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ABSTRACT
Objectives: This article aimed to explore the relationship between hepatitis B virus infection (HBV) and intrahepatic 
cholestasis in pregnancy (ICP).

Material and methods: We conducted a retrospective study at the Beijing Youan Hospital in China between January 1, 
2010 and November 31, 2016. In total, 217 pregnancies were identified and retrospectively studied. Characteristics, pregnant 
outcomes and the rate of mother-to-child transmission (MTCT) of HBV were compared between groups.

Results: Elevate of total bile acid occurred mainly during the second and third trimester among HBV with ICP (HBV + ICP) 
patients. The rate of preterm birth occurred more frequently in HBV + ICP patients than both ICP and HBV patients (p < 0.05). 
Furthermore HBV + ICP patients had a higher percentage of cesarean section, postpartum hemorrhage Apgar < 7 at 1/5 min, 
AFIII and LBWI rate than HBV patients (p > 0.05) but did not have an increased incidence of fetal loss or birth defect when 
compared with that in HBV and ICP patients (p > 0.05). 

Conclusions: HBV + ICP patients have adverse pregnant outcomes and as a high occurrence in the second and third 
trimesters of pregnancy monitoring should be enhanced at this time.
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INTRODUCTION
Hepatitis B virus (HBV) belongs to the family hepad-

naviridae and is one of the most common public health 
problems in the world. Hepatitis B virus infection may be as 
high as 2–8% in women of childbearing age in China [1, 2]. 
Intrahepatic cholestasis of pregnancy (ICP) is a complication 
of pregnancy resulting in elevation of serum bile acid (BA), 
mostly occurring during the second or third trimester of 
pregnancy [3]. And the clinical symptoms quickly resolve 
after delivery [4, 5]. Elevated BA is associated with adverse 
pregnancy outcomes, most notably amniotic fluid contami-
nation, fetal asphyxia events, contributing to neonatal as-
phyxia, preterm birth, and sudden intrauterine fetal demise 
[6–8]. Cholestasis is a pathological state where bile flows 
from the liver into the duodenum is restricted because 
of dysfunctional secretion and excretion processes, lead-
ing to its release into the blood stream. Its clinical mani-
festations include itching, lack of power, darkened urine 
and jaundice. Any cause of liver cell or bile duct cell dam-
age, or biliary tract obstruction can lead to cholestasis [9]. 

The pathogenesis of ICP is not fully understood. Pregnancy 
hormones, genetic susceptibility, the role of environmental 
and food factors, and changes in the gut microbiota as-
sociated with pregnancy may play a part in the develop-
ment of ICP [10–12]. Estrogens and progesterone promote 
cholestasis by inhibiting BA excretion from the hepatocyte 
into the bile canaliculus [13–15]. In addition, gene variants 
encoding hepatobiliary transporters have been identified as 
key factors in the development of ICP [10, 12, 16]. We noticed 
that, during pregnancy, many patients with HBV infection 
had elevated serum BA levels. However, there are few stud-
ies investigating the characteristics of patients with both 
HBV infection and ICP. Therefore, the clinical characteristics 
and pregnancy outcomes of these patients are still unclear. 
This article aimed to explore the relationship between HBV 
infection and ICP during pregnancy. 

Objectives
This study aimed to examine the clinical characteristics 

of HBV and ICP.
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MATERIAL AND METHODS
We conducted a retrospective study at the Beijing 

Youan Hospital in China between January 1, 2010 and No-
vember 31, 2016. This hospital is a center for diagnosing 
and treating hepatopathy and infectious disease during 
pregnancy in China. Our study was conducted with the 
written informed consent of the participants. The trial was 
approved by the institutional ethics review committee and 
registered with Clinical Trials.gov (no.: NCT01743079). Liver 
and fetal–maternal medicine specialists treated all patients 
regularly. All participants were followed until delivery and 
during the postpartum period for six weeks, and their chil-
dren for at least seven months. 

According to ICP diagnostic criteria, patients with itchy 
skin, jaundice, elevated serum BA levels, and mildly el-
evated liver transaminase were included [3]. HBV infection 
was confirmed as HBsAg positive, with a history of at least 
6 months, with or without the elevation of total bilirubin 
and pruritus during pregnancy. Patients with both HBV 
infection and ICP (HBV + ICP) satisfied both the HBV and 
ICP standards, with an elevation of total bile acid (TBAI) 
during pregnancy of more than twice the normal level 
(> 10 µmol/L). All participants meet the following criteria 
(Fig. 1): (I) serum alanine transaminase (ALT) and glutam-
ic-oxaloacetic transaminase (AST) within the normal range 
before pregnancy, increasing to up to ten times the upper 
limit of the normal range (ULN, 40 U/L)) during pregnancy. 
ALT/AST levels returned to normal levels within 6 weeks 
after birth; (II) excluding twin or other multiple pregnan-

cies; (III) excluding alcoholic liver disease, non-alcoholic 
fatty liver disease, autoimmune liver disease and other liver 
diseases; (IV) no pre-existing chronic conditions, such as 
diabetes, high blood pressure or heart disease; (V) absence 
of other infectious diseases such as human immunodefi-
ciency virus, active syphilis or hepatitis C virus infection; 
(VI) absence of immunoglobulin M antibodies against 
toxoplasma, rubella virus, cytomegalovirus, herpes simplex 
virus. Patients who had incomplete pregnancy data or 
whose pregnancy was terminated before 12 weeks were 
excluded. 

A total of 217 pregnant women were identified and 
reviewed. Of these, 99 patients were diagnosed with both 
HBV infection and ICP (Group I),19 had ICP without HBV 
infection (Group II) and 99 had HBV infection without ICP 
(Group III). Characteristics, pregnancy outcomes and the 
rate of mother-to-child transmission (MTCT) of HBV were 
compared between groups.

Adverse maternal outcomes were pregnancy-induced 
hypertension (PIH), including gestational hypertension 
and preeclampsia, gestational diabetes mellitus (GDM), 
premature rupture of membrane (PROM), preterm birth 
(< 34 w and < 32 w) and postpartum hemorrhage. Adverse 
fetal outcomes were fetal loss (including late abortion, in-
trauterine death, induced labor and perinatal death), birth 
defects, low birth weight infant (LBWI, < 2,500 g), Apgar 
score (< 7 at 1 or 5 min) and amniotic fluid III degrees con-
tamination (AFIII, the amniotic fluid is yellowish-green or 
brown with a large number of feces).

 

From January 2010–December 2016

Enrolled: 
Chronic hepatitis B; 
Total bile acid >10 ummol/l 
during pregnancy, 
more than twice; 
Clinical data integrity

Group I 
99 ICP with HBV pregnant patients enrolled

Group II 
19 ICP pregnant patients 

Enrolled: 
Chronic hepatitis B; 
Clinical data integrity 

Group Ill 
99 ICP with HBV pregnant patients enrolled

Excluded: 
Early pregnant loss; 
Other infection; 
Other liver disease; 
Other complication; 
gemellary or multiple 
pregnancy

Figure 1. Flowchart of patients’ enrollment
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Table 1. Characteristics of the 217 patients

Characteristics Group I Group II Group III P1 P2

n = 99 n = 19 n = 99

n % n % n % 

Unipara 71 71.72 17 89.47 60 57.58 0.18 0.037

Multipara 28 28.28 2 10.53 39 42.42 0.18 0.037

Age [Y] 28.97 ± 3.93 28.21 ± 5.64 29.23 ± 3.72

GWTBA [W]

   First trimester 8 8.10 0 0

   Second 40 40.40 2 10.53 0.013

   Third 51 51.52 17 89.47 0.002

DBA

  Mild 52 52.53 7 36.84 0.21

  Severe 47 47.47 12 63.16 0.21

Live birth 94 94.95 18 94.74 98 98.99 1 0.214

  by vagina 34 34.34 5 26.32 56 56.57 0.496 < 0.01

  by cesarean section 60 60.61 13 68.42 42 42.42 0.521 0.01

GWTBA — gestational weeks of rising of total bile acids; DBA— degree of bile acid increase; P1 — Group I vs Group II; P2 — Group I vs Group III

Serum HBsAg and hepatitis B e antigen levels were 
determined using reagents from Roche Diagnostics 
and a Cobas e601 analyzer (Roche Diagnostic GmbH, Man-
nheim, Germany). HBV DNA was quantitatively measured 
using a real-time PCR assay (Sansure Biotech Inc., Chang-
sha, Hunan, China). Infants of all mothers received 200IU of 
hepatitis B immunoglobulin (HBIG) and 10mg of HBV vac-
cine within 6 hours of birth, then 200 IU of HBIG at 21 days 
of age, and two more vaccinations were given at 1 month 
and 6 months of age. Serum HBV-DNA and HBV markers 
were measured at birth and 7 months of age. Intrauterine 
infection was defined as peripheral blood HBV-DNA/HBsAg 
positive at birth and continued positive at 7 months. Intra-
hepatic HBV infection was defined as the transient presence 
of HBV-DNA/HBsAg after delivery. MTCT of HBV includes 
both intrauterine infection and postpartum contamination, 
which was defined as peripheral blood HBV-DNA/HBsAg was 
negative at birth and peripheral blood HBV-DNA/HBsAg 
was positive at 7 months of age.

The continuous data were expressed as mean ± standard 
deviation (SD), and the classified data were expressed as 
percentages. The χ2 test or Fisher’s exact test were used to 
classify variables. All analyses were performed using SPSS 
version 20 (IBM, Armonk, NY, USA). When p < 0.05, the dif-
ference was considered statistically significant. 

RESULTS
The demographic and characteristic data are summa-

rized in Table 1. Most patients were uniparous and the dif-
ference between groups was not statistically significant. 

The average age in Group I was 28.97 ± 3.93 years. Elevated 
TBAI occurred mainly during the second and third trimester 
in both Group I and II. In Group I the rate of elevated TBAI in 
the second trimester was 40.4% which was higher than that 
in Group II and 51.5% in third trimester which was lower 
than that in Group II. The incidence of mild and severe TBAI 
elevation in patients in Group I was 52.53% and 47.47%, 
respectively, and neither was significantly different from 
Group II. The proportion of live births in Group I was 94.95%, 
which was not significantly different from Group II or III. In 
Group I, 34.34% were delivered vaginally and 60.61% by 
cesarean section. More vaginal deliveries and fewer cesar-
ean deliveries were recorded in Group III compared with 
Group I (both p < 0.05). However, there was no significant 
difference in delivery mode between Group I and Group II. 

Table 2 shows the pregnancy outcomes of all pa-
tients. The incidence of preterm birth in Group I was 24.24%, 
higher than that in Group II and III. It was noted that in the 
24 cases of preterm birth there were 4 births at < 32 w and 
7 at < 34 w. No cases at < 32 w occurred in either Group II 
or III. However, there was no significant difference in the 
frequency of preterm births between Groups I and II, or 
between Groups I and III. The incidence of postpartum 
hemorrhage in Group I was 11.11%, higher than that in 
Group III, but not significantly different from that in Group 
II. In addition, there was no significant difference between 
groups for other complications such as PIH, GDM and PROM.

Several differences in fetal outcomes were observed 
between Group I and Group III: a higher percentage of pa-
tients in Group I suffered from an Apgar score < 7 at 1 min 
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Table 2. Pregnancy outcomes

Pregnancy outcome Group I Group II Group III P1 P2

n = 99 n = 19 n = 99

n % n % n %

Maternal

    PIH 7 7.07 2 10.52 3 3.03 0.962 0.194

      Gestational hypertension 2 2.02 0 0 2 2.02 1

      Preeclampsia 5 5.05 2 10.52 1 1.01 0.693 0.214

    GDM 20 20.20 5 26.32 13 13.13 0.771 0.182

    PROM 15 15.15 3 15.79 13 13.13 1 0.683

    Premature birth$## 24 24.24 9 47.37 2 2.02 0.04 < 0.01

      < 32 w 4 4.04 0 0 0 0

      < 34 w 7 7.07 3 15.79 2 2.02 0.424 0.172

    Postpartum hemorrhage## 11 11.11 2 10.53 2 2.02 1 0.01

Fetal

    Fetal loss 5 5.05 2 10.52 1 1.01 0.693 0.214

       Late abortion 1 1.01 0 0 0 0

       Intrauterine death 2 2.02 0 0 1 1.01 1

       Induced labor 1 1.01 1 5.26 0 0 0.73

       Perinatal death 1 1.01 1 5.26 0 0 0.73

    Apgar < 7 at 1 min## 30 30.30 4 21.05 6 6.06 0.415 < 0.01

    Apgar < 7 at 5 min## 25 25.25 4 21.05 4 4.04 0.921 < 0.01

    AFIII## 31 31.31 10 52.63 12 12.12 0.074 < 0.01

    Birth defects 7 7.07 1 5.26 4 4.04 1 0.352

    LBWI## 15 15.15 7 36.84 2 2.02 0.057 < 0.01

AFIII — degree of contamination of the amniotic fluid reaching III degrees; P1— Group I vs Group II; P2 — Group I vs Group III; $ — Group I > Group II, P1 < 0.5; ## — Group 
I > Group III, P2 < 0.01

(30.30% vs 6.06%, p < 0.01), Apgar < 7 at 5 min (25.25% 
vs 4.04%, p < 0.01), AFIII (31.31% vs 12.12%, p < 0.01) 
and LBWI (15.15% vs 2.02%, p < 0.01). The incidence of 
these adverse infant outcomes was not significantly differ-
ent between Group I and Group II. Five cases suffered from 
fetal loss in Group I, including 1 case of late abortion, 2 cases 
of intrauterine death, 1 case of induced labor and 1 case 
of perinatal death. Notably, Group I did not have an in-
creased incidence of fetal loss compared with Groups II 
and III. No difference in frequency of other adverse fetal 
outcomes, such as birth defects, was observed between 
Group I and II or Group I and III. 

Rates of HBV infection of infants in Group I and III 
was shown in Table 3. Ninety-nine pregnancies in Group I 
and III resulted in 94 and 98 live births, respectively. 
In Group I, only four infants from birth to 7 months were 
HBsAg and/or HBV-DNA positive. Eight infants in Group I 
were born HBsAg and/or HBV-DNA positive but turned 
negative at 7 months (intrapartum contamination). One 
infant in Group I was postpartum contamination. In Group 
III, eight babies were born HBsAg and/or HBV-DNA positive, 

and six of the babies were HBsAg negative at 7 months of 
age. In addition, one child in Group III was born HBsAg and 
HBV-DNA negative but became positive at 7 months. Thus, 
the infection rates of intrauterine HBV were 4.26% and 2.04% 
in Group I and Group III, while the rates of MTCT of HBV were 
5.32% and 3.06% respectively. Despite Group I showing 
a trend towards higher occurrence of intrauterine HBV infec-
tion and MTCT of HBV, there were no statistically significant 
differences between the two groups. 

DISCUSSION
The reason patients with chronic HBV develop cholesta-

sis in pregnancy is still unclear. It may be that HBV infection 
causes an autoimmune response that eventually leads to 
liver cell damage. Moreover, it is known that gestational 
hormone level changes like estrogens and progesterone 
during pregnancy aggravate liver disease by placing extra 
burden on the liver [7, 17, 18]. Both liver cell damage and 
gestational hormone level changes can inhibit BA excretion 
from the hepatocyte into the bile canaliculus and ultimately 
lead to cholestasis.
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Table 3. Mother-to-child transmission of HBV

HBV Infection of Infants 

Group I Group III
P1

n = 94 n = 98

n % n %

At birth

  HBsAg +  HBVDNA + 8 8.51 5 5.10 0.347

  HBsAg +  HBVDNA - 4 4.26 3 3.06 0.955

  HBsAg -  HBVDNA - 82 87.23 90 91.84 0.297

After 7 month

  HBsAg +  HBVDNA + 3 3.19 1 1.02 0.584

  HBsAg +  HBVDNA - 2 2.13 2 2.04 1

  HBsAg –  HBVDNA - 4 4.26 6 6.12 0.797

  HBsAb+ 85 90.42 89 90.81 0.926

Intrauterine infection 4 4.26 2 2.04 0.641

Intrapartum contamination 1 1.06 1 1.02 1

Postpartum contamination 1 1.06 1 1.02 1

MTCT of HBV 5 5.32 3 3.06 0.673

P1 — Group I vs Group III

Many studies have reported on the pregnancy outcomes 
of patients with ICP. Most of these studies have considered 
ICP as a transient benign symptom in mothers resulting 
primarily in preterm birth (spontaneous and iatrogenic) 
[19–22]. Recently, ICP has been reported to be associated 
with pre-eclampsia and GDM [19, 21]. But for babies, it 
can have serious consequences, most notably amniotic 
fluid contamination, fetal asphyxia events, contributing to 
neonatal asphyxia and sudden intrauterine fetal demise 
[3, 6, 8, 19–21]. The mechanism underlying the pathogenesis 
of ICP and the mechanisms by which ICP leads to poor fetal 
outcome are unclear. Possible evidence comes from in vitro 
and laboratory animal studies. In animal studies, BA has 
been shown to stimulate gut motility. Injection of BA into 
pregnant sheep increased the preterm birth rate, and in 
every case feces were detected in the amniotic fluid [23]. 
The study seems to show that ICP can lead to amniotic fluid 
contamination and premature birth. As for the mechanism 
by which ICP leads to acute hypoxia and fetal death, it may 
induce vasoconstriction of chorionic veins [24], oxidative 
stress in the placenta and increased apoptosis in the fetal 
liver [25], or trigger fetal cardiac arrhythmias that lead to 
cardiac arrest [26, 27]. 

The only one study that investigated pregnancy out-
comes of patients with ICP and HBV infection, mainly 
focused on fetal outcomes [28]. In our study, we studied 
both maternal and fetal outcomes of patients with both 
HBV infection and ICP (Group I) by comparing them with 
patients diagnosed with either ICP alone (Group II) or HBV 
infection alone (Group III) during pregnancy. We found that 

like ICP patients, elevated TBAI occurred mainly during the 
second and third trimester in pregnancy among HBV + ICP 
patients. Although there was no significant difference in live 
birth rates between these groups, HBV + ICP patients had 
a higher percentage of CS than HBV patients. Notably our 
study showed no increase in the CS rate between HBV+ICP 
and ICP patients, which was not consistent with Hu’s study 
[28]. Likewise, we did not find a difference in the occurrence 
of maternal outcomes such as PIH, GDM and PROM; this was 
the first report of the study of these outcomes. Interestingly, 
we found that preterm birth occurred more frequently in 
HBV + ICP patients than either the ICP or HBV patients which 
was consistent with Hu’s study. Furthermore, HBV + ICP pa-
tients had a higher postpartum hemorrhage rate than HBV 
patients but not the ICP group. A possible explanation is 
that chronic hepatitis causes liver damage, which is the site 
for the synthesis of various clotting factors and cholestasis 
can account for steatorrhea which can affect the absorption 
of vitamin K, and eventually lead to hemorrhage [29–31]. 
However, the exact mechanism has not been reported. 

We also found that adverse fetal outcomes were in-
creased in HBV + ICP patients, with higher rates of Apgar 
score < 7 at 1 and 5 min, AFIII and LBWI than HBV patients, 
which was consistent with Hu’s study [28]. There was no dif-
ference in the incidence of adverse fetal outcomes compared 
with ICP patients. This finding was inconsistent with the pre-
vious study [28]. However, HBV+ICP patients did not have 
an increased incidence of fetal loss or birth defects when 
compared with HBV or ICP patients. Therefore, we believe 
that the adverse fetal outcome of patients with HBV + ICP 
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is the same as that of patients with ICP and HBV +  ICP pa-
tients had more adverse fetal outcomes than HBV patients. 
The possible reason may be that in HBV + ICP patients, chol-
estasis may cause fetal hypoxia and distress such as low 
Apgar score (< 7 at 1 and 5 min) and AFIII by the same mecha-
nism that ICP causes adverse fetal outcomes [24–27]. Patients 
with HBV+ICP may develop chorionic vascular lesions in 
the placenta, resulting in placental dysfunction, aggravated 
cholestasis, fetal hypoxia, and eventually LBWI [32]. Moreo-
ver, the higher rate of preterm birth in HBV + ICP patients 
than either the ICP or HBV patients would also lead to LBWI. 
The higher rate of adverse maternal and fetal outcomes in 
HBV + ICP patients than in HBV patients may account for the 
higher CS rate, as fetal hypoxia and distress occurred more 
frequently. These findings suggest that HBV + ICP patients 
have a higher frequency of adverse outcomes in the second 
and third trimesters of pregnancy, therefore monitoring 
should be enhanced during this period.

Notably, our study reported the MTCT of HBV in 
HBV + ICP patients and compared it with HBV patients dur-
ing pregnancy. MTCT of HBV was found to be a primary 
reason for vaccination failure, therefore it is important to 
know whether cholestasis enhances the rate of MTCT of 
HBV. Hu’s study suggested that cholestasis would increase 
the rate of MTCT of HBV. Our results also showed a ten-
dency toward a higher rate of MTCT of HBV in HBV + ICP 
patients, although it was not statistically significantly in-
creased over HBV patients. This finding might indicate that 
cholestasis can increase the vaccination failure rate in HBV 
patients. However, further study is required to confirm this. 

Our study has several limitations. First, our single-center 
study may be biased. Our hospital is a tertiary hospital in 
China that accepts liver disease patients from other com-
munity hospitals. So, liver abnormalities may be common in 
patients during pregnancy, which may not be representative 
of the general population, and we do not have a healthy 
group as our control group. Second, we examined patients 
who have elevated BA, without grouping according to the 
degree of BA increase as we studied a relatively small sam-
ple of ICP patients. Third, our study measured adverse fetal 
outcomes in HBV + ICP patients, but we did not follow up the 
children for a long time. Therefore, we do not know whether 
these results will lead to more serious long-term effects. 

CONCLUSIONS
In summary, our study found that patients with ICP 

and HBV infection have adverse pregnancy outcomes, with 
a high occurrence in the second and third trimesters of 
pregnancy, therefore monitoring should be enhanced, and 
active treatment should be undertaken at this time. More 
studies focusing on characteristics of patients with both 
HBV infection and ICP are needed in the future.
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