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Objective: Hepatitis B virus (HBV) infection is a major health threat worldwide, especially in developing countries. We aimed to investigate the impact of hepatitis B carrier on pregnancy complications in pregnant women, in China.

Methods: This retrospective cohort study was conducted by using data from the EHR system of Longhua District People’s Hospital in Shenzhen, China, from January 2018 to June 2022. Binary logistic regression was used to evaluate the relationship between HBsAg carrier status and pregnancy complications and pregnancy outcomes.

Results: The study included 2095 HBsAg carriers (exposed group) and 23,019 normal pregnant women (unexposed group). Pregnant women in the exposed group were older than the pregnant women in the unexposed group (29 (27,32) vs. 29 (26,32), p < 0.001). In addition, the incidence of some adverse pregnancy complications in the exposure group was lower than that in the unexposed group, including hypothyroidism of pregnancy (adjusted odds ratio [aOR], 0.779; 95% confidence interval [CI], 0.617–0.984; p = 0.036), hyperthyroidism of pregnancy (aOR, 0.388; 95% CI, 0.159–0.984; p = 0.038), pregnancy induced hypertension (aOR, 0.699; 95% CI, 0.551–0.887; p = 0.003), antepartum hemorrhage (aOR, 0.294; 95% CI, 0.093–0.929; p = 0.037). However, compared with the unexposed group, the exposed group had a higher risk of lower birth weight (aOR, 1.12; 95% CI, 1.02–1.23; p = 0.018) and intrahepatic cholestasis of pregnancy (aOR, 2.888, 95% CI, 2.207–3.780; p < 0.001).

Conclusion: The prevalence rate of HBsAg carriers in pregnant women in Longhua District of Shenzhen was 8.34%. Compared with normal pregnant women, HBsAg carriers have a higher risk of ICP, a lower risk of gestational hypothyroidism and PIH, and a lower birth weight of their infants.
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Introduction

Hepatitis B virus (HBV) infection is a major health threat worldwide. In 2019, about 296 million people worldwide were infected with HBV, and 1.5 million new infections occur each year. The geographic distribution of HBV infection is highly heterogeneous, with HBV prevalence levels above 7% (African Region) and less than 2% (Region of the Americas) (1). The largest burden of HBV infection is in China (2), where nearly 23,355,000 cases of HBV infection occurred in 2019 (about 29.0% of global HBV infections) (3), and the maternal infection rate was as high as 5.58% (4). In areas with high prevalence of HBV infection, although successfully introduced large-scale hepatitis b vaccination, vertical transmission is the main mode of infection, due to the high maternal viral load or HBV/DNA levels, maternal micro blood transfusion or mother blood leakage etc., (5), each year about 4 million to 5 million children around the world by their mothers infected with HBV (6). If maternal HBV infection affects pregnancy, it may also affect the survival of offspring. Therefore, the key question is, does maternal HBV infection affect pregnancy?

In this field, there are few reports on the association between HBsAg carriers and pregnancy complications and the relationship between them is unclear. Chen et al. reported that HBsAg-positive pregnant women have an increasing risk of intrahepatic cholestasis of pregnancy (ICP), low birth weight, fallopian cysts, cesarean scar pregnancy, thrombocytopenia, and fetal distress (7). Wan et al. found that maternal HBsAg carrying was associated with increasing risk of pregnancy-induced hypertension, fetal distress, cesarean delivery and macrosomia (8). However, Sun et al. found that the incidence of labor induction and small-for-gestational age (SGA) infants in HBV carriers was lower than that in the normal group, and there were no significant differences in pregnancy complications, delivery or perinatal outcomes (9). Huang et al. found that maternal chronic HBV infection will occur without increasing the risk of pregnancy-induced hypertension (10).

Obviously, the current research on the relationship between hepatitis B carriers and pregnancy complications and outcomes is insufficient. Therefore, this study aims to explore the influence of HBsAg carrier status during pregnancy on pregnancy complications and outcomes in the population of Longhua District, Shenzhen, China (Its population is 2.535 million, more than most cities in China). This is a retrospective cohort study to analyze the relationship between pregnancy complications and outcomes in 23,019 normal pregnant women and 2095 pregnant women were the HBsAg carrier.



Materials and methods


Subject

This was a retrospective study based on data from the Electronic Medical Record (EMR) information system for the period January 2018 to June 2022 in Longhua District People’s Hospital of Shenzhen, a tertiary referral hospital located in China Special Economic Zone. Only anonymized data from the EMR information system were used in this study. No patients were included as study participants. After filtering by exclusion criteria, 23,019 normal pregnant women (unexposed group) and 2095 HBsAg carrier pregnant women (exposed group) were included in this study (Figure 1). HBsAg carriers were identified by obstetricians based on the criteria of serological.
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FIGURE 1
 Flowchat for this study. Data exclusion criteria.




Inclusion and exclusion criteria

All pregnant women in Shenzhen were tested for the hepatitis B triad at the first prenatal visit (11–13 weeks of gestation), and HBV-DNA was tested for HBHBS-positive patients. Patients were excluded as follows: (1) patient was a single pregnancy but hospitalized multiple times (2) patient was hospitalized for purposes other than delivery (3) stillbirth (4) underage (5) in vitro fertilization (Ivf) (6) chronic viral hepatitis B infection (7) chronic viral hepatitis C infection (8) incomplete data. This study was authorized by our hospital ethics committee. (Longhua District People’s Hospital Ethical Review (Research) [2023] No. (001)).



Outcome measurements

Complications of pregnancy include pregnancy induced hypertension (PIH), gestational diabetes mellitus (GDM), intrahepatic cholestasis of pregnancy (ICP), anemia of pregnancy, hypothyroidism of pregnancy, hyperthyroidism of pregnancy, and digestive diseases of pregnancy. Pregnancy outcomes include premature rupture of fetal membranes, meconium-staining amniotic fluid, premature delivery, Neonatal weight, postpartum hemorrhage, and cesarean section.



Statistical analysis

The statistical package SPSS Statistics 24.0 (IBM-SPSS, Chicago, United States) was used for data analysis. Quantitative data was expressed as mean ± standard deviation (SD) or quartile and qualitative data as percentage (%). For univariate analysis, the t-test was used when the quantitative data obeyed normal distribution, and the Mann–Whitney u test was used when the data did not obey normal distribution; Pearson X2 test or Fisher test were used for qualitative data. Binary Logistic regression analysis was used to detect the relationship between HBsAg carrier and pregnancy outcomes and complications. p < 0.05 was considered statistically significant. Results were expressed in terms of odds ratios (OR) and adjusted odds ratios (aOR), with their respective 95% confidence intervals (95%CI). Variables in step 1 were neonatal weight, hypothyroidism of pregnancy, hyperthyroidism of pregnancy, PIH, ICP, antepartum hemorrhage, ethnicity, maternal age. In step 2, adjusted for maternal age and ethnicity, variables.




Results


Basic demographic data

Among the 25,114 pregnant women in the database, 2095 (8.34%) HBsAg carriers were identified. Less than the Guangdong HBV prevalence (9.84%) in the study of Jue Liu et al (4). The average age of the HBsAg carrier group was 29 (27, 32) years, which was higher than that of the unexposed group 29 (26, 32) years (Z = −3.033, p = 0.002). The ethnic minority proportion in the HBsAg carrier group was 2.48% (52), significantly less than 5.18% (1192) in the unexposed group (X2 = 29.650, p < 0.001). The mean length of hospital stay between the HBsAg carrier group and the unexposed groups was not statistically significant (Z = −1.694, p = 0.090). As shown in Table 1.



TABLE 1 Univariate analysis of demographic and clinical characteristics of cohort.
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Univariate analysis of influencing factors

Among the pregnancy complications, PIH, hypothyroidism of pregnancy, hyperthyroidism of pregnancy, antepartum hemorrhage and ICP showed statistically significant differences between HBsAg carrier group and non-exposed group (all p < 0.05). In pregnancy outcomes, only the difference in neonatal birth weight was statistically significant between the two groups (p = 0.018). The incidence of gestational diabetes mellitus, anemia of pregnancy, pelvic adhesion, thrombocytopenia, oligohydramnios, premature birth, postpartum hemorrhage, cesarean section, obstructed labor, meconium-staining amniotic fluid and premature rupture of fetal membranes did not differ significantly between the HBsAg carrier group and non-exposed groups (all p > 0.05). As shown in Tables 1, 2.



TABLE 2 Univariate analysis of pregnancy outcomes with HBsAg-positve and negative group.
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Analysis of influencing factors

The results of the multivariate analysis were slightly altered when adjusted for maternal age and ethnicity. Compared with the unexposed group, the exposed group had a higher risk of lower birth weight (aOR, 1.12; 95% CI, 1.02–1.23; p = 0.018) and intrahepatic cholestasis of pregnancy (aOR, 2.888, 95% CI, 2.207–3.780; p < 0.001) The HBsAg carrier group had lower rates of some adverse pregnancy complications, including hypothyroidism of pregnancy (aOR, 0.779; 95% CI, 0.617–0.984; p = 0.036), hyperthyroidism of pregnancy (aOR, 0.388; 95% CI, 0.159–0.984; p = 0.038), PIH (aOR, 0.699; 95% CI,0.551–0.887; p = 0.003), antepartum hemorrhage (aOR, 0.294; 95% CI, 0.093–0.929; p = 0.037). As shown in Table 3.



TABLE 3 Multifactorial analysis of maternal HBsAg carrier in relation to pregnancy complications.
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Discussion

The percentage of HBsAg carriers among pregnant women in this study was 8.34%, higher than the average infection rate in China (5.44%), but slightly lower than the average infection rate of Guangdong Province (9.84%) (4). One of the reasons may be that this study did not include women who had early abortion, infertility, and did not receive services from our hospital, so the data collection was not comprehensive enough. Another reason may be that Shenzhen is one of the largest cities in China and attracts many people from various provinces, so it leads to a slightly lower infection rate than the overall rate in Guangdong Province. Basically, consistent with previous reports in the relevant literature (11, 12), the maternal age of HBsAg carriers was slightly higher than that in the non-exposed group. The prevalence of infection in the <25 years age group was about 6.6%, slightly lower than in the 25–35 years and > 35 years age groups, which should be related to the introduction of hepatitis B vaccination in China since 1992 (13).

We found that pregnant women with HBsAg carriers had a higher risk of ICP compared with the non-exposed group (aOR = 2.888). This is consistent with past studies that HBsAg carrier is a high risk factor for the development of ICP, but the results of this study showed that the risk of ICP in pregnant women with HBsAg carriage was 2.888 times higher than that of normal mothers, which is higher than previous studies (14–16). Jiang et al. Meta-analyses showed that not only were pregnant women infected with HBV at increased risk of developing ICP, but also patients with ICP were at increased risk of HBV infection (17). Therefore, in clinical practice, we should pay more attention to the serum total bile acid level and clinical manifestations of HBsAg carriers, and do a good job in the early prevention, diagnosis and treatment of ICP.

Pregnant women with HBsAg carriers have a lower risk of PIH (aOR = 0.699). Zhang et al. found that maternal HBsAg carrier group had a reduced risk of pre-eclampsia, premature rupture of membranes and PIH (OR = 0.83) (18). William et al. also found the risk of infecting PIH in HBsAg positive mothers (OR = 0.55) is lower than the in HBsAg negative mothers (19). However, in a case–control study, HBV-infected women reported a higher risk of PIH than the normal group (OR = 4.2) (20). The bias in these results may be due to differences in research methods and the cohort used in the study. Although the mechanism of the relationship between maternal HBsAg carrier and the incidence of PIH is unknown, PIH may be associated with an altered maternal immune response to fetal allograft, resulting in increased immune tolerance and decreased incidence of PIH.

Pregnant women with HBsAg carrier had a lower risk of developing hypothyroidism in pregnancy (aOR = 0.779). In contrast, no effect of hepatitis B virus status on thyroid status was found in the study by Testa and Percy et al. (21, 22). But instead of pregnant women, they studied people with autoimmune thyroid disease and the elderly, so the effect of hepatitis B virus on thyroid function may vary between study subjects. The liver is the target organ of thyroid hormone and it also plays an important role in hormone metabolism (23). In the study of Wu and Feng et al. showed that liver disorders were negatively correlated with TSH (24) and TT4 and FT4 were positively correlated (25). In turn, FSH, TT4, FT4 are important indicators for the diagnosis of hypothyroidism, so HBsAg carrier has a protective effect against hypothyroidism in pregnancy, which is worthy of clinical attention.

Birth weight of newborns in the HBsAg carrier group was lower than in the unexposed group (OR = 1.14). Unal et al. also found that HBV infection could lead to the decrease of newborn weight (26). Secondly, a retrospective cohort study in Thailand also found that HBsAg-positive women had a higher risk of having low birth weight babies (RR = 1.258) (27). Taken together, these studies suggest that HBsAg carriers are a high risk factor for neonatal weight, and clinical monitoring of neonatal weight in HBsAg carriers should be strengthened.

Some studies have reported that there is no association between GDM and HBV infection. For example, Cui et al. showed that there was no difference between the probability of HBV carriers suffering from GDM and the non-exposed group (28). The research results of Chen et al. also confirmed this point (7). However, some studies have shown an association between maternal HBV infection and GDM. For example, Giles et al.’s study showed that women with HBV infection had an increasing risk of developing GDM (OR = 1.2) (29). Consistenting with the former, we found that maternal HBsAg carriers were not associated with the risk of GDM infection.

Pregnant women with HBsAg carrier have a lower risk of antepartum hemorrhage and (aOR = 0.294) hyperthyroidism in pregnancy (aOR = 0.388). The liver is necessary for coagulation because it is the organ that produces prothrombin and other coagulation factors, and the liver is the target organ for thyroid hormones. HBsAg carrier was found to be a protective factor for prenatal hemorrhage and hyperthyroidism in pregnancy in this study, which is different from (30–32). However, since the sample size of both in this study was less than 1%, there are some limitations in the results and more studies are needed to prove it if it needs to be practiced in the clinic.

The study also found no association between preterm delivery, premature rupture of membranes, cesarean section, meconium-stained amniotic fluidis and HBV infection, consistent with studies (7, 9, 33, 34). Interestingly, it has been shown in some studies (35–37) that maternal HBsAg carriers may have an increased risk of preterm birth. And in an Israeli study it was noted that HBV/HCV infected pregnant women have higher rates of premature rupture of membranes, placental abruption, labor induction, cesarean section, rates of perinatal mortality, and congenital malformations (38). The reasons for the inconsistent results of the studies are unclear and may be due, on the one hand, to the fact that the studies were based on different sites and different populations and, secondly, may be related to the viral load of pregnant women with HBsAg carriers.

We studied the relationship between maternal HBsAg carriers and pregnancy complications among pregnant women in Longhua District, Shenzhen City. Although the sample size of our study is relatively large, there are still some limitations. First, although our sample size is large, this sample size only represents the Longhua District of Shenzhen. Even though the resident population of Longhua District in Shenzhen has exceeded 2.5 million, which is well above the level of a large city. Second, the study did not include potential confounding factors that could affect pregnancy outcome. For example, risk factors such as smoking and alcohol consumption should be taken into consideration. In addition, our data on viral load in HBV carriers is poorly documented, so whether viral load affects adverse pregnancy complications and outcomes is uncertain.

In conclusion, the prevalence rate of HBsAg carriers in pregnant women in Longhua District, Shenzhen City, China was 8.34%. Compared with normal pregnant women, HBsAg carriers have a higher risk of ICP, a lower risk of gestational hypothyroidism and PIH, and a lower birth weight of their infants. Maternal HBsAg carriers were not associated with the occurrence of these adverse pregnancy outcomes or complications, including GDM, anemia of pregnancy, pelvic adhesion, thrombocytopenia, oligohydramnios, premature birth, postpartum hemorrhage, cesarean section, obstructed labor, meconium-staining amniotic fluid and premature rupture of fetal membranes.
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(23019)
Neonatal weight (Kg) 3.25(3.00,3.50) 3.20(2.95,3.50) —2.376 0.018*
Premature birth (%) 1,254 (5.45) 124(592) 0822 0365
Postpartum hemorrhage (%) 355 (1.54) 33 (158) 0014 0907
Cesarean section (%) 7,126 (30.96) 643 (30.69) 0.063 0.802
Obstructed labor (%) 384 (1.67) 36(1.72) 0.029 0.864
Meconium-staining amniotic luid (%) 18 (051) §(038) 0658 0417
Premature rupture of fetal membranes 5260 (2285) 449 (21.43) 2200 0138

represents p<0.05. p<0.05 were considered significant.
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Hypothyroidism of pregnancy 0033 0776 0.614-0.980 0.036" 0779 0.617-0984
Hyperthyroidism of pregnancy 0.040" 0.391 0.160-0.958 0.038* 0.388 0.159-0.948
Pregnancy induced hypertension 0.004* 0707 0.557-0.898 0,003 0699 0.551-0.887
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Intrahepatic cholestasis of pregnancy <0.001" 2901 2215-3.799 <0.001" 2888 2.207-3.780
Ethnicity <0.001" 2121 1.600-2812 - - -

Maternal age (years)

<25year <0.001" 0.730 0.627-0.850 - - -
>35year 0.189 0.905 0.780-1.050 - - -
Constant <0.001" 0.071 - - - -

The reference category for ethnicity is minority; the reference category for maternal age is 25-35 years.
OR, odds ratio; aOR, adjusted odds ratio; CI, confidence intervals.
represents p<0.05; * represents p<0.001. p<0.05 were considered significant.
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(23019) (2095)

Maternal age (years) 29(26,32) 29(27,32) -3.033 0,002
Maternal age (%) 16611 <0.001°

<2Syears 2859 (1242) 202(9.64)

2535 years 17,618 (76.54) 1679 (80.14)

>35years 2542(11.04) 214 (10.21)
Ethnicity (Minority) (%) 1,192 (5.18) 52(248) 29.650 <0.001°
Hospital day (days) 463 163 ~1.694 0090
Pregnancy induced hypertension (%) 1132 (492) 76 (3.63) 6979 0.008*
Gestational diabetes mellitus (%) 2,942 (12.78) 281 (13.41) 0.686 0408
Intrahepatic cholestasis of pregnancy (%) 271(1.18) 69(3.29) 64395 <0001"
Anemia of pregnancy (%) 14,247 (61.89) 1315 (62.77) 0,625 0429
Hypothyroidism of pregnancy (%) 1,093 (4.75) 79(3.77) 4123 0042
Hyperthyroidism of pregnancy (%) 137 (0.60) 5(0.24) 4341 0037
Digestive system diseases of pregnancy (%) 119(052) 15(072) 1433 0231
Antepartum hemorrhage (%) 103 (0.45) 3(0.14) 4229 0.040°
Pelvic adhesion (%) 3,184 (13.83) 293 (13.99) 0038 0845
Thrombocytopenia (%) 73(032) 7(0.33) 0017 0895
Oligohydramnios (%) 647 (281) 56 (2.67) 0134 0715

represents p <0.05; * represents p <0.001. p <0.05 were considered significant.
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