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Hepatitis A virus is a globally prevalent hepatotrophic 
pathogen. Infection generally results in an acute, self-lim-
iting illness but with the potential for significant morbidity 
and mortality in a susceptible population. Safe and effec-
tive vaccines are currently available in the United States 
and worldwide. Implementation of successful vaccination 
programs has allowed for favorable shifts in the epidemi-
ology of this disease.

Introduction
Hepatitis A virus (HAV) is a hepatotrophic, nonenveloped, 
27-nm positive-stranded RNA virus in the Picornaviridae 
family. With humans as the only known natural host and 
the availability of an effective vaccine, total eradication is 
theoretically possible. Although HAV infections tend to 
capture wide-scale public interest only during local out-
breaks often associated with contaminated foodstuffs or 
food handlers, HAV continues to be a frequently reported 
infection in the United States. Children remain an impor-
tant source and mode of transmission, as they often show 
few signs or symptoms of disease. Several safe and effec-
tive vaccines are currently available, which, along with 
novel vaccination strategies, have made a significant 
impact on the epidemiology of this disease [1••,2••].

Natural History and Clinical Manifestations
HAV is transmitted nearly exclusively via the fecal–oral 
route, making close personal contact and food/water 
contamination important vehicles for transmission. 
Once ingested, the virions are transported from the gut 
to the liver via the portal circulation. Viral replication 
then occurs within the cytoplasm of the hepatocyte, with 
eventual viral shedding in feces through biliary excre-
tion, thereby completing the infection cycle. HAV is not 
cytopathic; however, hepatocellular damage is mediated 
mostly by the host immune response and is responsible 

for the observed signs and symptoms. Infection results 
in acute, self-limiting disease ranging in severity from 
subclinical disease to fulminant hepatitis. The course is 
largely dictated by host age and presence of comorbidi-
ties. Young children experience few, if any, symptoms, 
whereas adult manifestations range from a mild flu-like 
illness to overt liver failure requiring transplantation.

The incubation period ranges from 2 to 6 weeks and 
is followed in symptomatic individuals by malaise, fever, 
vomiting, and right upper quadrant pain lasting for several 
days. During this time, serum transaminases rise, with 
levels often in the thousands, with accompanying, though 
often less dramatic, rises in bilirubin and alkaline phospha-
tase. Jaundice is followed by symptomatic improvement, 
but hyperbilirubinemia can persist for weeks. Full recovery 
typically takes 3 to 6 months, although a small subset of 
patients can experience a more protracted disease course 
with cholestatic or relapsing hepatitis.

Epidemiology
Hepatitis A is globally endemic with smaller areas of 
periodic epidemic outbreaks. Given the importance of 
the fecal–oral route as the primary mode of transmis-
sion, a country’s/community’s sanitation level is closely 
linked to the incidence and “timing” of infection. This 
becomes pertinent when assessing disease incidence 
and serological prevalence patterns, as asymptomatic 
or mild infections are difficult to identify and therefore 
are not reported. For example, in areas with massive 
overcrowding and poor sanitation, such as parts of Asia 
and Africa, the population tends to develop clinically 
silent infection early in childhood that, while generally 
unrecognized, leads to nearly universal adult immunity. 
Conversely, in industrialized nations (United States and 
Western Europe), childhood infection rates are relatively 
low, corresponding to reduced immunity in adults and 
thus leaving a large population susceptible to regional 
outbreaks. Furthermore, this older population is at a sig-
nificantly higher risk of developing clinically significant 
infection [3] leading to increased morbidity, mortality, 
and health care costs [4].

Hepatitis A has been a reportable disease in the 
United States since 1966, with a described 10-year cycli-
cal pattern of peak incidence [5]. On average over the 
past 2 decades, 25,000 cases have been reported annu-
ally, with estimates of nearly 10 times that number going 
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unreported [6]. Seroprevalence in the US population has 
been reported at 38%, with increasing rates by age (74% 
in individuals aged greater than 50 years as compared 
with only 11% in children aged less than 5 years) [7]. The 
average national incidence based on data from 1987 to 
1997 is estimated at 10 cases/100,000 and was used as 
the basis for vaccination recommendations in selected US 
states in 1996 and again in 1999 [8•]. Despite wide varia-
tion in implementation of these HAV vaccine programs 
in the United States, recent data from the Centers for Dis-
ease Control and Prevention suggest historically low rates 
of HAV infection, with the 2003 incidence falling to 2.6 
cases/100,000 [9].

Vaccine
Both live-attenuated and inactivated hepatitis A vaccines 
have been produced and used worldwide. Currently there 
are two inactivated forms available in the United States: 
HAVRIX® (GlaxoSmithKline, Research Triangle Park, 
NC) and VAQTA® (Merck, Whitehouse Station, NJ) have 
been licensed since the mid-1990s. These vaccines are 
produced by viral propagation of HAV in human fibro-
blast followed by cell lysis, purification, formaldehyde 
inactivation, and, finally, adsorption of the HAV virions 
onto an aluminum hydroxide adjuvant [10••]. Both vac-
cines are available in children’s and adult dosages. They 
are administered intramuscularly in a two-dose schedule 
at 0 and 6 to 12 months. A combined hepatitis A and B 
vaccine is also available for adults in the United States: 
TWINRIX® (GlaxoSmithKline, Research Triangle Park, 
NC) is administered in three doses based on the hepati-
tis B dosing schedule. Multiple similar vaccines are used 
throughout Europe and Asia, including Epaxal® (Berna 
Biotech AG, Bern, Switzerland), which differs from 
the other vaccines in that a liposomal adjuvant is used 
instead of aluminum hydroxide.

HAV vaccines have been very effective and have 
excellent safety profiles. Although antibody levels post-
vaccination generally run 10- to 100-fold lower than 
those achieved through natural infection, the level of 
protection is adequate. Anti-HAV levels are expressed in 
milli-International Units per milliliter (mIU/mL), with 
100 mIU/mL being the lower limit of detection by most 
commercial assays and 10 mIU/mL by research assays. 
The lowest antibody level needed for protection has not 
been determined in human studies. However, in vitro 
studies have demonstrated virus neutralizing effects at 
concentrations below 20 mIU/mL [11].

Both US-licensed vaccines have proven to be highly 
immunogenic in adults and children (aged 2 to 18 
years), with seroconversion of nearly 100 percent after 
completion of a standard dosing schedule [12–14]. 
The vaccines are not licensed for use in children aged 
less than 2 years (recent press releases from Merck and 
GlaxoSmithKline report that those vaccines are now 

approved for children aged 1 year and older [15]); how-
ever, studies have demonstrated comparable rates of 
seroconversion and safety among vaccinated children in 
this age group who were initially seronegative [16,17]. 
Although there is evidence that the presence of pas-
sively acquired maternal anti-HAV antibodies in infants 
results in lower post-immunization antibody levels, the 
vaccine is also safe and well tolerated in this group [18]. 
However, it remains to be seen what clinical significance 
lower antibody titers will have in terms of efficacy rates 
in preventing HAV infection. Administration with other 
routine childhood vaccines has been shown to be both 
safe and efficacious in anti-HAV seronegative and sero-
positive infants [15,19].

Multiple controlled, double-blinded clinical trials 
with HAVRIX® and VAQTA® have demonstrated a good 
concordance between high vaccine immunogenicity 
and effectiveness, with clinical efficacy rates of 94% to 
100% reported [20–22]. There is also ample evidence 
through both direct measurement and kinetic models 
that antibody levels remain protective for at least 20 years 
postvaccination [23,24].

Recent data from Israel indicate that effective coverage 
of a small targeted population can result in strong herd 
immunity. In this study, Dagan et al. [2••] reported on 
a universal vaccination program of Israeli toddlers that 
began in 1999 and resulted in marked reduction of dis-
ease across all age groups. The mean incidence of disease 
plummeted from 50.4 cases/100,000 prior to 1999 to 2.5 
cases/100,000 in 2004, a 95% decrease. Whereas this 
study illustrates the tremendous potential of dense vac-
cine coverage in a select group, equally promising results 
have been achieved with more modest vaccine programs. 
Wasley et al. [1••] recently presented data regarding the 
experience with HAV vaccine in the United States. Based 
on Advisory Committee on Immunization Practices 
(ACIP) recommendations in 1999 for routine vaccination 
of children from 17 states with the highest HAV infection 
rates, data were collected comparing 2003 incidence with 
the incidence of the prevaccination period (1990–1997). 
Despite vaccine coverage rates of 25% to 50% in targeted 
states, the incidence declined by 88%, with measurable 
effects extending to nontargeted states, resulting in a his-
torically low rate of 2.6 cases/100,000.

Despite millions of doses administered to children 
and adults worldwide, no serious adverse effects have 
been identified that can definitely be attributed to the 
vaccine [6]. Case reports of vaccine-associated events 
such as Guillain-Barré syndrome and hemolytic anemia 
have not exceeded normally expected background rates 
of the general population [6,25]. Headache and injection 
site soreness are the most commonly reported symptoms 
for both vaccines available in the United States [26,27]. 
The two formulations are considered interchangeable and 
can be administered concomitantly with immune globu-
lin (IG), although at different injection sites.
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Recommendations
Given the fact that the hepatitis A vaccines currently 
used in the United States have an excellent safety record, 
few contraindications exist. The vaccine should not be 
administered to anyone with a history of severe reaction 
to a prior hepatitis A vaccine or to one of its components 
(eg, aluminum hydroxide). As mentioned, the vaccines 
have not been licensed for use in children aged less than 
1 year, and safety data for vaccination during pregnancy 
are lacking. Because the vaccine is inactivated, it can be 
safely administered to immunocompromised individu-
als. However, seroconversion rates may be lower, as seen 
in HIV-infected individuals with low CD4 counts [28].

Prevaccination serological testing is generally not rec-
ommended in children and should be weighted in adult 
populations based on community prevalence and costs 
of testing and vaccine [29]. Postvaccination testing is not 
indicated given well-documented high seroconversion 
rates and the fact that commercially available anti-HAV 
assays may lack the sensitivity to detect postvaccination 
antibody levels.

The ACIP recommendations for pre-exposure pro-
phylaxis cover two broad populations. The first group 
includes children aged greater than 2 years living in states 
(mostly in the Western and Southwestern United States) 
with HAV infection rates higher than 20 cases/100,000 
(twice the national average) [6]. The second group cov-
ers individuals at increased risk for hepatitis infection 
secondary to prior disease states or lifestyle. This includes 
travelers to endemic areas, homosexual men, illicit drug 
users, hepatitis A researchers, individuals receiving clot-
ting factor concentrates, and those with chronic liver 
disease [9]. Although the risk of acquiring HAV may not 
be greater in this last subset, infection with the virus 
bestows an elevated risk for fulminant hepatitis upon 
these individuals [30].

Post-exposure vaccine use is less clear and should be 
individualized. Human and animal trials suggest that 
early vaccination is efficacious in preventing HAV infec-
tion; however, data comparing vaccine administration 
versus IG are lacking [6]. IG remains the cornerstone of 
post-exposure prophylaxis and of pre-exposure prophy-
laxis when immediate protection is needed (eg, travel to 
an endemic area within 2 weeks). Because the vaccine can 
be co-administered with IG, it is reasonable to vaccinate 
exposed individuals at high risk for repeat exposure.

Conclusions
Hepatitis A remains a common infectious disease both in 
the United States and globally. Although HAV infection is 
not known to cause chronic liver disease, acute infection 
is capable of causing significant morbidity and mortality, 
especially among older individuals, and results in elevated 
health care costs. Sanitation improvements have led to 
lower rates of infection in children, who are more likely to 

be asymptomatic, leaving an adult population susceptible to 
regional outbreaks. Yet children continue to be the principal 
reservoir for this virus and a source for local epidemics [6]. 
Given the need for a human host to propagate its life cycle 
and the availability of very effective and safe vaccines, HAV 
eradication is conceivable. The observed decrease in the inci-
dence of HAV infection is encouraging. Although naturally 
occurring variations of HAV incidence have been observed 
through the years, it would be difficult to deny a significant 
vaccine effect. Careful surveillance will be needed to ensure 
continuation of this trend. According to data from recent 
studies [1••,2••], wide implementation of vaccination pro-
grams, along with hygienic and sanitation improvements, 
could realistically eliminate HAV transmission.
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