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Quick Response Code:

Hepatitis B-infected pregnant women & their newborns: Implement knowledge in 
your community

Editorial

“Recently a promising young pediatrician in a 
Sub-Saharan African country died in his early thirties 
after presenting with weight loss, jaundice, and 
increasing RUQ pain. One month later, his brother, a 
mathematician and few years older, died with similar 
symptoms. Both had typical presentations of hepatitis B 
virus (HBV) related liver disease acquired at birth and 
after a rather symptom free interval of some 3 decades 
complicated by the development of hepatocellular 
carcinoma at a by now incurable stage.  The disease 
predominates in young males and may typically present 
in the 3-4th decade of life. We dedicate this editorial to 
our colleague and his brother and hope for renewed 
awareness and motivation to prevent HBV-related 
deaths”. 

The World Health Organization (WHO) 
designated World Hepatitis Day (July 28) to focus on 
the battle against viral hepatitis that includes hepatitis 
B, frequently transmitted from mother to child 
[mother-to-child transmission (MTCT)] around birth 
and during the first years of life.  July 28 is the birthday 
of Dr Baruch Blumberg, the late Nobel laureate, who 
along with his colleagues in 1967 discovered the 
Hepatitis B virus (Australia Antigen), and in 1969 
introduced the first plasma-derived hepatitis vaccine. 
This year also marks the 41st anniversary of a 1981 
landmark article by Beasley et al1, who identified 
hepatitis B as a key player in the development of 
hepatocellular carcinoma. In the same year, his group 
published a randomized clinical trial that showed how 
hepatitis B immunoglobulin (HBIG) could dramatically 
reduce HBV transmission in newborns2. Brechot 
et al3 demonstrated integration in the host-genome 
(the human hepatocyte’s DNA) that enhances the 
development of liver cell cancer (HCC.) This unique 
feature makes HBV different from the other hepatitis 

viruses that are RNA viruses. The ability to integrate 
contributes to the HCC risk of patients with chronic 
active hepatitis B with and without cirrhosis, unlike 
hepatitis C, where HCC only develops if the patient 
has full-blown cirrhosis. Risk may be confounded by 
alcohol, obesity and other factors.

The identification of the HBV virus was followed 
by vaccine development, initially plasma derived 
from infected patients, but now effectively and safely 
synthesized4. Although new vaccines are under 
development with the potential for fewer shots and 
higher potency, many effective vaccines are available 
worldwide. In the 1970s, a worldwide effort to 
vaccinate newborns, and initially for six diseases was 
led and supported by the WHO, aligning with many 
other organizations and charitable partnerships. In 
the 1980s, once the impact of HBV immunization on 
disease and HCC prevention had become clear, HBV 
vaccination was added to the Expanded Program for 
immunization (EPI) in 19925 and rapidly implemented 
in many countries6.  This was a major event: Vaccination 
to prevent chronic liver disease and hepatocellular 
carcinoma became a reality! Many countries later 
introduced catch-up programmes to benefit people who 
missed the HBV vaccinations during early childhood7,8.

Meanwhile, effective therapy for chronic hepatitis B 
became also available (interferon, nucleos(t)ide 
analogues). More potent agents with greatly diminished 
resistance issues made chronic hepatitis B control 
a reality and mitigated chronic liver disease and 
HCC. Unfortunately, whereas HBV viral control 
can be achieved, eradication is, as yet, not feasible. 
This situation is mainly due to the inability to reach 
and eradicate the intranuclear coiled DNA in the 
infected hepatocyte9.  Both hepatitis B and human 
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immunodeficiency virus (HIV) can be suppressed by 
antiviral therapy, whereas with hepatitis C, global viral 
eradication is now the rule and a 2030 target by the 
WHO10. HBV therapy goals include suppression of 
the virus with reduced inflammatory activity, and the 
associated development of cirrhosis and hepatocellular 
carcinoma. In some instances, scar formation may 
even reverse. This situation reflects a paradigm shift 
concerning the reversibility of cirrhosis. Antivirals can 
also reduce and/or eliminate the source of infection 
and, therefore, the spread of the disease. Finally, 
among immunosuppressed patients, hepatitis flares of 
inactive HBV disease can be prevented or controlled 
by therapeutic agents11. 

Viral hepatitis contributes significantly to the 
global burden of disease. An estimated two billion 
people have been exposed to HBV, and close to 
300 million people worldwide are affected by chronic 
hepatitis B infection12. HBV affects disproportionate 
populations with chronic infections caused by hepatitis 
B and hepatitis C in regions such as South-East Asia, 
sub-Saharan Africa (SSA)13,14.  An estimated 40 million 
people are infected with chronic HBV in India, and over 
60 million people are infected in SSA. Two features 
are striking: Only a fraction (<1-2%) have received 
treatment among nearly all (>90%) who could benefit 
from treatment; most are not yet even diagnosed15. 
Most lack access to treatment for various reasons15, and 
socioeconomic factors prevail in low-income countries. 
Though universal screening would be an option, this is 
not easily doable or necessarily a priority in all parts 
of the world. Practical recommendations have included 
limiting screening to countries where HBV is highly 
endemic, while other countries target specific at-risk 
groups. This includes prison populations (high risk but 
potentially also an effective treatment environment), 
men who have sex with men, unsafe needle practices 
(remarkably frequent) or beyond the professional 
use (illicit drugs), migrant populations that move 
from endemic areas to low prevalence countries, and 
healthcare professionals. Universal precautions are 
very important.

To reduce MTCT of infected mothers and 
effectively prevent the acquisition of HBV, passive 
and active vaccination have remained key, but 
recommended policies evolved over time. The current 
recommendations is universal vaccination of all new 
born infants within 24 hours after birth (HepB-BD) 
as a start of the regular vaccination schedule, and 
HBIG administration within 12 hours in case of HBV 

infected mothers16. The initial preventative strategy 
with plasma-derived HBIG was soon accompanied 
by a drop of  HCC in children and eradication of  has 
become undisputed as the way to  prevent  worsening 
disease and HCC17.

Among risk groups with specific implications 
are pregnant women, known to be infected prior to 
pregnancy or identified during maternal screening 
at the initial antenatal visit. Perinatal and early life 
MTCT is a major factor for the newborn acquiring 
HBV infection. Universal screening of pregnant 
women for HBV (and HIV) has been advocated, 
followed by early vaccination if there are no signs of 
HBV (safe in pregnancy) and if infected with HBV, 
also passive immunization (HBIG) within 12 h after 
delivery. Although increasingly aggressive strategies 
were very successful compared to taking no action, 
in recent years, the failure rate has received more 
attention. Even if policies are implemented, there is an 
estimated failure rate of some eight per cent in mostly 
high income countries, and likely more depending 
circumstances in low-income countries, and many 
newborns still get infected in early infancy. This is 
unfortunate because the immature immune system in 
early life will fail to clear the virus in about 90 per cent 
of cases, which sharply contrasts with healthy adults 
who will clear the virus (develop full immunity) in >95 
per cent of cases18. Major factors for failure include 
the lack of implementation of timely vaccination for 
various reasons such as incorrect interpretation of test 
results and inability to comply with recommended 
vaccination policies. Numerous other factors deserve 
consideration19.

Unfortunately, less than a quarter (20.3%) of 
countries in Africa have initiated the HBV vaccine birth 
dose (HepB-BD) WHO recommendation19. Birth-dose 
vaccination has helped reduce the prevalence of chronic 
HBV infection but the limited implementation of the 
programme may defer elimination as a WHO target for 
2030 by 10-20 years20.

HBV-infected women who have a high viral load 
in pregnancy (and are often HBe-Ag positive) remain 
at risk for MTCT. Failure to eliminate HBV in early 
life, and when typically asymptomatic, the infected 
persons will become a source of infection with all its 
detrimental long-term disease consequences that will 
persist and spread in society. It can take decades before 
the tip of the iceberg shows up, not uncommonly as 
dramatically as in our young pediatrician and his 
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brother. The current view is that women who are found 
to be HBV infected through high maternal HBV DNA 
viral load (≥200,000 IU/mL) or are HBeAg positive, 
should begin in the second trimester of pregnancy and 
close monitoring of pregnancy through six months 
post birth21,22. The decrease in viral load is expected 
to reduce transmission risks by a further 70 per cent 
or more23. Cost-effectiveness analysis and further 
review of options were recently published for a specific 
country24.

What are opportunities for clinical and research-
oriented professionals to contribute to the success of 
World Hepatitis Day and, specifically, the health of 
pregnant women and newborns? What are research 
opportunities? The latter represents a broad spectrum, 
including the need for quality control studies to help 
us identify where to do better. Excellent vaccines are 
available. Antivirals are available. However: are we 
doing enough in our communities? Can we address 
challenges with minimally sophisticated and largely 
already available resources? Obtaining major new 
publishable information would be helpful career 
wise, but the primary focus may simply be how any 
programme efforts add to the improved health of our 
communities. This in itself could be a primary reward. 
Outlining how one accomplished the improvements 
and dealt with the hurdles unique to your situation 
could be helpful to others.

Some suggestions below are in line with the WHO 
suggestions/priorities related to eradicating viral 
hepatitis B. We limit ourselves to hepatitis B, although 
various aspects may also apply to HCV (Box)16,25,26.

(i)	 Assess the awareness and attention that this problem 
gets in your own community/hospital/practice. Is 
there any indication that it is adequately addressed? 
What are the hurdles? Are there opportunities? Do 
we know when in our community HBV vaccination 
was implemented and therefore know when the 
age of “unlikely vaccinated” started?

Those not directly involved in the care of these 
patients can, by just asking and drawing attention to the 
problem, create an opening. The COVID-19 pandemic 
has taught us about the vital role of community leaders 
in and outside the medical profession that could help. 
Those more directly involved in obstetrical care 
and public health programmes (care providers at all 
levels involved in obstetrical care: nurses, midwives, 
physicians including primary care, infectious disease, 
hepatology and public health team members) may 

identify major opportunities. Has this been made 
a joint venture and responsibility? Are all patients 
screened for HBV, vaccinated if needed and identified 
as needing prompt passive/active vaccination around 
birth? Is there proper screening implemented for those 
who will have a home delivery? Who in your place/
community may already have tools to document the 
screening and efficacy of programmes? It may take 
cases like our young paediatrician and his brother 
to motivate and renew plans that may have been 
neglected. How can your programme be improved, and 
what hurdles exist? It has been noted that, in theory, all 
patients in their obstetrics practices should have HBV 
status documented. However, in the real world and 
in the communities, they attended to, it was the true 
exception rather than the rule to find this information 
in the records. This aspect needs to be taken care of.

Among specific priorities in community research 
could be a focus on how to identify women with a 
high viral load that would be candidates for antiviral 
therapy. This may sometimes be for the treatment of 
their disease, but for most, it will certainly initially be to 
prevent perinatal transmission. Unfortunately, current 
HBV-DNA testing (viral load) is often too costly 
and beyond reach in many places worldwide. Could 
cheaper, locally available markers be used or compared 
(such as titres of HBsAg)? A recent meta-analysis 
suggested that HBeAg could be a viable candidate27. 
Could mobile equipment like an elastography device 
(Fibroscan R) help in the assessment of disease severity, 
in point-of-care testing to identify high-risk patients 
that need therapy for HBV beyond prophylaxis? If the 
viral load is very high, should we follow the week 28 
initiation of antivirals or consider it even earlier if very 
high viral loads? Have we created better platforms for 
medical communication during COVID-19 that may 
also help other initiatives?

(ii)	 Societal disparities, magnified since COVID-19, 
and equitable access to care, including screening, 
are a major challenge. Vaccination programmes 
have come to a standstill, putting many at risk and 
requiring major catch-up. Among the many topics 
that need to be addressed is that while screening 
for HBV is one intervention, more action must 
be taken if it has implications. Perinatal care is a 
major opportunity. A point-of-care emphasis that 
tries not only to identify patients infected with the 
HBV but also provides a further diagnostic and 
treatment pathway to assess if long-term treatment 
is indicated and a further follow up is essential. 
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Screening for the early detection of HCC has had 
an impact in high-income countries. If done in low-
income countries without a pathway to treatment, 
goals and potential benefits need to be defined. An 
important consideration is the level of access to 
digital platforms and the literacy of patients. Have 
specific tools been developed to reach and target 
specific populations?

The many complexities of implementing 
vaccination were recently well summarized in a 
review18. As academics and practicing healthcare 
providers, we may also need to increase our openness 
and understanding of those who oppose vaccinations 
for various reasons.

Financial support & sponsorship: None.

Conflicts of Interest: None.

Dirk J. van Leeuwen1,2,4* & Pamela Meharry3,4

1Geisel School of Medicine, Dartmouth College, 
Hanover, NH 03755, 2Section of Gastroenterology & 

Hepatology, Dartmouth-Hitchcock Medical Center, 
Lebanon, NH 03756, 3College of Nursing, University 

of Illinois, Chicago, IL, USA & 4Human Resources 
for Health Programme, Ministry of Health & 

University of Rwanda, Kigali, Rwanda
*For correspondence:  

dirk.j.vanleeuwen@dartmouth.edu
Received July 5, 2022

References
1.	 Beasley RP, Hwang LY, Lin CC, Chien CS. Hepatocellular 

carcinoma and hepatitis B virus. A prospective study of 22 707 
men in Taiwan. Lancet 1981; 2 : 1129-33.

2.	 Beasley RP, Hwang LY, Lin CC, Stevens CE, Wang KY, 
Sun TS, et al. Hepatitis B immune globulin (HBIG) efficacy 
in the interruption of perinatal transmission of hepatitis B 
virus carrier state. Initial report of a randomised double-blind 
placebo-controlled trial. Lancet 1981; 2 : 388-93.

3.	 Brechot C, Hadchouel M, Scotto J, Fonck M, Potet F, Vyas GN, 
et al. State of hepatitis B virus DNA in hepatocytes of patients 
with hepatitis B surface antigen-positive and -negative liver 
diseases. Proc Natl Acad Sci U S A 1981; 78 : 3906-10.

4.	 Zhao H, Zhou X, Zhou YH. Hepatitis B vaccine development 
and implementation. Hum Vaccin Immunother 2020; 16 : 
1533-44.

Box. Spectrum of opportunities for healthcare workers and others to prevent mother‑to‑child transmission of hepatitis B
Preventing hepatitis B MTCT
1. What is the awareness of the problem in your community? Can you identify someone with similar symptoms to our vignette? 
Challenges? Is the issue adequately addressed? Ask and explore! When was HBV vaccination implemented?
2. What can you do?
(a) In your non‑professional role/community member?
(i)  Community initiatives (school, social, youth, sport or religious organization?)
(ii)   Political/administrative activities?
(iii)  Educational opportunities, need for catch‑up vaccinations
(b) In your professional role as healthcare worker (clerical role, nurse, physician, midwife and obstetrician): Identify your team 
members include leaders in community
(i)  Perinatal care: Was your patient vaccinated?
(ii)   Collaborative efforts of all parties, streamline, role clarification
(iii)  Not limited to facilities/in‑patients but also implementation if delivery at home
(c) Early perinatal check for HBsAg
(i)  If positive test for HBeAg, HBV‑DNA if possible
(ii)   Vaccinate mother as needed (safe and good opportunity in second‑trimester pregnancy)
(iii)  Implement HBV antivirals as needed
(iv)   Newborn should receive
    • HBIG (0.5 ml) IM within 12 h of birth
    • All newborns’ hepatitis B vaccine birth dose within 12‑24 h after birth
Source: Refs 16,25,26. MTCT, mother‑to‑child transmission; IM, intramuscularly; HBIG, hepatitis B immunoglobulin; HBV, hepatitis 
B virus



	 VAN LEEUWEN & MEHARRY: HEPATITIS B INFECTION IN PREGNANCY	 5

5.	 World Health Organization. Expanded  programme on 
immunization. Global Advisory Group – Part I. Available from: 
https://apps.who.int/iris/bitstream/handle/10665/228245/WE 
R6703_11-15.PDF?sequence=1&isAllowed=y, accessed on 
July 15, 2022.

6.	 Aristegui J, Usonis V, Coovadia H, Riedemann S, Win KM, 
Gatchalian S, et al. Facilitating the WHO expanded program 
of immunization: the clinical profile of a combined diphtheria, 
tetanus, pertussis, hepatitis B and Haemophilus influenzae 
type b vaccine. Int J Infect Dis 2003; 7 : 143-51.

7.	 Di Lello FA, Blejer J, Alter A, Bartoli S, Vargas F, Ruiz R, 
et al. Hepatitis B surface antibodies seroprevalence among 
people born before and after implementation of universal 
HBV vaccination. Vaccine 2020; 38 : 2678-82.

8.	 Qu C, Chen T, Fan C, Zhan Q, Wang Y, Lu J, et al. Efficacy 
of neonatal HBV vaccination on liver cancer and other liver 
diseases over 30-year follow-up of the Qidong hepatitis B 
intervention study: a cluster randomized controlled trial. PLoS 
Med 2014; 11 : e1001774.

9.	 Allweiss L, Dandri M. The Role of cccDNA in HBV 
Maintenance. Viruses 2017; 9 : 156.

10.	 Kouroumalis E, Voumvouraki A. Hepatitis C virus: A critical 
approach to who really needs treatment. World J Hepatol 
2022; 14 : 1-44.

11.	 Ghany MG, Feld JJ, Chang KM, Chan HLY, Lok ASF, 
Visvanathan K, et al. Serum alanine aminotransferase flares 
in chronic hepatitis B infection: the good and the bad. Lancet 
Gastroenterol Hepatol 2020; 5 : 406-17.

12.	 World Health Organization. Hepatitis B. Available 
from: https://www.who.int/news-room/fact-sheets/detail/
hepatitis-b#, accessed on July 2, 2022.

13.	 Centers for Disease Control and Prevention. Hepatitis B. 
Available from: https://www.cdc.gov/hepatitis/hbv/index.htm, 
accessed on July 2, 2022. 

14.	 Schweitzer A, Horn J, Mikolajczyk RT, Krause G, Ott JJ. 
Estimations of worldwide prevalence of chronic hepatitis B 
virus infection: a systematic review of data published between 
1965 and 2013. Lancet 2015; 386 : 1546-55.

15.	 World health Organization. Global hepatitis report, 2017. 
Geneva: WHO; 2017.

16.	 World Health Organization. Hepatitis: Preventing mother-to-
child transmission of the hepatitis B virus. Available from: 

https://www.who.int/news-room/questions-and-answers/item/
hepatitis-preventing-mother-to-child-transmission-of-the-hep 
atitis-b-virus, accessed on July 1, 2022. 

17.	 Eslam M, George J. MAFLD: Now is the time to capitalize on 
the momentum. J Hepatol 2021; 74 : 1263-3.

18.	 Chou HH, Chien WH, Wu LL, Cheng CH, Chung CH, 
Horng JH, et al. Age-related immune clearance of hepatitis B 
virus infection requires the establishment of gut microbiota. 
Proc Natl Acad Sci U S A 2015; 112 : 2175-80.

19.	 Boisson A, Goel V, Yotebieng M, Parr JB, Fried B, 
Thompson P. Implementation approaches for introducing and 
overcoming barriers to hepatitis B birth-dose vaccine in sub-
Saharan Africa. Glob Health Sci Pract 2022; 10 : e2100277.

20.	 de Villiers MJ, Nayagam S, Hallett TB. The impact of the 
timely birth dose vaccine on the global elimination of hepatitis 
B. Nat Commun 2021; 12 : 6223.

21.	 Aslam A, Campoverde Reyes KJ, Malladi VR, et al. 
Management of chronic hepatitis B during pregnancy. 
Gastroenterol Rep (Oxf) 2018; 6 : 257-62.

22.	 World Health Organization. Hepatitis: Preventing mother-
to-child transmission of the hepatitis B virus, 2022. Geneva: 
WHO; 2022.

23.	 Brown RS, Jr., McMahon BJ, Lok AS, Wong JB, Ahmed AT, 
Mouchli MA, et al. Antiviral therapy in chronic hepatitis B 
viral infection during pregnancy: A systematic review and 
meta-analysis. Hepatology 2016; 63 : 319-33.

24.	 Tamandjou Tchuem CR, Andersson MI, Wiysonge CS, 
Mufenda J, Preiser W, Cleary S. Prevention of hepatitis B 
mother-to-child transmission in Namibia: A cost-effectiveness 
analysis. Vaccine 2021; 39 : 3141-51.

25.	 World Health Organization. Global progress report on HIV, 
viral hepatitis and sexually transmitted infections. Geneva:  
WHO; 2021.

26.	 Khetsuriani N, Lesi O, Desai S, Armstrong PA, Tohme RA. 
Progress toward the elimination of mother-to-child transmission 
of hepatitis B virus - Worldwide, 2016–2021. MMWR Morb 
Mortal Wkly Rep 2022; 71 : 958-63.

27.	 Boucheron P, Lu Y, Yoshida K, Zhao T, Funk AL, 
Lunel-Fabiani F, et al. Accuracy of HBeAg to identify 
pregnant women at risk of transmitting hepatitis B virus to 
their neonates: A systematic review and meta-analysis. Lancet 
Infect Dis 2021; 21 : 85-96.

https://www.who.int/news-room/questions-and-answers/item/hepatitis-preventing-mother-to-child-transmission-of-the-hepatitis-b-virus
https://www.who.int/news-room/questions-and-answers/item/hepatitis-preventing-mother-to-child-transmission-of-the-hepatitis-b-virus
https://www.who.int/news-room/questions-and-answers/item/hepatitis-preventing-mother-to-child-transmission-of-the-hepatitis-b-virus

