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The United States National Institutes of Health (NIH) sets research priorities that include 
advancing progress toward the elimination of viral hepatitis. With the launch of the Viral 
Hepatitis National Strategic Plan for the United States: A Roadmap to Elimination 2021-
2025 and only nine years remaining to reach the global hepatitis elimination goals set by 
the World Health Organization (WHO), now is the time to bring together the strategies for 
comprehensive hepatitis prevention, diagnostics, and treatment. 

In the sixth installment of "Moving from Hepatitis Discovery to Elimination," the NIH-
sponsored webinar series organized by the Coalition for Global Hepatitis Elimination, 
presenters reviewed the latest clinical research on perinatal transmission of hepatitis 
B (HBV) and hepatitis C (HCV) in the United States. What factors influence perinatal 
transmission of these diseases, and what are the latest options for screening, prevention, 
and treatment? What care and therapies are appropriate for pregnant women, children, 
and adolescents diagnosed with HCV or HBV? 

In the United States, an estimated 2.4 million people are living with HCV, and an 
estimated 862,000 are living with HBV. Perinatal acquisition of HBV remains the main 
source of chronic HBV infection worldwide, and 80-90% of infants who contract HBV 
become chronically infected. One quarter of these infected persons will develop cirrhosis 
or liver cancer and die prematurely. 

For HCV, a disease long associated with injection drug use, perinatal transmission has 
become an increasingly important factor, with prevalence of approximately 5.8% among 
infants born to HCV-infected, HIV-negative mothers. New cases of HCV are on the rise 
nationwide, reflecting a shift in the disease’s epidemiology toward reproductive-age 
adults as well as an older population. Many of those who contract both HCV and HBV 
remain unaware of their infection. As screening, prevention, and treatment efforts 
intensify for both diseases, perinatal transmission has become a key focus of action in 
the road toward elimination. 

Opening remarks were made by Sonia Lee of the National Institute of Child Health and 
Development (NICHD). She outlined NICHD’s strategic plan to improve reproductive 
health and enhance the lives of children and adolescents. Following presentations by 
key experts, a panel discussion explored examples in the field, offering guidance for 
preventing mother to child transmission of both HCV and HBV. 

Executive Summary
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Key takeaways for eliminating hepatitis C perinatal transmission:
• As of 2020, the Centers for Disease Control and Prevention (CDC) now recommends 

that all adults be screened for HCV at least once, as well as pregnant women with each 
pregnancy. Everyone with risk factors should be screened regularly.  

• As of May/June 2021, the American College of Obstetricians and Gynecologists (ACOG) 
and the Society for Maternal-Fetal Medicine (SMFM) also support universal HCV 
screening of pregnant women. 

• Adolescents are not included in the universal screening recommendation except 
those at risk. But data shows cases do occur, and screening 15-year-olds and up is 
cost effective. 

• With the advent of direct-acting antivirals (DAAs), adopting a “test and treat” model for 
HCV during pregnancy has become a priority. To achieve this model, more research 
must be conducted to verify the safety and efficacy of DAAs among pregnant women.

• Prevention strategies should acknowledge key factors surrounding HCV—substance 
use, trauma, mental health, incarceration, poverty, and lack of support. HCV screening 
and treatment should be integrated into addiction care as well as prenatal care. 

• Prevention strategies should include education about the transmission of HCV 
through sharing snorting utensils (straws). HCV can be transmitted without syringes/
needles. 

• For treating pregnant women: More research is needed. Pregnancy is the ideal time to 
treat, but DAAs must be shown to be safe for use in pregnancy and during lactation.  

• For treating children: DAAs have been approved to treat infected children aged 3-17. 
While infants can be tested as early as 2 months, they are not treated before 3 years 
of age. 

• As of June 2021, treatments now approved for children include Sofosbuvir/Velpatasvir 
(Epclusa®-Gilead) and Glecaprevir/Pibrentasvir (Mayret®-Abbvie). Mixing medications 
with Nutella works well—with applesauce, less so!

Key takeaways for eliminating hepatitis B perinatal transmission: 
• The CDC is conducting a review considering a one-time universal HBV screening of 

adults.

• The CDC recommends testing all women for hepatitis B surface antigen (HBsAg) 
with each pregnancy. Antiviral therapy to reduce perinatal transmission should be 
administered whenever maternal HBV DNA is >200K IU/ml. 

• For infants born to HBsAg+ women, infants should be vaccinated and given hepatitis 
B immunoglobulin (HBIg) within 12 hours of birth, and the complete vaccination series 
should be administered in the months following. Test the infant at 9-12 months or at 
1-2 months after the final dose is given (if dose is delayed). 
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• The World Health Organization (WHO) noted in 2019 that antiviral medications could 
“reasonably be extrapolated” to settings in which HBIg is not available. Trials are 
underway to provide evidence for using tenofovir disoproxil fumarate (TDF) to prevent 
mother-to-child transmission of HBV among women whose infants did not receive 
HBIg. 

• More research is needed on use of TAF (tenofovir alafenamide) and newer drugs for 
preventing perinatal transmission, including monoclonal antibodies and antiviral 
therapies in infants. 

• For children with HBV, current strategies treat them once patients progress into 
the immune clearance phase (as early as teens or as late as the 30s). A child in the 
immune tolerant phase should be monitored annually, and antiviral therapy given 
when liver enzymes are >2x normal and/or new symptoms of hepatitis appear. 

• Current HBV vaccination recommendations are risk-based and have limitations. Only 
26% of all adults in the United States have been fully vaccinated, and only 61% of 
health care personnel have been vaccinated (the goal is 90%). These low vaccination 
rates allow 20,000 new infections of acute HBV annually. 
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Perinatal HBV transmission: epidemiology and recommendations

• While the US perinatal HBV prevention program has succeeded in dramatically 
reducing acute HBV among persons under 29 years old, modeling estimates still 
suggest an annual infection rate of 3.84% of all infants born to HBsAg+ women. 

• Steps to reduce transmission: (1) Test all women for HBsAg with each pregnancy, 
administering antiviral therapy if maternal HBV DNA is >200K IU/ml. (2) For infants 
born to HBsAg positive women, administer the HBV vaccine and HBIg within 12 hours 
of birth; complete the HBV vaccine series. (3) Post-vaccination serologic testing 
should be administered to infants born to HBsAg+ mothers.

• Updates are being considered to change risk-based vaccination recommendations to 
universal vaccination of all adults. CDC is conducting a systematic review considering 
a one-time universal screening of adults as well. 

Perinatal HCV transmission: epidemiology and recommendations 

• New cases in the United States have risen dramatically over the last 10 years, with 
rates increasing fastest among persons of childbearing age (20-39). A history of 
injection drug use is reported in among 70% of cases.

Presentation Highlights
Elimination of perinatal HBV and HCV transmission: epidemiology and 
recommendations
Dr. Carolyn Wester, US CDC
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• Newly reported chronic HCV cases are now affecting multiple generations, with 
perinatal transmission an increasingly important mode of transmission (estimated at 
5.8%, rising to 10.8% in infants born to mother co-infected with HCV and HIV). 

• HCV can be cured in >90% of persons with DAAs administered daily for 8-12 weeks. 
These DAAs have been approved for children aged 3-17, but more studies are needed 
to show them to be safe and approved for use during pregnancy and lactation.

• Goals to reduce perinatal HCV: 

• All pregnant persons should be screened for HCV during each pregnancy.

• Linkage to treatment should be integrated as part of prenatal care.

• Safety of DAAs for use in pregnancy and lactation should be evaluated. 

• Pregnant persons should complete treatment during perinatal period, while insured. 

• Surveillance systems and electronic health records should flag children born to 
mothers with HCV infection for testing and monitoring. 



7

Strategies for the elimination of mother-to-child transmission (MTCT) 
of hepatitis B virus
Dr. Gonzague Jourdain, French National Research Institute for Sustainable 
Development and Chiang Mai University

Research question: 
Can we find a basis for preventing mother-to-child transmission of HBV without using 
HBIg, which is not always available in lower-income regions?

Study: 
Two NIH-funded clinical trials undertaken in Thailand and Lao PDR through a network of 
approximately 40 clinical sites, with affiliates largely provincial or community hospitals.

Goal:
To define and assess the safety of a maternal antiviral treatment for HBV that is easily 
implemented even in remote areas. Infant immunization, starting with the birth dose 
vaccine, would also be incorporated.
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First study: iTAP-1
• Provided women with TDF from 28 weeks gestation to 2 months postpartum. Infants 

received the HBV birth dose and other vaccinations plus HBIg. Primary endpoint: HBV 
infection status at 6 months of age. 

• Results: 0% positivity for TDF at 6 months versus 2% for the placebo. These results 
were unexpectedly low on the placebo side, which offered the birth dose vaccine plus 
HBIg, but no TDF). Strict compliance with the protocol could explain low transmission 
for the placebo group—infants received the birth dose right away, and follow-ups 
occurred to ensure the full series was completed. 

• But a different study showed a transmission rate of 7% without TDF, and 0% with TDF, 
which is statistically significant. 

• The iTAP-1 study showed no safety concerns for mothers. A bone density comparison 
showed no concerns for infant or mother compared to the placebo. 

Second study (in process): iTAP-2
• Aim: to demonstrate that the risk of HBV infection at 6 months is lower than 2% in 

infants who (1) receive active immunization but no HBIg and (2) are born to HBeAg+ 
mothers who have responded well to TDF (300 mg per day from 28 weeks gestation to 
2 months postpartum). 

• Study population: 502 pregnant women enrolled; 502 infants born in the study (6 pairs 
of twins) at 15 sites in Thailand and 9 sites in Lao PDR. Primary analysis results are 
expected in 2022. COVID19 has moderately affected participant follow-up. 

Need for further research:
• Monitoring adherence to TDF during pregnancy

• Predicting liver enzyme flare ups

• Use of antivirals in infants

• The use of TAF and newer drugs for preventing perinatal transmission

• Monoclonal antibodies—are these an option? 

In discussion, the question was asked if TDF should be provided for all women who are 
HBsAg positive rather than waiting for additional viral load testing, which is sometimes 
unavailable or expensive. Dr. Jourdain did not recommend this broader treatment 
approach.



9

Treatment of HCV in pregnancy?
Dr. Catherine Chappell, University of Pittsburgh

Can we treat HCV during pregnancy?  
• Treating during pregnancy would reduce postpartum loss to follow up and could 

decrease perinatal transmission. Women in the United States have universal health 
insurance during pregnancy, and surveys indicate the majority of women with HCV 
would be interested in treatment during pregnancy if it could decrease perinatal 
transmission. 

• But there is a lack of data on safety in pregnancy and in breastfeeding women. We 
need this data to be able to test and treat effectively during pregnancy. 

Interventions to decrease perinatal transmission – lessons learned from HIV:
• Elective cesarean delivery? No randomized controlled trials, but a meta-analysis of 8 

studies found no change in transmission rates: this procedure is not recommended.

• Avoid breast feeding? No HCV RNA is in breast milk. Breast feeding is safe.

• Avoid invasive procedures? Yes, wherever possible. These include fetal scalp 
monitoring, amniocentesis, and operative delivery.
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First study of Ledipasvir/Sofosbuvir in pregnant women: 
• 29 patients screened; 9 enrolled; 9 infants completed a 1-year follow up. Median 

maternal age was 31, all were white, most were on public insurance. Most were 
smokers. Most acquired HCV through injection drug use. 

• Findings: 12 weeks after finishing the course of treatment (which began at 23-24 
weeks gestation), there was a 100% cure rate for the women participating. No related 
adverse events detected in infants, and no infants had perinatal HCV transmission. No 
significant safety outcomes. 

• Participants reported that HCV treatment increased their sense of well-being and 
self-esteem, which could protect against relapse. 

Conclusions:
• No clinically significant changes in Ledipasvir/Sofosbuvir identified as attributable to 

pregnancy. 

• Larger studies are still needed to confirm safety and efficacy during pregnancy. 

• “Test and Treat” during pregnancy is the ideal path forward: care providers need to 
meet this population where they live, understanding the multiple stressors they are 
navigating. In the future, HCV screening and treatment should be integrated into both 
prenatal care and addiction treatment. 
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Dr. Ravi Jhaveri, Northwestern University
Hepatitis B and C: Treatment in Children

Current HBV treatment strategies in children: 
• Most children with HBV are in the “immune tolerant” phase, where their immune 

system does not recognize the virus. 

• Current strategies focus on treatment once patients progress into the immune 
clearance phase. The first line of treatment is still TDF. Other medications available 
include Entecavir, Adefovir, Interferon-alpha (pegylated form is preferred), and 
Lamivudine.

Research opportunities to enhance the elimination of HBV:
• What regulates the transition from immune tolerant to immune active? Can this 

transition be influenced to create treatment opportunities? 

• Alternative treatment strategies deserve further research. These include 
combination anti-viral agents and novel immunomodulators plus anti-virals. Is there 
a novel gene editing strategy to excise or destroy covalently closed circular DNA 
(cccDNA) from infected hepatocytes? This would be the lynchpin for curing HBV. 

• A significant minority of children with HBV do not respond to a full repeat 3-dose 
series. What regulates response versus non-responders to the vaccine? How do we 
test for cellular protection against HBV independent of antibodies? More research is 
needed.

Current HCV treatment strategies in children:
• While children can be tested as early as 2 months of age, they should not be 

treated before reaching 3 years old. Children younger than 3 still have a window for 
spontaneous clearance, even with high-level viremia.

• Earlier recommendations suggested testing children for HCV antibodies after 18 
months, but this strategy led to most infants not being tested and being lost to follow 
up. 

• As of June 2021, two pan-genotype regimens have been approved for children as 
young as 3 years old: Sofosbuvir/Velpatasvir (Epclusa®-Gilead) and Glecaprevir/
Pibrentasvir (Mayret®-Abbvie). These are once daily, all oral regimens with a nearly 
100% cure rate.

Research opportunities to enhance elimination of HCV
• Need more data on to precisely define the optimal testing window for infants/

children. 

• Need studies that demonstrate how HCV testing in infants/children can be integrated 
with the mother’s care. Borrowing from the HIV model could prove useful here.  

• Need a better understanding of the transition from acute to chronic infection in 
infants and children. Both immune maturation and developmental processes play a 
role. 
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• Need research to ensure that health systems and insurers can provide medication to 
children when it is prescribed

• Adolescents are not currently included in the universal HCV recommendation 
screening except for those clearly at risk. Adolescent cases are not zero, however. To 
eliminate HCV in the United States, all adolescents aged 15-18 should be included in 
screening. 

• Need to study innovative ways to reach this population.
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Dr. Towers summarized recent clinical studies conducted on HCV pregnancy in 
Tennessee: 

• Prospective testing of over 5,000 pregnant women for HCV found that 1% of the 
general obstetrical population had HCV, 12% in the clinic (almost all Medicaid), and 
65% in the substance use disorders clinic. Many strongly maintained that they never 
used IV drugs. 

• Key takeaway: Sharing of snorting utensils (straws) in the process of snorting opiates 
(or any other drug) is probably an additional risk factor for becoming infected with 
HCV (or any other blood-borne viral infection)

• A second study of 127 newborns born to HCV viral load + mothers found that only 55 
(43%) were seen at 18 months by pediatrics, and 48 (38%) never followed up. 

• Key takeaway: Perform HCV-PCR shortly after birth or at first pediatric office visit. 
Adhere to universal HCV screening in pregnancy.

Ms. McReynolds reviewed ACOG’s guidance for HBV and HCV screening and vaccination:

• Hepatitis B: vaccination is recommended for patients identified as at risk of HBV 
infection during pregnancy. But because risk-factor-based prenatal screening 
protocols detect only 60% of women (at most) who are HBV carriers, routine prenatal 
screening of all pregnant is also now recommended.

• Hepatitis C: ACOG is updating its screening guidance to recommend screening for all 
pregnant individuals during each pregnancy. HCV screening during the first prenatal 
blood assessment obtained in every pregnancy is recommended.  

Highlights from panel discussion:
Dr. Craig Towers, University of Tennessee Medical Center, Knoxville
HCV Pregnancy in Tennessee

Ms. Megan McReynolds, American College of Obstetricians and 
Gynecologists
ACOG Clinical Guidance: HBV and HCV in Pregnancy
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Dr. Mishra reviewed FDA guidelines for conducting research that involves pregnant 
women:

• The FDA supports efforts to expand research to include pregnant women in clinical 
trials. 

• Current FDA guidelines include premarketing and postmarketing requirements 
to ensure adequate safety, genotoxicity and reproductive toxicity tests—and to 
ensure that safety data in nonpregnant adults is sufficient to allow opportunistic 
pharmokinetic (PK) studies in pregnant women. 

• The overall goal is to explore and confirm doses for use during pregnancy that will lead 
to exposures comparable to observed data in nonpregnant adults. 

• Potential sources to collect safety data include pregnancy exposure registries, 
population-based surveillance, electronic data sources, case reports, and case 
series.

• Collaborative efforts to combat viral hepatitis are needed to address existing data 
gaps and to inform the safe and effective use of prescription drugs in pregnant 
women. 

Dr. Gupta introduced a new clinical case registry organized by CGHE that aims to increase 
available data on the use of DAAs during pregnancy. CGHE has a broad coalition of 
partners and stakeholders who could contribute information on the use of DAAs in varied 
settings. 

TiP-HepC Objectives:
1. Compile existing evidence, initiatives, and policies related to HCV testing/treatment 

in pregnancy.

2. Develop a data-sharing mechanism through a multi-country clinical case registry to 
document DAA exposures for pregnant women and outcomes for mother-infant pairs.

3. Build a community of practice and advocacy coalition dedicated to treatment of HCV 
in pregnant women.

Dr. Poonam Mishra, US Food and Drug Administration
Evaluation of Drugs for the Treatment of Chronic HCV Infection in Pregnant 
Women: FDA perspective

Dr. Neil Gupta, Coalition for Global Hepatitis Elimination
Treatment in pregnancy for HepC: The “TiP-HepC” clinical case registry
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The Task Force on Research Specific to Pregnant and Lactating Women (PRGLAC) has 
issued a new implementation plan outlining steps for including pregnant and lactating 
women in research. In addition, the NICHD’s maternal and pediatric infectious disease 
branch (MPIDB) supports research on emerging and reemerging infectious diseases that 
affect pregnant women, infants, children, and adolescents, including their impact on the 
pediatric nervous system and on reproductive and overall health, to advance safe and 
effective treatments.

Information about NIH support and how to apply can be found here and here.  

The Coalition for Global Hepatitis Elimination recognizes the value of coordinating 
scientific research with public health and clinical outreach. Partnering with the NIH to 
translate and communicate research findings on perinatal transmission is one way that 
CGHE helps countries pursue the goal of eliminating viral hepatitis as a public health 
threat by 2030. 

 Perinatal transmission of viral hepatitis deserves close attention for many 
reasons, including ethical considerations. Pregnant women are often excluded from 
research participation, leading to harms such as improper dosing, unknown adverse 
consequences, and limited access to studies that directly benefit them. Historically, 
pregnant women were considered “vulnerable” because a third party (the fetus) was 
unable to give consent. Significant work remains to change these research practices and 
better protect both mother and infant to support health across the lifespan for all. 

Dr. Nahida Chakhtoura, NICHD
Funding Opportunities

Conclusion

Call for Contributors:  
CGHE is seeking partners and collaborators to contribute data and to join a Community of 
Practice in the treatment of HCV for pregnant women.  
Contact: globalhep@taskforce.org. 


