
Introduction

Intrahepatic cholestasis of pregnancy (ICP), the most

common pregnancy-related liver disease, is characterised

by the elevation of bile acids and liver enzymes in the ma-

ternal serum [1]. The cause of ICP is unknown, but genetic,

hormonal, and environmental factors are likely involved

[2-4]. It is associated with an increased risk of fetal and ma-

ternal mortality and morbidity. ICP is associated with an

increased risk of fetal complications such as fetal distress,

intrauterine fetal demise, and spontaneous premature labor

[5]. Measurement of serum fasting bile acids is the most

useful test for ICP diagnosis, and the level of >10 μmol/L

confirms the diagnosis. The level of serum bile acids is cor-

related with fetal complication rates. A serum bile acid level

≥ 40 μmol/L can lead to adverse pregnancy outcomes [6].

ICP is not only associated with fetal complications but also

with adverse obstetric outcomes such as pre-eclampsia and

gestational diabetes [7, 8]. 

Abnormal maternal serum markers are the essential com-

ponents of aneuploidy screening programmes. These mark-

ers include pregnancy-associated plasma protein A

(PAPP-A), human chorionic gonadotropin (hCG), alpha fe-

toprotein (AFP), inhibin A, and unconjugated estriol. Apart

from fetal anomalies, these serum markers have been stud-

ied in the prediction of various obstetrical complications

such as preeclampsia and intrauterine growth restriction.

Few studies have investigated the relation of ICP with the

antenatal serum markers. Prediction of ICP is important for

the identification of the high risk pregnancies. Therefore, in

this study, the authors’ aim was to analyze the relationship

between the first trimester biochemical screening tests and

ICP, regarding the adverse outcomes of the disease, and

compare the pregnancy outcomes of the ICP and control

groups.

Materials and Methods

This retrospective cohort study was conducted at the Depart-

ment of Obstetrics and Gynaecology, Sisli Etfal Research and

Training Hospital, Istanbul, Turkey between January 2013 and

April 2015. The study was approved by the Ethics Committee of

the institution.

All patients with appropriate gestational age, which was meas-

ured by ultrasound and last menstrual period, were included in the

study. Patients who had viral hepatitis, hypertension, diabetes, his-

tory of coronary heart disease, hyper/hypothyroidism, chronic liver

diseases, infection, skin diseases, allergic disorders, symptomatic

cholelithiasis, choledocholithiasis, gestational diabetes, preeclamp-

sia and HELLP syndrome, and known coagulation abnormalities

were excluded from the study. Thus, a total of 60 singleton preg-

nancies under the age of 35 years were included. Their demographic

and maternal outcomes were yielded from the hospital database.

Antenatal screening test results were used for the study. This

test was performed between the 11 and 13

+6

weeks of gestation

for the evaluation of maternal serum free-β-hCG and PAPP-A. An

immunoassay system was used to measure the serum levels of

PAPP-A and free β-hCG. Both results were reported as multiples

of the median (MoM), corrected for gestational age and maternal
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weight, at the time of sample collection. 

ICP (20 patients) and control group (40 patients) included and

the first-trimester maternal serum markers, the maternal and the

fetal outcomes, were compared. ICP was diagnosed clinically with

unrelenting generalised itching in the absence of any skin rash or

systemic illness along with elevated fasting serum bile acids and

liver enzymes. Additionally, viral hepatitis markers were meas-

ured, and abdominal ultrasound was performed.

The ICP patients were treated with ursodeoxycholic acid three

times a day and had weekly fetal Doppler ultrasound. The patients

were hospitalised until their liver enzymes and serum bile acid

levels returned to normal values. Preterm labor is defined as reg-

ular uterine contractions before 37 weeks of pregnancy, resulting

in changes in the cervix. Perinatal death is defined as intrauterine

deaths and early neonatal deaths (seven days postpartum).

The SPSS software, version 17.0, was used for statistical analy-

sis. The normality of the distribution of continuous variables was as-

sessed by the Kolmogorov–Smirnov test. The chi-square test was

used for categorical variables. Student’s t-test was used for nor-

mally distributed continuous variables, and the Mann–Whitney U-

test was used for non-normally distributed variables. Relative risks

(RRs) with 95% confidence intervals (CIs) were calculated. A mul-

tivariate analysis was performed to find out whether preterm labor

was associated with the fasting bile acid, direct bilirubin level,

PAPP-A or free β-hCG. A p-value < 0.05 was considered to indicate

statistical significance.

Results

The demographic data of the ICP and the control groups

are given in Table 1. The mean gestational week for the di-

agnosis of ICP was 32.5 ± 2.8 weeks. There were no sig-

nificant differences in terms of age, gravid-parity, and

cesarean rates.

Serum PAPP-A and free β-hCG levels were significantly

higher in the ICP group (Table 2). The mean serum PAPP-

A was significantly higher in the ICP than control groups

(2.4 ± 0.9 MoM vs. 1.2 ± 0.3 MoM: p < 0.001, respectively)

and the mean of serum free β-hCG was significantly higher

in the ICP than control groups (1.8 ± 1.5 MoM vs. 1.2 ± 0.6

MoM; p = 0.036, respectively). 

Spontaneous premature labor was significantly higher in

the ICP group (40% vs. 7.5%; p = 0.002). Gestational week

at birth and the birth weights were lower in the ICP group

(p < 0.001; p = 0.005, respectively). Perinatal death was

not significant among both groups (Table 3).

Multivariate analysis did not show any significant rela-

tion between preterm labor and fasting bile acids, PAPP-A,

free β-hCG, and direct bilirubin (Table 4).

Discussion

The present study demonstrated higher first trimester

PAPP-A and free β-hCG levels in the ICP patients com-

pared to the control group. Preterm labor was increased in

the ICP group. The present results suggest that ICP cases

were prone to the adverse obstetric outcomes, which are

proved by the results of the first-trimester screening test.

Table 1. — Demographic data of the ICP and control
groups.

ICP (n=20) Control (n=40) p-value

Age (years) 29.9 ± 3.75 30.5 ± 4.14 0.542

Gravida (n) 2.1 ± 0.8 2 ± 0.8 0.951

Parity (n) 0.95 ± 0.75 1 ± 0.69 0.704

Diagnosis of ICP (gw) 32.5 ± 2.8

Cesarean rate 3 (15%) 5 (12.5%) 0.788

Progesterone supplementation

in the first trimester

11 (55%) 14 (35%) 0.139

Data are expressed as the mean ± standard deviation or n (%). gw: gestational

week.

Table 2. — Laboratory parameters of the ICP and control
groups.

ICP (n=20) Control (n=40) p-value

PAPP-A (MoM) 2.4 ± 0.9 1.2 ± 0.3 < 0.001

Free-β-hCG (MoM) 1.8 ± 1.5 1.2 ± 0.6 0.036 

AST (U/L) 128 ± 64 11 ± 2.7 < 0.001

ALT (U/L) 199 ± 164 12 ± 3 < 0.001

LDH (U/L) 406 ± 82 222 ± 23 < 0.001

Direct bilirubin levels

(mg/dL)

1.02 ± 0.3 0.7 ± 0.1 0.002 

Mean fasting bile acid

(µmol/L)

68.65 ± 16.21

Data are expressed as the mean ± standard deviation.

Free β-hCG: free beta human chorionic gonadotropin;

PAPP-A: pregnancy associated plasma protein A;

AST: aspartate aminotransferase test; ALT: alanine aminotransferase;

LDH: lactic acid dehydrogenase.

Table 3. — Neonatal outcomes of the ICP and control
groups.

ICP (n=20) Control (n=40) p-value

Gestational week at birth 35.9 ± 2.1 37.8 ± 1.5 < 0.001

Preterm labour (n) 8 (40%) 3 (7.5%) 0.002

Birth weight (gr) 2836 ± 510 3253 ± 518 0.005

NICU (n) 3 (15%) 1 (2.5%) 0.067

Perinatal death (n) 1 (5%) 0 0.154

Data are expressed as the mean ± standard deviation or n (%).

NICU: newborn intensive care unit; n: number of patients.

Table 4. — Multivariate analysis of risk factors for preterm
labour.

p-value OR 95% CI

PAPP-A 0.271 7.3 0.2–260.4

Free β-hCG 0.354 0.1 0.01–1.15

Fasting bile acids 0.287 1.08 0.9–1.2

Serum direct bilirubin level 0.922 1.4 0.1–15.2

OR: odds ratio; CI: confidence interval;

PAPP-A: pregnancy associated plasma protein A;

Free-β-hCG: free beta human chorionic gonadotropin.
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ICP is a high risk for the fetus as it is related with unex-

plained intrauterine fetal demise and premature labor. Lab-

oratory studies showed that bile acid taurocholate, a major

bile salt in the gastrointestinal tracts, can cause different

types of dysrhythmia in individuals with cardiomyopathies,

and with its higher concentrations, the effect is more no-

ticeable [9]. Hence, the prediction of ICP is important to

prevent such devastating complications. This led us to in-

vestigate whether prediction of the disease could be made

with early trimester maternal serum markers.

Despite the abnormal maternal serum markers being

mostly used as a part of aneuploidy screening, they are also

associated with adverse pregnancy outcomes such as

preeclampsia, preterm birth, intrauterine growth retarda-

tion, gestational diabetes, and HELLP syndrome [10-12].

Limited studies have been conducted on ICP patients re-

garding their antenatal serum markers. Two of these stud-

ies investigated the serum AFP in ICP. However, the levels

of first trimester PAPP-A in ICP cases are not clarified.

Eloranta et al. [13] conducted a study in 33 singleton

pregnancies affected by cholestasis. They collected the

serum samples at the 15

th

gestational week and measured

the maternal serum AFP and hCG concentrations in MoM

values. The mean maternal serum AFP was 1.12 MoM,

and the mean serum hCG was 0.98 MoM. The median

serum AFP and hCG concentrations in the cholestasis

group were not significantly different from the control

group. In another study, the maternal serum free β-hCG

and AFP were measured between 14–18 gestational weeks

in 24 cases with ICP [14]. The mean age of the patients

was 30.1 years. The mean value for the serum free β-hCG

and AFP were 1.29 and 0.94 MoM, respectively. The me-

dian values were not significant between the ICP and con-

trol groups.

Elevation of the serum bile acids is the most suitable bio-

chemical marker for the diagnosis of the disease. Glantz et
al. [6] reported that fetal complications were not observed

until bile acid levels were ≥ 40 µmol/L. In the present study,

the mean bile acid level was estimated to be 68.65 ± 16.21

µmol/L at the time of diagnosis. After the diagnosis, all ICP

cases were treated and followed up. Despite the close mon-

itoring of the cases, preterm labor was higher in the ICP

group than the control group, but the neonatal intensive

care unit (NICU) admission rate was not significant. More-

over, it has been demonstrated that progesterone metabo-

lites impair hepatic bile transport. ICP is associated with

supra-physiological levels of the 3 β-sulphated proges-

terone metabolite [15]. The present authors also compared

the rate of patients between the ICP and control groups that

received progesterone supplements because of abortus im-

minens, but did not find any significant differences.

Limitations of the study were its retrospective design and

low number of study subjects. This study excluded the dis-

eases presented with ICP such as HELLP syndrome and

preeclampsia. However, to the best of the present authors’

knowledge, this study is the first to demonstrate the relation

of ICP with PAPP-A and free β-hCG. 

In conclusion, the first-trimester maternal serum mark-

ers are promising tools in the prediction of adverse mater-

nal and fetal outcomes. ICP is a serious condition and is

associated with an increased risk of fetal and maternal ad-

verse outcomes. Genetic predisposition and ICP history are

important factors for the disease. Early prediction of dis-

ease is important for the pregnancy follow-up and preven-

tion of unwanted outcomes. The first-trimester maternal

serum markers are elevated in ICP cases and might be used

in the prediction of disease. Larger studies should highlight

the importance and accuracy of the present results.
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