No. of
Age, years
Doses
HAVRIX (GlaxoSmithKline)a
1–18
2
≥19
2
VAQTA (Merck)
1–18
2
≥19
2

Dose

Schedule,
months

720 ELUb (0.5 mL)
1440 ELU (1 mL)

0, 6–12
0, 6–12

25 units (0.5 mL)
50 units (1 mL)

0, 6–18
0, 6–18

A combination of this hepatitis A vaccine and hepatitis B vaccine, TWINRIX, is licensed for
simultaneous protection against both of these viruses among adults (age ≥18 years). Each
1-mL dose contains 720 ELU of hepatitis A vaccine and 20 μg of hepatitis B vaccine. These
doses are recommended at months 0, 1, and 6. bEnzyme-linked immunoassay units.

a

Abbreviation: ELU, enzyme-linked immunoassay unit.
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Hepatitis B Until 1982, prevention of hepatitis B was based on passive
immunoprophylaxis either with standard Ig, containing modest levels
of anti-HBs, or hepatitis B immunoglobulin (HBIG), containing hightiter anti-HBs. The efficacy of standard IG has never been established
and remains questionable; even the efficacy of HBIG, demonstrated in
several clinical trials, has been challenged, and its contribution appears
to be in reducing the frequency of clinical illness, not in preventing
infection. The first vaccine for active immunization, introduced in
1982, was prepared from purified, noninfectious 22-nm spherical
HBsAg particles derived from the plasma of healthy HBsAg carriers.
In 1987, the plasma-derived vaccine was supplanted by a genetically
engineered vaccine derived from recombinant yeast. The latter vaccine
consists of HBsAg particles that are nonglycosylated but are otherwise
indistinguishable from natural HBsAg; two recombinant vaccines are
licensed for use in the United States. Current recommendations can
be divided into those for pre-exposure and postexposure prophylaxis.
For pre-exposure prophylaxis against hepatitis B in settings of frequent exposure (health workers exposed to blood; first-responder public safety workers; hemodialysis patients and staff; residents and staff of
custodial institutions for the developmentally handicapped; injection
drug users; inmates of long-term correctional facilities; persons with
multiple sexual partners or who have had a sexually transmitted disease; men who have sex with men; persons such as hemophiliacs who
require long-term, high-volume therapy with blood derivatives; household and sexual contacts of persons with chronic HBV infection; persons living in or traveling extensively in endemic areas; unvaccinated
children under the age of 18; unvaccinated children who are Alaskan
natives, Pacific Islanders, or residents in households of first-generation
immigrants from endemic countries; persons born in countries with a
prevalence of HBV infection ≥2%; patients with chronic liver disease;
persons <age 60 with diabetes mellitus [those ≥60 at the discretion of
their physicians]; persons with end-stage renal disease; persons with
HIV infection), three IM (deltoid, not gluteal) injections of hepatitis
B vaccine are recommended at 0, 1, and 6 months (other, optional
schedules are summarized in Table 360-8). Pregnancy is not a contraindication to vaccination. In areas of low HBV endemicity such as the
United States, despite the availability of safe and effective hepatitis B
vaccines, a strategy of vaccinating persons in high-risk groups was not
effective. The incidence of new hepatitis B cases continued to increase
in the United States after the introduction of vaccines; <10% of all targeted persons in high-risk groups were actually vaccinated, and ~30%
of persons with sporadic acute hepatitis B did not fall into any highrisk-group category. Therefore, to have an impact on the frequency of
HBV infection in an area of low endemicity such as the United States,
universal hepatitis B vaccination in childhood has been recommended.
For unvaccinated children born after the implementation of universal infant vaccination, vaccination during early adolescence, at age
11–12 years, was recommended, and this recommendation has been
extended to include all unvaccinated children age 0–19 years. In HBVhyperendemic areas (e.g., Asia), universal vaccination of children has
resulted in a marked 10- to 15-year decline in hepatitis B and its complications, including hepatocellular carcinoma.
The two available recombinant hepatitis B vaccines are comparable,
one containing 10 μg of HBsAg (Recombivax-HB) and the other containing 20 μg of HBsAg (Engerix-B), and recommended doses for each
injection vary for the two preparations (Table 360-8). Combinations
of hepatitis B vaccine with other childhood vaccines are available as
well (Table 360-8).
For unvaccinated persons sustaining an exposure to HBV,
post-exposure prophylaxis with a combination of HBIG (for rapid
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Table 360-7 Hepatitis A Vaccination Schedules

provides long-lasting protection and is simpler to use, in 2006, the 2021
Immunization Practices Advisory Committee of the U.S. Public Health
Service favored hepatitis A vaccine to IG for postexposure prophylaxis
of healthy persons age 2–40 years; for younger or older persons, for
immunosuppressed patients, and for patients with chronic liver disease,
IG should continue to be used. In the United States, reported mortality
resulting from hepatitis A declined in parallel with hepatitis A vaccine–
associated reductions in the annual incidence of new infections.
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usually too late in the incubation period for IG to be effective; however,
prophylaxis may limit the frequency of secondary cases. For travelers
to tropical countries, developing countries, and other areas outside
standard tourist routes, IG prophylaxis had been recommended before
a vaccine became available. When such travel lasted <3 months, 0.02 mL/
kg was given; for longer travel or residence in these areas, a dose of
0.06 mL/kg every 4–6 months was recommended. Administration
of plasma-derived globulin is safe; all contemporary lots of IG are
subjected to viral inactivation steps and must be free of HCV RNA as
determined by PCR testing. Administration of IM lots of IG has not
been associated with transmission of HBV, HCV, or HIV.
Formalin-inactivated vaccines made from strains of HAV attenuated
in tissue culture have been shown to be safe, immunogenic, and effective in preventing hepatitis A. Hepatitis A vaccines are approved for use
in persons who are at least 1 year old and appear to provide adequate
protection beginning 4 weeks after a primary inoculation. If it can be
given within 4 weeks of an expected exposure, such as by travel to an
endemic area, hepatitis A vaccine is the preferred approach to pre-exposure immunoprophylaxis. If travel is more imminent, IG (0.02 mL/kg)
should be administered at a different injection site, along with the first
dose of vaccine. Because vaccination provides long-lasting protection
(protective levels of anti-HAV should last 20 years after vaccination),
persons whose risk will be sustained (e.g., frequent travelers or those
remaining in endemic areas for prolonged periods) should be vaccinated, and vaccine should supplant the need for repeated IG injections.
Shortly after its introduction, hepatitis A vaccine was recommended for
children living in communities with a high incidence of HAV infection;
in 1999, this recommendation was extended to include all children living in states, counties, and communities with high rates of HAV infection. As of 2006, the Advisory Committee on Immunization Practices
of the U.S. Public Health Service recommended routine hepatitis A vaccination of all children. Other groups considered to be at increased risk
for HAV infection and who are candidates for hepatitis A vaccination
include military personnel, populations with cyclic outbreaks of hepatitis A (e.g., Alaskan natives), employees of day care centers, primate
handlers, laboratory workers exposed to hepatitis A or fecal specimens,
and patients with chronic liver disease. Because of an increased risk
of fulminant hepatitis A—observed in some experiences but not confirmed in others—among patients with chronic hepatitis C, patients
with chronic hepatitis C are candidates for hepatitis A vaccination, as
are persons with chronic hepatitis B. Other populations whose recognized risk of hepatitis A is increased should be vaccinated, including
men who have sex with men, injection drug users, persons with clotting disorders who require frequent administration of clotting-factor
concentrates, persons traveling from the United States to countries with
high or intermediate hepatitis A endemicity, postexposure prophylaxis
for contacts of persons with hepatitis A, and household members and
other close contacts of adopted children arriving from countries with
high and moderate hepatitis A endemicity. Recommendations for
dose and frequency differ for the two approved vaccine preparations
(Table 360-7); all injections are IM. Hepatitis A vaccine has been
reported to be effective in preventing secondary household and day
care center–associated cases of acute hepatitis A. Because the vaccine
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