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Intrahepatic cholestasis of pregnancy:
Correlation of preterm delivery with bile acids
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Background/aims: The aim of this study was to determine the incidence, obstetrical and fetal complication rates of intrahepatic
cholestasis of pregnancy in patients managed actively around 38 weeks and evaluate the correlation of these results with liver func-
tion tests and bile acids. Material and Methods: In this cohort study 3710 women were booked for delivery, of which 32 pregnant
women were diagnosed as intrahepatic cholestasis of pregnancy. All data concerning obstetric- medical history, laboratory results,
symptom onset time, pruritus degree, treatment response, and delivery time and infants information were recorded in the study pro-
tocol. Statistical analyses were conducted with SPSS 12.0 version and correlations were assessed by Spearman Rank correlation
analysis. Results: The incidence of intrahepatic cholestasis of pregnancy was 0.86%. The symptoms appeared around 32 weeks.
16.6% multiparas had a previously affected pregnancy and 21.8% of intrahepatic cholestasis of pregnancy patients had family his-
tory of intrahepatic cholestasis of pregnancy. Symptom onset varied according to season (p<0.05). Most patients (69.5%) were diag-
nosed in winter and the beginning of spring. There were no reported cases of clinical maternal jaundice, bleeding tendency or still-
birth. Pruritus was decreased by ursodeoxycholic acid treatment. Total bile acids tended to be higher in patients with preterm deli-
very (r=0.409, p=0.038). Conclusion: Total bile acids are correlated with preterm delivery. An attempt to deliver at around 38 we-
eks may improve perinatal outcome.
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Gebeligin intrahepatik kolestazi: Safra asitleri ile preterm dogumun korelasyonu

Amag: Bu ¢calismada, gebelikte gozlenen intrahepatik kolestaz olgularinin insidansi, obstetrik ve fetal komplikasyonlarinin tanim-
lanmast ve ortaya konulan sonuclarin karaciger fonksiyon testleri ve safra asitleri ile korelasyonunun degerlendirilmesi amaclan-
di. Yontem: Klinigimizde antenatal takibi yapilan ve dogumu gerceklestirilen 3710 olgunun 32’sinde gebeligin intrahepatik koles-
tazi tanist konuldu. Olgularin obstetrik-medikal hikdayeleri, laboratuvar sonuglari, belirtilerin baglama tarihi, kasintt dereceleri,
tedaviye cevaplari, dogum zamanlamalari, yenidogan bebeklerin bilgileri calisma protokoliine alindi. Istatistiki analizler SPSS
12.0 versiyon kullanilarak yapildi. Korelasyonun ortaya konulmasinda Spearman Rank Korelasyon Analizi kullanildi. Bulgular:
Intrahepatik kolestaz olgularinin insidanst %0.86 olarak bulundu. Semptomlar 32. hafta civarinda gozlendi. Multipar olgularin
%16,6’sinda daha onceki gebelikte, gebeligin intrahepatik kolestazinin gozlendigi, tiim olgularin ise %21,8’inde aile oykiisiiniin ol-
dugu saptandi. Semptomlarin gézlenme zamaninin mevsimlere gore degistigi ve bunun istatistiki olarak anlamli oldugu gozlendi
(p<0.05). Olgularinin biiyiik cogunlugunun (%69.5) kis aylarinda veya ilkbahar baslarinda gozlendigi ortaya konuldu. Higbir ol-
guda klinik olarak sarilik, kanamaya meyil veya fetal oliim gozlenmedi. Ursadeoksikolik asit ile kagintt siddeti azaldi. Erken do-
Sum gozlenen olgularda ise serum safra asitlerinin daha yiiksek oldugu ortaya konuldu (r=0.409, p=0.038). Sonug¢: Total safra asit-
leri erken dogum ile koreledir. 38. haftalarda dogum planlamast ile perinatal outcome iyilestirilebilir.

Anahtar kelimeler: Gebeligin intrahepatik kolestazi, safra asitleri, perinatal outcome, preterm dogum

INTRODUCTION

Intrahepatic cholestasis of pregnancy (ICP) is a  rized by pruritus and elevated serum aminotrans-
benign cholestatic liver disorder that is characte- ferases and serum bile acid levels (SBAs), with the
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onset in the second or third trimester of preg-
nancy. Signs and symptoms resolve spontaneously
within two to three weeks after delivery. The pre-
valence of ICP differs depending on genetic make-
up, geography and environmental factors. The es-
timated prevalence of ICP varies between countri-
es, affecting 0.01-0.02% of births in North Ameri-
ca, Asia and Australia and 2% of births in Sweden,
with the highest risk in Chile, at 4% of births (1,2).

The etiology of ICP is unknown, although current
investigations suggest a combination of hormonal,
genetic and inflammatory factors that impair bile
secretory function, which acts to increase mater-
nal SBAs and elevate liver enzymes (2-5). Accor-
ding to several studies, although the maternal co-
urse is usually benign, the fetus faces an increase
risk of spontaneous preterm delivery, fetal com-
promise, meconium-stained amniotic fluid, and in-
trauterine fetal demise (1,2,6). The pathogenesis
of fetal complications is still poorly understood;
however, a role for circulating bile acids or toxic
metabolites of bile acids has been suggested
(1,7,8).

In this cohort study, we evaluated the incidences
of ICP and investigated whether fetal complicati-
ons rates and other liver function tests (LFTs) cor-
related with the severity of disease measured by
bile acid levels in the maternal serum.

MATERIALS AND METHODS

Between January 2006 and December 2010, all
patients who were diagnosed as ICP were included
in this study. In our clinic, the diagnosis of ICP
was based on the clinical features and biochemical
evidence of liver dysfunction in the absence of skin
pathology (9,10). Clinical features were characte-
rized as pruritus without a rash. Itching is classi-
cally on the palms and soles of the feet, although
it may be more widespread, with nocturnal predo-
minance, and women may exhibit skin excoriati-
ons from scratching. Patients with chronic liver di-
seases, skin diseases, allergic disorders, sympto-
matic cholelithiasis, or ongoing viral infections af-
fecting the liver (hepatitis A, B and C virus, cyto-
megalovirus, herpes simplex virus and Epstein-
Barr virus) were excluded. Pruritus intensity was
assessed by patients using a subjective score (0-4
degree), which was previously described by Kon-
drackiene et al. (11).

After diagnosis with ICP, all women were treated
with ursodeoxycholic acid (UDCA; 10-15 mg/kg/
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day). Fetal well-being was monitored by cardioto-
cography, modified biophysical profile or Doppler
ultrasonography weekly or biweekly according to
gestational status. LFTs were taken weekly if nor-
mal or biweekly if abnormal (12). After the birth,
Apgar scores and weight and health status were
evaluated by pediatricians and recorded in infant
charts. All data concerning obstetric-medical his-
tory, laboratory results, pruritus degree, and in-
fant characteristics were recorded in the study
protocol. Spontaneous preterm birth was defined
as delivery before 37 weeks’ gestation after spon-
taneous onset of labor. If there were no other
complications, delivery decision was carried out
after 38 weeks.

Photometric, enzymatic and calorimetric methods
were used to analyze total SBAs, aminotransfera-
ses and bilirubin measurements, respectively.

Statistical analysis was conducted with the Statis-
tical Package for the Social Sciences (SPSS) versi-
on 12.0. Means, standard deviations, medians,
and ranges were calculated for descriptive purpo-
ses. Correlation analysis was assessed by Spear-
man Rank correlation.

RESULTS

A total of 3710 women were booked for antenatal
care and delivered in this period. Of those, 32 we-
re diagnosed as ICP, with an incidence of 0.86%.
Table 1 shows clinical characteristics of patients
regarding age, gravidity, onset of pruritus, inten-
sity of pruritus (score) before treatment and after
treatment, gestational age at delivery, and the Ap-
gar score at one minute and five minutes. Two of
12 multiparas (16.6%) had ICP in a previous preg-
nancy, and 7 of 32 patients (21.8%) had family his-
tory of ICP. Symptom onset varied according to
season, with 33.3% in winter, 36.2% in spring,
13.3% in summer, and 16.7% in autumn. Most of
the patients (69.5%) were diagnosed in the winter
and beginning of spring, and this distribution was
statistically significant (p<0.05). Table 2 shows
the biochemical characteristics of the patients. In
3 of 32 patients (9.3%), gamma-glutamyl trans-
peptidase (GGT) was higher than the normal ran-
ge.

During the follow-up of patients, no reported cases
of clinical maternal jaundice or bleeding tendency
or stillbirth were found. Pregnancy ended prema-
turely in 6 of 32 patients (18.7%). Postnatal deve-
lopment was normal in all babies.
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Table 1. Clinical characteristics of patients

Minimum-Maximum Mean+SD
Age 27-37 31.5+2.9
Gravidity 1-5 1.5+0.6
Onset time of pruritus (weeks) 22-37 32.4+5.1
Intensity of pruritus Before treatment 3-4 3.86+0.14
After treatment 0-2 0.5+0.3
Gestational age at delivery (weeks) 33-41 37.6x1.5
Infant weight at delivery (grams) 1900-3910 3096.3+557.4
Apgar score One minute 6-10 8.36x1.7
Five minute 8-10 9.1+0.8 (8-10)
SD: Standard deviation
Table 2. Biochemical characteristics of patients
Minimum Maximum MeanzStandard deviation
GGT (U/L) 5 161 23.07+32.5
ALT (U/L) 7 217 49.9+43.2
AST (U/L) 5 168 35.7+30.1
ALP (U/L) 60 468 152.5+67.5
Total bile acids umol/L 2.6 280 30.1+54

GGT: Gamma-glutamyl transpeptidase. ALT: Alanine aminotransferase. AST: Aspartate aminotransferase. ALP: Alkaline phosphatase.

In cases of ICP, total bile acid (TBA) concentrati-
on was correlated positively with GGT (r=0.473,
p=0.008) and aspartate aminotransferase (AST)
(r=0.488, p=0.006). TBA levels tended to be higher
in patients with preterm delivery (r=-0.409,
p=0.038). On the other hand, there was no correla-
tion between TBA and birth weight (p=0.507), the
onset of symptom time and symptom intensity, or
response to UDCA treatment. Pruritus intensity
was decreased after UDCA treatment. Only 8 ca-
ses (25%) had residual pruritus after treatment,
although intensity was reduced. In all patients,
pruritus resolved within 1-2 weeks postpartum.

DISCUSSION

This study measured the incidence of ICP, evalua-
ted obstetrical and fetal outcome in patients with
ICP, and analyzed the correlation of these results
with LFTs and bile acids. The prevalence of ICP in
our study was 0.86%, while the average incidence
varies from 0.001% to 4% in the literature (1). It
was reported that there is a wide geographic and
ethnic variation of ICP in many studies worldwi-
de. Interestingly, in the following years, the preva-
lence of disease has markedly decreased in some
regions (13,14). The incidence found in the current
study was comparable to the others conducted in
the United States and Europe.

Despite intense research, the causes of ICP rema-
in unknown. However, the pathophysiology of the
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disease is thought to be multifactorial, with higher
estrogen levels being the main implicating factor
(15). Genetic factors are also likely, as many wo-
men have a family history and recurrence is com-
mon. In our study, 21.8% had family history, and
16.6% of multiparas had ICP in previous pregnan-
cies. Several lines of evidence suggest the role of
estrogens, i.e. the disease appears in the third tri-
mester, the prevalence of ICP is five times greater
in twin pregnancies, which are characterized by
higher estrogens levels, and finally, ICP closely re-
sembles the clinical picture developed in some wo-
men using oral contraceptives with high estrogen
contents (14,16). Furthermore, it was reported
that the prevalence of ICP may have seasonal
cycles, with greater prevalence in winter. This
suggests that some environmental factors may
play a role in the pathogenesis of ICP. In this
study, ICP cases were seen as more prevalent in
winter and in the beginning of spring.

Intrahepatic cholestasis of pregnancy (ICP) is es-
sentially benign in mothers, and clinically resolves
approximately two weeks after delivery. Clinically
apparent jaundice rarely develops. Although es-
sentially benign in the mother, ICP may adversely
affect the prognosis of the fetus. The major conse-
quences of the disease are premature delivery, fo-
und in 19% - 60% of cases (11, 17), stillbirths in 1%
- 2% of cases (11,18) and fetal distress in 22% -
33% of cases (11,19). Even though there are mul-
tiple reports of adverse outcome associated with



ICP, this study reported no stillbirth or meconium
staining of amniotic fluid. This may be the result
of increased antenatal surveillance and our policy
of early delivery at around 38 weeks. Furthermo-
re, when we diagnosed ICP, we started UDCA tre-
atment in all of the cases. Although there are conf-
licting data regarding the effects of UDCA treat-
ment on the perinatal outcome, several clinical tri-
als and observational studies showed that UDCA
treatment improved maternal and fetal morbiditi-
es (20,21). On the other hand, some studies emp-
hasized that, while pruritus and serum levels of
total bile salts and ALT improved, perinatal outco-
mes with respect to the effect of UDCA are less
clear (1). We cannot, however, comment on this
subject, as we administered UDCA treatment to
all our patients. Randomized controlled studies on
this subject are therefore required to determine
whether UDCA decreases the rates of fetal asph-
yxia and meconium staining of the amniotic fluid.

Exactly how ICP causes preterm births is uncerta-
in; however, in vitro studies showed an increased
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