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ABSTRACT

Intrahepatic cholestasis of pregnancy (ICP) is the most com-

mon liver disease specific to pregnancy. The cardinal symptom

of pruritus and a concomitant elevated level of bile acids in the

serum and/or alanine aminotransferase (ALT) are suggestive

for the diagnosis. Overall, the maternal prognosis is good.

The fetal outcome depends on the bile acid level. ICP is associ-

ated with increased risks for adverse perinatal outcomes, in-

cluding preterm delivery, meconium-stained amniotic fluid,

and stillbirth. Acute fetal asphyxia and not chronic uteropla-

cental dysfunction leads to stillbirth. Therefore, predictive fe-

tal monitoring is not possible. While medication with urso-

deoxycholic acid (UDCA) improves pruritus, it has not been

shown to affect fetal outcome. The indication for induction of
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labour depends on bile acid levels and gestational age. There is

a high risk of recurrence in subsequent pregnancies.

ZUSAMMENFASSUNG

Die Schwangerschaftscholestase (Intrahepatic Cholestasis of

Pregnancy, ICP) ist die häufigste schwangerschaftsspezifische

Lebererkrankung. Das Leitsymptom Juckreiz und eine beglei-

tende Konzentrationserhöhung von Gallensäuren im Serum

und/oder der Alanin-Aminotransferase (ALT) sind richtungs-

weisend für die Diagnosestellung. Insgesamt ist die mütterli-

che Prognose gut. Das fetale Outcome ist abhängig von der

Gallensäurenkonzentration. Die ICP ist sowohl mit einer Früh-

geburt als auch mit dem intrauterinem Fruchttod (IUFT) asso-

ziiert. Ursächlich ist eine akute fetale Asphyxie und nicht eine

chronische uteroplazentare Dysfunktion. Daher ist ein prädik-

tives Monitoring, z. B. durch CTG oder Ultraschall nicht mög-

lich. Eine medikamentöse Therapie mit Ursodeoxycholsäure

(UDCA) bessert den Juckreiz – beeinflusst jedoch das fetale

Outcome nicht nachweislich. Eine Entbindungsindikation er-

gibt sich in Abhängigkeit der Gallensäurenkonzentration und

des Gestationsalters. In Folgeschwangerschaften besteht ein

hohes Wiederholungsrisiko.

Literature search

PubMed and Web of Science

(n = 3744)

Literature screening

(n = 1379)

Full text article assessment

(n = 219)

Duplications excluded

(n = 2365)

Not relevant

(outdated, case reports etc.)

(n = 1160)

No additional information

(n = 92)

Full text not available

(n = 1)
Background
Intrahepatic cholestasis of pregnancy (ICP) is the most common
liver disease in pregnancy. Its prevalence in Western Europe is
0.3% to 0.7%. ICP is an interdisciplinary challenge as it is associ-
ated with serious perinatal complications such as prematurity;
meconium stained amniotic fluid; neonatal adaptation syndrome;
and even intrauterine fetal death. There are no uniform interna-
tional recommendations. On the contrary, algorithms for preg-
nancy management vary considerably between international
guidelines. There are no national recommendations.

This paper aims to summarise the current literature on intrahe-
patic cholestasis of pregnancy into structured background infor-
mation and to provide interdisciplinary consensus-based recom-
mendations based on the available evidence.
Articles included

(n = 126)

Literature base of review

(n = 161)

Additional sources

outside database query

(n = 35)

▶ Fig. 1 Literature review flow chart.
Method
In preparation for the present recommendations, a systematic lit-
erature search in PubMed and Web of Science was undertaken in
October 2020. The database search was performed without time
limitation using the search terms “intrahepatic cholestasis of
pregnancy”, “obstetric cholestasis”, “intrahepatic cholestasis in
pregnancy” and “pregnancy cholestasis” as “OR” links and after
exclusion of duplicates yielded 1379 publications. Based on the lit-
erature, the statements in the existing guidelines of various multi-
disciplinary medical societies were reviewed according to the
latest evidence-based research. The structure was revised and pri-
marily follows a pragmatic sequence for clinical application while
considering didactic aspects. To this end, the criteria of current-
ness and relevance for clinical management of ICP identified
219 articles from the the search output above. After completion
of the full text review, 126 publications were considered for the
compilation of the present recommendation. Significant sources
from the associated disciplines of hepatology/gastroenterology
and neonatology as well as pharmacological product characteris-
tics complemented this review. The guideline #53 “Intrahepatic
Cholestasis of Pregnancy” published by the Society for Maternal-
Fetal Medicine (SMFM) in November 2020 and the study protocol
of the TURRIFIC study (published on 12 January 2021) were in-
cluded later on. Thus, this paper includes a total of 161 sources
(▶ Fig. 1).
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Definition
Intrahepatic cholestasis of pregnancy is characterised by a patho-
logical elevation of hepatobiliary retention parameters in mater-
nal blood in pregnancy. Clinical signs are pruritus without skin
rash in combination with elevated bile acid and/or transaminase
levels in the blood. Complications in ICP are mainly associated
with elevated bile acid levels, which is why the bile acid level
should be assayed. In case of bile acid levels > 10 µmol/L (fasting)
or > 14 µmol/L (postprandial), ICP is likely. Usually spontaneous
remission after birth can be expected. ICP is a diagnosis of exclu-
sion.
9232021. The author(s).
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Intrahepatic cholestasis of pregnancy (ICP) is present in bile

acid levels > 10 µmol/L (fasting) or > 14 µmol/L (postprandial).

The diagnosis of ICP may also be raised if bile acid levels are

unremarkable and the patient has both pruritus and elevated

transaminase levels.
▶ Table 1 Risk factors in ICP.
Epidemiology
ICP is the most common pregnancy-related disease of the liver
[1]. Due to ethnicity, its prevalence varies greatly between geo-
graphical regions and is significantly higher in Latin American than
Caucasian women [2]. The prevalence of ICP is estimated at 0.1%
to 15% of all pregnancies worldwide [3,4], even reaching 22% in
certain populations in Chile (Araucanian Indians) [5]. The robust-
ness of this data, most of which is over 50 years old, is question-
able on the grounds of inconsistent definitions. A recent multi-
ethnic study from Australia found an overall prevalence of 0.7%.
High prevalence is seen in pregnant Asian (especially from India
and Pakistan) and indigenous women [6,7]. In Sweden, a popula-
tion-based analysis of 1213668 singleton pregnancies in the
Swedish Birth Registry from 1997 to 2009 reported an incidence
of 0.32% to 0.58% [8]. Similar data is described for Finland (0.4%)
[9]. There is no accurate data on the incidence in Germany.
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In Europe, the incidence of ICP is < 1% of all pregnancies.

It varies greatly between ethnic groups.
Contributory factor Risk

Genetic predisposition:

particularly: ABCB4,
ABCB11, ATP8B1, ABCC2,
NR1H4, TJP2

unclear, effect more likely strong
[41,42]

Liver disease:

▪ Hepatitis C

▪ Hepatitis B

▪ Cholelithiasis

OR 20.40 (95% CI 9.39–44.33) [28]

OR 1.68 (95% CI 1.43–1.97) [29]

OR 3.29 (95% CI 2.02–5.36) [30]

Multiple pregnancy
(prevalence)

6–9% [6,34,35]

Elevated oestrogen/
progesterone levels

unclear

Stimulation in assisted
reproductive technology
(ART)

RR 3.8 (95% CI 1.0–15.0) [43]

Nutritional deficits Vitamin D [44]

Selenium [45]

Environmental factors unclear, more frequent in
winter months [46]

ICP in previous pregnancy
(risk of recurrence)

45–70% [47]
Aetiology and Pathogenesis
ICP aetiology is multifactorial and not fully understood. A combi-
nation of genetic disposition, hormonal and environmental fac-
tors appears to favour its onset [10–13]. It is caused by impaired
hepatobiliary transport resulting in retention of substances physi-
ologically excreted with bile. Membrane-bound transport systems
of hepatocytes are responsible for the elimination of bile acids and
other toxic substances. The processes take place via ATP-binding
cassette transporters (ABC), whose expression is regulated via
transcription factors, such as FXR and SXR/PXR [14–16]. These
transport processes may be affected by various mechanisms
[17–20]:
1. Genetic mutations alter the expression or function of mem-

brane-bound transporters such as ABCB4, ABCB11 and
ATP8B1.

2. Endogenous and exogenous substances, such as steroid hor-
mones andmedication (cetirizine, methyldopa, macrolide anti-
biotics, etc.), can interfere with transcription factors regulating
the activity of the hepatobiliary transport system [14–16,21–
24].
924 Hagenbeck C et al. Manag
3. One result of the reduced excretion is the accumulation of
toxic substances, which has a negative impact on the function
and expression of transport proteins [25].

The retention of hepatobiliary substances such as bile acids and
progesterone sulphates leads to elevated blood levels with accu-
mulation in organs resulting in cytotoxic and hormone-mediated
organ dysfunction.

The primary bile acids are conjugated with glycine and taurine
and secreted into the duodenum. Glycine-conjugates predomi-
nate in unremarkable pregnancies, whereas in ICP the blood levels
of toxic taurine-conjugates are elevated [26]. In the in vitro animal
model, taurine-conjugates have an irreversible negative effect on
the rhythm and contraction amplitude of neonatal cardiomyo-
cytes [27].
Risk Factors
▶ Table 1 lists the risk factors for ICP development. Genetic muta-
tion variants (see above) and previous or concomitant hepato-
biliary disease [28–30] in particular, as well as elevated maternal
oestrogen levels, favour the development of ICP [22].

High oestrogen levels in multiple pregnancies [31] as well as in
early pregnancy after ovarian hyperstimulation [32,33] are inde-
pendent risk factors. The prevalence in large population twin
pregnancies has been reported at 6.2–8.7% [6,34,35], in analyses
of small case numbers up to 22% [31]. Changes in progesterone
metabolism leading to large amounts of sulphated progesterone
metabolites may also contribute to saturation of hepatocellular
ement of Intrahepatic… Geburtsh Frauenheilk 2021; 81: 922–939 | © 2021. The author(s).



transport systems and cholestasis-inducing reduction of bile se-
cretion [21].

There is evidence that vaginal and oral progesterone applica-
tion as part of treatment or prophylaxis of preterm birth increases
the risk of ICP [3,36]. Other studies were unable to confirm this
correlation [37].

The geographic and seasonal variability of ICP with an increase
in winter months suggests that environmental factors may modu-
late the expression of the disease [7,38]. Specific causal factors in
the environment have not been identified. Low dietary selenium
and vitamin D levels (reduced sunlight exposure) are part of the
debate [39, 40].
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Hepatobiliary diseases are predisposing, in particular hepatitis

C. There is no possibility of preventing ICP in case of existing

risks factors.
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The rate of ICP recurrence in subsequent pregnancies is high,

reportedly at 45–70%.

Maternal risks

Maternal prognosis during pregnancy is favourable. The mainly
nocturnal pruritus can be quite distressing, even agonising. The
resulting mental stress can be exacerbated by insomnia and fa-
tigue. However, the severity of the pruritus does not correlate
with the maternal bile acid serum level [48,49].

In addition, the course of pregnancy can be affected by comor-
bidities such as diabetes mellitus/gestational diabetes and arterial
hypertension/pre-eclampsia [8]. Compared to pregnancies with-
out ICP, the incidence of gestational diabetes is higher (13.6% vs.
8.5%, OR 1.68; 95% CI 1.04–2.72, p < 0.03), as is the incidence of
pre-eclampsia (7.78% vs. 2.41%, OR 3.74; 95% CI 12.0–7.02,
p < 0.0001) [50–52]. The probability of pre-eclampsia increases
the earlier ICP manifests in pregnancy. The time lag is about
2–4 weeks, with proteinuria usually preceding hypertension [53].
The coincident presence of acute fatty liver in pregnancy has been
described, but without proven causality [54]. Prolonged pro-
thrombin time may be secondary to ICP-induced steatorrhoea
and the use of bile acid complexing agents (e.g., colestyramine)
[55] with subsequent vitamin K deficiency, thus increasing the
peripartum bleeding risk [56–58]. In an ICP cohort of 348 preg-
nant women treated solely with UDCA, postpartum blood loss
did not differ from the normal population [59].

An increased rate of cardiac arrhythmias has been described,
the cause of which is a direct arrhythmogenic effect of bile acids
on adult cardiomyocytes [60–63]. This observation has no clinical
consequence.
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In the long term, patients who have experienced ICP are at in-
creased risk of developing various liver; biliary; pancreatic; meta-
bolic; and immune-mediated diseases (see section on “Postpar-
tum care and follow-up”) [10,30,64,65].
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The severity of the pruritus does not correlate with the bile

acid level. ICP has been shown to coincide with the develop-

ment of gestational diabetes and pre-eclampsia.
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The maternal prognosis of ICP for the pregnancy is favour-

able. Severe maternal complications are not expected.

Fetal and neonatal risks in ICP

Bile acids accumulate in the placenta, fetus and amniotic fluid [3,
66]. They can thus harmfully affect the fetus.

Stillbirth – intrauterine fetal demise (IUFD)

Stillbirth is the most feared complication of ICP. For singleton
pregnancies, the prevalence is 0.83% compared to 0.32–0.44%
in healthy pregnant women [67,68]. Currently, there are no pre-
dictive markers linked to the event of IUFD. The aetiology is poorly
understood. It is argued that fetal peak bile acid levels are crucial
and that toxic levels of taurine-conjugates induce fetal arrhyth-
mias and vasoconstriction of the chorionic veins [69–71]. Even if
placental morphology is altered [72,73], intrauterine death is an
acute event.

The level of the bile acid concentration affects the risk for the
onset of stillbirth. Common clusters for risk determination are lev-
els up to 40 µmol/L, 40–99 µmol/L and ≥ 100 µmol/L [74–78]. In a
recent meta-analysis of individual patient data by Ovadia et al. of
4936 women with ICP, the IUFD rate increased significantly after
gestational week 34 when a bile acid level ≥ 100 µmol/L was
exceeded. The prevalence in singleton pregnancies was 3 in
2310 women with serum bile acid levels < 40 µmol/L (0.13%;
95% CI 0.02–0.38), 4 in 1412 women (0.28%; 0.08–0.72) with lev-
els of 40–99 µmol/L (HR 2.35; 95% CI 0.52–10.50; p = 0.26) and
18 (3.44%; 2.05–5.37) in 524 women with levels ≥ 100 µmol/L
(HR 30.50; 8.83–105.30); p < 0.0001) [68].
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There is an association between bile acid level, gestational age

and occurance of stillbirth.
9252021. The author(s).
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ICP is associated with increased risks for adverse perinatal

outcomes, including stillbirth. The highest risk of stillbirth

occurred in women with a total bile acid level ≥ 100 µmol/L,

regardless of the time of measurement.

Preterm birth

Increased rates of indicated and spontaneous preterm birth have
been described in women with ICP [3,8, 56, 57,74,79–84]. In
studies the iatrogenic preterm birth resulting from a physicianʼs
decision to deliver is consistently and significantly increased [56,
57,68,76,81–83]. Of equal clinical importance is spontaneous
preterm birth: the meta-analysis by Ovadia et al. showed an
increased risk of almost 3.5-fold (OR 3.47 [95% CI 3.06–3.95]).
According to them, the risk increases with the bile acid level and
particularly so at levels above 100 µmol/L (≥ 100 µmol/L vs.
< 40 µmol/L): HR 2.77 (95% CI 2.13–3.61; p < 0.0001); 40–
99 µmol/L vs. < 40 µmol/L: HR 1.34 (95% CI 1.06–1.69;
p = 0.0158). The population-based Swedish cohort study of more
than 1.2 million singleton pregnancies by Wikström Shemer et al.
found an increased rate of late preterm births among women with
ICP (32 + 0 to 37 + 0; aOR 3.30, 95% CI 3.00–3.63), but fewer pre-
term births before gestational week 32 + 0 (aOR 0.47, 95% CI
0.27–0.81) [8].
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The risk of spontaneous and iatrogenic preterm birth in ICP

is increased.

Meconium stained amniotic fluid

Meconium stained amniotic fluid at birth is about 4 to 7 times
more common in ICP than in women without ICP [83,85] and de-
pends on the bile acid level. Lee et al. found that in women with
bile acid levels > 20 µmol/L each 10 µmol/L increase resulted in a
19.7% increase in meconium stained amniotic fluid [86]. In levels
of > 40 µmol/L, Glantz et al. observed meconium stained amniotic
fluid in 44% of cases [74]. According to two recent studies, the risk
increases by a factor of 1.6–3.5 for bile acid levels between 40 and
100 µmol/L, and by a factor of 3.7–4.6 for levels above 100 µmol/L
[76,85]. A rare but serious complication in meconium stained
amniotic fluid is fetal meconium aspiration [87]. The incidence of
meconium aspiration syndrome in meconium stained amniotic
fluid reportedly is up to 5% [87]. It is characterised by early post-
natal onset of severe respiratory distress syndrome with subse-
quent hypoxia. However, the onset of symptoms can also be de-
layed. Up to one third of neonates with meconium aspiration re-
quire intubation with mechanical ventilation to ensure oxygena-
tion [88]. Routine intrapartum aspiration of meconium stained
amniotic fluid is not recommended [89].
926 Hagenbeck C et al. Manag
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The frequently seen meconium stained amniotic fluid in

ICP increases the risk of meconium aspiration syndrome in

neonates.

Perinatal management should therefore consider the diagno-

sis of ICP. Neonatologists should already be informed before

birth and be aware of the risk.

Neonatal complications

The risk of the neonate being admitted to a neonatal unit more
than doubles with severe maternal cholestasis (12% vs. 5.6%)
[34,68]. The most important factor here is prematurity [90]. Re-
gardless, neonatal respiratory distress syndrome was a specific
risk of ICP (aOR 2.56; 95% CI 1.26–5.18) [91]. Elevated bile acid
levels are thought to affect alveolar enzyme function, resulting in
surfactant inactivation and a pulmonary inflammatory response
with resultant respiratory distress syndrome [92–94]. The associ-
ation of ICP with other neonatal complications has only been de-
scribed in small populations. In a retrospective cohort study in in-
fants of mothers with bile acid levels > 100 µmol/L, the retrospec-
tive cohort study by Herrera et al. showed a risk, increased by a
factor of 5.6 after adjustment for gestational age at delivery, of
neonatal morbidity defined as hypoxic ischaemic encephalopathy
(HIE), severe intraventricular haemorrhage (IVH, grade 3–4),
bronchopulmonary dysplasia (BPD), necrotising enterocolitis
(NEC), and postnatal death. However, the total number of events
(30 in 785 pregnancies) in this study was small, and no patient de-
veloped isolated IVH or HIE [85]. In contrast, Kawakita et al. in a
retrospective multicentre cohort study of 233 women after ad-
justment (age; ethnicity; hypertension; diabetes; BMI; duration
of pregnancy; bile acid level; intrahepatic cholestasis of preg-
nancy; use of UDCA; transaminase level; and pre-existing liver dis-
ease) could not demonstrate significant neonatal morbidity [76].
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There is evidence of increased rates of neonatal admissions

of exposed neonates independent of prematurity, but data

on increased long-term neonatal morbidity in ICP are incon-

sistent.
Symptoms and Time of Manifestation
Pruritus is the hallmark symptom of ICP, and in many cases the
only symptom reported. Initially, this typically affects the palms
of the hands and soles of the feet. Sometimes the symptoms
undergo secondary generalisation. The subjective spectrum of in-
tensity is described as ranging from “mild” to “unbearable”, mark-
edly intensified at night [95]. In up to 80% of cases, ICP manifests
after the 30th week of gestation; the time of manifestation is usu-
ally in the late 2nd and early 3rd trimester [47,82]. Transitory
symptoms in the first trimester are associated with ovarian hyper-
ement of Intrahepatic… Geburtsh Frauenheilk 2021; 81: 922–939 | © 2021. The author(s).



stimulation syndrome following in vitro fertilisation [32], while
persistent and worsening symptoms are characteristic of naturally
conceived pregnancies [96]. While localised and generalised pru-
ritus is a common symptom in pregnancy, in up to 9% of cases it is
ICP [47,97,98]. However, in more than 80% of cases, ICP mani-
fests as pruritus [34,56]. Although bile acid deposits in the skin
are blamed for pruritus, its severity does not correlate with serum
bile acid level [48,49]. There are no characteristic skin changes.
Scratching may cause secondary efflorescence (dermatographica
artefacta), which must be differentiated from other pregnancy
dermatoses. These include atopic eruption of pregnancy (AEP),
polymorphic eruption of pregnancy (PEP; previously known as
PUPP: pruritic urticarial papules and plaques of pregnancy) and
gestational pemphigoid (syn.: pemphigus gravidarum, gestation-
al herpes) [99,100]. Accompanying symptoms may include pain
in the upper abdomen, nausea, loss of appetite, sleep deprivation,
and steatorrhoea. Icterus as an accompanying symptom is quite
rare and then occurs with a time lag of about 1 to 4 weeks after
the initial pruritus. Some regional data put the incidence of jaun-
dice as high as 25% [74,100–103]. Symptoms of icterus, such as
dark urine and light to greyish stools, should be assessed by differ-
ential diagnosis.
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Pruritus, especially at night and starting on the palms of the

hands and soles of the feet, is considered the cardinal symp-

tom of ICP. Accompanying symptoms may include pain in the

upper abdomen, nausea, loss of appetite, sleep deprivation,

and steatorrhoea.
Diagnosis
ICP is a diagnosis by exclusion. The cardinal symptom pruritus is
suggestive and should prompt further workup [104]. The medical
history must include a family history and physical examination. In
unclear cases, especially in the case of primary skin eruptions, der-
matological consultation should be obtained. Clinical chemistry
panels can further confirm the suspected diagnosis [57]. It is rec-
ommended that the patient be seen by an internist to undergo
liver ultrasonography to rule out other cholestatic disease. ▶ Ta-
ble 2 gives an overview of the diseases to be included in the differ-
ential diagnosis.

Laboratory evaluation
Bile acids

Bile acids are synthesised from cholesterol in the liver. First, the
primary bile acids (chenodeoxycholic acid and cholic acid) are
conjugated with glycine or taurine and secreted into the duode-
num. In the intestine, the primary bile acids are transformed into
secondary or tertiary bile acids mainly through the action of bac-
terial enzymes. These are absorbed in the terminal ileum and are
thus subject to the enterohepatic circulation. The bile acids de-
tected in the blood originate from intestinal reabsorption.
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Various assay techniques are used in bile acid measurement.
Total serum bile acids (TBA) and bile acid fractions can be assayed
by mass spectrometry and liquid chromatography, which is typi-
cally performed in specialised laboratories. Total serum bile acids
can also be quantified by an enzymatic assay. This assay is also
performed in some hospital laboratories. The enzymatic assay
does not detect bile acid fractions individually. Accordingly, med-
ication with the tertiary bile acid ursodeoxycholic acid can result
in levels that are falsely high.

The reference values of the different assay techniques are
based on fasting samples (according to most manufacturers fast-
ing > 12 h). However, postprandial assaying is possible. Numerous
studies show that the postprandial elevation in bile acid levels is
only minor [105,106]. If postprandial levels ≥ 100 µmol/L are
reached in some cases (without UDCA administration – depend-
ing on the type of assay [see above]), follow-up testing can also
measure the fasting level for differential diagnostic consideration.

Fasting healthy pregnant women have a normal bile acid level
of 6–10 µmol/L and a postprandial level of 10–14 µmol/L. The
meta-analysis by Ovadia et al. of fasting pregnant women with
ICP (n = 1726) showed a median level of 23.0 µmol/L (IQR 14.7–
41) versus 32.0 µmol/L (IQR 19.0–61.5) in postprandial patients
(n = 2795) [68]. Irrespective of fasting and UDCA therapy, various
analyses have shown the elevated total serum bile acid level to be
a sensitive and specific marker (OR = 4.17, p = 0.0037, AUC = 0.62,
p = 0.046) in the diagnosis of ICP and the related adverse perinatal
outcome [107,108].

Furthermore, normal bile acid levels in pruritus do not rule out
the diagnosis of ICP, as it can sometimes take weeks for laboratory
changes to manifest [3,56,79–83,109,110]. Follow-up testing is
indicated in these cases if unexplained pruritus persists, and bile
acid levels should always be considered in the context of the over-
all clinical presentation.
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▪ In fasting blood, the upper reference range of bile

acid levels is 6–10 µmol/L and in postprandial blood

10–14 µmol/L.

▪ Sometimes it may take up to four weeks after the initial

pruritus for laboratory results to become abnormal.

▪ Normal bile acid levels in pruritus do not rule out the

diagnosis of ICP.

▪ Ursodeoxycholic acid medication may yield falsely high

values, depending on the assay technique employed.

Transaminases

When pruritus is present in ICP, 60% of patients can be expected
to develop elevated AST/ALT levels two to thirty times above nor-
mal. The elevation in transaminase levels does not correlate with
bile acid levels [111–113]. ALT activity is independent of preg-
nancy and together with corresponding clinical signs can firm up
the diagnosis even if there is no bile acid elevation [109,112].
9272021. The author(s).



▶ Table 2 Differential diagnoses in ICP [99,100,116–118].

Differential diagnoses Clinical presentation Time of manifestation Features differentiating it from ICP

Pruritus in pregnancy

Pruritus gravidarum Pruritus (generalised) mostly 3rd trimester as in ICP, no change in laboratory values
(AST/ALT, TBA)

Atopic eruption of pregnancy (AEP) Pruritus, extensive eczema-
tous papules on the flexor
aspect (70%) or dissemi-
nated papules and prurigo
lesions on the extensor
aspect (30%)

75% before 3rd trimester no changes in clinical chemistry
(AST/ALT, TBA), typical skin rashes

Gestational pemphigoid
(syn.: pemphigus gravidarum,
gestational herpes)

Pruritus days to weeks
before vesicular exanthema.
Plump periumbilical
bullae on pruritic urticarial
erythema.

Onset in the 3rd trimester,
postpartum

Typical skin efflorescences, comple-
ment-binding autoantibodies also
bind to basement membrane of the
chorionic and amniotic epithelium
(→ SGA, IUGR). Diagnosis confirmed
by immunofluorescence.

Lab panel: Eosinophilia, AST/ALT,
TBA not elevated.

Polymorphic eruption of pregnancy
(PEP, formerly: PUPP)

Pruritus – frequent onset in
the striae distensae. Exan-
thema (nodules, plaques) on
the abdomen (periumbilical
sparing), thighs, buttocks,
arms, and lateral aspects of
the trunk.

last weeks of pregnancy or im-
mediately postpartum (15%)

no changes in clinical chemistry
(AST/ALT, TBA), typical skin rashes

Pre-existing causes of pruritus

Atopic dermatitis Pruritus entire pregnancy Medical history, neurodermatitis

Allergic skin reactions Pruritus entire pregnancy Medical history

Clinical conditions with liver dysfunction specific to pregnancy

HELLP syndrome Pain upper quadrants,
hypertension, headache,
neurological deficits

2. + 3rd trimester and
postpartum

Pain upper quadrants, haemolysis,
neurological deficits.

Lab panel: Haptoglobin↓, AST/ALT↑,
thrombocytopenia, proteinuria

Acute fatty liver of pregnancy General feeling of malaise,
polydipsia, polyuria, icterus,
nausea, vomiting

2. + 3rd trimester and
postpartum

Hypoglycaemia, leukocytosis, hyper-
bilirubinaemia, antithrombin↓,
prothrombin time↑, (creatinine↑)

Hyperemesis gravidarum Nausea, vomiting mainly 1st trimester Usually limited to 1st trimester, AST/
ALT↑ – rapidly normal after cessation
of symptoms, ketonuria, ketonaemia

Other liver dysfunctions

Viral hepatitis (A, B, C, D, E) Icterus, nausea, vomiting,
abdominal pain

entire pregnancy General symptoms,
antibodies in the blood

Primary sclerosing cholangitis (PSC),
primary biliary cirrhosis (PBC)

Pruritus, icterus,
nausea, lethargy, fatigue,
performance slump

Symptoms before pregnancy Liver ultrasonography, MRCP.

Antibodies:

PSC: pANCA

PBC: AMA

Autoimmune hepatitis Icterus, fatigue, nausea,
loss of appetite

Symptoms before pregnancy Antibody constellation: ANA, SMA, SLA

Bile duct obstruction
(e.g. cholelithiasis)

abdominal pain entire pregnancy Liver ultrasonography, MRI

Medication, drugs Pruritus, icterus at any time Medical history, timing of application/
abuse and symptoms

Acronyms: PEP – Polymorphic eruption of pregnancy, PUPP – pruritic urticarial papules and plaques of pregnancy, MRCP-Magnetic resonance cholangio-
pancreatography, SMA – smooth muscle antibody, SLA – soluble liver antigen, pANCA – perinuclear staining pattern of anti-neutrophil cytoplasmatic anti-
bodies, AMA – anti-mitochondrial antibody, ANA – anti-nuclear antibody, AST – aspartate transaminase, ALT – alanine transaminase, TBA – total bile acids
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▶ Table 3 Differential diagnosis of liver disease in pregnancy (from [119]).

Criteria HELLP Acute fatty liver
of pregnancy

Acute viral hepatitis ICP

Haemolysis ++ (+) – –

Transaminases↑ ++ ++ +++ +

Thrombocytopenia ++ secondary + – –

Hypertension ++ 85–95% + 30–50% – –

Proteinuria +++ + – –

Leukocytosis – +++ ++ –

Kidney failure +→ +++ secondary + – –

Neurological symptoms +→ +++ ++ – –

Icterus (+) + +++ (+)

Other DIC Hypoglycaemia

DIC→ Bleeding

Bilirubin↑

Virus serology

Pruritus

Cholestasis
Hemostasis

ICP does not affect coagulation. In case of pre-existing vitamin K
deficiency in the context of steatorrhoea or the administration of
bile acid complexing agents (e.g., colestyramine), prothrombin
time may be prolonged. This is caused by a decrease in vitamin
K-dependent factors (II, VII, IX or X) and thus there is an increased
risk of peripartum haemorrhage [56–58].

Other laboratory parameters

Elevated direct bilirubin levels are present in up to 20% of cases
[57]. Serum gamma GT activity is normal or only moderately ele-
vated, which may be helpful in differential diagnosis. Familial gene
mutations, e.g., ABCB4 (MDR3), associated with ICP may present
with elevated levels [3, 113,114]. Due to placental isoenzyme ex-
pression with resulting elevated levels, alkaline phosphatase does
not play a role in the diagnostic workup of ICP.

RECOMMENDATION BY THE WORKING GROUP

ON OBSTETRICS AND PRENATAL MEDICINE

The diagnosis of ICP should be confirmed by determining the

following laboratory parameters: bile acids, transaminases,

gamma GT, total bilirubin, and prothrombin time.

Ultrasonography of the liver

Ultrasound imaging of the liver helps in the differential diagnosis
(see section on “Differential diagnoses”). There are no specific
findings typical of ICP, the bile ducts are unremarkable [115].

RECOMMENDATION BY THE WORKING GROUP

ON OBSTETRICS AND PRENATAL MEDICINE

ICP differential diagnosis should rule out especially the hepa-

titides. This requires the medical history, clinical examination

as well as clinical chemistry and possibly sonographic evalua-

tion.
Hagenbeck C et al. Management of Intrahepatic… Geburtsh Frauenheilk 2021; 81: 922–939 | ©
RECOMMENDATION BY THE WORKING GROUP

ON OBSTETRICS AND PRENATAL MEDICINE

Differential diagnosis should include abdominal ultra-

sonography, particularly to rule out the possibility of

obstructive cholestasis.

Differential diagnoses

▶ Table 2 provides an overview of the various differential diagno-
ses in ICP, considering the clinical presentation, time of manifesta-
tion and their specific characteristics. ▶ Table 3 compares the var-
ious manifestations of different parameters in liver disease during
pregnancy.
Management of Intrahepatic Cholestasis
Currently, there are no uniform international recommendations
for monitoring pregnant women with ICP. Depending on symp-
tom severity, bile acid level and the subjective stress situation of
the pregnant woman, both she and her physician should agree
on a common goal for the treatment. This also includes setting
the timing of delivery against the backdrop of the risk situation,
which may have to be readjusted during the pregnancy.

Monitoring the pregnancy

It is unclear how and how often monitoring makes sense, and this
is the subject of discussion. Sometimes the laboratory changes
only develop with delay. Therefore, follow-up can be useful. If the
clinical symptoms are dynamic and TBA ≥ 100 µmol/L, ALT and/or
AST > 200 IU/L, laboratory evaluations (bile acids; ALT; AST; gam-
ma GT; bilirubin; and prothrombin time) should be performed
more often and, if necessary, inpatient monitoring should be con-
sidered. There are no evidence-based follow-up intervals – serial
check-ups (e.g., weekly) are not recommended [120].

Rapid, excessive increase or normalisation of the liver enzymes
should prompt questioning of the diagnosis of ICP and assess-
ment of possible differential diagnoses.
9292021. The author(s).
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Bile acid levels ≥ 100 µmol/L are relevant for treatment (see
section on “Delivery timing”). It is unclear whether clinical conse-
quences should also be considered if the levels were initially above
the cut-off limits but then were lowered, e.g., with medication.
Based on the theory that peak bile acid levels affect outcome, this
should be considered when timing the delivery.

The laboratory-specific assay technique is significant when
measuring bile acid levels (see section on “Bile acids”). To reduce
inaccuracy, UDCA should only be administered after blood has
been drawn.

STATEMENT BY THE WORKING GROUP

ON OBSTETRICS AND PRENATAL MEDICINE

It is unclear how and how often pregnant women should

be monitored.

RECOMMENDATION BY THE WORKING GROUP

ON OBSTETRICS AND PRENATAL MEDICINE

Follow-up blood chemistry allows an assessment of the

following parameter dynamics: bile acids; ALT; AST; gamma

GT; total bilirubin; and prothrombin time. The testing inter-

vals depend on the symptoms of each patient.

Fetal monitoring

Neither CTG nor Doppler ultrasonography can predict the timing
of a possible ICP-specific complication [121]. Therefore, antenatal
monitoring is controversial. While CTG changes in ICP have been
reported, they are not associated with intrauterine fetal death
[38]. Stillbirth in ICP is a sudden event without evidence of
placental dysfunction. There is no association with either fetal
growth restriction or oligohydramnios [3, 82,84,109]. Other fetal
monitoring techniques, such as amniocentesis and transcervical
amnioscopy (for meconium identification in amniotic fluid) [83],
fetal electrocardiography [122], fetal kinetography or an fetal
movement pattern monitoring have not been adequately ex-
plored in studies. Fetal echocardiography with evaluation of the
left ventricular myocardial performance index (MPI) offers prom-
ising predictive approaches [123–125] but has not yet played a
role in standard care.

Even without evident proof of efficacy, regular follow-up is es-
tablished in clinical routine, mostly by CTG and ultrasonography.
Follow-up intervals should be based on pre-existing comorbidities
of the mother and the ICP-specific risk profile inTBA ≥ 100 µmol/L.
During delivery, continuous fetal monitoring should be per-
formed.

STATEMENT BY THE WORKING GROUP

ON OBSTETRICS AND PRENATAL MEDICINE

Neither ultrasonography/Doppler ultrasound nor cardio-

tocography are able to predict stillbirth in ICP patients.

Evidence-based follow-up intervals therefore do not exist.
930 Hagenbeck C et al. Manag
RECOMMENDATION BY THE WORKING GROUP

ON OBSTETRICS AND PRENATAL MEDICINE

Prenatal monitoring should be guided by pre-existing comor-

bidities and the ICP-specific risk profile in TBA ≥ 100 µmol/L.

RECOMMENDATION BY THE WORKING GROUP

ON OBSTETRICS AND PRENATAL MEDICINE

During delivery, continuous fetal monitoring should be

performed.
Treatment

STATEMENT BY THE WORKING GROUP

ON OBSTETRICS AND PRENATAL MEDICINE

ICP management pursues two therapeutic goals:

1. Managing maternal symptoms, especially pruritus.

2. Reducing perinatal morbidity and mortality.

STATEMENT BY THE WORKING GROUP

ON OBSTETRICS AND PRENATAL MEDICINE

While medication can alleviate symptoms typical of ICP,

it does not improve fetal outcome. Giving birth is the

only known causal treatment.

Topical agents

Various creams and ointments are used: For example, 2% water-
based menthol cream or dimetindene maleate gel may help re-
lieve the itching. Topical treatment does not affect laboratory pa-
rameters or perinatal outcome [126].

RECOMMENDATION BY THE WORKING GROUP

ON OBSTETRICS AND PRENATAL MEDICINE

Topical applications are part of the basic treatment and

should be offered to patients.

Ursodeoxycholic acid (UDCA)

UDCA is a naturally occurring bile acid derivative with an anticho-
lestatic effect in the human body. UDCA is commonly used off-la-
bel in the treatment of ICP. UDCA has several cholestasis-prevent-
ing effects, in particular the induction of hepatic metabolic en-
zymes and bile acid transporters increases the excretion of bile ac-
ids, protects the cholangiocytes of the bile epithelium from the
cytotoxicity of bile acids and protects hepatocytes from bile acid-
induced apoptosis.

Several prospective randomised trials on the treatment of ICP
have been carried out [127–131]. The PITCHES trial, published in
ement of Intrahepatic… Geburtsh Frauenheilk 2021; 81: 922–939 | © 2021. The author(s).



2019, aimed to prevent stillbirths by UDCA medication. 605 preg-
nant women with ICP were prospectively randomised in double-
blind fashion to the study arm UDCA (initial 2 × 500mg daily) or
placebo: The UDCA group demonstrated an improvement in pru-
ritus and ALT levels. Compared to placebo, UDCA treatment did
not improve the combined perinatal outcome (neonatal mortal-
ity, preterm birth, NICU admission): 23 vs. 27% (RR 0.85; 95% CI
0.62–1.15). However, the total number of stillbirths (n = 3) in the
trial was rather small [127]. The strict induction policy of the trial,
conducted in England and Wales, from 37 + 0 weeks gestation
may have contributed to this [57]. A secondary subgroup analysis
could not identify any cohort in whom UDCA significantly reduced
TBA levels or pruritus [132]. The analyses did not consider which
dose of UDCA each pregnant woman had taken and over which
period, which considerably weakens the significance [133]. A Co-
chrane review published in July 2020 on the use of UDCA in ICP
highlights the benefit in reducing pruritus, but not in preventing
stillbirth or spontaneous preterm birth [126]. However, there are
the following trends in perinatal outcome with UDCA compared
to placebo:
▪ IUFT/stillbirths: RR 0.33 (95% CI 0.08–1.37; 6 trials, n = 955).
▪ Transfer to NICU: RR 0.77 (95% CI 0.55- 1.08; 2 trials, n = 764).
▪ Spontaneous preterm birth: RR 0.78 (95% CI 0.49–1.23; 3 tri-

als, n = 749).
▪ Spontaneous and iatrogenic preterm births: RR 0.60 (95% CI

0.37–0.97; 3 trials, n = 819).

In addition to the perinatal effects, long-term effects are also sus-
pected. For example, it has recently been shown that treatment
with UDCA has a favourable effect on fetal lipid metabolism [134].

UDCA treatment is safe and has few side effects [127]. The lat-
ter are limited to gastrointestinal symptoms ranging from pasty
stools to diarrhoea [135]. The initial oral dose usually is
3 × 250mg or 2 × 500mg. Dosing may be adjusted depending on
the maternal symptoms. The maximum UDCA dose often admin-
istered in trials is 2000mg. In this context it is used off-label. Dos-
age recommendations vary and are mostly 10–15mg/kg bw [104,
127].

STATEMENT BY THE WORKING GROUP

ON OBSTETRICS AND PRENATAL MEDICINE

Ursodeoxycholic acid can improve both maternal symptoms

and liver function in ICP. According to current evidence, the

therapy does not change the perinatal outcome.

RECOMMENDATION BY THE WORKING GROUP

ON OBSTETRICS AND PRENATAL MEDICINE

Bile acid levels should be determined before initiating treat-

ment. Depending on the laboratory assay technique,

it should be noted that ursodeoxycholic acid medication

may yield falsely high serum bile acid levels.
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ON OBSTETRICS AND PRENATAL MEDICINE

If ICP is suspected clinically, oral treatment with ursodeoxy-

cholic acid should be initiated irrespective of bile acid levels,

with the goal of alleviating maternal symptoms.

Rifampicin

Rifampicin is a broad-spectrum antibiotic administered in preg-
nancy to treat tuberculosis [136]. The medication lowers the se-
rum bile acid level in cholestasis outside pregnancy [137]. Experi-
ence with ICP treatment is limited to a handful of reports on preg-
nant women in combined use with UDCA after failed single-agent
therapy [138,139]. The total daily dose of rifampicin was between
300 and 1200mg. Pruritus improved in 11 out of 16 (69%) pa-
tients and bile acid levels decreased in 14 out of 27 (54%). All in-
fants were delivered between 32 and 37 weeks gestation with an
unremarkable outcome. The recruiting Australian TURRIFIC-trial
(EudraCT number: 2018-004011-44) [140] targets a comparison
of rifampicin with UDCA.

RECOMMENDATION BY THE WORKING GROUP

ON OBSTETRICS AND PRENATAL MEDICINE

If pruritus persists during UDCA therapy, additional adminis-

tration of rifampicin may be considered in individual cases.

Colestyramine

As an anion-exchange resin, colestyramine prevents the reabsorp-
tion of bile acids in the enterohepatic circulation. The sequela of
this malabsorptive treatment is steatorrhoea with excretion of
fat-soluble vitamins. Decreased vitamin K levels may result in sig-
nificant peripartum bleeding complications in mothers and neo-
nates [141]. A trial with 84 pregnant women comparing UDCA
with colestyramine revealed that the anion exchange resin was in-
ferior in all outcome parameters (reduction of pruritus, bile acids
and AST/ALT) and worse tolerated (29% nausea/vomiting/diar-
rhoea vs. 0% adverse events in the UDCA group) [142]. Because
of the mechanism of action, combined treatment with UDCA is
counter-productive in terms of the pharmacokinetics.

RECOMMENDATION BY THE WORKING GROUP

ON OBSTETRICS AND PRENATAL MEDICINE

ICP should not be treated with colestyramine.

S-Adenosyl-L-methionine (SAMe)

SAMe is metabolised in the liver, among other organs, and serves
as a methyl group donor in the biosynthesis of phospholipids for
the excretion of oestrogen metabolites [143,144]. In animal mod-
els, SAMe has been shown to reduce cholestasis; the exact mech-
anism of action is unclear [145]. Studies on SAMe in pregnant
women with ICP as a single agent or additive with a dosage of
9312021. The author(s).
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400–1600mg per day did not demonstrate clinical superiority to
treatment with UDCA alone [131,146–148].

RECOMMENDATION BY THE WORKING GROUP

ON OBSTETRICS AND PRENATAL MEDICINE

At this stage, SAMe cannot be recommended in the treatment

of ICP.

Dexamethasone

Three observational studies found improvement in symptoms and
laboratory parameters with dexamethasone in the treatment of
ICP [149–151]. In a prospective randomised trial comparing oral
dexamethasone dosed at 10–12mg/d with UDCA, no therapeutic
benefit was seen [128]. In addition, there are considerable con-
cerns about long-term effects in the child with repeated high
doses [152].

RECOMMENDATION BY THE WORKING GROUP

ON OBSTETRICS AND PRENATAL MEDICINE

Treatment for ICP should not include systemic dexametha-

sone.

Antihistamines

The use of antihistamines in ICP has not been tested in clinical tri-
als but appears to provide symptomatic relief of pruritus – the ex-
tent to which a sedative side effect has any effect in this regard is
unknown [126].

Tremors and diarrhoea have been observed in the neonates
with long-term administration of some first-generation H1 antag-
onists (chlorpheniramine, diphenhydramine, hydroxyzine). These
side effects have not yet been reported with the agents clemas-
tine (1st generation) and cetirizine (2nd generation) more com-
monly administered in Germany [153].

RECOMMENDATION BY THE WORKING GROUP

ON OBSTETRICS AND PRENATAL MEDICINE

Systemic use of antihistamines in the relief of pruritus may

be considered.

Other treatment approaches

In severe refractory pruritus, endoscopic placement of a nasobili-
ary tube, MARS (Molecular Adsorbent Recirculating System) ther-
apy or plasmapheresis can provide short-term and effective relief
of itching [154]. Due to inadequate studies, there is no evidence
of efficacy for other treatment options such as UV light, herbal
remedies and phenobarbital.
932 Hagenbeck C et al. Manag
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ON OBSTETRICS AND PRENATAL MEDICINE

In rare severe individual cases with marked maternal

symptoms, invasive procedures may be useful to prolong

the pregnancy after standard therapy aiming at symptom

improvement has been exhausted.
Delivery Management

Delivery timing

When deciding on the time of delivery, it is important to weigh
the risk of IUFT against iatrogenic prematurity with its conse-
quences for the neonate [155,156]. The bile acid level plays a de-
cisive role as a predictive marker for stillbirth and neonatal com-
plications. In trials its cut-off level ranges from > 40 µmol/L to
≥ 100 µmol/L [68,74–76]. In the trial with the highest evidence
level by Ovadia et al. in 5269 women with ICP, the rate of stillbirth
in bile acid levels ≥ 100 µmol/L increases significantly from
34 + 0 weeks of gestation to a prevalence of 3.44%, which is a
more than 30-fold increase in the risk compared with the
< 40 µmol/L group (HR 30.5; 95% CI 8.83–105.3) (▶ Figs. 2 and
3). In contrast, the risk of stillbirth for bile acid levels of 40–
99 µmol/L and < 40 µmol/L does not differ significantly compared
to healthy pregnant women and has a prevalence of 0.28% and
0.13%, respectively [67, 68].

Prospective randomised clinical trials on the issue of optimal
time of delivery in ICP are lacking. In a retrospective British study,
Williamson et al. found 23 (7%) IUFTs among the 352 patients an-
alysed. In singleton pregnancies, IUFTs occurred at a median of
38 + 0 weeks of gestation; in the three gemini pregnancies before
37 + 0 weeks of gestation [77].

The PITCHES trial compared treatment with UDCA versus
placebo and reported three (0.5%) IUFTs among the 604 patients
with ICP analysed [127]. Here, the delivery management of the
patients followed routine care. Since this trial was conducted in
the United Kingdom, it was based on the NICE guideline, which
recommends delivery from 37 + 0 weeks of gestation Thus, the
median gestational age at delivery in the PITCHES trial was 38
weeks of gestation, which may have contributed to a reduction
in the rate of IUFT. Since in this trial the bile acid levels were only
moderately elevated in most patients, this was more of a low-risk
ICP population.

STATEMENT BY THE WORKING GROUP

ON OBSTETRICS AND PRENATAL MEDICINE

A bile acid level ≥ 100 µmol/L is a predictive marker for still-

birth and neonatal complications. The time during pregnancy

at which the bile acid levels should be determined is not

defined.
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▶ Fig. 2 Number of singleton pregnancies with ICP (blue columns) and percentage with IUFT (red columns), by bile acid level. IUFT prevalence
by bile acid group (< 40 µmol/L, 40–99 µmol/L and ≥ 100 µmol/L) is shown in the graph above (data from [68]).
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STATEMENT BY THE WORKING GROUP

ON OBSTETRICS AND PRENATAL MEDICINE

The decision to deliver is based on weighing the risk of intra-

uterine fetal death against iatrogenic preterm morbidity and

mortality.

RECOMMENDATION BY THE WORKING GROUP

ON OBSTETRICS AND PRENATAL MEDICINE

Bile acid levels in maternal blood should be part of the de-

cision-making process regarding the best time of delivery.

The time of delivery is determined individually, in a shared

decision-making process with the expectant mother.

RECOMMENDATION BY THE WORKING GROUP

ON OBSTETRICS AND PRENATAL MEDICINE

Analogous to the German AWMF S2k guideline Induction

of labour (expert consensus) [157]:

≥ 100 µmol/L:

▪ induction of labour may be recommended between

34 + 0 and 36 + 6 weeks of gestation.

< 100 µmol/L:

▪ induction of labour should be recommended at

37 + 0 weeks of gestation.

▪ induction of labour must be recommended at

38 + 0 weeks of gestation.

Delivery modality

In their retrospective study, Wickström Shemer et al. analysed
25780 births to determine the risk of emergent caesarean section
after active induction management in ICP between 37 + 0 and
39 + 0 weeks of gestation. Of these, 231 women with ICP gave
birth during this period. When labour started spontaneously,
women with ICP had the same rate of emergent caesarean section
(aOR, 1.33; 95% CI 0.60–2.96) and were less likely to undergo
emergent caesarean section after induction of labour (aOR, 0.47;
95% CI 0.26–0.86) compared with non-ICP expectant mothers.
There was no difference in the risk of fetal asphyxia [158]. Another
retrospective case-control study of 64 inductions of labour due to
ICP revealed no increased risk of vaginal surgical delivery or cae-
sarean section. Other complication rates, e.g., for postpartum
haemorrhage, were comparable to the control group of induced
labour without ICP [159].

STATEMENT BY THE WORKING GROUP

ON OBSTETRICS AND PRENATAL MEDICINE

Induction of labour for ICP between 37 + 0 and 39 + 0 weeks

of gestation is not associated with an increased risk of caesar-

ean section or operative vaginal delivery.
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Choosing the mode of delivery should follow obstetric

criteria.
Postpartum Management and Follow-up
The laboratory and clinical changes normalise completely post-
partum. In case of persistence beyond a period of 4–8 weeks, the
diagnosis of ICP should be questioned.

There is a high rate of recurrence of up to 70% in subsequent
pregnancies [47]. Transient recurrent symptoms may also occur in
reproductive stimulation treatment; treatment can then take
place in the natural or modified natural cycle. In addition, the risk
of cholestasis is also increased outside pregnancy. Oestrogen-
containing drugs such as contraceptives can cause ICP-like symp-
toms. With gestagen-only preparations (systemic or IUD), the risk
is low [160].

New evidence suggests an increased risk of developing various
liver, biliary, pancreatic, metabolic, and immune-mediated disor-
ders. It remains unclear whether pregnancy activates the disease
cascade or whether these disorders were already present subclini-
cally before pregnancy [10,30,64,65].

The hazard ratios for subsequent hepatobiliary disease after
initial diagnosis of ICP is 2.62 (95% CI 2.47–2.77) with a cumula-
tive annual increase of ~ 1%. In addition, following ICP the risk is
highest for the diagnosis of chronic hepatitis (HR 5.96, 95% CI
3.43–10.33), liver fibrosis/cirrhosis (HR 5.11, 95% CI 3.29–
10.33), hepatitis C (HR 4.16, 95% CI 3.14–5.51) and cholangitis
(HR 4.22, 95% CI 3.13–5.69) [30].

The presence of heterozygous, disease-associated ABCB4 vari-
ants favours hepatobiliary sequelae [161]. If genetic testing has
detected certain ABCB4 variants, lifelong UDCA administration
and annual ultrasound studies (elastography if necessary) and
monitoring of laboratory parameters are recommended. Informa-
tion about the increased incidence of sequelae is mandatory.

STATEMENT BY THE WORKING GROUP

ON OBSTETRICS AND PRENATAL MEDICINE

The laboratory and clinical changes normalise completely

postpartum. Subsequent pregnancies are at elevated risk of

recurrence. Outside of pregnancy, the risk of hepatobiliary

disorders is increased. Life expectancy is not affected.

STATEMENT BY THE WORKING GROUP

ON OBSTETRICS AND PRENATAL MEDICINE

The administration of oestrogen-containing preparations is

based on a risk-benefit analysis. Gestagen-only medications

are appropriate for contraception after ICP.
ement of Intrahepatic… Geburtsh Frauenheilk 2021; 81: 922–939 | © 2021. The author(s).



RECOMMENDATION BY THE WORKING GROUP

ON OBSTETRICS AND PRENATAL MEDICINE

Women with ICP should be informed about the increased risk

of developing sequelae. Liver enzymes, especially the trans-

aminases, should be monitored after 6 weeks at the latest.

In the case of persistently elevated transaminase levels, the

patient should be seen by a hepatologist. More detailed

regular follow-up intervals should be scheduled on an indi-

vidual basis.
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