
World Journal of
Gastroenterology

ISSN 1007-9327 (print)
ISSN 2219-2840 (online)

World J Gastroenterol  2021 June 21; 27(23): 3142-3428

Published by Baishideng Publishing Group Inc



WJG https://www.wjgnet.com I June 21, 2021 Volume 27 Issue 23

World Journal of 

GastroenterologyW J G
Contents Weekly Volume 27 Number 23 June 21, 2021

EDITORIAL

Pain management in chronic pancreatitis incorporating safe opioid practices: Challenge accepted3142

Shah I, Sheth SG, Kothari DJ

EVIDENCE REVIEW

Pancreatitis and pancreatic cancer: A case of the chicken or the egg3148

Umans DS, Hoogenboom SA, Sissingh NJ, Lekkerkerker SJ, Verdonk RC, van Hooft JE

REVIEW

Pancreatic adenocarcinoma: A review of recent paradigms and advances in epidemiology, clinical 
diagnosis and management

3158

Gupta N, Yelamanchi R

Silencing hepatitis B virus covalently closed circular DNA: The potential of an epigenetic therapy 
approach

3182

Singh P, Kairuz D, Arbuthnot P, Bloom K

COVID-19-associated diarrhea3208

Megyeri K, Dernovics Á, Al-Luhaibi ZII, Rosztóczy A

Assessment of liver disease in patients with chronic hepatitis C and unhealthy alcohol use3223

Fuster D, García-Calvo X, Zuluaga P, Bolao F, Muga R

MINIREVIEWS

Clinical indicators for progression of nonalcoholic steatohepatitis to cirrhosis3238

Seen TK, Sayed M, Bilal M, Reyes JV, Bhandari P, Lourdusamy V, Al-khazraji A, Syed U, Sattar Y, Bansal R

Update on the management and treatment of viral hepatitis3249

Almeida PH, Matielo CEL, Curvelo LA, Rocco RA, Felga G, Della Guardia B, Boteon YL

Large-duct pattern invasive adenocarcinoma of the pancreas–a variant mimicking pancreatic cystic 
neoplasms: A minireview

3262

Sato H, Liss AS, Mizukami Y

Chronic hepatitis B in pregnant women: Current trends and approaches3279

Belopolskaya M, Avrutin V, Kalinina O, Dmitriev A, Gusev D

Viscoelastic tests in liver disease: where do we stand now?3290

Buliarca A, Horhat A, Mocan T, Craciun R, Procopet B, Sparchez Z



WJG https://www.wjgnet.com II June 21, 2021 Volume 27 Issue 23

World Journal of Gastroenterology
Contents

Weekly Volume 27 Number 23 June 21, 2021

Gastrointestinal involvement in paediatric COVID-19 — from pathogenesis to clinical management: A 
comprehensive review

3303

Calitri C, Fumi I, Ignaccolo MG, Banino E, Benetti S, Lupica MM, Fantone F, Pace M, Garofalo F

Can control of gut microbiota be a future therapeutic option for inflammatory bowel disease?3317

Nishida A, Nishino K, Sakai K, Owaki Y, Noda Y, Imaeda H

ORIGINAL ARTICLE

Basic Study

Oncogenic tuftelin 1 as a potential molecular-targeted for inhibiting hepatocellular carcinoma growth3327

Wu MN, Zheng WJ, Ye WX, Wang L, Chen Y, Yang J, Yao DF, Yao M

Conditioned secretome of adipose-derived stem cells improves dextran sulfate sodium-induced colitis in 
mice

3342

Lee S, Heo J, Ahn EK, Kim JH, Kim YH, Chang HK, Lee SJ, Kim J, Park SJ

Case Control Study

Pancreatic enzymes and abdominal adipose tissue distribution in new-onset prediabetes/diabetes after 
acute pancreatitis

3357

Ko J, Skudder-Hill L, Cho J, Bharmal SH, Petrov MS

Retrospective Cohort Study

Effect of type 2 diabetic mellitus in the prognosis of acute-on-chronic liver failure patients in China3372

Lai RM, Chen TB, Hu YH, Wu G, Zheng Q

Observational Study

Preliminary prospective study of real-time post-gastrectomy glycemic fluctuations during dumping 
symptoms using continuous glucose monitoring

3386

Ri M, Nunobe S, Ida S, Ishizuka N, Atsumi S, Makuuchi R, Kumagai K, Ohashi M, Sano T

Prospective Study

Real-world treatment patterns and disease control over one year in patients with inflammatory bowel 
disease in Brazil

3396

Sassaki LY, Miszputen SJ, Kaiser Junior RL, Catapani WR, Bafutto M, Scotton AS, Zaltman C, Baima JP, Ramos HS, Faria 
MAG, Gonçalves CD, Guimaraes IM, Flores C, Amarante HMBS, Nones RB, Parente JML, Lima MM, Chebli JM, Ferrari 
MLA, Campos JF, Sanna MGP, Ramos O, Parra RS, da Rocha JJR, Feres O, Feitosa MR, Caratin RF, Senra JT, Santana 
GO

SYSTEMATIC REVIEWS

Local ablation of pancreatic tumors: State of the art and future perspectives3413

Granata V, Grassi R, Fusco R, Belli A, Palaia R, Carrafiello G, Miele V, Grassi R, Petrillo A, Izzo F



WJG https://www.wjgnet.com III June 21, 2021 Volume 27 Issue 23

World Journal of Gastroenterology
Contents

Weekly Volume 27 Number 23 June 21, 2021

ABOUT COVER

Editorial Board Member of World Journal of Gastroenterology, Paola Ghiorzo, PhD, Professor, Head, Genetics of Rare 
Cancers Unit, IRCCS Ospedale Policlinico San Martino and Department of Internal Medicine, University of Genoa, 
L.go R Benzi, Genoa 16129, Italy. paola.ghiorzo@unige.it

AIMS AND SCOPE

The primary aim of World Journal of Gastroenterology (WJG, World J Gastroenterol) is to provide scholars and readers 
from various fields of gastroenterology and hepatology with a platform to publish high-quality basic and clinical 
research articles and communicate their research findings online. WJG mainly publishes articles reporting research 
results and findings obtained in the field of gastroenterology and hepatology and covering a wide range of topics 
including gastroenterology, hepatology, gastrointestinal endoscopy, gastrointestinal surgery, gastrointestinal 
oncology, and pediatric gastroenterology.

INDEXING/ABSTRACTING

The WJG is now indexed in Current Contents®/Clinical Medicine, Science Citation Index Expanded (also known as 
SciSearch®), Journal Citation Reports®, Index Medicus, MEDLINE, PubMed, PubMed Central, and Scopus. The 2020 
edition of Journal Citation Report® cites the 2019 impact factor (IF) for WJG as 3.665; IF without journal self cites: 
3.534; 5-year IF: 4.048; Ranking: 35 among 88 journals in gastroenterology and hepatology; and Quartile category: 
Q2. The WJG’s CiteScore for 2019 is 7.1 and Scopus CiteScore rank 2019: Gastroenterology is 17/137.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Yu-Jie Ma; Production Department Director: Xiang Li; Editorial Office Director: Ze-Mao Gong.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Gastroenterology https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 1007-9327 (print) ISSN 2219-2840 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

October 1, 1995 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Weekly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Andrzej S Tarnawski, Subrata Ghosh https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

http://www.wjgnet.com/1007-9327/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

June 21, 2021 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2021 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2021 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
http://www.wjgnet.com/1007-9327/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJG https://www.wjgnet.com 3279 June 21, 2021 Volume 27 Issue 23

World Journal of 

GastroenterologyW J G
Submit a Manuscript: https://www.f6publishing.com World J Gastroenterol 2021 June 21; 27(23): 3279-3289

DOI: 10.3748/wjg.v27.i23.3279 ISSN 1007-9327 (print) ISSN 2219-2840 (online)

MINIREVIEWS

Chronic hepatitis B in pregnant women: Current trends and 
approaches

Maria Belopolskaya, Viktor Avrutin, Olga Kalinina, Alexander Dmitriev, Denis Gusev

ORCID number: Maria Belopolskaya 
0000-0002-5107-8831; Viktor Avrutin 
0000-0001-7931-8844; Olga Kalinina 
0000-0003-1916-5705; Alexander 
Dmitriev 0000-0002-6214-9770; Denis 
Gusev 0000-0001-9202-3231.

Author contributions: Belopolskaya 
M: Conceptualization, 
Methodology, Investigation, 
Formal Analysis, Writing - original 
draft, Writing - review & editing. 
Avrutin V: Conceptualization, 
Formal Analysis, Writing - review 
& editing, Validation. Kalinina O: 
Methodology, Writing - review & 
editing. Dmitriev A and Gusev D: 
Writing - review & editing, 
Supervision.

Conflict-of-interest statement: 
Authors declare no conflict of 
interests for this article.

Open-Access: This article is an 
open-access article that was 
selected by an in-house editor and 
fully peer-reviewed by external 
reviewers. It is distributed in 
accordance with the Creative 
Commons Attribution 
NonCommercial (CC BY-NC 4.0) 
license, which permits others to 
distribute, remix, adapt, build 
upon this work non-commercially, 
and license their derivative works 
on different terms, provided the 
original work is properly cited and 
the use is non-commercial. See: htt
p://creativecommons.org/License

Maria Belopolskaya, Polyclinical Department, Botkin's Infectious Disease Hospital, St-
Petersburg 195067, Russia

Maria Belopolskaya, Chronic Viral Infectious Disease Lab, Institute of Experimental Medicine, 
St-Petersburg 197376, Russia

Viktor Avrutin, Institute for Systems Theory, University of Stuttgart, Stuttgart 70569, Baden-
Wurttemberg, Germany

Olga Kalinina, Faculty of Biomedical Sciences, Almazov National Medical Research Centre, St-
Petersburg 197341, Russia

Alexander Dmitriev, Department of Molecular Microbiology, Institute of Experimental 
Medicine, St-Petersburg 197376, Russia

Denis Gusev, Botkin's Infectious Disease Hospital, St-Petersburg 195067, Russia

Corresponding author: Maria Belopolskaya, MD, PhD, Doctor, Senior Scientist, Polyclinical 
Department, Botkin's Infectious Disease Hospital, Piskarevsky 49, St-Petersburg 195067, 
Russia. belopolskaya.maria@yahoo.com

Abstract
Chronic hepatitis B (CHB) is a significant public health problem worldwide. The 
aim of the present review is to summarize the actual trends in the management of 
CHB in pregnant women. The prevalence of hepatitis B virus (HBV) infection in 
pregnant women is usually comparable to that in the general population in the 
corresponding geographic area. All women have to be screened for hepatitis B 
surface antigen (HBsAg) during pregnancy. Additional examinations of pregnant 
women with CHB may include maternal hepatitis B e antigen, HBV viral load, 
alanine aminotransferase level, and HBsAg level. The management of pregnancy 
depends on the phase of the HBV infection, which has to be determined before 
pregnancy. In women of childbearing age with CHB, antiviral therapy can pursue 
two main goals: Treatment of active CHB, and vertical transmission prevention. 
During pregnancy, tenofovir is the drug of choice in both cases. A combination of 
hepatitis B immunoglobulin and vaccine against hepatitis B should be adminis-
tered within the first 12 h to all infants born to mothers with CHB. In such cases, 
there are no contraindications to breastfeeding.
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Core Tip: All women have to be screened for hepatitis B surface antigen (HBsAg) 
during pregnancy. Additional examinations of pregnant women with chronic hepatitis 
B (CHB) may include maternal hepatitis B e antigen, hepatitis B virus (HBV) viral 
load, alanine aminotransferase level, and HBsAg level. The management of pregnancy 
depends on the phase of the HBV infection, which has to be determined before 
pregnancy. During pregnancy, tenofovir is the drug of choice both for active CHB 
treatment and vertical transmission prevention. A combination of hepatitis B immuno-
globulin and vaccine against hepatitis B should be administered within the first 12 h to 
all infants born to mothers with CHB.

Citation: Belopolskaya M, Avrutin V, Kalinina O, Dmitriev A, Gusev D. Chronic hepatitis B in 
pregnant women: Current trends and approaches. World J Gastroenterol 2021; 27(23): 3279-
3289
URL: https://www.wjgnet.com/1007-9327/full/v27/i23/3279.htm
DOI: https://dx.doi.org/10.3748/wjg.v27.i23.3279

INTRODUCTION
Chronic hepatitis B (CHB) is a significant public health problem worldwide. According 
to the current estimation by the World Health Organization (WHO), in 2015 about 257 
million people in the world were living with CHB[1,2]. The geographic distribution of 
CHB is highly heterogeneous. There are regions with high (more than 8%), medium 
(2%-8%) and low (less than 2%) levels of hepatitis B (HB) prevalence. The course of 
CHB varies from asymptomatic carriage of hepatitis B surface antigen (HBsAg) to 
severe, active variants with progression of fibrosis, formation of liver cirrhosis, and the 
development of hepatocellular carcinoma (HCC). Despite the successes achieved by 
the introduction of mass vaccination against hepatitis B, the vertical route of trans-
mission remains an important factor. Every year, 4-5 million children in the world are 
infected from mothers with CHB[3]. In endemic regions, more than 50% of patients 
with CHB become infected at birth or in early childhood[4]. The problem of HBV 
mother-to-child transmission (MTCT) is important because patients infected in early 
childhood develop CHB in most cases, while the risk of CHB development in patients 
infected in adulthood is not higher than 20%. Without prophylaxis, MTCT rates vary 
significantly depending on the mother's hepatitis B e antigen (HBeAg) status: the 
transmission rate for HBeAg-positive mothers is about 70%-90%, vs 10%-40% for 
HBeAg-negative mothers[5]. In 2016, the WHO set the goal of eliminating viral 
hepatitis as a major public health threat by 2030[6]. However, this goal cannot be 
achieved without solving the problem of vertical transmission of HBV. In this context, 
in order to reduce the HBV MTCT risk, it is important to apply different approaches to 
the management of pregnancy in women with CHB.

CURRENT LIMITATION ON SCREENING FOR HBSAG IN PREGNANT 
WOMEN
In most developed and developing countries, all pregnant women are screened for 
HBsAg. Examining pregnant women only from the so-called risk groups (intravenous 
drug use, promiscuous sex, work in sex industry, sexual contact with HBsAg carriers) 
was not enough, since such an examination leaves up to 50% of pregnant women with 
CHB undetected[7].

Particular attention should be given to women who are diagnosed with CHB for the 
first time during pregnancy. In these patients, acute hepatitis B has to be excluded. 
Additional examinations of pregnant women with CHB may differ depending on the 
region. Table 1 presents the recommendations of the main hepatological communities 

http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/1007-9327/full/v27/i23/3279.htm
https://dx.doi.org/10.3748/wjg.v27.i23.3279
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Table 1 Examination of pregnant women

APASL 2016[8] EASL 2017[9] AASLD 2018[10]

All pregnant women Pregnant female (preferably during the first 
trimester to vaccinate unprotected mothers) 
should be tested for HBV infection

Screening for HBsAg in the first 
trimester of pregnancy is strongly 
recommended

All pregnant women should be 
screened for HBV infection

Examination of HBsAg-
positive women during 
pregnancy

Maternal HBeAg, HBV DNA status, and ALT 
level should be checked during pregnancy

ALT, HBV DNA level, and HBsAg 
level

ALT level, HBV DNA or 
imaging for HCC surveillance 
if indicated

APASL: Asia-Pacific Association Society for the Study of the Liver; EASL: European Association for the Study of the Liver; AASLD: American Association 
for the Study of Liver Diseases; HBV: Hepatitis B virus; HBsAg: Hepatitis B surface antigen; HBeAg: Hepatitis B e antigen; ALT: Alanine aminotransferase; 
HCC: Hepatocellular carcinoma.

for the examination of pregnant women with CHB[8-10].
Most recommendations agree that viral load determination is necessary to 

understand the advisability of antiviral treatment during pregnancy. Recommend-
ations differ as to the timing of therapy initiation and timing of the examination. The 
viral load determination should be performed no later than week 30 of gestation.

Determination of the HBsAg level during pregnancy is currently prescribed only in 
the European clinical guidelines for the management of patients with CHB[9]. 
Meanwhile, available studies indicate a significant correlation between the level of 
HBsAg during pregnancy and the risk of vertical transmission[11-13]. During 
pregnancy, HBsAg level is a more stable parameter than viral load, and its 
measurement is cheaper. Therefore, it can be recommended as a predictor of the 
vertical transmission of HBV infection, especially in a resource-limited setting. In a 
pregnant woman with a low HBsAg level, HBV viral load testing is not necessary.

PREVALENCE OF HEPATITIS B IN PREGNANT WOMEN
The prevalence of HBV infection in pregnant women is usually comparable to that in 
the general population in the same geographic area. In China the prevalence of HBV 
infection among women of childbearing age is 2%-8%[14,15], while in the United 
States it is only 0.4%[16].

The prevalence of HBsAg positive patients among pregnant women in several 
countries is shown in Table 2.

At present, a high HBV prevalence among pregnant women persists in African 
countries, while the rate of HBsAg-positive pregnant women in Europe and America is 
low. Even in China, where the prevalence of HBV was very high in the past, a 
significant reduction in the rate of HBsAg-positive pregnant women is now observed.

COURSE OF CHB AND VERTICAL TRANSMISSION RISK
As agreed by most researchers, there are five phases of the natural course of CHB.

The first phase, called the phase of immune tolerance, usually occurs during 
perinatal infection and is characterized by a prolonged and low-symptom course, 
normal serum alanine aminotransferase (ALT) level and minimal changes in liver 
tissue. As shown in Table 3, patients in this phase of CHB are seropositive for HBeAg 
and have mostly a high viral load (108-109 IU/mL HBV DNA)[30,31]. In patients 
infected in adulthood, the duration of this phase is usually short[32].

The second phase, known as the immunoreactive phase, occurs in patients infected 
at birth or in early childhood. It starts after two or three decades and is characterized 
by occasionally increasing ALT values. The anti-HBV immune response results in a 
moderate (as compared to the first phase) decrease in HBV DNA level. The age of 
patients when this phase occurs depends on the HBV genotype and varies by 
geographic region. In Taiwan, 90% of HBeAg seroconversion occurs in patients under 
the age of 40 years, with genotype B seroconversion occurring earlier than with 
genotype C[30]. In the European region, no more than 30% of patients remain HBeAg-
positive after the age of 40 years[30]. This is important, because the earlier pregnancy 
occurs, the higher the chances that the woman is in the first phase of CHB, with high 
viral replication, and, accordingly, a high risk of vertical transmission of HBV 
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Table 2 Prevalence of hepatitis B surface antigen among pregnant women

Ref. Country Years Number HBsAg-positive (%)

Kirbak et al[17], 2017 Republic of South Sudan 2013-2014 280 11

Fouelifack et al[18], 2018 Cameroon 2016 360 9.4

Bittaye et al[19], 2019 Gambia 2015 426 9.2

Tanga et al[20], 2019 South Western Ethiopia 2017 253 7.9

Kishk et al[21], 2020 Egypt 2018-2019 600 5

Fessehaye et al[22], 2018 Eritrea 2016 5009 3.2

Sheng et al[23], 2018 China 2016 14314 3.1

Cetin et al[24], 2018 Turkey 2016 475 2.1

Mishra et al[25], 2017 India 2016 3567 1.09

Biondi et al[26], 2020 Canada 2012-2016 651745 0.63

Lembo et al[27], 2017 Italy 2010-2015 7558 0.5

Ruiz-Extremera et al[28], 2020 Spain 2015 21870 0.42

Harris et al[29], 2018 United States 2011-2014 870888 0.14

HBsAg: Hepatitis B surface antigen.

Table 3 Clinical features and vertical transmission risk in different phases of chronic hepatitis B

Phase of CHB ALT Fibrosis (Metavir 
score) HBV DNA level Markers of HBV-infection Vertical transmission 

risk

Phase of immune tolerance Normal F0 Very high (108-109 
IU/mL)

HBsAg+; HBeAg+; HBeAb-; 
HBcorAb+

Very high

Immunoreactive phase Elevated F1-F4 High (106-107 IU/mL) HBsAg+; HBeAg+/-; HBeAb-/+; 
HBcorAb+

High

Inactive carriage of HBsAg Normal F0 Less than 2000 
IU/mL

HBsAg+; HBeAg-; HBeAb+; 
HBcorAb+

Low

Phase of HBeAg-negative 
CHB

Elevated F1-F4 Middle (10³-107 

IU/mL)
HBsAg+; HBeAg-; HBeAb+; 
HBcorAb+

Depends on HBV viral 
load

Occult CHB Normal F1-F4 +/-, HBV DNA in 
liver+

HBsAg-; HBeAg-; HBeAb-; 
HBcorAb+/-

Low

CHB: Chronic hepatitis B; ALT: Alanine aminotransferase; HBV: Hepatitis B virus; HBsAg: Hepatitis B surface antigen; HBeAg: Hepatitis B e antigen; 
HBeAB: Hepatitis B e antibody; HBcorAb: Hepatitis B core antibody.

infection.
The third phase—the phase of inactive carriage of HBsAg—is characterized by the 

presence of HBsAg, the absence of HBeAg, and a low (less than 2000 IU/mL) or 
undetectable HBV viral load. The ALT level is normal in this phase, and no fibrosis 
progression is observed. Spontaneous HBsAg seroconversion is possible. This phase 
can continue for decades. The risk of vertical transmission at this stage is low.

The fourth phase, referred to as the HBeAg-negative CHB phase, is characterized by 
an undulating course, with periodic ALT increases. The HBV viral load can vary 
significantly, while HBsAg level is a more stable indicator[33]. HBeAg is absent during 
this phase. There is a gradual progression of fibrosis, and the risk of developing HCC 
increases. In this phase, the vertical transmission risk depends on HBV viral load.

The fifth phase, called the HBsAg-negative phase or "occult" CHB, is characterized 
by the disappearance of HBsAg, although the virus continues to replicate in the liver. 
Clinical symptoms are usually not pronounced, the ALT level remains normal. There 
is a possibility of CHB reactivation, especially due to immunosuppression, for example 
a physiological immunosuppression during pregnancy. A few cases of CHB 
reactivation during pregnancy are reported[34,35]. The vertical transmission risk in 
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such situations is low.
Management of pregnancy depends on the phase of HBV-infection. Unfortunately, 

women frequently only learn about their CHB diagnosis during pregnancy. Thus, it is 
advisable to examine all women for markers of viral hepatitis before pregnancy. 
During pregnancy, there are limitations for reliably determining the stage of CHB, 
since several indicators change significantly from the beginning of pregnancy. The 
level of alpha-fetoprotein increases as early as in the first weeks of pregnancy. Some 
pathological conditions (toxicosis of the first half of pregnancy, excessive vomiting of 
pregnant women, etc.) can lead to significant changes in cytolytic indicators. In such 
cases, it is sometimes difficult to determine whether an increase in ALT is caused by 
these conditions or by CHB activity. Some standard examinations are unreliable 
during pregnancy. For example, a significant change in circulating blood volume 
during pregnancy can lead to inaccurate data on liver fibrosis obtained using transient 
elastography. For this reason, it is preferable to determine the stage of CHB before 
pregnancy.

Typically, women of childbearing age do not have significant liver fibrosis and 
cirrhosis. However, due to the increasing age of primiparous women and to the fact 
that before mass vaccination of newborns against hepatitis B was introduced, one of 
the main routes of transmission was the vertical route, CHB with advanced fibrosis is 
not unique. Pregnancy at the stage of liver cirrhosis is also associated with an 
increased risks of complications for the mother[36].

EFFECT OF PREGNANCY ON THE COURSE OF CHB
In most cases, no exacerbation of CHB occurs during pregnancy, and the cytolytic 
activity indicators are usually normalized. Nevertheless, a few cases of CHB exacer-
bation during pregnancy, including development of fulminant liver failure[37,38]. The 
level of HBV viral load during pregnancy may vary. Cases of CHB reactivation during 
pregnancy have been known. In one study, in mothers without detectable HBV DNA 
in the first trimester, HBV DNA was detected in 19.6% of cases in the second trimester 
and in 30.4% of cases in the third trimester[39]. In another study, the viral load in 
women with CHB increased during pregnancy and decreased after childbirth[34]. In 
addition, some studies describe exacerbation of hepatitis in the first months after 
childbirth[34,40,41]. In the majority of women, the ALT level decreases during 
pregnancy, but after childbirth there is a significant increase in the cytolytic activity. 
For example, an increase in ALT level of three times or more was observed in 45% of 
women within 6 mo after childbirth[34]. Cases of HBeAg seroconversion during 
pregnancy have also been described in 12.5%-17% of patients[40,41].

Clinical manifestations of CHB in pregnant women are characterized by the 
predominance of asthenic and dyspeptic syndromes (63%). Hemorrhagic syndrome, 
such as bleeding gums, was observed in 15% of pregnant women, and hepatomegaly 
occurred in 10% of cases[42].

PREGNANCY OUTCOMES IN HBV INFECTED WOMEN
The effect of chronic maternal HBV infection on pregnancy outcome has not been well 
studied. Published works on this topic contradict each other. Some studies show that 
there is no association between pregnancy outcomes and maternal CHB[43]. Other 
studies have shown that chronic HBV infection does not result in negative perinatal 
outcomes, except for lower Apgar scores in newborns[44,45]. However, some studies 
indicate a high rate of diseases such as fetal distress syndrome, preterm labor and 
meconium peritonitis among HBV infected women and their newborns[41,46]. A large 
cohort study carried out in China showed that HBsAg positive pregnant women had a 
higher risk of gestational diabetes mellitus, postpartum hemorrhage, and intrahepatic 
cholestasis[44]. A recent study showed a significant correlation between HBV viral 
load and blood glucose level (fasting blood glucose, 2-h postprandial blood glucose 
and hemoglobin A1c)[47]. No statistical associations were found between HBsAg 
positivity and pre-eclampsia, as well as between HBsAg positivity and placenta 
previa. HBsAg positivity during pregnancy was associated with a higher risk of 
multiple adverse maternal outcomes.

In a large case-control study in China[48], it was shown that maternal HBsAg 
carriage was associated with several adverse pregnancy outcomes. In particular, it was 
correlated with an increased risk of pregnancy-induced hypertension, fetal distress, 
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cesarean delivery and macrosomia. This study also demonstrated a statistically 
significant association between high maternal viral load in the second trimester and a 
high risk of preterm birth. Other previous studies have also reported that maternal 
HBV infection was associated with an increased risk of preterm birth[49,50], although 
there are also studies showing the opposite results[51,52].

Some studies indicate a more frequent development of bleeding during childbirth in 
women with CHB[53]. It was also reported that women with CHB are less likely to 
have hypertension and pre-eclampsia during pregnancy[51].

CHB THERAPY DURING PREGNANCY
At present, the therapy of CHB cannot yet achieve complete HBV elimination in 
patients. Therefore, depending on the status of the patient, the goals of CHB therapy 
may be the following: (1) Suppression of virus replication; (2) Reduction of the inflam-
matory process in the liver; (3) Reverse the development of fibrosis; (4) Prevention of 
cirrhosis and HCC development; and (5) Reduction of the HBV vertical transmission 
risk.

When choosing a therapy, it is necessary to take into account the safety and effect-
iveness of antiviral drugs, as well as the possibility of drug resistance developing. In 
women of childbearing age with CHB, antiviral therapy can pursue two main goals: 
the treatment of women with active CHB and the prevention of vertical transmission 
(see Table 4). At present, the necessity to treat inactive HBsAg carriers[54] is being 
discussed, but currently it is recommended only by the Asia-Pacific Association for the 
Study of the Liver (APASL)[8], while the European Association for the Study of the 
Liver (EASL)[9] and American Association for the Study of Liver Diseases (AASLD)
[10] societies refrain from such recommendations.

A large trial[55] has reported reduced HBV transmission and HBsAg-positivity in 
infants born to telbivudine or lamivudine treated HBsAg-positive mothers. A 
systematic review[56] has shown that antiviral therapy of pregnant women with 
nucleoside analogues (NAs), such as lamivudine, telbivudine or tenofovir, 
significantly decreases maternal HBV viral load. During pregnancy, tenofovir is the 
drug of choice, due to its profile of antiviral activity and a low risk of developing 
resistance. Tenofovir in pregnancy is well tolerated and reduces viral load prior to 
parturition[57].

NA prophylaxis is also useful in HBeAg-negative women with a high HBV DNA 
level but normal ALT level[11,55].

The administration of NAs at 28-30 wk of gestation leads to a rapid decrease in the 
viral load by the time of delivery[58], and, as a consequence, to a significant reduction 
in vertical transmission risk. However, if the drug intake is discontinued, the viral load 
quickly returns to its original level. It is reported[58] that a prescription of telbivudine 
in the third trimester to women with a high viral load leads to an HBV DNA decrease 
up to an undetectable level at the time of delivery in 33% of patients. In the control 
group, no such decrease was observed. In the same study, it was shown that there 
were no cases of vertical transmission in the group of women who received 
telbivudine in the third trimester, while in the control group, 8% of children 7 mo after 
delivery were HBsAg-positive. Another large prospective study of 450 HBeAg-
positive women with high viral load also showed no vertical transmission in women 
receiving telbivudine, while in the control group HBsAg was detected in 14.7% of 
newborns 6 mo after birth[59].

If antiviral therapy was administered in order to prevent MTCT, it is usually discon-
tinued after delivery. However, there is no common opinion how soon after delivery 
this can be done. As shown in Table 5, according to the AASLD recommendations, the 
drug can be discontinued soon after delivery; according to EASL — at delivery or 
within the first 3 mo; while APASL recommends continuing drug intake for 4-12 wk.

HBV PROPHYLAXIS IN NEWBORNS
HBV vaccination reduces the vertical transmission risk from 90% to 21% in HBeAg-
positive women and from 30% to 2.6% in HBeAg-negative women[60]. With the 
addition of hepatitis B immunoglobulin (HBIG), the risk of MTCT is decreased to 6% 
in HBeAg-positive women and to 1% in HBeAg-negative women[60]. This prophylaxis 
has to be administered within 12 h after birth (see Table 6).
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Table 4 Treatment of pregnant women with chronic hepatitis B

APASL 2016[8] EASL 2017[9] AASLD 2018[10]

Therapy In pregnant females with chronic HBV infection who need 
antiviral therapy, tenofovir is the drug of choice for mothers 
indicated for antiviral treatment during the first through third 
trimester of pregnancy

Tenofovir is recommended for 
pregnant women with CHB and 
advanced fibrosis. Therapy with 
tenofovir should be continued, 
and if the woman was receiving 
other drugs, these other drugs 
should be replaced with tenofovir

Women who meet standard 
indications for HBV therapy 
should be treated. HBV-infected 
pregnant women with cirrhosis 
should be managed in high-risk 
obstetrical practices and treated 
with tenofovir to prevent 
decompensation

To prevent 
vertical 
transmission

For reduction of risk of mother-to-infant transmission that 
occurs during the perinatal period, short-term maternal NAs 
starting from 28 wk to 32 wk of gestation is recommended using 
either tenofovir or telbuvidine for those mothers with HBV DNA 
above 6-7 log10 IU/mL. Since, the HBV transmission could 
occur even with lower maternal HBV DNA level, NAs could be 
administered after discussion with the patient, even in patients 
with lower DNA level. The NA could be stopped at birth and 
when breastfeeding starts, if there is no contraindication to 
stopping NA

In all pregnant women with high 
HBV DNA level (> 200000 
IU/mL) or HBsAg level > 4 log10 
IU/mL, antiviral prophylaxis 
with tenofovir disoproxil 
fumarate should start at week 24-
28 of gestation and continue for 
up to 12 wk after delivery

Women without standard 
indications but who have HBV 
DNA > 200000 IU/mL in the 
second trimester should consider 
treatment to prevent mother-to-
child transmission

APASL: Asia-Pacific Association Society for the Study of the Liver; EASL: European Association for the Study of the Liver; AASLD: American Association 
for the Study of Liver Diseases; HBV: Hepatitis B virus; CHB: Chronic hepatitis B; NA: Nucleoside analogues; HBsAg: Hepatitis B surface antigen.

Table 5 Cessation of nucleoside analogues treatment after delivery

APASL 2016[8] EASL 2017[9] AASLD 2018[10]

Cessation of NA therapy (at delivery or 4-12 wk after 
delivery) is recommended in females without ALT 
flares and without pre-existing advanced liver 
fibrosis/cirrhosis. Continuation of NA treatment after 
delivery may be necessary according to maternal liver 
disease status

If NA therapy is given as prophylaxis, 
i.e., only for the prevention of 
perinatal transmission, its duration is 
not well defined (stopping at delivery 
or within the first 3 mo after delivery)

HBV-infected pregnant women who are not on antiviral 
therapy as well as those who stop antiviral at or early 
after delivery should be monitored closely for up to 6 
mo after delivery for hepatitis flares and seroconversion. 
Long-term follow-up should be continued to assess need 
for future therapy

APASL: Asia-Pacific Association Society for the Study of the Liver; EASL: European Association for the Study of the Liver; AASLD: American Association 
for the Study of Liver Diseases; NA: Nucleoside analogues; ALT: Alanine aminotransferase.

Table 6 Hepatitis B virus prophylaxis in newborns

APASL 2016[8] EASL 2017[9] AASLD 2018[10]

HBIG and hepatitis B vaccine can be given to newborns 
from HBsAg-positive mothers immediately after delivery

The combination of HBIG and vaccination 
is administered within 12 h of birth

HBIG and HBV vaccine should be 
administered to the newborn < 12 h after 
delivery

APASL: Asia-Pacific Association Society for the Study of the Liver; EASL: European Association for the Study of the Liver; AASLD: American Association 
for the Study of Liver Diseases; HBIG: Hepatitis B immunoglobulin; HBsAg: Hepatitis B surface antigen; HBV: Hepatitis B virus.

The 3-dose vaccine against hepatitis B produces a protective antibody response 
(anti-HBs ≥ 10 mIU/mL) in approximately 95% of healthy infants[61].

BREASTFEEDING
It is known that in many women infected by HBV, HBsAg can be detected in the breast 
milk[62]. Moreover, there is evidence that HBV DNA can also be found in breast milk 
and colostrum[63]. As a result, there are frequent concerns that breastfeeding may 
facilitate MTCT, although the studies available so far have not confirmed this. No 
statistically significant differences between breastfed and artificially fed perinatally 
infected children were detected, and provided a timely vaccination[64-66]. A recent 
study showed that the frequency of vertical transmission in mothers with similar HBV 
DNA level is independent of the type of feeding[67]. Thus, HBV infection is not 
currently considered to be a contraindication to breastfeeding infants receiving HBIG 
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Table 7 Breastfeeding of newborns

APASL 2016[8] EASL 2017[9] AASLD 2018[10]

Breastfeeding is not recommended while the 
woman is receiving antiviral therapy

Breastfeeding is not contraindicated in women not receiving 
antiviral therapy and during treatment with tenofovir

Breastfeeding is not prohibited for women 
with or without antiviral therapy

APASL: Asia-Pacific Association Society for the Study of the Liver; EASL: European Association for the Study of the Liver; AASLD: American Association 
for the Study of Liver Diseases.

and HBV vaccine. In addition, there are several studies showing that breastfeeding 
does not affect the child's immune response to vaccination[68]. The current 
recommendations of major societies are shown in Table 7.

CONCLUSION
Despite the continuously decreasing prevalence of CHB achieved after the 
introduction of vaccination against hepatitis B, this disease remains a significant public 
health problem worldwide. In the present study, we summarized the major trends in 
the management of CHB in pregnant women and provided recommendations for 
clinical practice necessary to achieve the elimination of hepatitis B as a public health 
threat, as proposed by the WHO. The most important of these recommendations are: 
(1) All women have to be screened for HBsAg during pregnancy. Additional examin-
ations of pregnant women with CHB may include maternal HBeAg, HBV viral load, 
ALT level, and HBsAg level; (2) The management of pregnancy depends on the phase 
of the HBV infection, which has to be determined before pregnancy; (3) In women of 
childbearing age with CHB, antiviral therapy can pursue two main goals: treatment of 
active CHB, and vertical transmission prevention. During pregnancy, tenofovir is the 
drug of choice in both cases; and (4) A combination of HBIG and vaccine against 
hepatitis B should be administered within the first 12 h to all infants born to mothers 
with CHB. In such cases, there are no contraindications to breastfeeding.
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