significantly 
improves pruritus, levels of total bile acids, alanine 
aminotransferase (ALT), aspartate aminotransferase 
(AST) and total bilirubin (TB). In their study, single-
ton pregnancies with ICP that have been random-
ized into three treatment groups: oral UDCA 4 × 250 
mg daily (Group 1, n = 41), intravenous SAMe 1000 
mg daily (Group 2, n = 38), and a combination of 
both drugs (Group 3, n = 41) until delivery. All ther-
apies significantly and equally improved pruritus. 
The serum levels of total bile acid, alanine amino-

Table I. Comparative guidelines on intrahepatic cholestasis of pregnancy diagnosis and treatment.
Guidelines RCOG SAMNCP GWADOH ACG

Clinical symptoms

Pruritus Yes Yes Yes Yes

Ascites No No No No

Asterixis No No No No 

Jaundice Yes Required Yes Yes

Steatorrhea Yes Yes Yes Not specific

Laboratory tests

Bile acids Yes Yes Yes Yes

Transaminases Diagnostic Yes Diagnostic Yes

γGT Yes Yes Optional Optional

PT Yes Yes Yes Optional

Bilirubin Yes Yes Yes Yes

Liver ultrasound Recommended Recommended

Laboratory tests for differential diagnosis 

HCV Yes Yes Yes Not required

EBV Yes Yes Yes Not required

CMV Yes Yes Yes Not required

Primary biliary cirrhosis Yes Yes Yes Not required

Primary sclerosing cholangitis Yes Yes Yes Not required

Prenatal controls Not specified Not specified Every two weeks Not specified

Treatment

UDCA No dosing 
provided 

Max 750 mg 3-4 
times /day

10-15 mg/kg/
day

10-15 mg/kg/
day

S-adenosyl-L-methionine No No No No

Dexamethasone Not first line Not first line Not first line May be used for 
lung maturity

Rifampin Consider if 
UDCA fails

Delivery timing Depending 
on laboratory 
abnormalities

38 wks or earlier
If bile acids > 
100 μmol/L

37-38 wks 
or earlier if 
maternal or fetal 
impairment

37 wks

Resolution after delivery In 6 wks In 6 wks In a month Not specified

Royal College of Obstetricians and Gynaecologists (RCOG) “Obstetric Cholestasis (2011)”; South Australia Maternal and Neonatal Community of Practice (SAMNCP) Clinical 
Guideline “Obstetric Cholestasis (2016)”; Government of Western Australia Department of Health (GWADOH) Clinical Guideline “Cholestasis in Pregnancy (2014)”; American 
College of Gastroenterology (ACG) “Liver Disease in Pregnancy (2016)”.
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transferase (ALT), aspartate aminotransferase (AST) 
and total bilirubin (TB) in each group significantly 
decreased after treatment (p < 0.05). Group 1 was 
more effective than Group 2 in reducing total bile 
acids concentration (p < 0.05), Group 1 and Group 
3 showed more effective than Group 2 in reducing 
AST and TB concentrations (p < 0.05), and Group 1 
facilitated deliveries at term. No perinatal death or 
adverse drug reactions were observed.
Dexamethasone has also been proposed as a treat-
ment for ICP given its effect on reducing circulating 
estriol levels whose levels are increased. Neverthe-
less, according to Giantz et al. (65) the administration 
of Dexamethasone (12 mg/day) does not improve 
pruritus or reduce ALT and it is less effective than 
UDCA at reducing bile acids and bilirubin (66, 67).
Rifampin is a semisynthetic derivative of one of 
the rifamycins, a group of macrocyclic antibiotics 
produced by Streptomyces mediterranei. Though 
not yet studied for use in ICP, there is evidence to 
suggest that rifampicin is an effective second-line 
treatment for primary biliary cirrhosis. Further 
studies are needed to fully establish the extent to 
which rifampicin may be useful in ICP and to inves-
tigate any potential effect on perinatal outcomes. 
The proposed mechanism of action for rifampicin 
in cholestasis is enhanced bile acid detoxification 
and excretion, an effect that is complementary to 
the upregulation of hepatic bile acid export by ur-
sodeoxycholic acid (68).
Antihistamines such as chlorpheniramine are of-
ten used in ICP but there is no evidence of a his-
tamine-mediated pruritus in this pathology thus 
their use is discouraged (69).
Since itching is generally widespread, topical anti-
pruritic such as menthol is also of limited use. ICP 
is associated to an increased risk of preterm birth, 
fetal demise, fetal respiratory distress or meconium 
staining. For these reasons, it is important to adopt 
an active strategy to prevent any fetal problem and 
to program the right time to delivery. The timing of 
delivery should be approached using risk-stratifi-
cation based on-specific factors, including total bile 
acid levels (70, 71).
The Society for Maternal Fetal Medicine (SMFM) 
recommends that patients with a diagnosis of ICP 
begin antenatal fetal surveillance at a gestational 
age when delivery is possible in response to abnor-
mal fetal testing or at the time of diagnosis if it is 
made later in gestation. Since the optimal frequen-
cy of testing is unknown, it may be determined by 
bile acid levels and comorbidities.

A continuous fetal monitoring in labor is necessary 
for the higher risk of stillbirth in patients with ICP 
(72). In Puljic et al. (73) retrospective cohort study 
of over 1.6 million pregnancies, they assess the risk 
of fetal demise, the risk of infant death and the 
composite risk of expectant management for every 
additional week of gestation from 34 to 40 weeks. 
They found that the balance between the risk of 
perinatal mortality associated with liver damage 
and the risk of fetal demise associated with expect-
ant management begin to shift at 36 weeks gesta-
tion. A recent metanalyses (74) compares the ele-
vated serum bile acids level above 100 μmol/L to 
levels below 40 μmol/L. Only women with bile ac-
ids above 100 μmol/L have fetal demise rates and 
an increased risk of stillbirth that are significantly 
higher than the pooled national rate.
Early term induction is discussed in all guidelines 
and there are conflicting opinions because there 
are not published randomized controlled clinical 
trials sufficiently powered to compare delivery 
outcomes at different gestational ages, regardless 
of disease severity, prevention of perinatal morbid-
ity or mortality (table II).
Indeed, ACG society recommends delivery at 37 
weeks (75). RCOG advises discussing with patients 
the option of early term delivery versus expectant 
management (76). RCOG notes that induction may 
be preferential in pregnancies with more severe 
laboratory abnormalities. SAMNCP advises deliv-
ery at 38 weeks for severe disease and to consider 
earlier induction of labor if bile acid concentrations 
are > 100 mmol/L (77).
SMFM recommends delivery between 36 and 39 weeks 
of gestation if total bile acid leves are < 100 mmol/L.
SMSF also recommends delivery at 36 weeks of 
gestation if total bile acid leves are > 100 mmol/L 
because the risk for stillbirth is increased substan-
tially around this gestational age, and suggests 
antenatal administration of corticosteroids for fe-
tal lung maturity for patients delivered before 37 
weeks if not previously treated (72). Delivery be-
tween 34 and 36 weeks of gestation can be con-
sidered if total bile acid leves are > 100 mmol/L, 
and any of the following: intense and unremitting 
maternal pruritus unresponsive to drugs, a prior 
history of stillbirth before 36 weeks of gestation for 
ICP, a clinical or laboratory evidence of worsening 
hepatic function in ICP patients with preexisting 
or acute hepatic disease. GWADOH (Government 
of western Australia department of health) recom-
mends delivery between 37 and 38 weeks unless 
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maternal or fetal compromise dictates earlier in-
duction. Moreover, the majority of early deliveries 
are induced and there is no evidence that this re-
sults in higher rates of emergency cesarean deliv-
ery. Indeed, it has been shown in two retrospective 
cohorts and one prospective study that rates of op-
erative and instrumental delivery are not increased 
in women with ICP after labor induction (78-80).

CONCLUSIONS

ICP is a relative common disorder of pregnancy, 
especially of the second and third trimester, occur-
ring in up to 5% of pregnancies. The diagnosis is 
suspected on clinical symptoms (mainly palm and 
soles pruritus) and is confirmed by the detection 
of elevated total bile acids. Maternal risks are of-
ten negligible while fetal risks may be consider-
able, including fetal death, preterm birth, meconi-
um staining, neonatal asphyxia. Its treatment and 
management remains debated in literature.
Often UDCA is used as first line treatment for its 
beneficial effects both on pruritus and biochemical 
abnormalities, but on the reduction on fetal risks 
has not been definitely proven. Other medications 
revealed to be inferior compared to UDCA. Man-
agement of ICP pregnancy often includes early la-
bor induction between 37 and 39 weeks depending 
on the severity of total bile acids levels.

CONFLICT OF INTERESTS

The authors declare that they have no conflict of 
interests.

REFERENCES

1. Brouwers L, Koster MP, Page-Christiaens GC, et 
al. Intrahepatic cholestasis of pregnancy: maternal 
and fetal outcomes associated with elevated bile 
acid levels. Am J Obstet Gynecol 2015;212:100. e1-7.

2. Wikström Shemer EA, Stephansson O, Thures-
son M, et al. Intrahepatic cholestasis of pregnan-
cy and cancer, immune-mediated and cardio-
vascular diseases: A population-based cohort 
study. J Hepatol 2015;63:456-61.

3. Obstetric cholestasis. R Coll Obstet Gynaecol 
2011 Green-top.

4. Westbrook RH, Dusheiko G, Williamson C. Preg-
nancy and liver disease. J Hepatol 2016;64:933-45.

5. Ahmed KT, Almashhrawi AA, Rahman RN, et al. 
Liver diseases in pregnancy: Diseases unique to 
pregnancy. World J Gastroenterol 2013;19:7639-46.

6. Ozkan S, Ceylan Y, Ozkan OV, Yildirim S. Re-
view of a challenging clinical issue: Intrahepatic 
cholestasis of pregnancy. World J Gastroenterol 
2015;21:7134-41.

7. LeeNM, Brady CW. Liver disease in pregnancy. 
World J Gastroenterol 2009;15:897-906.

8. Hepburn IS, Schade RR. Pregnancy-associated 
liver disorders. Dig Dis Sci 2008;53:2334-58.

9. Glantz A, Marschall HU, Mattsson LA. Intra-
hepatic cholestasis of pregnancy: Relationships 
between bile acid levels and fetal complication-
rates. Hepatology 2004;40:46774.

10. Italian Association for the Study of the Liver 
(AISF); Italian Association for the Study of the 
Liver AISF. AISF position paper on liver disease 
and pregnancy. Dig Liver Dis 2016;48:120-37.

11. Ch’ng CL, Morgan M, Hainsworth I, King-
ham JG. Prospective study of liver dysfunc-

Table II. Maternal and neonatal outcomes after treatment with UDCA.
Authors Study design Sample size Therapy Maternal outcomes Neonatal outcomes

C M P Rodrigues et al. (73) Longitudinal 
prospective study

9 patients UDCA Symptoms improved
bile acids decreased (3-fold)

Apgar: no differences
Birth weight: no differences

D Brites et al. (74) Longitudinal 
prospective study

15 patients UDCA Symptoms improved
cholic acid decreased (3-fold)

Apgar: no differences
Birth weight: no differences

LB Manna et al. (75) Longitudinal 
prospective study

51 patients UDCA Symptoms not valuated
cholic acid decreased (4-fold)
CDCA decreased (5-fold)
UDCA increased (97-fold)

Not evaluated

Joutsiniemi et al. (76) Observational 
retrospective study

208 patients UDCA Total bile acids decreased
Pruritus improved
Liver function tests improved

Apgar: lower in UDCA users
umbilical ph values: no differences
Birth weight: not evaluated

Mazzella et al. (77) Longitudinal 
prospective study

20 patients UDCA Pruritus improved
Liver function tests improved

Apgar: no differences
Birth weight: not evaluated



J.Gynaecol. Obstet. 2021, 33, N.4

232

Intrahepatic cholestasis of pregnancy: a narrative review of the management 

tion in pregnancy in Southwest Wales. Gut 
2002;51:876–80.

12. Geenes V, Williamson C. Intrahepatic cholestasis of 
pregnancy. World J Gastroenterol 2009;15:2049–66.

13. Marschall HU, Wikström Shemer E, Ludvigs-
son JF, Stephansson O. Intrahepatic cholestasis 
of pregnancy and associated hepatobiliary dis-
ease: A population-based cohort study. Hepa-
tology 2013;58:1385–91.

14. Mamianetti A, Tripodi V, Vescina C, et al. Serum 
bile acids and pruritus in haemodialysis pa-
tients. Clin Nephrol 2000;53:194–8.

15. Shekhar S, Diddi G. Liver disease in pregnancy. 
Taiwan J Obstet Gynecol 2015;54:475–82.

16. Pataia V, Dixon PH, Williamson C. Pregnancy 
and bile acid disorders. Am J Physiol Gastroin-
test Liver Physiol 2017;313(1):G1-G6.

17. Davit-Spraul A, Gonzales E, Baussan C, Jacque-
min E. The spectrum of liver diseases related to 
ABCB4 gene mutations: pathophysiology and 
clinical aspects. Semin Liver Dis 2010;30(2):134-46.

18. La Verde M, De Falco L, Torella A, et al. Per-
formance of cell-free DNA sequencing-based 
non-invasive prenatal testing: experience on 
36,456 singleton and multiple pregnancies. 
BMC Med Genomics 2021;14:93.

19. Anzivino C, Odoardi MR, Meschiari E, et al. 
ABCB4 and ABCB11 mutations in intrahepatic 
cholestasis of pregnancy in an Italian popula-
tion. Dig Liver Dis 2013;45(3):226-32.

20. Dixon PH, Williamson C. The pathophysiology 
of intrahepatic cholestasis of pregnancy. Clin 
Res Hepatol Gastroenterol 2016;40(2):141-53.

21. Keitel V, Vogt C, Häussinger D, Kubitz R. Com-
bined mutations of canalicular transporter pro-
teins cause severe intrahepatic cholestasis of 
pregnancy. Gastroenterology 2006;131(2):624-9.

22. Sookoian S, Castaño G, Burgueño A, Gianotti 
TF, Pirola CJ. Association of the multidrugresis-
tance-associated protein gene (ABCC2) variants 
with intrahepatic cholestasis of pregnancy. J 
Hepatol 2008;48(1):125-32.

23. Van Mil SW, Milona A, Dixon PH, et al. Func-
tional variants of the central bile acid sensor FXR 
identified in intrahepatic cholestasis of pregnan-
cy. Gastroenterology 2007;133(2):507-16.

24. Mutlu MF, Aslan K, Guler I, et al. Two cases 
of first onset intrahepatic cholestasis of preg-
nancy associated with moderate ovarian hy-
perstimulation syndrome after IVF treatment 
and review of the literature. J Obstet Gynaecol 
2017;37(5):47-549.

25. Gabzdyl EM, Schlaeger JM. Intrahepatic 
cholestasis of pregnancy: a critical clinical re-
view. J Perinat Neonatal Nurs 2015;29(1):41-50.

26. Abu-Hayyeh S, Papacleovoulou G, Lövgren-Sand-
blom A, et al. Intrahepatic cholestasis of pregnan-
cy levels of sulfated progesterone metabolites 
inhibit farnesoid X receptor resulting in a choles-
tatic phenotype. Hepatology 2013;57(2):716-26.

27. Williamson C, Hems LM, Goulis DG, et al. 
Clinical outcome in a series of cases of obstet-
ric cholestasis identified via a patient support 
group. BJOG 2004;111(7):676-81.

28. Turunen K, Helander K, Mattila KJ, Sumanen 
M. Intrahepatic cholestasis of pregnancy is 
common among patients’ first-degree relatives. 
Acta Obstet Gynecol Scand 2013;92(9):1108-10.

29. Koren O, Goodrich JK, Cullender TC, et al. Host 
remodeling of the gut microbiome and metabolic 
changes during pregnancy. Cell 2012;150:470–80.

30. Gohir W, Whelan FJ, Surette MG, Moore C, 
Schertzer JD, Sloboda DM. Pregnancy-related 
changes in the maternal gut microbiota are de-
pendent upon the mother’s periconceptional 
diet. Gut Microbes 2015;6:310–20.

31. Ovadia C, Perdones-Montero A, Spagou K, et 
al. Enhanced microbial bile acid deconjugation 
and impaired ileal uptake in pregnancy repress 
intestinal regulation of bile acid synthesis. 
Hepatology 2019;70:276–29.

32. Kirbas A, Biberoglu E, Ersoy AO, et al. The role 
of interleukin-17 in intrahe- patic cholestasis 
of pregnancy. J Matern Fetal Neonatal Med 
2016;29:977–81.

33. Biberoglu E, Kirbas A, Daglar K, et al. Role of in-
flammation in intrahepatic cholestasis of preg- 
nancy. J Obstet Gynaecol Res 2016;42:252–7.

34. Kondrackiene J, Kupcinskas L. Intrahepatic 
cholestasis of pregnancy-current achievements 
and unsolved problems. World J Gastroenterol 
2008;14(38):5781-8.

35. Dann AT, Kenyon AP, Wierzbicki AS, Seed PT, 
Shennan AH, Tribe RM. Plasma lipid profiles of 
women with intrahepatic cholestasis of preg-
nancy. Obstet Gynecol 2006;107:106–14.

36. Martineau MG, Raker C, Dixon PH, et al. The 
metabolic profile of intrahepatic cholestasis of 
pregnancy is associated with impaired glucose 
tolerance, dyslipidemia, and increased fetal 
growth. Diabetes Care 2015;38:243–8.

37. Martineau M, Raker C, Powrie R, Williamson 
C. Intrahepatic choles- tasis of pregnancy is 
associated with an increased risk of gestation-



233

Intrahepatic cholestasis of pregnancy: a narrative review of the management A. Palmisano, M. Morlando, M. La Verde, et al. 

al diabetes. Eur J Obstet Gynecol Reprod Biol 
2014;176:80–5.

38. Wikström Shemer E, Marschall HU, Ludvigs-
son JF, Stephansson O. Intrahepatic cholestasis 
of pregnancy and associated adverse pregnancy 
and fetal outcomes: a 12-year population-based 
cohort study. BJOG 2013;120:717-23.

39. Raz Y, Lavie A, Vered Y, et al. Severe intrahepatic 
cholestasis of pregnancy is a risk factor for pre-
eclampsia in singleton and twin pregnancies. 
American journal of obstetrics and gynecology 
2015;213:395.e1-8.

40. Wikström Shemer EA, Stephansson O, Thures-
son M, et al. Intrahepatic cholestasis of pregnan-
cy and cancer, immune-mediated and cardio-
vascular diseases: A population-based cohort 
study. J Hepatol 2015;63:456–61.

41. Geenes V, Chappell LC, Seed PT, Steer PJ, Knight 
M, Williamson C. Association of severe intrahe-
patic cholestasis of pregnancy with adverse preg-
nancy outcomes: a prospective populationbased 
case-control study. Hepatology 2014;59: 1482–91.

42. Kenyon AP, Piercy CN, Girling J, et al. Obstetric 
cholestasis, outcome with active management: a 
series of 70 cases. BJOG 2002;109:282–8.

43. Oztas E, Erkenekli K, Ozler S, et al. Can Routine 
Laboratory Parameters Predict Adverse Preg-
nancy Outcomes in Intrahepatic Cholestasis of 
Pregnancy? J Perinat Med 2015;43(6):667-74.

44. Germain AM, Kato S, Carvajal JA, Valenzuela 
GJ, Valdes GL, Glasinovic JC. Bile acids increase 
response and expression of human myome-
trial oxytocin receptor. Am J Obstet Gynecol 
2003;189(2):577–82.

45. Gorelik J, Shevchuk A, de Swiet M, Lab M, Korchev 
Y, Williamson C. Comparison of the arrhythmogen-
ic effects of tauro- and glycoconjugates of cholic acid 
in an in vitro study of rat cardiomyocytes. BJOG Int 
J Obstet Gynaecol Août 2004;111(8):867–70.

46. Pu J, Yuan A, Shan P, et al. Cardiomyocyte-ex-
pressed farnesoid-X-receptor is a novel apop-
tosis mediator and contributes to myocardi-
al ischaemia/reperfusion injury. Eur Heart J 
2012;34(24):1834–45.

47. Zecca E, De Luca D, Marras M, Caruso A, Ber-
nardini T, Romagnoli. C. Intrahepatic cholesta-
sis of pregnancy and neonatal respiratory dis-
tress syndrome. Pediatrics 2006;117(5):1669–72. 

48. Zecca E, De Luca D, Baroni S, Vento G, Tiberi E, 
Romagnoli C. Bile acid-induced lung injury in 
newborn infants: a bronchoalveolar lavage fluid 
study. Pediatrics 2008;121(1):e 146–9.

49. Zhang Y, Li F, Wang Y, et al. Maternal bile acid 
transporter deficiency promotes neonatal de-
mise. Nat Commun 2015;6:8186.

50. Ovadia C, Seed PT, Sklavounos A, et al. Associa-
tion of adverse perinatal outcomes of intrahepatic 
cholestasis of pregnancy with biochemical mark-
ers: results of aggregate and individual patient 
data meta-analyses. Lancet 2019;393:899-909.

51. Kenyon AP, Piercy CN, Girling J, et al. Pruritus 
may precede abnormal liver function tests in 
pregnant women with obstetric cholestasis: a 
longitudinal analysis.

52. Reyes H. The spectrum of liver and gastrointes-
tinal disease seen in cholestasis of pregnancy. 
Gastroenterol Clin North Am 1992;21(4):905–21.

53. Williamson C, Geenes V. Intrahepatic cholestasis 
of pregnancy. ObstetGynecol 2014;124:120–33.

54. Kawakita T, Parikh LI, Ramsey PS, et al. Pre-
dictors of adverse neonatal outcomes in intra-
hepatic cholestasis of pregnancy.Am J Obstet 
Gynecol 2015;213:570.e1–570.e8.

55. Ye L, Liu S, Wang M, et al. High-performance 
liquid chromatography-tandem mass spec-
trometry for the analysis of bile acid profiles 
in serum of women with intrahepatic cholesta-
sis of pregnancy. J Chromatogr B Anal Technol 
Biomed Life Sci 2007;860:10–7.

56. Egan N, Bartels A, Khashan AS, et al. Reference 
standard for serum bile acids in pregnancy. 
BJOG 2012;119:493-8.

57. Joshi D, James A, Quaglia A, et al. Liver disease 
in pregnancy. Lancet 2010;375:594–605.

58. Wood AM, Livingston EG, Hughes BL, Kuller 
JA. Intrahepatic Cholestasis of Pregnancy: A 
Review of Diagnosis and Management. Obstet 
Gynecol Surv 2018;73(2):103-9.

59. Brites D. Concise Review. Intrahepatic cholesta-
sis of pregnancy:Changes in maternal-fetal bile 
acid balanceand improvement by ursodeoxy-
cholic acid. Ann Hepatol 2002;1(1):20-8.

60. Marschall HU, Wagner M, Zollner G, et al. Com-
plementary stimulation of hepatobiliary trans-
port and detoxification systems by rifampicin 
and ursodeoxycholic acid in humans. Gastroen-
terology 2005;129:476–85.

61. Meng LJ, Reyes H, Palma J, et al. Effects of ursode-
oxycholic acid on conjugated bile acids and proges-
terone metabolites in serum and urine of patients 
with intrahepatic cholestasis of pregnancy J Hepa-
tol 1997;27:1029–1040. Ann Hepatol 2002;1:20–28.

62. Chappell LC, Bell JL, Smith A, et al; PITCHES 
study group. Ursodeoxycholic Acid Versus Pla-



J.Gynaecol. Obstet. 2021, 33, N.4

234

Intrahepatic cholestasis of pregnancy: a narrative review of the management 

cebo in Women With Intrahepatic Cholestasis 
of Pregnancy (PITCHES): A Randomised Con-
trolled Trial. Lancet 2019;394(10201):849-60.

63. Kondrackiene J, Beuers U, Kupcinskas L. Effi-
cacy and safety of ursodeoxycholic acid versus 
cholestyramine in intrahepatic cholestasis of 
pregnancy. Gastroenterology 2005;129:894–901.

64. Zhang L, Liu XH, Qi HB, et al. Ursodeoxycho-
lic Acid and Sadenosylmethionine in the Treat-
ment of Intrahepatic Cholestasis of Pregnancy: 
A Multi-Centered Randomized Controlled Trial. 
Eur Rev Med Pharmacol Sci 2015;19(19):3770-6.

65. Glantz A, Marschall HU, Lammert F, Mattsson LA. 
Intrahepaticcholestasis of pregnancy: a randomized 
controlled trial comparing dexamethasone and ur-
sodeoxycholic acid. Hepatology 2005;42:1399–405.

66. Diac M, Kenyon A, Nelson-Piercy C, et al. Dexa-
methasone in the treatment of obstetric cholesta-
sis: a case series. J Obstet Gynaecol 2006;26:110–4.

67. Kretowicz E, McIntyre HD. Intrahepatic cholesta-
sis of pregnancy, worsening after dexametha-
sone. Aust N Z J Obstet Gynaecol 1994;34:211–3.

68. Marschall HU, Wagner M, Zollner G, et al. Com-
plementary stimulation of hepatobiliary trans-
port and detoxification systems by rifampicin 
and ursodeoxycholic acid in humans. Gastroen-
terology 2005;129:476–85.

69. Williamson C, Geenes V. Intrahepatic Cholesta-
sis of Pregnancy Review. Obstet Gynecol 
2014;124(1):120-33.

70. Riemma G, La Verde M, Schiattarella A, et al. Ef-
ficacy of hyoscine butyl-bromide in shortening 
theactive phase of labor: Systematic review and 
meta-analysis of randomized trials. Eur J Obstet 
Gynecol Reprod Biol 2020;252:218-24.

71. La Verde M, Cobellis L, Torella M, et al. Is Uter-
ine Myomectomy a Real Contraindication to 
Vaginal Delivery? Results from a Prospective 
Study. J Invest Surg 2020;1-6.

72. Society for Maternal-Fetal Medicine (SMFM). Elec-
tronic address: pubs@smfm.org, Lee RH, Mara 
Greenberg, Metz TD, Pettker CM. Society for Mater-
nal-Fetal Medicine Consult Series #53: Intrahepat-
ic cholestasis of pregnancy: Replaces Consult #13, 
April 2011. Am J Obstet Gynecol 2021;224(2):B2-B9.

73. Puljic A, Kim E, Page J, et al. The risk of infant 
and fetal death by each additional week of ex-
pectant management in intra-hepatic cholesta-
sis of pregnancy by gestational age. Am JObstet 
Gynecol 2015;212:667.e1–667.e5.

74. Ovadia C, Seed PT, Sklavounos A, et al. Asso-
ciation of adverse perinatal outcomes of in-

trahepatic cholestasis of pregnancy with bio-
chemical markers: results of aggregate and 
individual patient data metaanalyses. Lancet 
2019; 393(10174):899-909.

75. Tran TT, Ahn J, Reau NS. ACG clinical guide-
line: liver disease and pregnancy. AmJ Gastro-
enterol 2016;111(2):176–94.

76. Royal College of Obstetricians and Gynaecolo-
gists. Obstetric Cholestasis. 2011; Available from 
https://www.rcog.org.uk/globalassets/documents/
guidelines/gtg_43.pdf. Accessed September 10, 2017.

77. South Australia Maternal & Neonatal Communi-
ty of Practice. Obstetric Cholestasis. April 2016.

78. Chappell LC, Gurung V, Seed PT, et al. Ursodeoxy-
cholic acid versus placebo, and early term delivery 
versus expectant management, in women with in-
trahepatic cholestasis of pregnancy: semifactorial 
randomized clinical trial. BMJ 2012;344:e3799.

79. Wikström Shemer EA, Thorsell M, Marschall 
HU, Kaijser M. Risks of emergency cesarean 
section and fetal asphyxia afterinduction of la-
bor in intrahepatic cholestasis of pregnancy:a 
hospital-based retrospective cohort study. Sex 
Reprod Healthc 2013;4:17–22.

80. Webster J, Chappell L, Cheng F, et al. Operative 
delivery rates following induction of labour for 
obstetric cholestasis. Obstet Med 2011;4:66–9.

81. Rodrigues CMP, Marín JJG, Brites D. Bile acid 
patterns in meconium are influenced by cholesta-
sis of pregnancy and not altered by ursodeoxy-
cholic acid treatment. Gut 1999;45(3):446-52.

82. Brites D, Rodrigues CM, Oliveira N, Cardoso 
M, Graça LM. Correction of Maternal Serum 
Bile Acid Profile During Ursodeoxycholic Acid 
Therapy in Cholestasis of Pregnancy. Clinical 
traial. J Hepatol 1998;28(1):91-8.

83. Manna LB, Ovadia C, Lövgren-Sandblom A, et 
al. Enzymatic Quantification of Total Serum Bile 
Acids as a Monitoring Strategy for Women With 
Intrahepatic Cholestasis of Pregnancy Receiv-
ing Ursodeoxycholic Acid Treatment: A Cohort 
Study BJOG 2019;126(13):1633- 40.

84. Joutsiniemi T, Timonen S, Linden M, et al. Intra-
hepatic cholestasis of pregnancy: observational 
study of the treatment with low-dose ursode-
oxycholic acid Observational Study. BMC Gas-
troenterol 2015;15:92.

85. Mazzella G, Rizzo N, Azzaroli F, et al. Ursode-
oxycholic Acid Administration in Patients With 
Cholestasis of Pregnancy: Effects on Primary 
Bile Acids in Babies and Mothers. Clin Trial 
Hepatol 2001;33(3):504-8.


