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Executive Summary 

Background 
The US recommendation for routine screening for hepatitis B virus (HBV) infection in pregnancy 
and universal hepatitis B vaccination of all medically stable infants at birth has been in place 
since 1991, serving as a core strategy for preventing pediatric HBV infection and elimination of 
hepatitis B nationwide. The hepatitis B vaccine birth dose recommendation was developed as a 
safety net to protect infants born to HBV-infected mothers who may not be detected at birth, 
such as those infected after testing or due to errors or delays in communication of test results. 
The Vaccine Integrity Project conducted a review of the evidence related to the safety, 
effectiveness, and public health impact of the hepatitis B vaccine birth dose, reviewing four 
decades of research to compare current recommendations with delayed administration of the 
first vaccine dose. 

Key Findings​
Historical trends in vaccine policy and public health impact​
For more than 30 years, the Advisory Committee on Immunization Practices (ACIP) has 
systematically reviewed data on hepatitis B vaccination in newborns. Recommendations shifted 
from risk-based vaccination to a universal birth-dose strategy; each review refined 
recommendations to address specific gaps. As a result, pediatric HBV incidence declined by 
99% since 1991. Given the long-term protection provided by the hepatitis B vaccine, the birth 
dose was also key in reducing HBV transmission, disease, and death in the US overall. 

Safety of the hepatitis B birth dose 
Results of randomized trials, large national safety monitoring programs, and long-term follow-up 
studies consistently demonstrate that the hepatitis B vaccine is safe regardless of vaccine 
timing. No safety benefits were identified for a delayed first dose versus vaccination at birth.  
 
Effective, long-lasting protection 
Vaccination in infancy provides documented protection against HBV infection for 35 years. 
Vaccination at birth and delayed vaccination confer similar long-lasting protective immunity. 
 
Critical safety net 
More than 17,000 infants are born annually to women with HBV, yet 18% of pregnant women do 
not receive hepatitis B testing, and only 35% of women who test positive receive all 
recommended follow-up care. Delaying the first dose leaves infants vulnerable to both 
undiagnosed maternal infection and HBV exposure after birth.  
 
Conclusion​
This review found no benefit related to vaccine safety or protection of a delayed first dose 
compared with vaccination at birth, but identified critical risks of changing current US 
recommendations. 
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Introduction and objectives​
The recommendation for routine screening for hepatitis B virus (HBV) infection in pregnancy 
and universal hepatitis B vaccination of all medically stable infants at birth has been in place in 
the United States since 1991, serving as a core strategy for the prevention of HBV infection, 
disease, and death in children, and a cornerstone of the US national strategy for the elimination 
of hepatitis B (CDC 1991, HHS 2025). In the meeting of the Advisory Committee on 
Immunization Practices (ACIP) on September 18-19, 2025 (CDC 2025a), the newly formed 
committee raised questions about the standing guidelines for the universal hepatitis B vaccine 
birth dose and proposed a vote to recommend delaying newborn vaccination for one month or 
more for infants born to mothers who test negative for hepatitis B surface antigen (HBsAg). 
Although the vote was deferred, the committee raised concerns that the data on safety, efficacy, 
and impact on individuals and public health had not previously been adequately assessed. 
Review of the hepatitis B vaccine is again on the agenda for the upcoming ACIP meeting 
scheduled for December 4-5, 2025 (CDC 2025b).  

The Vaccine Integrity Project was launched in April 2025 by the Center for Infectious Disease 
Research and Policy (CIDRAP) at the University of Minnesota, an initiative dedicated to 
providing evidence-based information related to vaccine policies and programs to optimize 
protection of individuals and the public from vaccine-preventable diseases (CIDRAP 2025). In 
light of recent events, the Vaccine Integrity Project conducted an independent review and 
assessment of information related to the safety, effectiveness, and public health impact of 
universal hepatitis B vaccination at birth in the United States. This report does not reflect a 
comprehensive systematic review, but rather an overview of information and recommendations 
of the past 40 years related to epidemiologic trends in HBV incidence and prevalence, vaccine 
coverage, changes in recommendations to address gaps, clinical trials, safety data from 
post-licensure surveillance and clinical studies, prior systematic reviews, meta-analyses, and 
risk-of-bias analyses. Sources of information included data reviewed in previous ACIP reports 
and searches of the peer-reviewed medical literature on PubMed and Google Scholar. 
Assessment of hepatitis B vaccine safety included a review of studies (randomized clinical trials, 
cohort studies, case series, and non-randomized trials) using US-licensed products and US 
populations. US and European data were reviewed to evaluate public health practices and 
population-level impact of the birth dose versus delayed hepatitis B vaccination, irrespective of 
the vaccine product. Studies of pre- and post-1999 vaccine formulations, before and after the 
1999 recommendation to remove thimerosal from vaccines, were included in the review. No 
artificial intelligence (AI) tools or support were used in any part of the literature search, review of 
studies, or writing of this report. 

Background 
HBV infection in children occurs predominantly through maternal-infant transmission during 
pregnancy, labor, and delivery and, to a lesser extent, through postnatal transmission primarily 
through household contacts and caretakers. Maternal-infant transmission is one of the leading 
routes of HBV transmission worldwide (AAP 2017, Dionne-Odom 2022, de Villiers 2021). 
HBV-infected infants have a much greater risk of developing chronic hepatitis and have a more 
aggressive clinical course compared with those infected as adults (Li 2024, Edmunds 1993). 
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Without prophylaxis at birth, approximately 90% of newborns infected perinatally will develop 
chronic hepatitis B infection, and 25% of those with chronic infection will die prematurely from 
chronic liver disease, including cirrhosis and hepatocellular carcinoma (Schillie 2015, Beasley 
1983, Nelson 2014, Margolis 1995, Kimberlin 2021). In comparison, approximately 5% of 
persons infected with HBV as adults develop chronic hepatitis (Haber 2024). Although beyond 
the scope of this review, antivirals may be used in the management of hepatitis B disease, 
though not curative and generally require lifelong use once initiated, underscoring the 
importance of primary prevention. 

For decades, prevention of perinatal transmission of HBV in the United States has relied on 
routine testing for HBsAg during pregnancy and providing appropriate and timely interventions 
to both pregnant women and newborns (Schillie 2018, Kimberlin 2021, AAP 2017, Drutz 2025). 
For infants born to mothers who test positive for HBsAg, effective postexposure prophylaxis 
includes both hepatitis B immune globulin (HBIG) and vaccination of the newborn within 12 
hours of birth. If maternal HBsAg results are unknown or missing, newborn vaccination is 
recommended within 12 hours of birth. Routine universal vaccination is recommended for all 
medically stable newborns weighing 2,000 grams (~4 pounds, 4 ounces) or more within the first 
24 hours of birth. The routine administration of hepatitis B vaccine at birth was implemented to 
serve as a safety net to protect infants from early postnatal and perinatal transmission, 
particularly those born to infected mothers who are not identified at birth, including maternal 
infections that occur after prenatal screening, or when HBsAg results are not accurately 
recorded or transmitted between laboratory, prenatal, hospital, and pediatric care teams (AAP 
2017).  

The recommendation for universal prenatal screening and newborn vaccination was developed 
to protect infants and children from HBV infection and disease and has served as an important 
pillar of the national strategy for the elimination of hepatitis B in the United States (CDC 2002a, 
CDC 1991, Bixler 2023a). Two single-antigen, recombinant hepatitis B vaccines, Engerix-BⓇ 
and Recombivax HBⓇ, are licensed for use in the United States for administration at birth. 
Recombinant vaccines trigger an antibody response without the use of weakened or inactivated 
viruses or any animal or human products (FDA 2019, FDA 2023, Mayo Clinic 2025). For more 
than 30 years, ACIP has systematically conducted comprehensive reviews of data related to the 
safety, effectiveness, and public health impact of hepatitis B vaccination at birth. Each review 
has served to address gaps and determine whether adjustments to recommendations should be 
made to further protect individuals and the public from hepatitis B infection, disease, and death. 
The result of these stepwise reviews has led to a significant decline in reported perinatal HBV 
infections in the United States (Figure 1); in 2023, only seven cases of perinatal HBV infection 
were reported to the National Notifiable Diseases Surveillance System (CDC 2025c). As infant 
and child vaccination confers protection from HBV infection for more than 35 years (Bruce 
2022), it has had a critical impact on reducing the overall burden of hepatitis B in the United 
States, providing important protection of adolescents and adults from sexual and parenteral 
transmission and protecting infants born to mothers vaccinated in childhood (Figure 1).  
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Burden of hepatitis B virus in the US population 
Approximately 660,000 people in the United States are living with hepatitis B infections, a 
decline from an estimated peak of 1 million to 1.25 million in the 1980s (Bixler 2023b, CDC 
1991). In 2023, the incidence of reported acute hepatitis B was 0.7 cases per 100,000 
population, more than a 90% decrease from 1985 (Daniels 2009, CDC 2025c). An estimated 
50% of people in the United States living with HBV infection are unaware of their infection status 
(Bixler 2023b).  
 
The incidence of reported acute HBV infections among children and adolescents has decreased 
substantially over the past four decades (CDC 2004, CDC 2025c). In 2022, there were no 
reported cases of acute HBV infections among 1- to 4-year-olds and only two reported cases in 
5- to 14-year-olds (CDC 2025d). Over time, acute HBV has also consistently declined in the 20- 
to 29-year-old category, historically a group at highest risk (CDC 2024a, CDC 2025c). Adults 
who were born after initiation of the universal birth dose recommendation have substantially 
lower incidence of acute hepatitis B than those born prior to its implementation (CDC 2025e). 
 
Overall prevalence of any past or present HBV infection is higher among non-US-born persons 
(11.9%) than in those who are US-born (2.5%) (Kruszon-Moran 2020); an estimated 40% of new 
HBV diagnoses are among people born in the United States (Le 2020). Prevalence is also 
higher among Hispanic (3.8%), non-Hispanic Black (10.8%), and Asian (21.1%) people than 
among those who are non-Hispanic White (2.1%) (Kruszon-Moran 2020).  
 
Approximately 0.5% of US women test HBsAg-positive in pregnancy; in 2021, an estimated 
17,827 infants were born to mothers who tested HBsAg-positive in pregnancy (Salihu 2012, 
Ellington 2015, Walker 2016, Harris 2018, Koneru 2019, CDC 2025e). Nearly half of all women 
who test HBsAg-positive in pregnancy are US-born (CDC 2025e).  
 
Although national disease surveillance systems have reported fewer than 20 perinatal HBV 
cases annually since 2018, these figures likely underestimate the true burden owing to gaps in 
screening, follow-up, reporting, and access to care. One modeling analysis estimated that the 
true number of perinatal infections may be nearly 1,000 cases per year (Ko 2016). Notably, HBV 
infections in children less than 24 months are classified as perinatal when there is evidence that 
the child was born to a mother with documented HBV infection (CDC 2021a). If maternal 
infection is ruled out, cases in this age-group are reported under the acute HBV case definition 
instead. Because most infections in children less than 24 months originate from maternal 
transmission, reported perinatal case totals tend to be higher than acute HBV infections in this 
age group.  
 

Despite a marked decline in hepatitis B burden in recent decades, an estimated 50% of 
those living with HBV infection are unaware of their status. Ongoing infections among 
pregnant women and adults highlight the need for continued screening and vaccination 
at birth.  
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Historical trends in newborn hepatitis B vaccine recommendations and incidence 
of HBV infection​
The history of US newborn hepatitis B vaccination reflects a progressive shift from targeted, 
risk-based interventions toward a universal approach designed to address gaps in protection 
(Table 1, Table 2), and a growing recognition of the role of newborn vaccination on individual 
and population-level protection toward the US goal for the elimination of hepatitis B. As shown 
in the evidence-based processes outlined in this section, the incidence of HBV infection among 
infants and children declined by approximately 99%, with estimated annual infections in infants 
and young children falling from roughly 16,000 in the early 1990s (Armstrong 2001) to fewer 
than 20 cases of reported perinatal infections per year in recent years (Figure 1) (CDC 2024a, 
CDC 2025c).  

Early strategies were grounded in the assumption that HBV risk factors were readily identifiable 
and sufficient to guide prevention efforts (Table 1). In 1982, ACIP introduced its initial 
recommendations targeting hepatitis B vaccination to “high-risk” populations, which included 
immigrant and refugee populations and their relatives from high-HBV-endemic areas, men who 
have sex with men, and users of injection drugs (CDC 1982). By 1984, this approach was 
expanded to include HBsAg screening of pregnant women considered at elevated risk (e.g., 
those with frequent exposure to blood in occupational settings, recipients of multiple blood 
transfusions, those having household contacts with HBV), with HBIG and vaccination 
recommended for infants born to those who test positive (CDC 1984).  

Closing the gap in preventing perinatal HBV transmission​
Accumulating evidence throughout the 1980s demonstrated that selective screening alone was 
inadequate to protect infants. With no observable improvement in HBV incidence among infants 
and young children during this period, studies revealed that 35% to 65% of mothers who tested 
HBsAg-positive had no identifiable risk factors and would not have been identified using the 
1984 screening criteria (CDC 1988). Additional investigations raised concerns that healthcare 
providers may be reluctant to or not prioritize collection of detailed patient histories needed to 
inform risk-based screening. Further, many providers had limited familiarity with HBV 
transmission risks and the recommended procedures for screening and prophylaxis. These 
findings highlighted some of the inherent limitations of programs dependent on accurate risk 
assessment and served as the basis for broader, more comprehensive policies.  

In response to the evident shortcomings of risk-based screening, ACIP updated its 
recommendations in 1988, which were adopted by the Centers for Disease Control and 
Prevention (CDC), for universal HBsAg screening of all pregnant women (CDC 1988). This 
marked an important shift to advancing measures intended to identify all women with chronic 
HBV infection so that exposed infants could receive timely and appropriate prophylaxis at birth.  

However, implementation of recommendations for universal screening of pregnant women 
proved to be insufficient for the protection of all infants, as technical and operational challenges 
posed barriers to achieving universal prenatal screening. Despite the recommendation, up to 
18% of pregnant women do not receive HBsAg testing during pregnancy (Kolasa 2017, Harris 
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2018, Pham 2023). Persistent gaps further demonstrated that even universal HBsAg screening 
could not reliably prevent all perinatal infections (see section on Persistent Challenges to 
Prevention) and underscored the need for an additional layer of protection. Notably, despite the 
limitations of universal HBsAg screening, it remains a vital component of HBV prevention efforts. 
In 2004, the US Preventive Services Task Force (USPSTF) conducted a systematic review and 
concluded that the benefits of universal HBsAg screening in pregnant women greatly 
outweighed associated costs, a finding that was reaffirmed again in 2009 and 2019 (USPSTF 
2009, USPSTF 2019). 

Building on these insights and with the goal of optimizing protection of infants and children from 
HBV infection and its sequelae, ACIP in 1991 revised its recommendations, which were adopted 
by CDC, that all newborns be vaccinated for hepatitis B at birth prior to hospital discharge, 
intended to provide protection for all infants regardless of maternal HBsAg status (CDC 1991). 
Early implementation of infant vaccination programs for hepatitis B in certain high-risk 
populations resulted in demonstrable improvement, including a 99% reduction in acute HBV 
incidence among Alaskan Natives (McMahon 1987) and substantial reductions in American 
Samoa (Abara 2017), highlighting the potential of a universal approach. As a result of this 
recommendation, hepatitis B birth-dose coverage increased steadily from less than 1% of 
infants in the late 1980s (Woodruff 1996) to approximately 80% by 2021 (Hill 2024), a trend that 
has largely been responsible for the reduction in HBV burden among infants and the general US 
population over the past three decades.  

Continued reviews and refinement of evidence-informed guidelines​
Although the 1991 recommendation marked a pivotal change, guidelines involving the 
administration of hepatitis B vaccine doses to newborns continued to be reviewed and refined 
as new evidence became available. In 2002, ACIP recommended and CDC adopted the 
redesign of the Childhood Immunization Schedule to more clearly highlight the value of 
administering the first dose of hepatitis B vaccine at birth (CDC 2002b). Birth-dose coverage 
remained relatively low; in 2004, 46% of US newborns received the birth dose and perinatal 
HBV infections were reported in 48 infants (CDC 2005).  

In 2005, ACIP recommended and CDC adopted further updates to strengthen implementation of 
the birth dose (CDC 2005). The guidance offered more detailed procedural instructions, 
clarifying best practices related to the timing of vaccine administration, birthweight thresholds, 
and additional standard procedures. These refinements were aimed at reducing variation in 
practice, as experts noted that permissive language, allowing deferral of vaccination in certain 
circumstances, had contributed to some inconsistencies in delivery across birth settings (CDC 
2017).  

Given these findings, ACIP revised recommendations that were accepted and published by 
CDC in 2018, which remain in place, that provide guidance for clinicians and establish a clear 
national standard: All medically stable infants weighing 2,000 grams or more should receive the 
first dose of a hepatitis B vaccine series within 24 hours of birth (CDC 2017, Schillie 2018). This 
refinement eliminated ambiguity introduced by previous permissive language. It also aligned US 
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guidance with the World Health Organization’s (WHO’s) standard for administering a first dose 
of hepatitis B vaccine preferably within 24 hours of birth (WHO 2017). 

US hepatitis B vaccination policy has evolved from selective, risk-based strategies to a 
universal birth-dose approach. A series of evidence-based adjustments to 
recommendations for universal maternal HBsAg screening and hepatitis B vaccination 
within 24 hours of birth resulted in a 99% decline in pediatric HBV infections since the 
early 1990s.  

​
Safety of the hepatitis B vaccine birth dose ​
This review of data on the safety of single-antigen, recombinant hepatitis B vaccines licensed 
for use in the United States for administration at birth, focused primarily on clinical trials and 
studies of large national safety monitoring programs, particularly those that systematically 
detect, assess, and verify vaccine safety signals. We reviewed information related to both 
short-term and long-term adverse events (AEs), including those that are mild, moderate, and 
severe (e.g., local redness and swelling, injection-site pain, rash, fever, dizziness, headache, 
gastrointestinal symptoms, anaphylaxis, irritability/crying, sepsis, death). The review of 
long-term AEs included a range of reported outcomes, including developmental 
disorders/delays, bronchopulmonary dysplasia, and autoimmune disorders. Additional analyses 
of safety data included a review of the administration of the initial vaccine dose at birth 
compared with vaccines administered at one month of age or more. Studies that investigated 
products not licensed for US use, or did not evaluate hepatitis B vaccines administered at birth, 
were not included in the review. 

Overall safety profile of the hepatitis B vaccine birth dose​
Administration of the hepatitis B vaccine at birth has consistently been demonstrated to be safe, 
as evidenced by findings from randomized controlled trials (RCTs), case series using routine 
safety monitoring systems, and large cohort studies (Table 3). Among term newborns, only 
mild‑to‑moderate, short-term reactions were reported, predominately acute reactogenicity (e.g., 
tenderness, redness and swelling at the injection site, fussiness, transient low-grade fever), with 
no increased incidence of life-threatening vaccine‑related serious adverse events (SAEs) 
(Bassily 1995, Yerushalmi 1997, Niu 1999, Lewis 2001, Greenberg 2002, Hieu 2002, López 
2002, Sapru 2007, Eriksen 2004, Velu 2007, Zhu 2017, Haber 2018, Wood 2018). Additionally, 
no increased incidence of long-term AEs, SAEs, or deaths were reported through a follow‑up 
period ranging from 21 days to 24 months (Table 3) (Bassily 1995, Niu 1996, Yerushalmi 1997, 
Niu 1999, Greenberg 2002, Hieu 2002, López 2002, Verstraeten 2003, Eriksen 2004, Sapru 
2007, Velu 2007, Zhu 2017, Haber 2018, Wood 2018, Morgan 2025). In particular, the rare 
deaths following hepatitis B vaccination at birth have been extensively studied and found not to 
be causally associated with vaccination (Niu 1996, Niu 1999, Greenberg 2002, Eriksen 2004, 
Haber 2018, Morgan 2025). A single-center study of 5,010 infants noted increased cases of 
mild-to-moderate fever among vaccinated neonates born in the early 1990s, but with no serious 
sequelae at 21 days follow-up (Linder 1999). Similar studies from the same era did not identify 
increased risks—including fever—associated with newborn vaccination compared with controls 
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(Lewis 2001, Nolan 2001). Additionally, population‑level surveillance also revealed no causal 
patterns for SAEs following administration of hepatitis B vaccine within one month of birth (Table 
3) (Niu 1996, Niu 1999, Haber 2018). A recent population-based cohort study among preterm 
infants demonstrated no increase in bronchopulmonary dysplasia or early mortality among 
those who received a hepatitis B vaccine birth dose compared to preterm infants who were 
unvaccinated (Morgan 2025), extending the overall neonatal safety profile in this higher‑risk 
population. 

Comparison of birth dose and delayed first dose of the hepatitis B vaccine​
We identified four studies that directly compared mild-to-moderate AEs and SAEs between 
infants who received hepatitis B vaccine at one month of age or older and those who received 
hepatitis B vaccine within the first few days of birth (Bassily 1995, Nolan 2001, Greenberg 2002) 
or during the neonatal period (less than 28 days) (Haber 2018). Studies demonstrated no 
increased risk of any short- or long-term AE or SAE in infants administered the vaccine at birth 
compared with delayed administration (Table 4).  

The safety of hepatitis B vaccines containing thimerosal​
Thimerosal-containing hepatitis B vaccines were removed from the market beginning in 1999. A 
review of safety studies of the hepatitis B vaccine conducted prior to thimerosal removal, 
summarized in Table 3, found no additional safety signals. Further, extensive studies on the 
safety of thimerosal have not revealed any risk—including autism spectrum disorder (ASD) or 
other developmental disorders—associated with any thimerosal-containing vaccines, including 
the hepatitis B vaccine when administered soon after birth (Stehr-Green 2003, Verstraeten 
2003, Parker 2004, Fombonne 2006 Thompson 2007, Schechter 2008, Price 2010, Smith 2010, 
Iqbal 2013,Yoshimasu 2014, Mrozek-Budzyn 2015).  

Several analyses using Vaccine Adverse Event Reporting System (VAERS) and Vaccine Safety 
Datalink (VSD) datasets have reported correlations between thimerosal‑containing hepatitis B 
vaccines and ASD or other developmental delays, but these studies were noted to have 
important methodologic limitations, including unverified diagnoses, exposure misclassification, 
uncontrolled confounding, biased denominators, overlapping populations, and multiple testing 
(Gallagher 2010, Geier 2013, Geier 2015, Geier 2016, Geier 2018). For example, in a 2016 
study, Geier et al. reported associations between early-life thimerosal exposure from certain 
vaccines, including for hepatitis B, and later ASD diagnosis (Geier 2016). However, 
methodologic constraints, such as exposure/outcome misclassification (including no control for 
other sources of mercury exposure), and lack of clinical case validation, limit the ability to 
assess causality. A 2004 review by the Institute of Medicine found many studies by Geier and 
colleagues, with similar limitations, to be flawed and “uninterpretable” (IOM 2004).​
 

The totality of evidence supports the safety of administering a monovalent hepatitis B 
vaccine at birth. Direct comparisons of the birth dose and delayed first dose identified no 
differences in safety. 
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Immunogenicity, efficacy, and effectiveness  

Prevention of perinatal HBV transmission ​
Both hepatitis B vaccines currently licensed in the United States for administration at birth have 
demonstrated a protective antibody response and efficacy for preventing hepatitis B infection 
among infants born to mothers infected with HBV (Table 5) (Poovorawan 1989, Stevens 1987, 
Beasley 1983). Hepatitis B vaccine alone, in the absence of HBIG or other interventions, 
decreased the risk of HBV infection in infants of HBV-infected mothers by nearly 70% (Beasley 
1983, Chen 2017). In combination with HBIG, vaccination reduces the risk of perinatal HBV 
transmission by 83% to 97% (Schillie 2018, Beasley 1983, Lee 2006).  

Among infants born to women who are HBsAg-positive or HBsAg-negative, infant hepatitis B 
vaccination is seroprotective, defined as hepatitis B surface antibody (anti-HBs) titer 10 mIU/mL 
or greater, which has previously been shown to protect against HBV infection (Lee 1995, Kang 
2015, Schillie 2018, Gorar 2024). Among healthy infants, the first dose of hepatitis B vaccine 
produces a seroprotective response in approximately 25% of recipients, 63% after the second 
dose, and 95% after the third dose, with no appreciable variation in vaccine response with 
varying maternal HBsAg status or HBIG administration (Schillie 2018).  

Among healthy infants born to patients who are HBsAg-negative, studies have shown that 
seroprotection after completion of the hepatitis B vaccine series remains very high, regardless 
of whether the first dose was given at birth or between one and three months of age. Although 
later initiation is associated with higher peak anti-HBs titers (Da Villa 1997, Middleman 2014, 
Schillie 2013, del Canho 1993), acute titers are not necessarily reflective of long-term 
protection. Studies indicating a slight increase in anti-HBs levels with a delayed initial dose 
solely evaluated immunogenicity, not duration of protection, against perinatal transmission or 
acute infection. 

Long-term protection​
Studies have documented long-term vaccine-induced immunity in people who completed the full 
hepatitis B series in childhood; no differential durability of protection against infection has been 
found based on the timing of the first dose of hepatitis B vaccine in infancy (Bruce 2022, 
McMahon 2009). Among US-born 16- to 19-year-olds who completed a recombinant hepatitis B 
vaccine three-dose series by 12 months of age, 90% exhibited a seroprotective response to a 
challenge dose of the vaccine more than 15 years later, indicating a lasting immune response; 
the post-challenge proportion with seroprotection did not differ between those who initiated 
vaccination within seven days of birth and those who began at four weeks of age (Middleman 
2014). Similar responses were seen 35 years after completion of the hepatitis B vaccine series 
when initiated after six months of age (Bruce 2022). Results of a meta-analysis indicated that, 
among children vaccinated in infancy, 90% had seroprotection at 17 years of age (Schönberger 
2013). Even when anti-HBs antibody levels are below the standard threshold of seroprotection, 
protective anamnestic (memory) responses are observed (Middleman 2014, Avdicova 2015). 
Because of the durability of vaccine-induced immunity, booster doses are not recommended for 
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immunocompetent children or adolescents (Schillie 2018). ​
 

The hepatitis B birth dose is effective in preventing perinatal transmission and acute 
infection. Vaccination at birth or delayed vaccination confer a similar and long-lasting 
protective immune response.  

​
 
Persistent challenges to the prevention of perinatal and postnatal HBV infection 
in the United States 
Recommendations for universal hepatitis B vaccination at birth were implemented based on a 
series of ACIP reviews that identified persistent gaps in the protection of infants from perinatal 
and early postnatal HBV infection. Here we review the information related to challenges in HBV 
prevention among US infants, with a focus on patients who have HBsAg-negative test results in 
pregnancy.  
 
Gaps in prenatal detection of HBV infection  
Current US guidelines recommend routine HBsAg screening for all pregnant women (ACOG 
2023). Although hepatitis B serologic testing has a sensitivity and specificity of greater than 98% 
(USPSTF 2019), an estimated 0.4% to over 3% of pregnant US women receive no prenatal care 
(Ayoola 2010, Holcomb 2021, McElfish 2025a, McElfish 2025b) and 12% to 18% do not receive 
HBsAg testing during pregnancy (Kolasa 2017, Harris 2018, Pham 2023) (Figure 2). Only 20% 
to 55% of pregnant women testing HBsAg-positive receive follow-up HBV DNA testing as 
recommended by the American College of Obstetricians and Gynecologists (ACOG) (Walker 
2016, Kushner 2018, Pham 2023), and only 42% of pregnancies with an HBV diagnosis 
received the recommended HBV-directed care (Harris 2018). It is estimated that the National 
Perinatal Hepatitis B Prevention Program identifies less than half of infants born to infected 
women (Koneru 2021). Characteristics associated with elevated risk of maternal HBV infection 
are also associated with missed HBV testing as a part of routine prenatal care (Osterman 2018, 
McElfish 2025a, Goldfarb 2017, Choi 2025, Lee 2025, McElfish 2025b). 
 
Errors across the continuum of care  
Communication of maternal hepatitis B test results among laboratories, prenatal clinics, and 
obstetric and pediatric hospital care teams is not always timely and accurate (Rosenthal 1995). 
Failure to provide timely post-exposure prophylaxis to the newborn results in a missed 
opportunity to prevent perinatal HBV transmission, which can occur due to a lack of written 
hospital policies and standing orders for the birth-dose (Willis 2010, Shaw 2025, Anderson 
2005). While electronic health records have improved provider communications, these records 
are not foolproof, especially when reporting results to public health systems or across the 
continuum of care from the laboratory, prenatal care clinic, hospital maternal and infant care 
teams, and pediatric clinics after discharge. 
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False-negative test results or maternal HBV infection after prenatal screening 
Vaccination at birth protects infants in the event of a false-negative test result or maternal 
infection after screening. Commercially available clinical enzyme immunoassays range in 
sensitivity from 97% to 100%, but may have reduced sensitivity for specific HBV genotypes or 
during early acute infection (Coleman 2006, Ly 2006, Scheiblauer 2010). Further, a negative 
HBsAg test result in pregnancy does not guarantee that the mother is HBV-uninfected at 
delivery.  
 
Completion of the hepatitis B vaccine series 
Delaying the first dose of hepatitis B vaccine creates a gap in early immune protection against 
postnatal HBV infection until the infant is vaccinated. There is potential for loss to follow-up 
between discharge from the hospital and attendance at well-child or pediatric care clinics for 
vaccination. Initiation of the hepatitis B vaccine series at birth is associated with a higher rate of 
completion of both the hepatitis B vaccine series and childhood vaccination series overall (Zhao 
2013, Oster 2019b, Wilson 2019, Vader 2020). This association, however, is likely driven in part 
by the fact that receipt of the birth dose is also correlated with increased vaccine acceptance 
overall and the propensity to vaccinate against all childhood vaccine-preventable diseases. 

 
Prevention of postnatal HBV infection 
While vaccinating newborns within 24 hours of birth serves as the cornerstone of prevention 
against perinatal HBV infection, it also provides protection from postnatal infection. HBV can 
remain stable on surfaces at room temperature for more than seven days (Bond 1981), and 
unvaccinated infants are at risk of HBV transmission from household, daycare, or other family 
and community contacts. Seroprevalence studies have identified a higher risk of HBV exposure 
among children with one or more household members who test positive for HBsAg, especially 
siblings (Hurie 1992, Mahoney 1995). It’s important to note that addressing household risk alone 
is not sufficient, as another study found that 21% of children with evidence of past hepatitis B 
infection had no household members who were HBsAg-positive (Hurie 1992).  
 

Universal hepatitis B vaccination at birth has served to close real-world gaps in prenatal 
screening and follow-up that may leave infants vulnerable to infection. Administering the 
birth dose ensures timely protection against both perinatal and postnatal HBV exposure 
and is associated with an increased likelihood of completion of the full vaccine series.  

  
​
Global context of hepatitis B vaccine birth-dose recommendations  
Global strategies to eliminate HBV infection and perinatal transmission rely on a multi-pronged 
approach that includes screening in pregnancy, post-exposure prophylaxis for the infant, and 
vaccination soon after birth. Countries that have scaled up maternal screening and infant 
vaccination programs have observed a decline in HBV rates across age categories (Sheena 
2022). As such, the WHO has set a country-level target of 90% coverage with the birth dose. In 
2024, the US birth dose recommendation was aligned with 115 of 194 WHO member states that 
also had a universal recommendation for a birth dose of hepatitis B vaccine (WHO 2025).  
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The hepatitis B childhood vaccination schedule varies considerably across European Union 
(EU) and European Economic Area (EEA) countries. Only five EU/EEA countries (Bulgaria, 
Lithuania, Poland, Portugal, and Romania) recommend a universal birth dose of hepatitis B 
vaccine and all five meet the 90% target set by WHO (ECDC 2025). Although most EU/EEA 
countries do not have a recommendation for a universal birth dose, all countries provide 
universal prenatal HBV screening and the majority (77%) of countries with available data report 
screening over 90% of pregnant women (ECDC 2025). In countries where a birth dose is not 
universally recommended, post-exposure prophylaxis with hepatitis B vaccine and HBIG at birth 
are targeted for use among infants born to women with documented HBV infection in pregnancy.  
 
While appropriate to consider US vaccine guidance in the context of global recommendations, 
US vaccination policies were developed and revised to address real-world challenges related to 
hepatitis B epidemiology, populations at risk, continuity of care, access to care, costs, and other 
considerations —that are unique to the US and its healthcare system. 
 

Universal hepatitis B vaccination at birth serves as a safety net to maximize prevention 
of perinatal and early postnatal HBV transmission, addressing the real-world challenges 
that are unique to the US and its healthcare system.  

​
Informed vaccine decision-making​
Even with the recommendation for the universal birth dose, parents have the option to choose 
whether or not their infant receives a hepatitis B vaccine at birth, whether to defer vaccination, 
or whether to decline vaccination entirely. Providers are required by the National Childhood 
Vaccine Injury Act to present the appropriate CDC Vaccine Information Sheet (VIS) to parents 
and guardians as part of the consent process before administering any vaccine, including the 
hepatitis B birth dose (CDC 2021b). Procedures for obtaining parental consent vary by state and 
healthcare system (Immunize.org 2025). Though outside of the scope of this report, quality 
improvement programs have identified strategies that facilitate the consent process, enhance 
patient-centered care, and improve education and communications between parents and the 
care team (Sarathy 2021, Nemerofsky 2018, Bradshaw 2020). These programs have included 
increased utilization of nursing staff to provide information and approvals; standardizing 
information and timing for obtaining permission for the birth dose; and additional education for 
physicians, nurses, and parents (Sarathy 2021, Nemerofsky 2018, Bradshaw 2020).  

 

​
​
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Improving communications and consent processes related to the hepatitis B vaccine 
birth dose will further enhance patient education and informed decision making between 
parents and providers.  
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​
Conclusion​
The reduction of HBV infection among infants and children in the United States over the past 40 
years resulted from a series of evidence-based recommendations. Each sequential modification 
was based on the systematic review of vaccine safety, efficacy, and effectiveness; HBV 
incidence; gaps in coverage; and quality improvement programs. Improved coverage of infants 
at birth, in combination with completion of the full hepatitis B vaccine series, resulted in 
protection of children and was foundational for interrupting HBV transmission to the next 
generation and the reduction of hepatitis B-related infection, chronic liver disease, cancer, and 
death in the entire US population. 

In this review, we evaluated vaccine safety and the potential individual and population-level 
benefits of delaying the first hepatitis B vaccination compared with vaccination at birth. The 
hepatitis vaccine has consistently been shown to be a safe vaccine, regardless of timing of 
vaccination. This analysis found no differences in short-term or long-term adverse events 
related to the birth dose compared with a delayed first dose. No benefits of vaccine efficacy, 
effectiveness, or long-term protection were identified in delaying the first dose compared with 
vaccination at birth. 

We also evaluated the potential population-level risks of delaying the first dose among infants 
born to HBsAg-negative mothers compared with those vaccinated at birth. This review found no 
evidence of any health benefit with delaying the birth dose and identified only risks related to 
changing current US recommendations for universal hepatitis B vaccination for all medically 
stable newborns weighing 2,000 grams or more within the first 24 hours of birth.  
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Figures and Tables  

 

Figure 1: Reported number of acute hepatitis B cases in the United States by year, 
1980-2023 and related policy milestones 
*No data reported for these years 
Abbreviations: ACIP: Advisory Committee on Immunization Practices; HBIG: hepatitis B immunoglobulin; HBsAg: 
hepatitis B surface antigen; HBV: hepatitis B virus; HepB: hepatitis B; g: grams; USPSTF: United States Preventive 
Service Task Force 
 
CDC case definitions distinguish acute HBV infection in children <24 months from perinatal HBV infection; cases 
identified as perinatal infections are based on the epidemiologic link to the mother with documented HBV infection, 
and reported under the Perinatal Hepatitis B Position Statement (16-ID-06). If the mother is known to not be infected 
with HBV, the acute hepatitis B case definition is used (CDC 2024b, CDC 2021a). The two definitions are mutually 
exclusive. 
 
Sources:  

●​ Acute HBV cases in US population, total: CDC 2009: 1980-2007; CDC 2014: 2008-2012; CDC 2018: 
2012-2016; CDC 2022: 2016-2020; CDC 2025: 2019-2023 

●​ Acute HBV cases in US population, <12 months of age: CDC 2025g (recurring annual report corresponding 
to each year of data): 1980-2015; CDC WONDER - NNDSS Annual Summary Data: 2016-2022 

●​ Perinatal HBV cases in US: CDC 2009: 2001, 2004, 2007; CDC 2011: 2005; Ward 2008: 2006; Nelson 
2019: 2012-2016; CDC viral hepatitis surveillance reports (CDC 2025h; recurring annual report 
corresponding to each year of data): 2015-23 
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Figure 2: Continuum of care for prenatal HBV screening and care of pregnant women 
before and after delivery.  
Approximately 35% of those who test positive for HBsAg in pregnancy receive recommended 
follow-up HBV testing and care; 65% do not receive recommended follow-up and care. 
 
Abbreviations: HBsAg: hepatitis B surface antigen; HBV: hepatitis B virus 
Sources: Ayoola 2010, Holcomb 2021, McElfish 2025a, Kolasa 2017, Harris 2018, Pham 2023 
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Table 1: Chronological summary of ACIP reviews and revised recommendations of 
hepatitis B screening and prophylaxis among pregnant women and infants  

Year Source Birth Dose 
Recommendation(s) 

Supporting Evidence Gaps Addressed/Rationale 

1984 CDC 1984 Infants born to 
HBsAg-positive women 
should receive the first dose 
of HepB vaccine within 7 
days of birth (added as 
complement to HBIG). 

Clinical trials show high efficacy of HepB 
vaccine + HBIG in preventing chronic 
infection among infants born to 
HBsAg-positive mothers; demonstration 
that vaccine response is not impaired by 
HBIG. 

Enhanced protection for infants 
born to women with 
HBsAg-positive test results. 

1991 CDC 1991 Universal HepB vaccination 
for all infants regardless of 
maternal HBsAg status. 
Preference that the first 
dose is administered before 
hospital discharge. 

Data showed highest risk for chronic 
HBV infection during infancy and early 
childhood; evident failures of risk-based 
screening programs. High HBV burden 
among US children—including an 
estimated ~16,000 infections annually in 
children ≤10 years in the early 1990s 
(Armstrong 2001)—with disparities by 
race and ethnicity. Successful examples 
of universal infant vaccination programs 
for HBV. 

Provided a safety net to help 
mitigate the limitations of 
risk-based screening programs. 

2002 CDC 2002b Redesigned Childhood 
Immunization Schedule 
format to highlight 
preference for administration 
of first HBV vaccine dose at 
birth. 

Low birth-dose coverage following the 
1999 pause, fell from 47% pre-1999 to 
11%; recovering only to 33% in the first 
year after pause was lifted, despite 
renewed availability of thimerosal-free 
vaccines (Luman 2004). 

Re-emphasized the birth dose 
as standard practice to help 
overcome low uptake and 
restore clarity following the 
1999 pause. 
 

2005 CDC 2005 Medically stable infants 
≥2,000 g born to 
HBsAg-negative mothers 
should receive the first 
HepB vaccine dose before 
hospital discharge. 
Permissive language for 
delaying first dose in rare 
circumstances. 

Low birth-dose coverage (46% in 2004), 
despite >92% of children aged 19-35 
months completing the 3-dose series. 
Ongoing challenges with screening. High 
chronic HBV infection risk in infants and 
younger children. Safety and 
immunogenicity of birth dose reviewed. 

Provided further clarification on 
birth dose guidelines. 

2018 Schillie 
2018 

Universal HepB vaccine 
birth dose within 24 hours 
for all medically stable 
infants ≥2,000 g. Removal of 
prior permissive language. 

High risk of chronic HBV infection in 
infants and young children. Limitations of 
screening programs, with up to 16% of 
pregnant women not tested for HBsAg. 
Birth-dose coverage below national 
targets. Alignment with WHO’s ≤24-hour 
guidance. Prior language could be 
interpreted as setting-specific (i.e., using 
hospital discharge date as timing does 
not account for alternative birth 
facilities). 

Standardized timing of HepB 
vaccine birth dose and 
removed ambiguity. 

Abbreviations: ACIP: Advisory Committee on Immunization Practices; HBIG: hepatitis B immune globulin; HBsAG: hepatitis B surface 
antigen; HepB: hepatitis B; HBV: hepatitis B virus; g: grams; WHO: World Health Organization 
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Table 2: Birth-dose guidelines by maternal HBsAg status 
Year Source HBsAg-negative HBsAg-positive Unknown HBsAg status 

1984 CDC 1984 n/a “The first dose should be given 
within 7 days of birth and may 
be given concurrently with 
HBIG [preferably administered 
≤12 hours of birth] but at a 
separate site.” 

“If a mother's HBsAg-positive 
status is not discovered until 
after delivery, prophylaxis 
should still be administered if a 
venous (not cord) blood sample 
from the infant is 
HBsAg-negative.” 

1991 CDC 1991 “The first dose can be 
administered during the 
newborn period, preferably 
before the infant is 
discharged from the 
hospital, but no later than 
when the infant is 2 months 
of age.” 

“Infants born to mothers who 
are HBsAg-positive should 
receive the appropriate doses 
of hepatitis B vaccine and 
HBIG within 12 hours of birth. 
Both should be administered by 
intra-muscular injection. 
Hepatitis B vaccine should be 
administered concurrently with 
HBIG but at a different site.” 

“Women admitted for delivery 
who have not had prenatal 
HBsAg testing should have 
blood drawn for testing. While 
test results are pending, the 
infant should receive hepatitis B 
vaccine within 12 hours of birth, 
in a dose appropriate for infants 
born to HBsAg-positive 
mothers.” 

2005 CDC 2005 “For all medically stable 
infants weighing >2,000 g at 
birth and born to 
HBsAg-negative mothers, 
the first dose of vaccine 
should be administered 
before hospital discharge.” 

“All infants born to 
HBsAg-positive women should 
receive single-antigen hepatitis 
B vaccine and HBIG <12 hours 
of birth, administered at 
different injection sites.” 

“While test results are pending, 
all infants born to women 
without documentation of 
HBsAg test results should 
receive the first dose of 
single-antigen hepatitis B 
vaccine (without HBIG) within 
12 hours of birth” 

2018 Schillie 2018 “For all medically stable 
infants weighing ≥2,000 
grams at birth and born to 
HBsAg-negative mothers, 
the first dose of vaccine 
should be administered 
within 24 hours of birth.” 

“All infants born to 
HBsAg-positive women should 
receive HepB vaccine and 
HBIG within 12 hours of birth, 
administered at different 
injection sites.” 

“While maternal HBsAg test 
results are pending, infants with 
birth weights ≥2,000 grams born 
to women with an unknown 
HBsAg status should receive 
the first dose of HepB vaccine 
(without HBIG) within 12 hours 
of birth.” 

Abbreviations: HBIG: hepatitis B immune globulin; HBsAG: hepatitis B surface antigen; HepB: hepatitis B 
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Table 3: Summary of published data on adverse events following hepatitis B birth-dose vaccination of vaccines with 
(denoted by *) and without thimerosal 

Study Study 
Design 

Sample 
Size 

Comparison 
Groups 

Outcomes 
Assessed 

Outcome 
Window 

Last Follow 
Up 

Mild or Moderate Adverse Events 
(AEs) Following Vaccination 

Serious Adverse Events 
(SAEs) Following Vaccination 

Morgan 
2025 

Cohort 818 Group A: 
received HepB 
birth dose 
 
Group B 
(reference): no 
HepB birth dose 

Bronchopulmo
nary dysplasia 
and mortality in 
preterm infants 

0-3 months 
after 
vaccination 

3 months 
after 
vaccination 

n/a  HepB vaccination was not 
associated with higher rates of 
bronchopulmonary dysplasia or 
all-cause mortality 

Wood 2018 RCT 219 Group A: 
received HepB 
birth dose 
concomitant with 
acellular 
pertussis 
vaccine 
 
Group B 
(control): 
received HepB 
birth dose alone  

Local and 
systemic 
effects 

0-2 days after 
vaccination 

32 weeks 
after 
vaccination 

Most frequent AEs were 
restlessness (31%), drowsiness 
(28%), vomiting (23%), local 
erythema (20%), and irritability 
(20%); mild fever (≥38°C) was 
documented in 0.7% infants 

Among 219 infants, grade 3 
severity reactions (defined as 
AEs preventing normal everyday 
activities or requiring significant 
medical intervention) included 
restlessness (3%), irritability 
(0.9%), feeding (0.9%), and 
drowsiness (0.9%) 

Haber 
2018¥ 
 

Case 
series 

Population 
surveillance 
(US; 
2005-2015) 

n/a Local and 
systemic 
effects and 
mortality 

n/a due to 
study design 

n/a due to 
study design 

Analysis of VAERS data identified 
no new or unexpected safety 
concerns  

No disproportional reporting of 
SAEs following HepB 
vaccination were identified 

Zhu 2017 RCT 378 Group A: 
received 
Engerix-B 
vaccine at birth 
(reference) 
 
Group B: 
received 
Hepavax-Gene 
TF vaccine at 

Local and 
systemic 
effects 

0-8 days after 
vaccination 

12 months 
after 
vaccination 

Most frequent AE was fever (≥38°C 
in <2% and ≥39°C in 0.4%) 

No SAEs attributable to 
vaccination were reported 
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birth 

Velu 2007 RCT 38 Group A: 
received 
Engerix-B 
vaccine at birth 
 
Group B: 
received 
GeneVac B 
vaccine at birth 
 
Group C: 
received 
Shanvac B 
vaccine at birth 

Local and 
systemic 
effects 

0-7 months 
after 
vaccination 

7 months 
after 
vaccination 

Most frequent AEs were mild fever 
(7.8%), moderate fever (5.2%), 
local swelling (6.8%), and local 
erythema (5.2%) 

No SAEs reported 

Sapru 2007 RCT 130 Group A: 
received 
Engerix-B 
vaccine at birth 
 
Group B: 
received 
GeneVac B 
vaccine at birth 

Local and 
systemic 
effects 

0-18 weeks 
after 
vaccination 

18 weeks 
after 
vaccination 

Low incidence of fever (4.6%) and 
few mild/moderate local or systemic 
AEs reported 

No SAEs reported 

Eriksen 
2004* 

Cohort 361,696  Group A: 
received HepB 
vaccine in the 
first month of life 
 
Group B 
(reference): did 
not receive a 
HepB vaccine in 
the first month of 
life 

Mortality 0-29 days 
after 
vaccination 

29 days n/a  No increase in infant deaths 
attributed to HepB vaccination 

Verstraeten 
2003 

Cohort Phase 1: 
124,170 
 

Group A: 
1-month 
cumulative Hg 

Neurodevelop
mental 
disorders 

7 months 7 months n/a  No consistent association 
between exposure to thimerosal 
and neurodevelopment 
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Phase 2: 
16,717 

exposure 
 
Group B: 
3-month 
cumulative Hg 
exposure 
 
Group C: 
7-month 
cumulative Hg 
exposure 

outcomes identified 

López 2002 Non- 
RCT 
clinical 
trial 

117 No comparison 
groups 

Local and 
systemic 
effects 

0-30 days 
after 
vaccination 

6 months of 
age 

Low incidence of mild/moderate, 
self-limited symptoms, most 
frequently injection site redness 
(11.4%) and drowsiness (5.1%) 

No SAEs reported 

Hieu 2002* RCT 105 Group A: 
received 
Hepavax-Gene 
vaccine at birth 
 
Group B 
(control): 
received 
Engerix-B 
vaccine at birth 

AEs 0-15 days 
after 
vaccination 

24 months of 
age 

Minor, self-limiting events (mild 
fever) in 2% infants  

No SAEs reported 

Greenberg 
2002 

RCT 280 Group A: 
received 
DTPa-HepB 
combination 
vaccine at 2, 4, 
and 6 months 
 
Group B 
(control): 
received HepB 
vaccine at birth, 
1, and 6 months; 
DTPa at 2, 4, 
and 6 months 

Local and 
systemic 
effects and 
mortality 

0-14 days 
after 
vaccination 

7 months 
after 
vaccination 

Mild and moderate, self-limiting 
reactions, most frequently injection 
site soreness, fussiness, and 
sleeping more or less 

No SAEs or deaths reported 
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Lewis 2001 Cohort 5655 Group A: 
received HepB 
vaccine on day 
of birth or next 
day 
 
Group B: 
received HepB 
vaccine within 
21 days of birth 
 
Group C 
(reference): not 
vaccinated 
within 21 days of 
birth 

Local and 
systemic 
effects, 
neurological 
disorders 

0-21 days 
after 
vaccination 

21 days after 
vaccination 

No significantly increased AEs in 
vaccinated vs unvaccinated 

No SAEs reported 

Niu 1999*¥ 
 

Case 
series 

Population 
surveillance 
(US; 
1991-1998) 

n/a SAEs and 
mortality 

n/a due to 
study design 

n/a due to 
study design 

n/a  No consistent SAE pattern 
associated with HepB 
vaccination; neonatal deaths 
determined not to be related to 
vaccination 

Linder 1999 Cohort 5010 Group A: born in 
1991 (before 
introduction of 
routine HepB 
immunization) 
 
Group B: born in 
1992 (after 
introduction of 
routine HepB 
immunization) 

Fever Within birth 
hospitalization 

Birth 
hospitalizatio
n 

Significantly higher rates (all 
mild-moderate and self-limited) of 
fever in infants vaccinated for 
hepatitis B (0.6% vs 0.28%). 

n/a due to study design 

Yerushalmi 
1997* 

RCT 205 Group A: 
received 
Bio-Hep-B 
vaccine at birth 
 
Group B 
(control): 

Local and 
systemic 
effects 

0-5 days after 
vaccination 

12 months 
after 
vaccination 

Mild and transient AEs; specifically, 
irritability (11.5% of 52 study 
participants) and local pain and/or 
swelling (7.5% each) 

No SAEs reported 
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received 
Engerix-B 
vaccine at birth 

Niu 1996*¥ 
 

Case 
series 

Population 
surveillance
(US; 
1991-1995)  

n/a AEs and 
mortality 

n/a due to 
study design 

n/a due to 
study design 

Majority of reported AEs were 
non-serious; mild/moderate AEs not 
specified  

Serious reports consisted of 
short, fever-related 
hospitalizations; no deaths or 
severe neurologic disease were 
determined to be attributable to 
vaccination 

Bassily 
1995* 

RCT  178 Group A: 
received HepB 
vaccine at birth, 
2, and 6 months 
of age 
 
Group B: 
received HepB 
vaccine at 2, 4, 
and 6 months of 
age 
 
Group C 
(control): no 
HepB vaccine 

Local side 
effects and 
fever 

0-7 days after 
vaccination 

18 months 
after 
vaccination 

Mild and self-limited effects, 
specifically injection site reactions 
(2.8%) and low-grade fever of 
≤38.8°C for 1-2 days (5.6%)  

No SAEs reported 

* Study vaccine(s) contained thimerosal 
¥ Study focused on population-level surveillance; all AE reports in a population over time​
Abbreviations: AE: adverse event; DTPa: diphtheria-tetanus toxoids-acellular pertussis; HepB: hepatitis B; Hg: mercury; n/a: not applicable; RCT: randomized controlled trial; SAE: 
serious adverse event; VAERS: Vaccine Adverse Event Reporting System  
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Table 4: Selected studies on the adverse event comparison of hepatitis B birth-dose and 
delayed-dose vaccination schedules  

Study Study 
Design 

Sample 
Size 

Outcomes 
Assessed 

Birth Dose 
Schedule 

Delayed First 
Dose Schedule 

Key Findings 

Haber 2018 Case 
series 

Population 
surveillance 
(US; 
2005-2015) 

Local and 
systemic 
effects and 
mortality 

0, 2, 6 months 2, 4, 6 months Short-term AEs were mild to 
moderate for both schedules 
 
No significant safety signals from 
either schedule 

Greenberg 
2002 

RCT 280 Local and 
systemic 
effects and 
mortality 

Single-antigen 
HepB vaccine 
at 0, 1, 6 
months; DTPa 
+ Hib + OPV 
vaccines at 2, 
4, 6 months 

DTPa-HepB + 
Hib + OPV 
vaccines at 2, 4, 
6 months 

Short-term AEs were mild to 
moderate for both schedules 
 
Delayed first HepB dose was 
associated with higher local AEs 
and a few higher systemic 
symptoms at certain visits 
 
No vaccine-related SAEs were 
reported 

Nolan 2001 RCT 2156 Local and 
systemic 
effects 

Single-antigen 
HepB vaccine 
at 0 months, 
followed by 
pentavalent 
vaccine at 2, 4, 
6 and 18 
months 

Pentavalent 
vaccine at 2, 4, 
6 and 18 months 

No signal of added AEs from the 
birth dose 

Bassily 1995 RCT  178 Local side 
effects and 
fever 

0, 2, 6 months 2, 4, 9 months Short-term AEs were mild to 
moderate for both schedules 
 
After birth dose: local reactions 
(2.8%), fever (5.6%); 
Delayed first dose: local 
reactions (7.2%), fever (7.2%) 
 
No SAEs through 18 months 

Abbreviations: AE: adverse event; DTPa: diphtheria-tetanus toxoids-acellular pertussis; HepB: hepatitis B; Hib: Haemophilus 
influenzae type b; OPV: oral poliovirus vaccine; RCT: randomized controlled trial; SAE: serious adverse event 
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Table 5: Efficacy, effectiveness, and immunogenicity of newborn dose of hepatitis B 
vaccine 

25 

Study Study Design Population Sample Size Vaccine Product(s) Findings 

Gorar 2024 RCT Healthy newborns born 
to mothers testing 
HBsAG-negative 

218 ENGERIX (10 ug) 95.8% of infants receiving a 
birth dose had seroprotection, 
significantly higher than the 
control group rate at 58.7% 
which received the routine 
Pakistan vaccination 
schedule 

Kang 2015 RCT Healthy newborns 506 Yeast-derived 
recombinant HepB 
vaccine (10-ug or 
5-ug/0.5 mL doses) 

10-ug group achieved higher 
anti-HBs titers than 5ug 
group 
 
Maternal serostatus did not 
influence HepB vaccine 
immunogenicity at either 
dosage 

Qu 2014 RCT Newborns in Qidong, 
China who were 
randomly assigned to 
the vaccination or 
control group 

72,733 3-dose, 5- 
µg-plasma-derived HBV 
vaccination series 
(Merck) for newborns 
assigned to vaccine 
group; children 
assigned to control 
group were eligible for a 
catch-up vaccination 
series with the 10-µg 
GSK recombinant 
vaccine in 200-2001 

VE against HBV-related 
primary liver cancer: 84% 
(95% CI, 23%-97%) 
VE against end-stage chronic 
liver disease: 70% (95% CI, 
15%-89%) 
VE against fulminant hepatitis 
mortality: 69% (95% CI, 
34%-85%)  
 

Hieu 2002 RCT Full-term, healthy infants 
born to mothers testing 
HBsAg and HBeAg 
positive 

105 Hepavax-Gene and 
Engerix-B 

All individuals had a titer 
greater than 10 mlU/mL, with 
no statistically significant 
difference in immune status 
based on vaccine type 
received 

Bassily 1995 RCT Healthy neonates born 
to mothers testing 
HBsAg-seronegative at 
the Ministry of Health 
Center for Maternity and 
Child Care at Moharam 
Bek, Alexandria, Egypt 

590 2.5 µg of recombinant 
DNA hepatitis B vaccine 
(Recombivax HB; Merck 
Sharp & Dohme, 
West-point, PA) 

Good (51-300 mIU 
anti-HBs/mL) or Excellent (> 
300 mIU/mL) immune 
responses occurred in 85% of 
the infants in group receiving 
doses at birth, 2, and 6 
months, and in 96% of the 
infants in the group receiving 
doses at 2, 4, and 9 months 

del Canho 
1993 

RCT Healthy newborns born 
to mothers testing 
HBsAg-negative who 
attended the prenatal 
clinic of the University 
Hospital Dijkzigt 
Rotterdam in the 
Netherlands 

162 20 µg of recombinant 
DNA yeast-derived 
vaccine (Engerix-B) 

All infants developed 
anti-HBs levels of at least 10 
IU/L, 97% at least 100 IU/L, 
regardless of vaccination 
scheme (months 0, 1, and 6, 
months 0, 1, 2, and 11, or 
months 3, 4, 5, and 11) 

https://doi.org/10.1080/23744235.2023.2258208
https://doi.org/10.1016/j.vaccine.2015.06.081
https://doi.org/10.1371/journal.pmed.1001774
https://doi.org/10.1016/s0264-410x(01)00518-7
https://doi.org/10.4269/ajtmh.1995.53.419
https://doi.org/10.1002/jmv.1890410107
https://doi.org/10.1002/jmv.1890410107
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Beasley 1983 RCT Cases: infants mothers 
testing positive for 
HBsAg and HBeAg, born 
in two large Taipei 
hospitals 
 
Controls: infants born at 
the same hospital whose 
parents refused 
vaccination, or were 
randomized to receive 
the placebo from a 
previous HBIG trial  

243 20 g of lots 751/800 and 
773/801, titer provided 
by Merck Sharp and 
Dohme Laboratories, 
West Point, PA, and 
were identical with the 
commercially available 
preparation 

Efficacy of vaccine alone: 
75% 
Efficacy of HBIG alone: 71% 
Efficacy of vaccine + HBIG: 
94% 
 

Middleman 
2014 

Non-RCT 
clinical trial 

16-19-year-olds who 
completed the 3-dose 
HepB vaccine series as 
infants 

420 Engerix-B More than 90% of study 
participants who were 
vaccinated as infants 
demonstrated a 
seroprotective immune 
response to a challenge dose 
of the same vaccine 

Da Villa 1997 Non-RCT 
clinical trial 

Infants born in 1983 or 
1989 

710 Plasma-derived vaccine 
(2 or 3 doses) or DNA 
recombinant vaccine (2 
or 3 doses) 

Anti-HBs protection persisted 
more frequently in 
participants vaccinated after 
the third month of life 
 
Loss of anti-HBs later in life 
does not mean a loss of 
HepB protection 

Lee 1995 Non-RCT 
clinical trial 

Newborns of mothers 
testing HBsAg-negative, 
or children attending 
kindergarten 

1,364 B-Hepavac II (either 
5-ug or 2.5-ug doses) 

Half-dose resulted in reduced 
seroprotection in newborns 
(anti-HBs ≥10 mIU/mL), but 
overall seroconversion rates 
were similar between age 
and dose groups 

Chen 2017 Meta-analysis 
of RCTs 

Infants born to HBV 
carriers 

2,706 Recombinant or 
plasma-derived HepB 
vaccine (aggregated for 
meta-analysis) 

RRs (95% CIs) of perinatal 
transmission from HBV 
carriers to infants, relative to 
placebo/none: 
Vaccine alone: 0.32 
(0.21-0.50) 
Vaccine + HBIG: 0.12 
(0.06-0.22) 

Schönberger 
2013 

Meta-analysis 
of 
observational 
studies 

Children vaccinated with 
any HepB vaccine 
before 6 months of age 

28,329 Any HepB vaccine Long-term protection (90%) 
at 17 years for children of 
non-carrier mothers 
vaccinated with the currently 
recommended vaccine 
schedule 

Chang 2021 Cohort Healthy individuals in 
Taiwan 

1,611 Plasma-derived HepB 
vaccine (pre-November 
1992), or recombinant 
yeast vaccine 
(post-November 1992) 

Prevalence rate of HBsAG in 
children and adults born after 
the implementation of the 
universal HepB vaccination 
program: 0.4% (94/1,042) 
vs. prevalence rate of HBsAG 

https://doi.org/10.1016/s0140-6736(83)90624-4
https://doi.org/10.1542/peds.2013-2940
https://doi.org/10.1542/peds.2013-2940
https://doi.org/10.1016/S0923-2516(97)89893-7
https://doi.org/10.1016/0264-410x(95)98260-h
https://doi.org/10.1093/ofid/ofx225
https://doi.org/10.1097/INF.0b013e31827bd1b0
https://doi.org/10.1097/INF.0b013e31827bd1b0
https://doi.org/10.1093/infdis/jiab401
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in subjects born before 
implementation of the 
program: 7.7% (44/569) 

Poovorawan 
1989 

Cohort Healthy newborns born 
to mothers testing 
HBsAG and 
HBeAg-positive; without 
concomitant HBIG 

58 10-ug dose of 
yeast-recombinant 
HepB vaccine 

Infants becoming carriers: 
3.4% at 12 months of follow 
up 
 
Protective efficacy rate 
against the chronic carrier 
state during the first 12 
months of life was 95% 

Stevens 1987 Cohort Infants born to 
Asian-American mothers 
testing HBsAg and 
HBeAg-positive; all 
infants received a single 
0.5-mL HBIG dose 
within 24 hours of birth 

Total = 122 
 
Plasma-derived 
vaccine group = 39 
 
Yeast-recombinant 
vaccine group = 83 

10-ug dose of 
plasma-derived HepB 
vaccine; 5ug dose of 
yeast-recombinant 
HepB vaccine 

Infants becoming carriers: 
Plasma derived vaccine: 
10.2% Yeast-recombinant 
vaccine: 4.8%  

Abbreviations: anti-HBs: hepatitis B surface antibody; HBIG: hepatitis B immune globulin; HBeAG: hepatitis B e-antigen; HBsAG: hepatitis B 
surface antigen; HBV: hepatitis B virus; HepB: hepatitis B; PA: Pennsylvania; RCT: randomized controlled trial; RR: relative risk; VE: vaccine 
efficacy  

https://doi.org/10.1001/jama.1989.03420220092033
https://doi.org/10.1001/jama.1989.03420220092033
https://doi.org/10.1001/jama.1987.03390190090026
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ACIP​ ​ ​ Advisory Committee on Immunization Practices 

ACOG​​ ​ American College of Obstetricians and Gynecologists 

AE​ ​ ​ Adverse event 

AI​ ​ ​ Artificial intelligence 

Anti-HBs​ ​ Hepatitis B surface antibody 

ASD​ ​ ​ Autism spectrum disorder 

CDC​ ​ ​ Centers for Disease Control and Prevention 

CIDRAP​ ​ Center for Infectious Disease Research and Policy 

EEA​ ​ ​ European Economic Area 

EU​ ​ ​ European Union 

HBsAg​​ ​ Hepatitis B surface antigen  

HBIG​ ​ ​ Hepatitis B immune globulin  

HBV​ ​ ​ Hepatitis B virus 

RCT​ ​ ​ Randomized controlled trial 

SAE​ ​ ​ Serious adverse event 

USPSTF​ ​ US Preventive Services Task Force 

VAERS​ ​ Vaccine Adverse Event Reporting System 

VIS​ ​ ​ Vaccine Information Sheet 

VSD​ ​ ​ Vaccine Safety Datalink 

WHO​ ​ ​ World Health Organization  
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