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The Use of a Combination Vaccine in International Travelers Visiting Countries
with High Endemic Rates of Hepatitis A and/or Hepatitis B
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Abstract: Hepatitis A and B represent a significant threat to international travelers. Both diseases are
preventable through vaccination, though fewer than half of at-risk visitors in endemic regions are
protected. Current vaccination recommendations should be revised to ensure adequate immunity for all
international travelers against hepatitis A and B, as both diseases pose comparable danger. Since
exposure to the viruses cannot be predicted, vaccination should be offered to all individuals visiting
destinations with intermediate or high endemicities of hepatitis A and/or B, regardless of length of stay
and standard of accommodation. Risk groups and endemicity of hepatitis A and B overlap, therefore, a
combination vaccine against both forms is beneficial.
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INTRODUCTION

The hepatitis A and B viruses (HAV and HBV,
respectively) are considerable threats to the health of
international travelers. Both viruses have a substantial
global prevalence and the likelihood of infection is
particularly high in developing regions such as Latin
America, the Caribbean, Africa, Asia and parts of
Eastern Europe (Fig. 1)[1]. With an estimated infection
rate of 3.0-11.0 per 100,000 visitors per month of stay,
hepatitis A is regarded as one of the most common
vaccine-preventable diseases among travelers visiting
developing countries[2]. Symptomatic infection with
HBV in unvaccinated travelers is seen at a slightly
higher frequency, occurring in approximately 20-60 per
100,000 persons per journey[3]. Nevertheless, rates for
both forms of hepatitis likely underestimate the actual
risk for infection, as they do not take into account
asymptomatic cases or individuals diagnosed and
treated while abroad.
In 2005, 4,488 clinical cases of acute hepatitis A
were reported in the United States (US)[4], 16% of
which were reportedly due to exposure during
international travel[5]. Despite an improvement from
previous years, the estimated total number of cases of

Fig. 1: Areas with moderate to high risk of infection
HAV (including asymptomatic patients) reached as
many as 19,000[4]. Acute HBV infections are somewhat
less common, with 5,494 reported clinical cases and an
estimated 15,000 symptomatic and asymptomatic cases
in 2005[4]. However, the true impact of HBV was
reflected in the additional 1.25 m people in the US who
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Infection is spread by sexual contact and the risk of
transmission is heightened by sexual promiscuity[12].
Percutaneous transmission is also possible, as the virus
can be spread in extremely small quantities of blood.
Activities that lead to percutaneous infection include
needle sharing during drug abuse, cosmetic or
grooming procedures (such as piercing, tattooing, or
cosmetic surgery), exposure to contaminated blood
products during transfusion and dental or medical
intervention
(injections,
intravenous
drug
administration, suturing, surgery or acupuncture) with
non-sterile needles and equipment[11,13,14].

developed chronic disease as a result of infection and
the 3,000-5,000 deaths due to chronic liver disease[4].
IMPACT
In terms of reduced productivity and impact on
healthcare resources, hepatitis generates a significant
economic burden. For example, in 1997, 63,363
recorded symptomatic HAV infections in the US were
associated with 829,000 lost working days, over 8,000
hospitalizations and an annual overall cost of more than
$480 m[6]. Although no data are currently available on
the specific costs of HBV, acute infections, or longterm treatment for chronic infections, it may be
assumed that each contributes a significant amount to
the overall burden.
Although self-limiting, the infections may
incapacitate the individual for an average of 4-10
weeks[7]. Life threatening, fulminant disease may also
occur from either form of infection. The case fatality
rate for hepatitis A increases with age[8]: 0.3% for
people aged 15-39 years, greater than 2% for people
aged over 40 years and 4% for people aged over 60
years[1,8]. In comparison, 1% of hepatitis B cases result
in death[1].
Although chronic disease is not a feature of HAV
infection, approximately 10% of those infected with
HBV do develop chronic disease, in which serious
long-term complications such as hepatocellular
carcinoma, chronic hepatitis and cirrhosis ensue. These
complications are responsible for much of the
morbidity and mortality associated with hepatitis B[9].
Furthermore, individuals with chronic infection pose a
serious public health risk, as they may be asymptomatic
and remain infectious[9].

IMMUNOPROPHYLAXIS
Internationally, monovalent vaccines against HAV
and HBV have been available since 1991 and 1981,
respectively. These vaccines were introduced in the US
in 1995 and 1986, respectively. Inactivated HAV
vaccines, administered according to the recommended
two dose schedule (single primary immunization
followed by a second dose 6-18 months later), result in
seroconversion in 94-100% of vaccine recipients within
one month of the primary dose, with rates of 100%
seroconversion observed after administration of the
second dose[8,15]. Recombinant HBV vaccines are also
highly effective; a three dose schedule (0, 1 and
6 months) typically safeguards >90% of adults and
>95% of infants, children and adolescents[9].
A combination HAV and HBV vaccine
(Twinrix™, GlaxoSmithKline Biologicals; Rixensart,
Belgium) has been available since 1996 and is as well
tolerated
and
immunogenic
as
monovalent
vaccines[16-20]. Risk destinations for HAV and HBV
infection overlap considerably (Fig. 1)[1], so travelers,
in particular, should be protected against both viruses.
A major proportion of the population in the US and in
other industrialized nations will travel to developing
countries[21], and most will need double protection
during their lifetime. Simultaneous vaccination against
HAV and HBV allows several advantages, including
fewer injections for the patient, as well as simplified
vaccination schedules and lower administration costs
for healthcare providers[19]. An accelerated schedule of
injections should be initiated for patients close to the
time of travel.

RISK OF TRANSMISSION
Hepatitis A is a picornavirus that replicates in the
liver and is excreted in stool[10]. Transmission is enabled
via the fecal-oral route and is exacerbated by poor
hygiene and overcrowding[10]. Travelers are often at an
increased risk of acquiring HAV as a result of eating
and drinking in locations considered high-risk HAV
areas[11]. Typical culprits for contamination include
water, shellfish and uncooked or unpeeled fruits and
vegetables[11]. In high-endemic regions, infection and
immunity typically occur in childhood, whereas in
developed countries, improved sanitation and hygiene
have naturally lowered the immunity to HAV and most
adults are susceptible to infection unless vaccinated[11].
Hepatitis B is a hepadnavirus that is transmitted
through blood, serous fluids, saliva and semen[12].

COMPARING CURRENT VACCINATION
RECOMMENDATIONS
Although childhood vaccination programs against
HBV have been in use since 1995[22] and
recommendations for childhood vaccination against
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Table 1: Hepatitis A and B Vaccination recommendations for travelers
Recommending body Hepatitis A
WHOa[1]
Travelers to countries with moderate-to-high risk of
infection. Individuals at high risk for acquiring HAV,
irrespective of their travel destination.
CDCb[23]
Individuals traveling to countries with high or intermediate
endemicity of HAV. Screening is alternatively recommended
for persons who may have had prior HAV infection and
where screening costs are lower than vaccination costs.
CATMATc[24]
Non-immune travelers to developing countries, especially
if traveling to rural areas, HAV endemic areas, or areas
where hygiene is likely to be poor.
Travaxd
All travelers to countries with moderate-to-high HAV
endemicity.

Hepatitis B
All travelers to countries with moderate-to-high risk of
HBV infection. All individuals at high risk of acquiring
HBV, irrespective of their travel destination.
Travelers to countries with high or intermediate prevalence
of chronic HBV infection (HbsAg prevalence in ≥2% of
the population) who will have close contact with the local
population, or who are considered at-risk groups.
Travelers residing for >6 months in countries where HBV
is endemic. Travelers likely to have close contact with
residents of endemic areas, irrespective of length of stay.
Travelers to areas with a high risk of HBV for prolonged
periods of time, those undertaking frequent shorter stays
in the same or other high-risk areas and all travelers
planning any high-risk behavior. Vaccination may also be
appropriate for short-stay travelers who wish to be
protected against HBV, in the event of requiring medical
care from local facilities in HBV endemic areas.
IDSAe[25]
All travelers to areas of the world where hygiene
Travelers planning long-term trips or repeated trips.
may be poor.
Consideration should be given to the immunization of all
adults regardless of travel plans.
a
: WHO, World Health Organization; b: CDC, Centers for Disease Control and Prevention; c: CATMAT, Committee to Advise on Tropical
Medicine and Travel (on behalf of the Public Health Agency of Canada); d: Travax are leading sources of information for the US CDC, the WHO
and the US Department of State, among many others; e: IDSA, Infectious Diseases Society of America

HAV have recently been introduced[10], the majority of
adults in the US are not yet immunized against either
form of hepatitis[19]. The current strategy for adults is to
vaccinate only high-risk individuals[21]. The likelihood
of international travelers contracting hepatitis A and/or
B is determined by the region visited, the duration of
the visit and the planned activities during the stay. The
focus on HBV varies considerably between
recommendations (Table 1)[1,23-25].

were vaccinated and only 30% of those considered at
high risk of infection completed the recommended
vaccination series[26]. In a second survey involving more
than 9,000 travelers visiting moderate or high
prevalence areas for HBV, the overall vaccination rate
was only 16.9%[13]. Even when stratified by risk, the
protection rate for those in the highest risk category
(6.6-11.2% of the overall population) was still poor,
leaving three of every four people involved in unsafe
behavior open to infection. Additionally, interviews
carried out among 201 adults traveling from the US to
regions with high levels of HAV found a similar lack of
planned protection, with only 14% and 13% vaccinated
against hepatitis A and B, respectively[28].

COMPARING RISK EXPOSURE TO
VACCINATION RATES
A large proportion of adults in the US may be at
high risk for contracting viral hepatitis. In a survey of
1,034 US adults, 49% met the Advisory Committee on
Immunization Practices (ACIP) criteria for vaccination
against HAV, with journeys to endemic regions being
the most common risk factor among respondents[21].
Similarly, in a survey among 618 US international
travelers, 45% were exposed to at least one HBV risk
factor during their most recent trip to an HBV prevalent
region and 8% were classified as high-risk travellers[26].
Exposure to HBV may also occur from short-duration
trips. During a trip from Canada to an HBV-rife
destination that lasted an average of less than six weeks,
15% of 410 visitors participated in hazardous
activities[27]. Despite high risks for infection, studies
have reported low vaccination rates among visitors to
areas of high endemicity. For example, in the
aforementioned survey of 618 US travelers, only 19%

REASSESSING THE RECOMMENDATIONS:
REBALANCING VACCINATION PRIORITY
Both HAV and HBV pose significant threats to
international travelers, with respective incidences of 311 in 100,000[2] and 20-60 in 100,000[3] per journey and
equal consideration should be given to the prevention of
both forms of hepatitis through vaccination. Although
current guidelines acknowledge HAV as a major health
concern, the importance of HBV is underestimated and
vaccination for all travelers to HBV endemic zones
should be actively encouraged. In addition, individuals
planning an extended stay in an HBV endemic area are
recognized by guidelines as candidates for vaccination,
while those staying for only a short period of time may
be overlooked, but they are also at risk of contracting
an HBV infection[27].
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