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tions and using the term “vaccine-pre-
ventable hepatitis” (VPH) may encourage
practitioners to administer hepatitis B and
hepatitis A vaccines to adults. A group of
experts in the fields of primary care, gas-
troenterology, hepatology, infectious and
sexually transmitted diseases, human
immunodeficiency virus, travel medicine,
and public health convened to discuss
prevention of hepatitis B and hepatitis A
and to develop recommendations for
VPH based on available evidence. They
concluded that a universal, age-based vac-
cination strategy would help to increase
vaccination rates among adults, thereby
decreasing the incidence of hepatitis B
and hepatitis A, and that government
funding of hepatitis B and hepatitis A
vaccination in adults is needed.

INTRODUCTION
The Centers for Disease Control and
Prevention (CDC) estimate that, in the
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ABSTRACT
The Centers for Disease Control and
Prevention (CDC) estimate that, in the
United States, 78,000 people became
infected with hepatitis B in 2001 and
that 93,000 cases of hepatitis A occurred
in 2002. Current recommendations of
the CDC’s Advisory Committee on
Immunization Practices (ACIP) for hep-
atitis B and hepatitis A vaccination in
adults are based on a daunting list of
risk groups, many of which overlap.
Simplifying vaccination recommenda-
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United States, 78,000 people became
infected with hepatitis B in 2001,1 and
that 93,000 cases of hepatitis A occurred
in 2002.2 Hepatitis B and hepatitis A
vaccines were introduced in the United
States in 19811 and 1995,2 respectively
(Table 1). Both vaccines are safe and
highly immunogenic. Hepatitis B vac-
cine is universally recommended for
infants, children, and adolescents; hepati-
tis A vaccine now is recommended for
all children 1 year (12-23 months) of
age.3

In contrast, current recommenda-
tions by the Advisory Committee on
Immunization Practices (ACIP) for vac-
cination against hepatitis B and hepatitis
A in adults are based on a long list of
risk groups (Table 2),4 which makes
evaluation of an adult patient a cumber-
some process.5,6 Because people who
become infected with hepatitis B and
hepatitis A may have risk factors in
common, simplifying hepatitis B and
hepatitis A vaccine recommendations
and using the term “vaccine-preventable
hepatitis” (VPH) to refer to hepatitis B
and hepatitis A collectively may encour-
age practitioners to administer hepatitis
B and hepatitis A vaccines to adults.

A group of experts in the fields of
primary care, gastroenterology, hepatol-
ogy, infectious and sexually transmitted
diseases (STDs), human immunodefi-
ciency virus (HIV), travel medicine, and
public health convened to discuss pre-
vention of hepatitis B and hepatitis A.
Respected leaders in each field devel-
oped summary statements regarding
prevention of hepatitis B and hepatitis
A as they relate to each expert’s respec-
tive area of practice. They then present-
ed the rationale for their statements to
the other participants.

Following a detailed discussion, the
experts came to an agreement on sum-
mary statements (Table 3). The confer-
ence attendees’ main conclusion was
that hepatitis B and hepatitis A vaccina-
tion should be universally recommended
for adults on the basis of age, rather
than on presence of risk factors. They
acknowledged that, although the inci-
dence of VPH is decreasing, a substan-
tial disease burden remains, and a major
obstacle for implementation of a univer-
sal vaccination strategy is lack of fund-
ing for purchase and administration of
vaccines. Regardless of the approach
implemented for adult vaccination

Table 1. Hepatitis B and Hepatitis A Vaccines Available in the United States

Indicated 
Antigen Vaccine age group (yr) Dose and schedule*
Hepatitis B Engerix-B† ≤19 10 µg at 0, 1, and 6 mo

≥20 20 µg at 0, 1, and 6 mo   
Recombivax-HB‡ ≤19 5 µg at 0, 1, and 6 mo

≥20 10 µg at 0, 1, and 6 mo
Hepatitis A and Twinrix† >18 720 ELU hepatitis A Ag/20 µg
hepatitis B HBsAg at 0, 1, and 6 mo  

Hepatitis A Havrix† 2-18 720 ELU at 0 and 6-12 mo
≥19 1440 ELU at 0 and 6-12 mo

Vaqta‡ 1-18 25 U at 0 and 6-18 mo   
≥19 50 U at 0 and 6-12 mo  

*Schedules are FDA approved. The text of this article describes other nonapproved dosing schedules.
†Havrix, Engerix-B, and Twinrix are registered trademarks of GlaxoSmithKline Biologicals, Rixensart, Belgium.
‡Vaqta and Recombivax-HB are registered trademarks of Merck & Co., Inc., Whitehouse Station, New Jersey.
Ag=antigen; ELU=enzyme-linked immunosorbent assay units; HBsAg=hepatitis B surface antigen; U=units.
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patients.2 Fulminant hepatitis A causes
approximately 100 deaths per year in
the United States. Chronic infection with
hepatitis B virus, however, can result in
cirrhosis, chronic liver failure, and hepa-
tocellular carcinoma. As a consequence
of increasing hepatitis B vaccine cover-
age of children and adolescents, the inci-
dence of new infections and acute
hepatitis B now is highest in adults.8
Men experience more infections than
women, with the highest rates occurring
across the broad age range of 25 to 49
years (Figure 2).

Office-Based Approach to Hepatitis
Vaccination
Obstacles to immunization for hepatitis
B and hepatitis A in the clinic include
cost and lack of reimbursement,6 incon-
sistent recommendations for immuniza-
tion, lack of provider education, and
logistical problems such as patient com-

against hepatitis, the conference atten-
dees agreed that physician, patient, pub-
lic, and payer education on VPH is
necessary. This article summarizes the
evidence presented that supports the
agreed-on summary statements related
to prevention of hepatitis B and hepati-
tis A.

PRIMARY CARE PERSPECTIVE
Current Hepatitis Vaccination
Recommendations
Although safe and effective vaccines to
prevent hepatitis B and hepatitis A have
been available for many years and the
incidence of these diseases has declined
since the introduction of the vaccines,
hepatitis B and hepatitis A still account
for notable morbidity and mortality in
the United States (Figure 1).7 Symptoms
of hepatitis A generally do not last
longer than 2 months, but they may last
up to 6 months in 10% to 15% of

Table 2. ACIP Recommendations for Hepatitis B and Hepatitis A Vaccine Use in Adults4

Hepatitis B vaccine Hepatitis A vaccine
• Injection drug users • Users of illegal drugs
• Men who have sex with men • Men who have sex with men
• Healthcare and public safety workers who • Persons working with HAV-infected
have exposure to blood in the workplace; primates or with HAV in a research
persons in training for healthcare laboratory setting
professions • Travelers to countries that have high or

• Travelers who will be in countries with high intermediate endemicity of HAV
or intermediate prevalence of chronic HBV • Persons with clotting factor disorders
infection • Persons with chronic liver disease

• Patients who receive clotting factor • Persons who would like to obtain immunity to
concentrates HAV

• Hemodialysis patients
• Persons with >1 sex partner during the
previous 6 months

• Household contacts and sex partners of
persons with chronic HBV infection

• Clients and staff members of institutions for
the developmentally disabled

• All clients in STD clinics
• Inmates of long-term correctional facilities
• Persons seeking protection from HBV infection

ACIP=Advisory Committee on Immunization Practices; HAV=hepatitis A virus; HBV=hepatitis B virus; STD=sexually
transmitted disease.
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pliance, lack of physician assessment
time,9,10 and lack of standardized docu-
mentation forms. Standing orders and
consistent recommendations from pro-
fessional organizations and government
agencies may help overcome some of
these obstacles, as they have for child-
hood vaccination. Many excellent
resources for implementation of adult
vaccination in ambulatory practice
exist,11,12 but most providers are not
familiar with them. For instance, the
Immunization Action Coalition (IAC)
has developed a publication titled
Adults Only Vaccination: A Step by Step
Guide, which contains information that
will help healthcare providers imple-
ment adult vaccination services.
Additional tools and programs to help
physicians initiate vaccine services are
needed; ideal programs would provide
in-office assistance and training on cod-
ing and payment of fees for vaccine
services.

GASTROENTEROLOGY AND HEPA-
TOLOGY PERSPECTIVE
Prevention of Hepatitis B and Hepatitis
A in Chronic Liver Disease
Hepatitis B and hepatitis A may lead to
worse outcomes in patients with chronic
liver disease than in otherwise healthy
patients.13,14 Chronic hepatitis B and
hepatitis C co-infection is associated
with more severe laboratory abnormali-

ties, worse histologic disease, more com-
plications of cirrhosis, and higher inci-
dence of hepatocellular carcinoma.15-18

In a study of 86 patients with chronic
hepatitis C, cirrhosis was found more
frequently in patients with both hepatitis
B and hepatitis C (56.2%) than in
patients with only hepatitis B (12.9%).16

In another study, Sagnelli and
colleagues19 evaluated 44 patients with
hepatitis B. Six (28.6%) of the 21
patients with underlying hepatitis C had
a severe clinical presentation; 1 patient
developed fulminant hepatitis and died.
A severe clinical presentation was not
observed in any of the 20 patients who
did not have hepatitis C (P<0.05).

Hepatitis A superimposed on chron-
ic liver disease also is associated with
more severe liver disease and a higher
fatality rate.20-23 During the large 1988
outbreak in Shanghai, China, 310,746
cases of hepatitis A occurred after con-
sumption of contaminated shellfish.23

Fifteen (32%) of the 47 patients who
died had underlying hepatitis B or cir-
rhosis. The case fatality rates of hepatitis
A in the United States among patients
with chronic hepatitis B and other pre-
existing liver diseases were calculated to
be 11.7% and 28%, respectively, com-
pared with an overall fatality rate of
0.3%.21

Based on available evidence, a rea-
sonable approach for protecting patients

Table 3. National Conference to Reevaluate Prevention of Hepatitis B and A: Summary of
Recommendations on Vaccine-Preventable Hepatitis

• Although the incidence of vaccine-preventable hepatitis (VPH) (ie, hepatitis B and hepatitis A virus) is
decreasing, a substantial disease burden remains

• The most practical approach to VPH control is universal vaccination among adults aged 19-50 years
of age, in addition to continued universal childhood hepatitis B vaccination

• Funding (reimbursement, federal support, etc) represents a major obstacle to implementing universal
adult vaccination

• Regardless of the approach to implement adult vaccination against hepatitis, physician, patient, pub-
lic, and payer education on VPH is necessary
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with chronic liver disease is to adminis-
ter hepatitis B and hepatitis A vaccines
as early as possible in the course of dis-
ease.13 However, in a study of 693
patients with chronic liver disease, only
29% and 28% of patients seeing special-

ists, and 14% and 5% of patients in pri-
mary care offices received hepatitis B
and hepatitis A vaccine, respectively.24 A
recommendation for universal vaccina-
tion of adults against hepatitis B and
hepatitis A would help to ensure that

Figure 1. A. Hepatitis A incidence, United States, 1980-2002. The incidence of hepatitis A has
declined since the introduction of the first hepatitis A vaccine in 1995. B. Hepatitis B incidence,
United States, 1966-2000. The institution of hepatitis B vaccination recommendations has coincid-
ed with the decline of hepatitis B incidence during the past 2 decades.8
*2002 rate provisional.  
ACIP=Advisory Committee on Immunization Practices; HBsAg=hepatitis B surface antigen; HCWs=healthcare
workers; MSM=men who have sex with men; OSHA=Occupational Safety and Health Administration.
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patients with chronic liver disease are
appropriately vaccinated. Hepatitis B
and hepatitis A vaccines are safe, well
tolerated, and have high seroconversion
rates in adults with mild-to-moderate
chronic liver disease,14,25-28 although vari-
able efficacy results have been docu-
mented in patients with advanced liver
disease or after liver transplantation.25,29-32

Screening for Hepatitis B and Hepatitis
A Antibodies
Because patients with chronic liver dis-
ease have a higher prevalence of hepati-
tis B and hepatitis A antibodies than the
general population, prevaccination anti-
body screening has been demonstrated
to be cost effective.33,34 Patients negative
for hepatitis B and hepatitis A antibod-
ies should be vaccinated.

STD AND HIV PERSPECTIVE 
Considerations for Hepatitis B and
Hepatitis A Vaccination in Patients
Being Evaluated for STDs
Substantial overlap of hepatitis B and
hepatitis A infection risk exists, especial-
ly in persons with or at risk for STDs, in
men who have sex with men, and in illic-
it drug users.35 Hepatitis B vaccination,
but not hepatitis A vaccination, is rec-
ommended for all patients being evalu-
ated in STD clinics. Because persons at
high risk for VPH as a result of sexual
behavior may not make their risk factors
known to their physicians,36-39 protection
of these individuals would be maximized
by a universal, age-based vaccination
strategy.

Several barriers exist to hepatitis
immunization in STD clinic settings,

Figure 2. Incidence of reported acute hepatitis B, by age and sex, United States, 2002.8
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with or without use of a combination
vaccine. One of the most cogent barriers
is lack of funding for vaccination servic-
es. In addition, patients may not consid-
er themselves at risk for infection or
they may not return to the clinic after
vaccination is recommended, and clinics
may not have systems in place to ensure
vaccination of patients at risk for infec-
tion.40 Promotion of hepatitis B and hep-
atitis A prevention by use of the term
“VPH” may address some of these bar-
riers. Additionally, implementing a uni-
versal vaccination policy for adults may
help to decrease the stigma associated
with vaccination, as well as increase the
likelihood that persons without identifi-
able risk factors are protected.

Hepatitis Immunization for Patients
with HIV
Development of hepatitis B or hepatitis
A in HIV-positive patients may be more
serious than in HIV-negative patients.41-44

The incidence of hepatitis B is higher in
HIV-infected patients than in the gener-
al population.45,46 The liver-related mor-
tality rate among 5293 men who have
sex with men was determined to be
higher in men co-infected with HIV and
hepatitis B (14.2 deaths/1000 person-
years) than in those with HIV only (1.7
deaths/1000 person-years; P<0.001).44 In
addition, the duration of hepatitis A
viremia was longer in 15 HIV-infected
homosexual men (median, 53 days) than
in 15 HIV-negative, age-matched con-

trols (median, 22 days; P<0.05).41

Hepatitis B and hepatitis A vaccines
have been demonstrated to be safe in
HIV-infected adults.47-50 Postel and col-
leagues51 presented evidence at the First
International Workshop on HIV and
Hepatitis Co-Infection in 2004 that
response to hepatitis B vaccine is lower
when the CD4 cell count is low or viral
load is high. Similarly, HIV-infected
adults with a CD4 cell count of 200
cells/mm3 or higher are more likely to
respond to hepatitis A vaccine than
patients with a CD4 cell count below
200 cells/mm3.49 As a means to reduce
liver-related complications in HIV-
infected patients, hepatitis B and hepati-
tis A vaccines should be administered to
all HIV-infected patients as early as pos-
sible in the course of infection as part of
a policy of universal vaccination against
hepatitis B and hepatitis A in adults.

TRAVEL MEDICINE PERSPECTIVE
Hepatitis B and Travel
The ACIP recommends that travelers
who will be in countries with high or
intermediate prevalence of hepatitis B
and who will have close contact with the
local population should receive hepatitis
B vaccine.4 Frequently documented
potential risk factors for hepatitis B
related to travel are casual sexual activi-
ty, medical and dental care, and house-
hold exposure to carriers in expatriate
communities.52-54

Because many travelers do not seek

Table 4. Healthy People 2010 Objectives for Reduction in Hepatitis B and Hepatitis A
Incidence71

Cases/100,000 population
Target 

Objective Age group (yr) 1997 baseline 2010 target reduction (%)
Reduction in 19-24 24.0 2.4 90
hepatitis B 25-39 20.2 5.1 75

≥40 15.0 3.8 75

Reduction in All ages 11.3 4.5 60
hepatitis A
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pre-travel medical evaluation early
enough before departure, they are
unable to receive hepatitis B vaccine
according to the recommended vaccina-
tion schedule. Fortunately for these trav-

elers, results of immunogenicity studies
suggest that accelerated hepatitis B
immunization schedules are effective
and result in sustainable immunity.55,56 In
one study, a hepatitis B seroprotection

Figure 3. A. Rate per 100,000 population of acute hepatitis B in persons aged ≤19 years, by
race and year, United States, 1990-2004.78

B. Incidence of reported acute hepatitis B in all age groups, by race and ethnicity, United
States, 1990–2002.79



rate of 85% was observed 2 months
after administration of combination hep-
atitis A and hepatitis B vaccine to
healthy adults at days 0, 7, and 21.56 A
fourth dose of vaccine was given at
month 12. Seroprotection rates in both
groups increased to 100% by month 13.

Travel-Related Global Epidemiology of
Hepatitis A
Various surveys indicate that in the past
few decades, the monthly incidence rate
for hepatitis A has decreased from 3 to
between 0.1 and 1 per 1000 among trav-
elers to developing countries.57,58 The use
of hepatitis A vaccine in the United
States since its licensure in 1995 may
have contributed to this decrease.59

Nevertheless, despite recommendations
that all travelers to developing countries
be immunized against hepatitis A, a
recent survey revealed that only 14% of
travelers at high risk for hepatitis A
departing from John F. Kennedy
International Airport in New York were
vaccinated.60

Because travel may occur unexpect-
edly, or travelers may be unaware of
their risk, universal immunization should
be considered to decrease travel-associ-
ated hepatitis A. Early vaccination is
preferred because of anticipated lifetime
risk of exposure.61

US Epidemiology of Hepatitis A and
Travel by Immigrants Visiting Friends
and Relatives
Immigrants and refugees who return to
their native countries to visit friends and
relatives, as well as migrant workers and
orphans adopted from abroad, constitute
a high proportion of international trav-
elers.52 They are at high risk for hepatitis
A because many do not consult a physi-
cian prior to travel and are likely to
have extended stays and close contact
with inhabitants of the countries they
are visiting. When these travelers return
to the United States, they contribute to

hepatitis A transmission. Pediatric trav-
elers with undiagnosed hepatitis A pose
a particular risk for transmission of the
virus among family, caretakers, and play-
mates.62 Incorporating hepatitis A vac-
cine into the adult immunization
schedule on a universal basis would
decrease the risk of hepatitis A being
imported into the United States by such
persons.

Hepatitis A Vaccination in the Last-
Minute Traveler
The mean incubation period of hepatitis
A is 28 days.2 At the Third European
Conference on Travel Medicine in 2002,
Van Damme and colleagues63 reported
that most vaccinees develop antibodies
within 2 weeks of vaccination. Therefore,
it is reasonable to give the first dose of
hepatitis A vaccine to travelers shortly
before their departure. The second injec-
tion should still be given at 6 months to
confer long-term immunity. Further sup-
port for administering vaccine shortly
before travel is provided by demonstra-
tion of postexposure protection from
hepatitis A vaccine in outbreak situa-
tions64-68 and in reducing household
transmission.69 Despite recommenda-
tions that the vaccine be administered 2
to 4 weeks prior to anticipated
exposure,59 current evidence supports
efficacy of hepatitis A vaccine in the
imminently departing traveler.

PUBLIC HEALTH PERSPECTIVE
The Healthy People 2010 objectives
include goals for reducing the incidence
of hepatitis B and hepatitis A in the
United States.70 The goals for decreasing
hepatitis B incidence in adults aged 19
to 24 years, 25 to 39 years, and 40 years
and older are 90% to 2.4 cases per
100,000, 75% to 5.1 cases per 100,000,
and 75% to 3.8 cases per 100,000,
respectively. The target incidence rate
for hepatitis A is 4.5 cases per 100,000
population, a 60% reduction (Table 4).

The Journal of Applied Research • Vol. 7, No. 1, 2007 11
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Increasing public awareness of hep-
atitis B and hepatitis A as vaccine-pre-
ventable diseases should be a part of
state and local public health depart-
ments’ infectious-disease control and
prevention programs. Models of effec-
tive community-based interventions that
raise awareness and increase the num-
ber of persons vaccinated should be
emulated. A universal, age-based vacci-
nation strategy among adults may help
to achieve the national Healthy People
2010 objectives. Routine hepatitis vacci-
nation should be integrated into health-
care settings that serve adults, such as
STD and HIV testing and treatment
facilities, drug treatment centers, travel
clinics, needle exchange programs, crimi-
nal justice settings, settings serving men
who have sex with men, chronic
hemodialysis and end-stage renal dis-
ease programs, and facilities for develop-
mentally disabled persons. This
integration can be accomplished by edu-
cating providers, improving communica-
tion skills and consumer awareness,
creating office systems and immuniza-
tion registries, providing payment and
coverage for vaccination services
through sustainable local and federal
funding, and routinely assessing per-
formance and quality.

Inmates and staff in correctional
systems, especially prisons and jails, have
high burdens of risk for and incidence of
hepatitis B,71-74 but the disease burden of
hepatitis A remains unmeasured in this
setting. Criminal justice systems present
an opportunity to immunize high-risk
groups against VPH.75 The CDC recom-
mend hepatitis B vaccine for all adults
in prisons, jails, and community correc-
tions settings (including probation,
parole, and re-entry programs), and hep-
atitis A vaccine for adults with risk fac-
tors for hepatitis A or those who are
likely to experience complications if
infected.71,76 Despite CDC recommenda-
tions, barriers to prevention of hepatitis

B and hepatitis A in the criminal justice
setting exist and include lack of knowl-
edge, funding, and documentation, and
insufficient public health collaboration.
Implementation of adult vaccination
services in criminal justice settings will
require both local and federal funding.

Use of the term “VPH” and a uni-
versal age-based hepatitis B and hepati-
tis A vaccination strategy among adults
may help expand funding sources, sim-
plify messages, and advance preventive
strategies. Providers should be better
informed about mechanisms for reim-
bursement of VPH vaccines and related
services. Stronger and consistent guide-
lines for universal provision of hepatitis
vaccines are necessary to obtain cover-
age from Medicaid and Medicare, and to
influence insurance companies to
include vaccine purchase and adminis-
tration in benefits packages. The federal
government, through partnerships with
agencies such as the Health Resources
and Services Administration (HRSA),
CDC, Substance Abuse and Mental
Health Services Administration
(SAMHSA), Office of Minority Health
(OMH), and Centers for Medicare and
Medicaid Services (CMS) should cover
the cost of hepatitis vaccines and related
services. For the federal government to
provide this funding, restrictions on fed-
eral funding must be lifted and collabo-
rative strategies must be implemented.
Additional national, state, and local poli-
cies should be adopted or mandated to
enable communities to exceed the
Healthy People 2010 objectives for pre-
vention of hepatitis B and hepatitis A,
and specific goals for prevention should
be set for high-risk and minority popula-
tions to address disparities in access to
health care.

DISCUSSION
Existing recommendations for preven-
tion of hepatitis B and hepatitis A in
adults are insufficient to substantially
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reduce their burden of disease, and thus
need to be broadened. Current recom-
mendations are risk based.4 Before the
introduction of universal childhood and
adolescent hepatitis B immunization
recommendations, overall incidence of
hepatitis B was high, especially among
African Americans. In recent years, how-
ever, rates of disease for all races in chil-
dren and adolescents have converged at
a low rate (Figure 3A).77 This success
was most likely produced by the univer-
sal vaccination strategy employed in
these age groups. Currently, most of the
new cases of hepatitis B occur in adults
aged 19 years and older (Figure 2),78 and
the rates among African Americans are
almost 3 times those of other racial
groups (Figure 3B). This disparity shows
no signs of improving under the risk-
based vaccination strategy, but this could
change with a recommendation for uni-
versal vaccination of adults against hep-
atitis B.

Many persons who become infected
with VPH do not have clearly identifi-
able risk factors for infection8,59,72,78,79 or
may not confide in their physicians.
Furthermore, many physicians remain
uncomfortable asking patients about
their risk-associated behaviors, particu-
larly those involving sexual expression
and illicit drug use.80-82

A recent cost-effectiveness study
predicted that use of both hepatitis B
and hepatitis A vaccines instead of hep-
atitis B vaccine alone would prevent
2263 cases of hepatitis A, resulting in a
20% decrease in hepatitis A-related hos-
pitalizations, a 19% decrease in liver
transplants, and a 17% decrease in death
caused by complications of hepatitis A.83

Costs for treatment of hepatitis A would
decline by $2.5 million. The substitution
would cost $20,892 per life-year saved,
or $13,397 per quality-adjusted life-year
(QALY) gained. In comparison, an
intervention typically is considered to be
cost effective if it costs less than $50,000

per life-year saved or QALY gained.
Universally administering hepatitis A
vaccine to adults along with hepatitis B
vaccine would protect those persons
with unidentified risk factors for infec-
tion.

CONCLUSIONS
Even though the incidence of hepatitis
B and hepatitis A is decreasing, a sub-
stantial disease burden remains. Experts
in the fields of primary care, gastroen-
terology, hepatology, infectious diseases,
STDs, HIV, travel medicine, and public
health who convened to discuss preven-
tion of hepatitis B and hepatitis A
agreed that the most practical approach
to disease control, in addition to univer-
sal childhood vaccination, is universal
vaccination among adults.
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