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MINUTES OF THE SENATE COMMITTEE ON PUBLIC HEALTH AND WELFARE.

The meeting was called to order by Chairperson Sandy Praeger at 10:00 a.m. on February 2, 1999 in Room
526-S of the Capitol.

All members were present except:

Committee staff present: Emalene Correll, Legislative Research Department
Norman Furse, Revisor of Statutes
JoAnn Bunten, Committee Secretary

Conferees appearing before the committee:

Sally Finney, Executive Director, Kansas Public Health Association, Inc.
Francisco Averhoff, M.D., Centers for Disease Control and Prevention
Carol Cowden, Immediate Pat Director, Mid American Immunization Coalition

Others attending: See attached list
Presentation on Hepatitis B

Sally Finney, Executive Director, Kansas Public Health Association, Inc., gave a background briefing on the
current status of Hepatitis B immunization in Kansas. The Kansas Public Health Association is collaborating
with other organizations in the state to help bring Kansas into compliance with a recommendation by the
Centers for Disease Control and Prevention that all 11-year olds be immunized against Hepatitis B virus. This
year Kansas began requiring immunization against Hepatitis B for entry into kindergarten. Ms. Finney noted
that the Kansas Department of Health and Environment has agreed to recommend Hepatitis B immunization
for entry into middle school (grade 6) beginning with the 1999-2000 school year, then require it for the
following year, assuming funds are available to do so. Kansas Medicaid, HealthWave, and some private
insurers already cover the cost of this immunization, however, additional funds will be needed to help
vaccinate children who lack coverage for this service. Information from KDHE shows the cost of this effort
can be more than adequately covered by earmarking $250,000 in the existing immunization program, and
adding to that source no more than $100,000 from the Governor’s budget request. The Governor’s FY 2000
budget recommendations include $250,000 of additional state dollars for immunizations from the state’s
portion of the settlement in the lawsuit against the nation’s four major tobacco companies. (Attachment 1)
During Committee discussion on vaccination requirements for children entering the public school system, it
was questioned what vaccination requirements effect home schoolers.

Francisco Averhoff, M.D., medical epidemiologist with the National Immunization Program, Centers for
Disease Control and Prevention provided testimony on Hepatitis B that addressed clinical aspects of the
disease, the epidemiology of Hepatitis B virus, the effectiveness and safety of Hepatitis B vaccine and a report
on the experience with vaccinating adolescents with this vaccine nationally. To supplement his testimony,
Dr. Averhoff provided copies of slides and a Question and Answer sheet about Hepatitis B vaccine developed
at the CDC. (Attachment 2) During Committee discussion, Dr. Averhoff noted that nineteen states have
adopted the Hepatitis B Vaccine Middle School Entry Requirements, and Florida was the first state to adopt
such a requirement. He also pointed out that 30,000 children are infected annually by Hepatitis B in the U.S.
and treatment for this disease is not very effective. The mode of transmission of Hepatitis B is very similar
to the AIDS virus, and children who live in a household of a person with Hepatitis B have a high risk of being
infected with the disease.

Carol Cowden, Past Director of Mid America Immunization Coalition, briefed the Committee on the Kansas
City metropolitan middle school-based immunization program which began three years ago as a small pilot
project in two Kansas City middle schools. Ms. Cowden noted that they started out with seed money from
Merck Vaccine Division as well as funding help from area managed care companies, foundations and other
private funders. Last March, the state of Missouri provided funding so that all Missouri children from infancy
through age 18 could receive the shots at no cost, thereby covering the vaccine cost of immunization of all
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Kansas City, Missouri children in the program. (Attachment 3) Committee discussion related to funding of
the Hepatitis B vaccination program in Kansas, who could be exempt from the vaccination if on religious or
medical grounds, and whether legislation would be required to carry out the Hepatitis B vaccination program
or if it could be done by rules and regulations.

Written testimony in support of the vaccination program was received from the Kansas State Nurses
Association. (Attachment 4)
Adjournment

The meeting was adjourned at 11:00 a.m.

The next meeting is scheduled for February 3, 1999.
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TOPEKA, KANSAS 66603-3906
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ASSOCIATION, INC. E-MAIL: kpha@networksplus.net

Testimony on Hepatitis B Disease
Presented on February 2, 1999
by Sally Finney, M.Ed, Executive Director

Thank you, Senator Praeger, and members of the committee for inviting us to appear before you today to
discuss Hepatitis B disease as a public health threat. There are three of us here to present various aspects
of Hepatitis B. Dr. Francisco Averhoff, who is here with us today from the Centers for Disease Control
and Prevention in Atlanta, will give a basic overview of Hepatitis B disease and CDC’s
recommendations regarding it. Carol Cowden, former director of the Mid America Immunization
Coalition will end with her experiences in the Kansas City, Kansas area. I will open by glvmﬂ you some
background on the current status of Hepatitis B immunization in Kansas.

The Kansas Public Health Association is collaborating with other organizations in the state to help bring
Kansas into compliance with a recommendation by the Centers for Disease Control and Prevention that
all 11-year-olds be immunized against Hepatitis B virus. This year, Kansas began requiring
immunization against Hepatitis B for entry into kindergarten. By focusing on middle school students for
a five-year period, today’s kindergarten students, already immunized against the virus, will be entering
middle school the Kansas will be in compliance with CDC’s recommendation.

Because Hepatitis B prevention impacts a broad number of public health areas, including cancer
prevention and safety of the organ/blood donor pool, we have been able to garner broad support for this
request. Our coalition includes the Kansas Public Health Association, Kansas State Nurses Association,
Mid America Immunization Coalition, the Kansas Medical Society, the American Cancer Society, the
American Red Cross, and the Midwest Organ and Tissue Bank.

The Kansas Department of Health and Environment has agreed to recommend Hepatitis B immunization

» for entry into middle school (grade 6) beginning with the 1999-2000 school year then require it for the
following year, assuming funds are available to do so. Kansas Medicaid, Health Wave, and some private
insurers already cover the cost of this immunization. Additional funds will be needed to help vaccinate
children who lack coverage for this service. Project the exact cost of this effort is impossible because
some middle school students will already be immunized. Information provided to our coalition by
KDHE shows the cost of this effort can be more than adequately covered by earmarking $250,000 in the
existing immunization program and adding to that source no more than $100,000 from the Governor’s
budget request. The Governor’s SFY 2000 budget recommendations include $250,000 of additional state
dollars for immunizations from the state’s portion of the settlement in the lawsuit against the nation’s
four major tobacco companies.

I will be glad to answer any questions you have at this time.

Senate Public Health and Welfare
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My name is Francisco Averhoff, M.D.,M.P.H. and I am a medical epidemiologist with the
National Immunization Program, Centers for Disease Control and Prevention (CDC). Twill
provide testimony on hepatitis B. Specifically, I will address clinical aspects of the disease, the
epidemiology of hepatitis B virus, the effectiveness and safety of hepatitis B vaccine and report
on the experience with vaccinating adolescents with this vaccine nationally.

To supplement my testimony, I have attached copies of slides and a Question and Answer (Q &

A) sheet about hepatitis B vaccine developed at the CDC. Thank you for this opportunity to
discuss this serious infectious disease and how to prevent it with vaccination.

Sincerely,

Francisco Averhoff

Senate Public Health and Welfare
Date: 2-2-25
Attachment No. 2



Adolescent Immunization
with Hepatitis B Vaccine

Hepatitis B, Clinical Aspects
Definition Inflammation of the
liver
Etiology Hepatitis B virus
Transmission Sexual, parenteral,
perinatal, household,
other
Infectivity High: 100 times
more than HIV

Estimates of Acute and Chronic
Disease Burden for Hepatitis B,
United States, 1997

Acute Infections 200,000
Hospitalzed 11,000
Chronic 1.25 million
Infections
Deaths 4,000 - 5,000

Source: CDC unpublished data

Effect of Missed Opportuhfty to
Vaccinate An Adolescent Cohort
Against Hepatitis B Virus (HBV)

= 160,000 HBV infections
= 10,000 chronic HBV infections

= 1,400 deaths

Cohort size: 4.0 million
Source : Ambulatory Pediatric Association, 1998, N Smith et al

Hepatitis B Vaccine
= Recombinant

= 3 dose series
s Highly immunogenic (>90% respond)

= Highly Efficacious (protects for at least 15
years)

Vaccine Safety |

= Methods

» Pre-licensure

» Post-licensure

—Vaccine Adverse Events Reporting
System

—Vaccine Safety Datalink
—Case Reports
= Institute of Medicine

+ o g



Vaccine Safety Il

e Pre-licensure
+>200,000 w/o serious adverse events
+ not designed to detect rare events

» Post-licensure
—>500 million persons
—various rare events reported

Vaccine Safety lll

m Associated
» anaphylaxis; 1/600,000, no deaths

m Case Reports; no evidence of association.

« Guillain-Barre Syndrome, transverse myelitis,
optic neuritis, seizure, multiple sclerosis, other
demyelinating diseases, alopecia, sudden infant
death syndrome

Recommendations of the Advisory
Committee on Immunization Practices
(ACIP) and the American Academy of
Pediatrics (AAP)

= All children and adolescents 0-18
years of age

= All high risk adults

Vaccination Coverage and Immunity
Estimates of Adolescents and Infants,
United States, 1996

Hepatitis B

Measles

Tetanus &
Diphtheria

Varicella

0% 20% 40% 60% 80% 100%
10% 0% 50% 70% 0%

* 1996 NIS . Infants*
**CDC, unpublished data ] Adolescents**

Adolescent Immunization Goals*,

1997
For adolescents age 13 yrs. or in 8th grade:
Year Year
2000 2002
Hepatitis B-3 65% . 90%
MMR-2 90% 90%
Td 65% 90%
Varicella, if 65% 90%
susceptible ;
All (3:2:1:1) 65% 90%

* Proposed for adoption. CDC partners meeting, Atlanta, 1997

Vaceiﬁatioﬁ Coverage Among
Florida Seventh Grade, October,
1997

Florida Seventh Grade Population (N=196,074)
0.4% 0.9%

36.9%
[l Full Vaccinated - 81.8% (N=121,119)
[ In Complianca - 36.9%  (N=72,275}
[[] Exempted - 0.4% (N=783)
Out of compllance - 0.9% (N=1817)

61.8%

Source: MMWR
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States with Hepatitis B Vaccine
Middle School Entry Requirements, 1998

Il Existing

Pending
ez
o

Source: Immunization Action Coalition Survey,
1998
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CDC Questions and Answers about Hepatitis B
i and the Vaccine that Protects You

Table of Contents

What is hepatitis B?

How is hepatitis B vaccine used to prevent hepatitis B and its related complications
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Why is vaccination for hepatitis B required by many states for school entry?

Why not vaccinate children in those families where there is the highest risk of HBV infection. rather
than vaccinating all infants/children?

Is hepatitis B vaccine safe?

Is there an association between hepatitis B vaccine and serious side effects?

Does hepatitis B vaccination cause demyelinating diseases such as multiple sclerosis (MS)?

Are there any studies being conducted to examine what relationship, if any, exists between the hepatitis
B vaccine and multiple sclerosis (MS)?

Does the scientific evidence support a causal link between hepatitis B vaccine and infant deaths?

How is vaccine safetv monitored after it is licensed for use?

Can the Vaccine Adverse Event Reporting System (VAERS) be used to determine the number of side

effects that occur after people receive hepatitis B vaccine?

Where can I find more information about hepatitis B and hepatitis B vaccine?

References
Questions and Answers about hepatitis B and and The Vaccine That Protects You

Q. What is hepatitis B?

A. Hepatitis B is a serious disease caused by the hepatitis B virus (HBV) which is present in the blood
and body fluids of an infected individual. The virus can be transmitted from mother to baby at birth as
well as through unprotected sexual intercourse, and unsterilized needles. Transmission is also possible
with household contacts and from child to child. HBV infection can cause acute illness that leads to loss
of appetite; tiredness; pain in muscles, joints, or stomach; diarrhea or vomiting; and yellow skin or eyes
(Jaundice). HBV can also cause chronic infection, especially in infants and children, that leads to liver
damage (cirrhosis), liver cancer, and death. Each year in the United States, an estimated 200,000 people
have new HBV infections, of whom more than 11,000 people are hospitalized and 20,000 remain '
chronically infected. Overall, an estimated 1.25 million people in the United States have chronic HBV
infection, and 4,000 to 5,000 people die each year from hepatitis B related chronic liver disease or liver
cancer (Centers for Disease Control and Prevention (CDC), 1990; Margolis, 1991; West, 1992).

2-5
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Q. How is hepatitis B vaccine used to prevent hepatitis B and its related complications?

A. Hepatitis B vaccine prevents both HBV infection and those diseases related to HBV infection. It has
been available since 1982. Hepatitis B vaccines currently available in the United States are made using
recombinant DNA technology, and contain only a portion of the outer protein of HBV or hepatitis B
surface antigen [HBsAg] (Emini, 1986, Stephenne, 1990). The vaccine does not contain any live
components. The vaccine is given as a series of three intramuscular doses. More than 95 percent of
children and adolescents, and more than 90 percent of young, healthy adults develop adequate antibody
to the recommended series of three doses (Szmuness, 1980; Zajac, 1986, Andre, 1989). Persons who
respond to hepatitis B vaccine are protected against acute hepatitis B as well as the chronic
consequences of HBV infection, including cirrhosis and liver cancer (CDC, 1991 a; Hadler, 1992).

Q. For whom is hepatitis B vaccine recommended?

A. The Advisory Committee on Immunization Practices (ACIP) recommends hepatitis B vaccine for
everyone 18 years of age and younger, and for adults over 18 years of age who are at risk for HBV
infection (CDC, 1991 a,b; CDC, 1996; CDC, 1997; ACIP, 1998; Humiston, 1998). Hepatitis B vaccine
has been recommended as a routine infant vaccination since 1991, and as a routine adolescent
vaccination since 1995 (CDC, 1991,CDC 1996). Adults who are at increased risk of HBV infection and
who should receive the vaccine include: sexually active heterosexual adults with more than one sex
partner in the prior 6 months or a history of a sexually transmitted disease; homosexual and bisexual
men,; illicit injection drug users, persons at occupational risk of infection; hemodialysis patients; and
household and sex contacts of persons with chronic HBV infection; clients and staff of institutions for
the developmentally disabled (CDC, 1991 b).

Q. Why is vaccination for hepatitis B required by many states for school entry?

Without state and local immunization laws many more people would become sick or die from hepatitis
B. Immunization requirements also help protect persons who are too sick to receive the vaccine. This is
done by ensuring that a large number of persons are protected with vaccine which prevents transmission
of hepatitis B on to others who are not protected. The enforcement of mandatory school immunization
laws has significantly increased vaccine coverage (Robbins, 1981). Before hepatitis B vaccine was
recommended for all children there were approximately 30,000 infants and children each year who
would become infected with hepatitis B (Margolis, 1991). Vaccination requirements for
enrollment/attendance at day care and programs like Head Start and public and private schools and
colleges in the United States, are established at the State and local levels. Laws or regulations are
typically enacted by State legislatures with authority granted to State and/or local health departments for
rule making, monitoring and enforcement. There are no Federal laws requiring vaccinations for day care
Head Start, school or college attendance. :

>

Rule making is usually based on immunization schedule recommendations established by nationally
recognized authorities, including the Advisory Committee on Immunization Practices (ACIP) and the
American Academy of Pediatric’s (AAP) Red Book Committee. Vaccination requirements between
states vary slightly but all states have requirements in some combination against diphtheria, tetanus,
pertussis, measles, mumps, rubella and polio. Vaccination against haemophilus influenzae type b is
required for attendance at day care centers and Head Start programs in most states. More states are
adding requirements for vaccination against hepatitis B and varicella (chickenpox) disease to day care

and/or school attendance requirements.

In every instance, such requirements have significantly reduced illnesses and death from diseases that
vaccines prevent. Vaccine coverage levels are higher in school-age children and those enrolled in
licensed day care centers and Head Start programs then among any other comparable group of infants,
children or adolescents. These levels have been well documented at or above 95 percent in all states for
many years.

Vaccination requirements for day care and school attendance are also successful in other ways. For
example, children with leukemia or who suffer from problems with their immune system may not

A G
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receive some vaccines. The effect of compulsory and mass vaccination programs is to better reduce the
likelihood of exposure of these children to diseases that could be life-threatening. The greater the
number of children who refuse vaccination, the greater the risk of disease is to persons who can not be
immunized because of health reasons. Likewise, the community benefits by having a large number of
persons vaccinated and protected from disease. High coverage levels limit the introduction or spread of
disease, benefiting everyone.

The 1996 ACIP recommendations on adolescent immunization is jointly endorsed by the AAP, the
American Academy of Family Physicians, and the American Medical Association. The statement reads
in part: "In the United States, state vaccination laws and regulations for kindergarten through grade 12
are effective in ensuring high coverage levels among school attendees and have led to a marked decline
of overall morbidity and mortality from vaccine-preventable diseases. Additional state laws and
regulations requiring documentation of up-to-date immunization of adolescents, or a reliable history of
disease-related immunity, at entry into sixth grade would ensure implementation of these
recommendations and would lead to further reduction in transmission of vaccine-preventable diseases."

Q. Why not vaccinate children in those families where there is the highest risk of HBV infection,
rather than vaccinating all infants/children?

A. Routine immunization of infants and adolescents is recommended for several reasons. One is that
there is a large disease burden attributable to HBV infections that occur among children. Approximately
30,000 infants and children were infected each year before routine infant hepatitis B immunization
began and CDC estimates that one-third of the chronic HBV infections in the United States come from
infected infants and young children. The majority of these infections occur among children of mothers
who are not infected with HBV and thus would not be prevented by perinatal hepatitis B prevention
programs. Other than for infants born to HBV infected pregnant women, there is no way to identify and
selectively vaccinate those children at risk of infection (Margolis, 1991).

Another reason we vaccinate infants and older children is that it will provide them protection against
exposure to HBV infection when they are older adolescents and adults. While most HBV infections
occur among older adolescents and young adults, vaccination of persons in high risk groups has
generally not been a successful public health strategy. In addition, about 30 percent of persons do not
know where they acquired their acute HBV infection (4lter, 1990).

Q. Is hepatitis B vaccine safe?

A. Hepatitis B vaccines have been shown to be very safe when given to infants, children or adults (CDC,
1991 a; Greenberg, 1993). More than 20 million persons have received hepatitis B vaccine in the United
States and more than 500 million persons have received the vaccine worldwide. The most common side
effects from hepatitis B vaccination are pain at the injection site and mild to moderate fever (Szmuness,
1980; Francis, 1982; Zajac, 1986, Stevens, 1985; Andre, 1989; Greenberg, 1993). Studies show that
these side effects are reported no more frequently among those vaccinated than among persons not
receiving vaccine (Szmuness, 1980; Francis, 1982). Among children receiving both hepatitis B vaccine
and diphtheria-tetanus-pertussis (DTP) vaccine, these mild side effects have been observed no more
frequently than among children receiving DTP vaccine alone (CDC, 1991 a; Greenberg, 1993).

Whenever large numbers of individuals are vaccinated, rare reports of subsequent adverse events occur.
In order to determine whether they are caused by or are just coincidental events following vaccination
requires further study. Such reports do not mean that the vaccine is unsafe, since millions of persons
have received the vaccine without any problem.

Q. Is there an association between hepatitis B vaccine and serious side effects?
A. Serious side effects reported after receiving hepatitis B vaccine are very uncommon (4ndre, 1989;
CDC, 1991 a; Greenberg, 1993; Niu, 1996). While reported, there is no confirmed scientific evidence

that hepatitis B vaccine causes chronic illness, including multiple sclerosis, chronic fatigue syndrome,
rheumatoid arthritis, or autoimmune disorders. There is no risk of HBV infection from the vaccine.

2/1/99 3:07 PM
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Large-scale hepatitis B immunization programs in Taiwan, Alaska, and New Zealand have observed no
association between vaccination and the occurrence of serious adverse events. Furthermore, surveillance
of adverse events in the United States after hepatitis B vaccination have not shown a clear association
between hepatitis B vaccine and the occurrence of serious adverse events including Guillain-Barre'
syndrome, transverse myelitis, optic neuritis, and seizures (Shaw, 1988, CDC, 1991 a; Niu, 1996, Niu
1998 CDC, unpublished data). Additional evaluations are ongoing. A recent study suggested persons
developing rheumatoid arthritis after hepatitis b vaccination were genetically at-risk for rheumatoid
arthritis (Pope, 1998).

A low rate of anaphylaxis (hives, difficulty breathing, shock) has been observed in vaccine recipients
based on reports to the Vaccine Adverse Event Reporting System (VAERS), with an estimated incidence
of 1 in 600,000 vaccine doses distributed. One case has been reported in 100,763 children (10-11 years
old) vaccinated with recombinant vaccine in British Columbia and no cases were observed in 166,757
children vaccinated in New Zealand. Although none of the persons who developed anaphylaxis died,
anaphylactic reactions can be life-threatening, and therefore further vaccination with hepatitis B vaccine
is contraindicated in persons with a history of anaphylaxis after a previous dose of vaccine. There have
been rare reports of hair loss after hepatitis B vaccination, with the majority of individuals regrowing
their hair (Wise, 1997). Studies are in progress to better quantify the possible slight risk of hair loss.

Any presumed risk of adverse events associated with hepatitis B vaccination must be balanced with the
expected 4,000 to 5,000 HBV-related liver disease deaths that would occur without immunization,
assuming a 5 percent lifetime risk of HBV infection.

Q. Does hepatitis B vaccination cause demyelinating diseases such as multiple sclerosis (MS)?

A. The scientific evidence to date does not support hepatitis B vaccination causing MS or other
demyelinating diseases.

Multiple sclerosis is a disease of the central nervous system characterized by the destruction of the
myelin sheath surrounding neurons, resulting in the formation of "plaques.” MS is a progressive and
usually fluctuating disease with exacerbations (patients feeling worse) and remissions (patients feeling
better) over many decades. Eventually, in most patients, remissions do not reach baseline levels and
permanent disability and sometimes death occurs. The cause of MS is unknown. The most widely held
hypothesis is that MS occurs in patients with a genetic susceptibility and that some environmental -
factors "trigger" exacerbations. MS is 3 times more common in women than men, with diagnosis usually
made as young adults.

The concern that hepatitis B vaccination may cause MS or exacerbate it derives from case reports and
media attention in France and, more recently, televised news reports in the United States. However, it is
possible that these MS case reports are purely coincidental to hepatitis B vaccination. Carefully
controlled studies (currently underway) are needed to determine the nature of these reports.

Other than these case reports, what then is the current scientific evidence that hepatitis B vaccination
causes MS or other demyelinating diseases? First, extensive pre-licensure clinical trials did not
document such an effect. Second, hundreds of millions of persons worldwide have been immunized
without developing MS (or any other autoimmune disease). This finding provides important negative
evidence as well as an appropriate framework for assessing this possible association-namely, that if
vaccination causes MS, it does so extremely rarely.

Third, prospective studies of MS patients have shown that exacerbations appeared to be more frequent
after nonspecific viral illnesses (Sibley, 1983). This is presumably due to generalized stimulation of the
immune system that occurs with such infections (Owen, /980). There have been reports of exacerbations
of MS following immunization of persons who already had MS but no evidence that vaccination
increases the rate of MS in otherwise healthy persons. Given the large number of vaccinations
administered worldwide, it is not surprising that surveillance systems in the U.S., France, and elsewhere
(Ouast, 1991), have received some reports of MS temporally (coincidentally) associated with
2-§
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vaccinations. As with all such case reports, however, they only constitute signals of possible causal
associations. Further controlled studies are necessary to establish causation.

A recent (and largest to date) multi-center randomized double-blind placebo controlled trial of influenza
immunization in 104 MS patients failed to show any difference in attack rate or disease progression over
6 months between vaccines and placebo recipients (Miller, 1997). This study suggests that even if a
vaccine can exacerbate MS, it must do so only among a small minority of MS patients.

Fourth, whether vaccinations actually cause an overall excess of MS in the population (vs. being just one
of multiple possible triggers for MS in genetically susceptible individuals, without causing an excess of
MS) can only be evaluated in a population-based study.

Finally, MS is an autoimmune disorder in which a person's antibodies attack the body's own myelin (a
sheath that covers the nerves). According to the "molecular mimicry” hypothesis, the hepatitis b vaccine
must somehow be similar to the myelin in three dimensional structure thus provoking anti-myelin
antibodies to form. However, recent research (as yet unpublished) using genetic sequencing has not
shown a similarity between hepatitis B vaccine and myelin basic protein. This research raises doubts
about the validity of the "molecular mimicry" hypothesis.

Although scientific evidence to date does not support hepatitis B vaccination causing multiple sclerosis
(MS) or other demyelinating diseases, studies are currently being organized in the Vaccine Safety
Datalink project at CDC and elsewhere because of public concern about this issue in France and other
places and because there is little available research on this specific topic (Chen, 1997). Computerized
medical records on approximately 5 million or 2 percent of the U.S. population are available in this
study. It will probably be at least one year, however, before any results are available

In the meantime, the concern regarding a suggested association between vaccination and MS or any
other chronic illness must be weighed against the very strong evidence that vaccines have in protecting
against disease and death.

Q. Are there any studies being conducted to examine what relationship, if any, exists between the
hepatitis B vaccine and multiple sclerosis (MS)?

A. YES, there are at least six research projects underway. In recent years, several unproven theories have
caused concern in the general public by suggesting there is an association between the hepatitis B
vaccine and demyelinating disorders, including MS. As a result, the research studies described below
were developed to investigate these hypotheses further.

The first two research projects were sponsored by the French Medications Agency, an organization
similar to the United States Food and Drug Administration (FDA). One was a case-control study based
on clinical reports of demyelinating disorders that were seen in 11 neurology centers across France. The
second was also a case-control study. This research project was based on approximately 4 million
patients receiving care through general practices in the United Kingdom. A third project was done by
one of the vaccine manufacturers. Preliminary results from all three studies were shared with the French
Medications Agency and the Viral Hepatitis Prevention Board in September 1998. These results are not
yet available to others. If determined to be scientifically sound, these papers will be published in
peer-reviewed medical journals in the near future.

The CDC's National Immunization Program (NIP) is using the Vaccine Safety Datalink (VSD) Project
to examine whether there is an increased risk of MS following hepatitis B vaccination. The VSD
contains data on more than 6 million people which is collected from four health maintenance
organizations on the west coast. All vaccines administered within the study population are recorded.
Available data include vaccine type, date of vaccination, concurrent vaccinations, the manufacturer, lot
number and injection site. After vaccine administration, the medical records are monitored for potential
health effects occur around the time of immunization. In this project, a case-control research design is
being used to study patients 18 to 49 years of age without a prior diagnosis of MS or optic neuritis. NIP
anticipates that within the study population, about 500 patients will be diagnosed with MS by a
2-7
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physician using specific criteria. This study is being funded and organized by CDC in collaboration with
Kaiser Permanente HMO’s in Portland, Oregon, Northern California, and Southern California, and
Group Health Cooperative of Puget Sound in Seattle, Washington. Research results will be available
within the next few years.

Data from the Harvard Nurses Health Study (NHS) are being used to examine whether a possible
relationship between hepatitis B vaccine and MS exists. NHS data collection began in 1976 and
longitudinal follow-up is on-going. The study population includes a randomly selected cohort of nurses
age 25-55. Researchers are using a nested case-control design with approximately 200 MS cases having
been identified. Cases are being verified by follow-up questionnaires to the patient’s physician as well as
classification by a blinded panel of neurologists. Two control groups are being used. Every MS patient
will be matched with five healthy controls and one control with a diagnosis of breast cancer (to control
for recall bias). This study is being supported by Merck and results are expected during the fall of 1999.

Researchers at the University of Lyon in France are examining whether immunization (with any
vaccine) increases the short-term risk of relapse in patients already diagnosed with MS. This project,
known as the VACCIMUS study, employs a case-crossover design (where cases also serve as controls).
The study includes 600 MS patients identified from neurology departments belonging to a network
specializing in MS. Researchers will compare vaccination history in the three months prior to a relapse
with a control period. This project is funded, in part, by Pasteur Merrieux Connaught and results are
expected in the fall of 1999. ;

Q. Does the scientific evidence support a causal link between hepatitis B vaccine and infant
deaths?

No. The National Center for Health Statistics, the primary Federal organization responsible for the
collection, analysis, and report of health statistics, shows a consistent decline in new born deaths (infants
from birth to 30 days of age) since 1935. Much of this decline is due to great improvements in '
sanitation, health care, and infectious disease control that have taken place during this time. Since 1991,
infants have been receiving hepatitis B vaccine on a routine basis starting as early as the first day of life.
Examination of newborn deaths during this time does not reveal any increase in reports, but continues to
show a steady decrease in numbers of newborn deaths (Kiely, 1998). In a review of the 1991-1994
reports to VAERS, there were no unusual reports believed to be causally related to hepatitis b vaccine
that occurred in infants given the vaccine were found. (Niu et al., 1996).

Some persons have questioned whether Sudden Infant Death Syndrome (SIDS) deaths could be related
to vaccines. Several studies have looked at an association between SIDS and vaccines. The Institute of
Medicine reviewed these studies and concluded that there was no evidence to prove a relationship
existed between DTP and SIDS (IOM, 1991). Almost all infants are vaccinated during the first year of
life. Therefore, any infant with a medical illness or who dies is likely to have been vaccinated earlier in
life. Since vaccinations are usually administered at ages 2 months, 4 months and 6 months, a statistically
measurable chance of any event, death or otherwise, can occur within 24 hours of vaccinations by
coincidence alone (44P, 1995). Medical scientists have no convincing evidence or proof that there is a
connection between SIDS and vaccines. In fact, deaths from SIDS have been decreasing in the past few
years (Willinger et al., 1998). If SIDS were some how related to hepatitis B vaccines we would expect to
see an increase in SIDS deaths since 1991 after hepatitis B vaccine was recommended for all infants. A
few years ago some people had questioned whether the Diphtheria, Pertussis, Tetanus (DPT) vaccine
was somehow related to SIDS deaths. In one study, scientists examined data from the National Institute
of Child Health and Human Development's, Sudden Infant Death Syndrome Cooperative
Epidemiological Study. The results confirmed earlier preliminary findings that DTP immunization was
not a key factor in the occurrence of SIDS (Hoffinan et a., 1987). In another analysis of the question
looking at VAERS data scientists determined how many cases of SIDS would be expected to occur
around the time a DPT vaccine is given based on chance alone. Based on birth and immunization rates,
and the incidence of SIDS, scientists expected approximately 34 cases of SIDS to occur within 24 hours
of receipt of DPT vaccine based purely on chance. Therefore 34 cases of SIDS would be expected to be
reported to the Vaccine Adverse Event Reporting System unrelated to the vaccine but occurring around
the time DPT vaccine was given. The average number of observed reports of all deaths, not just SIDS,
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within 24 hours of DTP reported to the Vaccine Adverse Event Reporting System was 22 reports for the
year the analysis took place (44P, 1992). Today more is understood about the cause of SIDS. Recent
evidence shows that babies who are positioned on their stomach have a greater risk of SIDS. Scientists
believe that this sleeping position may interfere with the babies ability to breathe properly resulting in
the increased risk of SIDS death (44P, 1992).

Q. How is vaccine safety monitored after it is licensed for use?

A. The Vaccine Adverse Event Reporting System (VAERS) ensures the safety of vaccines distributed in
the United States. VAERS reports are usually submitted by health care professionals or vaccine
manufacturers, however anyone can submit a report to VAERS. VAERS is administered, monitored and
analyzed jointly by the CDC and FDA. Persons who wish to report a possible health effect related to a
vaccine should notify their health care provider and can also call the VAERS program at
1-800-822-7967.

Q. Can the Vaccine Adverse Event Reporting System (VAERS) be used to determine the number
of side effects that occur after people receive hepatitis B vaccine?

A: No. There are several reasons why numbers of cases from VAERS can not be used to determine
numbers of side effects that occur after people receive vaccines. First, VAERS accepts all reports of
adverse health events which follow vaccination regardless of the cause. Therefore VAERS contains a
mix of vaccine-caused side effects and health effects not related to vaccines. Second, the same case may
be reported to VAERS more than once. This can happen when different people file the same report. For
instance, a health care provider, a parent and a manufacturer may all send VAERS the same report
resulting in several entries of the same case into the data base. Other reports are filed more than once
because vaccines are typically given in combination with other vaccines so the same report may be filed
separately under each vaccine. Reports are also filed separately from the same case under each adverse
effect listed. For instance, one report that listed fever and headache and persistent crying would be filed
separately into the system under each health effect reported. In addition the details and diagnosis of a
given report may be incomplete or inaccurate depending on a person's access to complete clinical
information. Without fully understanding these and other limitations, VAERS data can easily be
misinterpreted or analyzed incorrectly leading to false conclusions about reports of health effects
occurring after vaccine administration. (Chen et al., 1994, Ellenberg et al., 1997).

Serious health events reported to VAERS, such as reports of death, are followed up by VAERS staff.
Autopsy and death certificate records are requested and reviewed for each death report. Follow up for
other serious reports is done to collect additional clinical information including recovery status. The vast
majority of death reports to VAERS are later determined not to be related to vaccines.

Scientists use VAERS data to look at overall trends or unusual occurrences. In a review of the
1991-1994 reports to VAERS, no unusual reports felt causally related to hepatitis b vaccine occurred in
infants given the vaccine were found. (Niu et al., 1996). Of the 12 million doses of hepatitis B vaccine

given in these age groups, the vast majority reyurt\,d no side effects. Another study reviewed preliminary

VAERS data which at first suggested that more severe adverse events may occur in children receiving
one brand of hepatitis B vaccine, however further analysis found that this was false and not a true
difference. This study showed some of the problems involved with interpreting VAERS data (Niu et al.,
1998).

In addition, data from the National Center for Health Statistics, the primary Federal organization
responsible for the collection, analysis, and reports of health statistics, show a consistent decline in new
born deaths (infants from birth to 30 days of age) since 1935. Much of this decline is due to great
improvements in sanitation, health care, and infectious disease control that have taken place during this
time. Since 1991, infants have been receiving hepatitis B vaccine on a routine basis starting as early as
the first day of 11fe Since 1991, infants have been receiving hepatitis B vaccine on a routine basis
starting as early as birth. Examination of newborn deaths during this time does not reveal any increase in
reports, but continues to show a steady decrease in numbers of newborn deaths (Kiely, 1998).
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Q. Where can I find more information about hepatitis B and hepatitis B vaccine?

Further information regarding hepatitis B and hepatitis B vaccine can be obtained by contacting the
Hepatitis Hotline of the Hepatitis Branch, CDC at 1-888-4HEP-CDC (or 1-888-443-7232) and by
contacting your local or State health department. For information about vaccines contact the National
Immunization Program, CDC Information Hotline at 1-800-232-2522 (English) or 1-800-232-0233
(Spanish);or visit the CDC National Immunization Program website at http:/www.cdc.gov/nip, or the
CDC Hepatitis Branch web site at http:/www.cde.gov/ncidod/diseases/hepatitis/hepatitis.htm

This fact sheet was produced by the CDC; Hepatitis Branch, National Center for Infectious Diseases;
and the National Immunization Program; August 12, 1998
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TESTIMONY
Before the Senate Committee on Public Health and Welfare
February 2, 1999

Carol Cowden
Immediate Past Director, Mid America Immunization Coalition

Senators, thank you for the opportunity to speak on behalf of a requirement to immunize
middle-schoolers against hepatitis B.

I am Carol Cowden, until a few months ago, the director of the Mid America
Immunization Coalition in metropolitan Kansas City. One of the most valuable projects we have
undertaken in our area is our schooi-based immunization program. Begun three years ago as a
small pilot project in two Kansas City middle schools, we have now nearly completed two
additional years of immunizing 11 and 12 year olds against hepatitis B. This year we are
providing the three dose series of hepatitis B vaccine in 23 school districts and 55 private schools
- all free of charge. Local health department nurses with the help of hospital nurse volunteers
are giving the shots.

We started out with seed money from Merck Vaccine Division as well as funding heip
from area managed care companies, foundations and other private funders. Last March, the State
of Missouri provided funding so that all Missouri children infancy through age 18 could receive
the shots at no cost; thereby covering the vaccine cost of immunizing all Kansas City, Missouri
children in our program. It is our hope that Kansas 11 year olds will receive the same coverage
next year.

The program has been extremely popular in Kansas City. School officials are eager for
these services; parents are happy to have their early adolescents protected against a potentially
dangerous disease and in such a convenient way; and all of our community partners seem

dehghted with the efficiency and efficacy of the’ program.

Why did we choose to offer hepatitis B shots to 11 and 12 year olds?

Aside from the fact that it is a recomimendation of the CDC, the American Academy of
Pediatrics, and the American Academy of Family Physicians, we have discovered that:
adolescents are particularly vulnerable to hepatitis B as they begin to participate in activities that
can spread the dlsease mcludmg sharing toothbrushes, cups or razors, coming in contact with an
infected person’s blood in sport injuries, receiving tattooing or body piercing services, engaging
in unprotected sexual intercourse, and sharing needles during drug use.

Choosing to “caich up” 11 and 12 years olds allows us to protect these children belore the
riskier activities of the teen years begin. A large cohort of children who received hepatitis B shots
at birth is rising fhrnucrh the plpmpntaw schools. Tn a few vears. when these children become 11
and 12 year olds, we can cease our targeting of this age level because an very high percentage
will have been immunized at birth. Having a large number of children and adolescents
vaccinated against this insidious disease will not only protect our children, but also go a long
way to eliminate transmission of hepatitis B in the United States. We encourage you, therefore, to
d_llUi. ule dPPfUpI’ldle IU.[l(.l.L[‘lg IUI a bLllUUI Elllfy fl‘.‘(.iulfeﬂlelll UI llEPdllllb B IUr Huuule bL]lUUl
students.

Thank you.

Senate Public Health and Welfare.
Date: 2 - 2-2¢& -
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HEPTITIS B FOR ADOLESCENTS IN KANSAS

WRITTEN TESTIMONY

Chairperson Praeger and members of the Senate Public Health and Welfare

Committee, KANSAS STATE NURSES ASSOCIATION asks for your consideration and support of
fostering Hepatitis B Vaccine for adolescents in Kansas for the academic year beginning
August 1999. KSNA is pleased to join with todays sponsors to bring you the most up to date
information about Hepatitis B, the vaccine available to reduce exposure and incidence of
Hepatitis B, and effective mechanisms for vaccinating adolescents.

In our state, infant, adolescent, and adult immunizations play an important role in disease
prevention and reduction. KSNA has been instrumental in promoting the early childhood
vaccine endeavors in Kansas the past seven years through Operation Immunize, and ongoing
activities to heighten the publics awareness of the benefits to timely age-specific
immunizations. Although no vaccine is perfect, the benefits of immunization far outweigh the
risks. Thanks to vaccines, fewer cases of vaccine-preventable disease were reported in the
U.S. in 1998 than in any previous year. Recent changes in the nation’s vaccine
recommendations have made immunizations even safer.

There are numerous resources available for hpcﬂrh nrofessionals. narticula I reoistered nurses

Avw 1w Piruvivooiviitis, paa I.AwuLu Lvsio “

to become proficient regarding the need for and strategies for immunizing adolescents against
Hepatitis B. KSNA has begun dissemination of these to the more than 25,000 registered
nurses in the state and will be prepared to facilitate greater and wider information
dissemination if a state policy is implemented to vaccinate adolescents against Hep. B.
Registered Nurses are committed to disease prevention and health promotion and we will work
with our public health partners and appointed leaders towards continued success in
immunization promotion.

Thank You for Your Sup I

ission of the, Ka tat clation is fo p ional nursing, fo provide a unified voice for nursing In Kansas ani
lative TiesInepd.

A;\yeﬂow\l& sgiladye Constituent of The American Nurses Association DZ?stpjl‘lbg: E_{(:?alth and Welfare
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REVIEW ARTICLE

Hepatitis B Immunization in Adolescents

MONIQUE H. LAWRENCE, S.B., AND MARK A. GOLDSTEIN, M.D., FS.AM.

This article reviews the epidemiology of hepatitis B in
the United States, previous vaccination strategy, and
reasons for its failure and issues leading to the recom-
mendation to vaccinate all adolescents. A review of
specific hepatitis B virus risk behaviors of adolescents
and barriers to vaccinating adolescents is covered. Strat-
egies that favor successful completion of the immuniza-
tion series are also examined. Hepatitis B infection is an
important public health concern for adolescents. The
previous vaccine strategy to immunize only individuals
thought to be at high risk was unsuccessful, especially
because providers of care could not identify these indi-
viduals. Furthermore, many individuals thought not to
be at high risk for infection were exposed through
contacts which could not be identified. Challenges to
immunization of adolescents include logistical issues,
patient education, cost of the vaccine, and patient com-
pliance. Several of these issues can be addressed by a
school-based hepatitis B immunization program. The
body of evidence and national policy is rapidly changing
to support the recommendation that all adolescents re-
ceive the hepatitis B immunization series. The series
would be most effective if administered during the
middle-school years. A universal adolescent hepatitis B
vaccination program would result in the most immediate
health benefits and acceleration toward the eradication
of hepatitis B in the United States.

KEY WORDS:

Hepatitis B

Hepatitis B immunization
Adolescents

Prevention
Immunization

From the Yale University School of Medicine, New Haven, CT
(M.H.L.); and the Massachusetts Institute of Technology, Cambridge,
MA (M.A.G)

Address reprints requests to: Mark A. Goldstein, M.D., Medical
Department, Massachusetts Institute of Technology, 77 Massachusetts
Avenue, Cambridge, MA 02139.

Manuscript accepted June 16, 1995.

1054-139X/95/59.50

Hepatitis B is one of the most prevalent infectious
diseases in the world. Globally, it has been estimated
that over 300 million people, more than 5% of the
world’s population, are chronically infected with
hepatitis B (1-3) and over 250,000 people die each
year of hepatitis B-associated acute and chronic liver
disease (3). The hepatitis B virus (HBV) is a potent -
carcinogen, and all chronic carriers are at risk of
developing hepatocellular carcinoma (4). Chronic
HBV infection is estimated to be the etiologic agent
for 75-90% of all primary liver cancers worldwide
(4); in many highly endemic areas, hepatocellular
carcinoma is the most common neoplasm (5). HBV
endemic areas include most of Africa, the Pacific
Islands, all of Southeast Asia and China, parts of the
Middle East, and the Amazon Basin. In these areas,
chronic HBV infection usually results from contact
with HBV during early childhood through perinatal
transmission (6,7) or through close household con-
tact (7,8).

Although the United States is not an HBV en-
demic area, serologic studies show that as much as
5% of the U.S. population has been infected with the
virus (9). Most infections in the United States occur
among adolescents and young adults (10) through
sexual contact and intravenous drug use (11,12). It is
estimated that 300,000 HBV infections occur annu-
ally in the United States (13,14), resulting in 20,000
chronic infections and over 4000 deaths (15) due to
cirrhosis, acute fulminant hepatitis, or liver cancer
(12,13). In the United States, the fatality rate owing to
hepatitis B had surpassed all other preventable dis-
eases prior to the implementation of universal im-
munization programs (400-500 deaths/year from
measles and 800-1000 deaths/year from Hemophilus
influenzae type B infection) (16,17). The economic
burden of HBV was estimated to be approximately
over $200 million in 1970 (18).

A safe and effective vaccine to prevent HBV

® Society for Adolescent Medicine, 1995
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infection was licensed in the United States in 1982,
but despite its availability for over a decade, the
incidence of HBV infection in the United States has
increased by 37% (19). The paradoxical increase of
HBV infections since the introduction of the vaccine
is due to the limited scope of the previous vaccina-
tion strategy that targeted select high-risk groups
including IV drug abusers and persons exposed to
HBV infection through sexual or household expo-
sure.

The Immunization Practices Advisory Committee
(ACIP) of the Centers for Disease Control and the
American Academy of Pediatrics (AAP) revised their
guidelines to recommend universal immunization of
all infants (19,20). The benefits of infant vaccination,
however, will not be seen until the vaccinated cohort
reach an age where they might engage in activities
that put them at risk for HBV infection. Routine
vaccination of adolescents is not currently required,
in large part because of the financial (21) and logis-
tical (20) obstacles of such a widespread undertak-
ing. Instead, the ACIP and AAP recommend targeted
vaccination for adolescents who display increased
risk of infection and universal adolescent immuniza-
Hon in communities with high rates of IV drug use,
teenage pregnancy, and sexually transmitted dis-
cases (STDs) (19,20). To reduce the transmission of
HBV most rapidly, the AAP stresses the need to
vaccinate all children before or during adolescence as
soon as resources permit (22).

Universal vaccination of infants alone would have
virtually no impact on the disease prevalence for 15
to 20 years, because for most children in the United
States, the risk of HBV infection remains low until
adolescence (22). Only approximately 8% of acute
infections in the United States occur in children
younger than 10 years (12). If the current cohort of
children and adolescents remains unimmunized,
many will continue to be at risk for HBV infection for
several decades after the initiation of universal im-
munization of all infants (22).

This commentary reviews the epidemiology of
hepatitis B in the United States, previous vaccination
strategy and reasons for its failure, and issues lead-
ing to the recommendations to vaccinate all adoles-
cents. Specific HBV risk behaviors of adolescents and
obstacles to vaccinating adolescents are covered.
This review also outlines strategies that favor suc-
cessful completion of the three-dose immunization
series, including school-based undertakings. Issues
concerning indications for vaccination, patient com-
pliance, patient access, and vaccination cost are also
addressed.

Background

Hepatitis B is an important public health concern
because of its infectiousness, the various routes by

"which it can be transmitted, and the difficulty in

identifying infection through specific clinical symp-
toms. HBV is present in blood and blood products,
saliva (23,24), semen (24), vaginal secretions (25), and

wound exudates. The hepatitis B virus is very stable.

It can survive up to 1 week in dried blood (22) and is
considerably more infectious than HIV. Persons who
have close contact with blood and blood products,
such as health care workers, hemodialysis patients,
and IV drug users, are at risk of infection. HBV
transmission through sexual contact is a major route
of transmission among the male homosexual popu-
lation (26-28) and is increasing among the young
heterosexual population (11). HBV can be transmit-
ted through close household contact such as sharing
razors and toothbrushes (29). Children can transmit
the virus to one another through close physical
contact such as bites, scratches, or open skin lesions
(30).

HBV infection often goes undetected because
more than 50% of infections in adolescents and
adults are asymptomatic (10,15,31,32). If symptoms
do develop, the onset is generally insidious. Many
persons experience illness so mild that they do not
seek medical attention, or if they do, a diagnosis of
hepatitis B is not considered (9,31).

Individuals with acute HBV infection are poten-
tially infectious to others during the course of their
infection (<6 months). Chronic carriers are at the
heart of the public health concern, because they are
potentially infectious to others during their entire
lifetime. A variable proportion of infected individu-
als will become chronic carriers, and the likelihood of
developing chronic infection varies inversely with
age; between 25 and 50% of children infected before
5 years of age become carriers, whereas 6-10% of
acutely infected adults become carriers (13). There
are an estimated 1-1.25 million chronic carriers in the
United States (19), many of whom may not know
they were initially infected, have developed a subse-
quent carrier state, and are now potentially infec-
tious to others.

Most adults with acute hepatitis B infections re-
cover, with a 1% incidence of fulminant liver disease
and death (33). Although no specific treatment exists
for acute hepatitis B infection, liver transplants can
be performed for patients who have fulminant hep-
atitis B. Treatment for chronic infection is expensive
and is only partially effective (33).
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Previous Vaccination Strategy and Reasons for
Failure to Reduce Incidence of HBV Infection

The failure of the vaccine to decrease the preva-
lence of hepatitis B infection is attributed to several
factors. The previous immunization strategy for
prevention of hepatitis B in the United States was
to immunize groups considered to be at high risk
for infection (13). Vaccination programs and vac-
cine usage focused on three risk groups: health
care workers exposed to blood, staff and residents
of institutions for the developmentally disabled,
and staff and patients of hemodialysis units (14). It
is estimated that these groups received >85% of
the vaccine administered, yet they accounted for
only 5 to 10% of acute hepatitis B cases (14). The
risk groups that accounted for most of the cases
(e.g., [V drug users, homosexual men, and persons
acquiring the disease through heterosexual expo-
sure) were not effectively reached (12,14,34). These
groups were not vaccinated as a result of a variety
of factors, including inaccessibility, noncompliance,
lack of vaccination programs, and the inability to
identify persons at risk (11,12,35). Furthermore, be-
cause over 30% of HBV-infected individuals show
no identifiable risk factor for infection (11), they
could not even theoretically be included in a target
immunization strategy.

Persons exposed to HBV infection through house-
hold contact often cannot identify their source of
infection or the route of transmission. Most persons
with heterosexual exposure cannot identify their
source of infection, because infection resulted from
exposure to multiple partners or exposure to a con-
tact with subclinical infection (11).

The failure of health care providers to recognize
high-risk patients also contributed to the ineffec-
tiveness of the previous HBV immunization strat-
egy (34). Providers are often not aware of groups
at high risk for HBV infection and frequently do
not identify candidates for vaccination during rou-
tine visits (19). A survey conducted in 1985 by the
Centers for Disease Control showed that 70% of
physicians indicated IV drug abusers as a high-risk
group for HBV infection, whereas only 45% identi-
fied homosexual men, and very few (10%) identi-
fied heterosexuals with multiple partners or hetero-
sexual contacts of carriers (12%) (34). Furthermore,
it is unknown whether the medical care providers
who are aware of high-risk groups routinely obtain
a history detailed enough to identify high-risk be-
havior (34,36,37).
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Epidemiology

The majority of acute hepatitis B cases occur in three
groups: IV drug abusers, homosexual men, and
persons acquiring disease through heterosexual ex-
posure (38). The rates of HBV infection vary greatly
among racial and ethnic groups. Among adolescents
and adults in the United States, the incidence of HBV
in nonwhite racial/ethnic groups is almost twice that
in whites (11). The prevalence of chronic HBV infec-
tion is 5-30 times higher among blacks and Asians
compared with whites (12). Of the >30% of patients
who show no identifiable source for infection, most
belong to minority populations and low socioeco-
nomic status (11,39).

The incidence of HBV infection increases rapidly
during adolescence, with higher rates among blacks
than whites (9). A population-based study showed
that blacks start to have an increased prevalence of
HBV infection by 12 years of age, whereas whites
begin to show an increase at 15 years of age. Within
that age range, blacks demonstrate a 3—6-fold higher
incidence of HBV infection (9). Racial differences in
rates of HBV infection parallel racial differences in
rates of sexual activity, which may explain the earlier
rise in hepatitis B incidence in black adolescents
(9,40).

Several epidemiologic features set adolescents
apart from adults. In contrast to adults, for whom the
male to female ratio of HBV infection is 2:1, adoles-
cent females outnumber males 1.4:1 (12). Relatively
higher rates of HBV infection in adolescent females
may indicate their greater physiologic vulnerability
than adult females to STDs. A total of 60% of
adolescents have no known source for their infec-
tions, compared with 30% of infected adults (12). Of
the cases of HBV infection in adolescents with a
known source of infection, 50% can be attributed to
sexual or other person-to-person contact, and 47% to
IV drug use (12).

Alter et al. conducted intensive surveillance from
1981 to 1988 of U.S. sentinel counties with rates of
HBV infection representative of many areas in the
United States (11). During this period, the rate of
infection owing to homosexual activity and health
care employment declined dramatically (62 and 75%,
respectively), whereas that due to heterosexual ex-
posure and IV drug use increased 38 and 80%,
respectively (11). Whereas previously, HBV trans-
mission through sexual contact was mainly associ-
ated with homosexual activity (26-28), now hetero-
sexual exposure (including sexual contact with
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infected persons or with multiple sexual partners) is
a more important risk factor (11).

The decrease of HBV infection among health care
workers is largely the result of immunization with
hepatitis B vaccine and wider implementation of

universal blood precautions (11). The decrease -

among the homosexual male population is attributed
to behavioral changes to reduce the risk of acquiring
human immunodeficiency virus (HIV) (11,41-48);
few individuals in this risk group had actually been
vaccinated, because of a lack of programs (12).

Recent studies suggest that many adolescent and
young adult homosexual and bisexual men are not as
concerned about HIV risks as are older homosexual
and bisexual men. Adolescent and young adult ho-
mosexual and bisexual men continue to engage in
unprotected anal intercourse (49-51), report higher
levels of unsafe sexual behavior than do older homo-
sexual and bisexual men (49,52-54), and continue to
become infected with HIV (51,55) with infection rates
highest among African-American homosexual and
bisexual men (51).

Modification of high-risk behavior in the face of
AIDS is also less common in heterosexual adolescent
and young adult populations (44,56-61), as is risk
reduction among urban minorities (44,62). Although
some studies indicate a reduction in high-risk sexual
behavior by adolescent males (63) and urban minor-
ities (63) in response to concern about contracting
HIV, many other studies show that the sexual behav-
ior of adolescents (56,58,59,61-66) and college stu-
dents (60,67) is not changing dramatically despite
increased knowledge about the health risks associ-
ated with high-risk sexual practices.

The rate of HBV infection among IV drug users
has increased (11), but some data are promising. To
reduce the risk for acquiring HIV, IV drug users
show an increase in demand for new, unused nee-
dles, an increase in needle sterilization (44), and a
decrease in needle sharing (44). Although needle
exchange programs have shown success (68,69), nee-
dle exchange is illegal in 11 states and some cities.

HBV Risk Behavior of Adolescents

The increased risk of acquiring HBV infection is
associated with an increased number of sexual part-
ners (70), increased number of years of sexual activ-
ity, and history of other sexually transmitted dis-
eases (39,71-74). Heterosexual activity among U.S.
adolescents has increased dramatically since the
1970s (63,70,75). In 1970, 4.6% of 15-year-old girls
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were sexually experienced, in contrast to 1988, when
25.6% were sexually active (70). The national school-
based 1991 Youth Risk Behavior Survey sampled
students in all public, private, and parochial schools
from grades 9 to 12 to measure health risk behaviors
among adolescents (76). Among all students, greater
than half had participated in sexual intercourse and
almost one-fifth had four or more sexual partners in
their lifetime (76,77). Among the students who en-
gaged in sexual intercourse, almost 70% were cur-
rently sexually active (within 3 months preceding the
survey), and fewer than half had used a condom
during their most recent sexual intercourse (76). The
prevalence of these behaviors is probably underesti-
mated for the total adolescent population, because
adolescents who do not attend school were not
sampled, and delinquent youths show marked in-
creases in many HBV risk behaviors (78). The high
rates of STDs (79,80) and pregnancy (80,81) in the
adolescent population confirm that many adoles-
cents engage in unsafe sexual practices (82). One in
eight adolescents is diagnosed with an STD (83).
Among sexually active individuals of all ages, 15-19-
year-old adolescents have the highest rates of gonor-
rhea, syphilis, cervicitis, and hospitalizations for pel-
vic inflammatory disease (PID) (84-86). Adolescents
are at higher risk for certain STDs than are persons in
other age groups (87) as a result of increased cervical
columnar epithelium which is less resistant to chla-
mydial and gonococcal infection and a relatively
unchallenged immune system, because they are less
likely than older persons to have been exposed to an
STD. Adolescents who have STDs such as herpes,
chancroid, and syphilis may be more susceptible to
infection because of open genital lesions. ‘

Studies show that as adolescents age, they in-
crease their level of sexual activity and decrease their
condom use (88). Use of birth control pills is higher
among older than younger adolescents. These find-
ings suggest that although the older group were
better protected against unintended pregnancy, they
were less protected against acquiring STDs such as
hepatitis B.

High-risk individuals may engage in high-risk
behaviors. Many injecting drug users share needles
and other equipment, trade sex for drugs, and have
unprotected sex with numerous partners (89-91).
Youth at the highest risk are often homeless and/or
runaways, school dropouts, youth offenders, injec-
tion drug users, or users of crack cocaine, and
therefore may be especially difficult to reach. Alcohol
and other noninjection drug use can precede several
risk behaviors such as unprotected sex (51,88) larger
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number of partners (88), and increased frequency of
intercourse (88).

Human immunodeficiency virus and AIDS-reduc-
tion research has determined that adolescents are
likely to be the most difficult age group to influence
toward prevention, largely because of their suscep-

tibility to negative peer pressure, propensity to take,

risks including sexual and drug experimentation,
sense of invulnerability and immortality, and diffi-
culty grasping the long-term adverse consequences
of current behavior (92-96). Because the prevalence
of hepatitis B infection significantly increases at ages
when adolescents begin to experiment with sex and
drugs, preventive intervention beyond education
and counseling is crucial, and administration of the
HBV vaccine is warranted.

Adolescent Vaccination Strategy

Adolescents represent a unique challenge for vacci-
nation. First, the immunization schedule requiring
administration of three doses of vaccine over a
6-month period poses certain logistical difficulties.
Adolescents are often noncompliant with appoint-
ments (97), and successful completion of the immu-
nization scheme may require extra effort to promote
compliance. Fitting the three-dose regimen into the
academic year favors vaccination provided through
school-based clinics or school-wide efforts, although
few such extensive undertakings exist (98,99). Thus,
the health care provider may have to start the
three-dose schedule for many individuals at different
times in the academic year. The feasibility for com-
pletion of the three-dose regimen (22) around school
vacations, examination periods, and so forth should
be considered. The 0-1-6-month schedule is recom-

mended for vaccinating adolescents with the age-

specific dose of the vaccine (Table 1) (19). The dosage -

of Engerix-B for adolescents ages 11-19 for the usual
dosing schedule of 0-1-6 months previously was 20
pg/dose; the current recommendations are either 10
or 20 wg/dose. Geometric mean titers 1-2 months
after completion of the three-dose series (0-1-6
months) are higher for patients receiving the 20 pg
dosage, but seroprotection rates are similar for both
groups (100).

The AAP recommends that all adolescents be
immunized against hepatitis B (22), and the ACIP is
currently drafting recommendations for universal
adolescent immunization. Pediatric and adolescent
health care providers should regard each patient as
currently or potentially at risk for HBV infection. For

JOURNAL OF ADOLESCENT HEALTH Vol. 17, No. 4

adolescents, a thorough sexual history should be
taken including past sexual experiences. Beside the
AAP, others advocate that all sexually active young
adults be targeted for vaccination (99). Until the
financial resources allow for universal vaccination, at
the very least, a target strategy to vaccinate adoles-
cents who demonstrate high-risk behavior is recom-
mended. Until such time as universal immunization
is accomplished, the AAP recommends that special
efforts be made to vaccinate adolescents who: (a)
have sexually transmitted disease(s), (b) have had
more than one sexual partner in the previous 6
months, (¢) are IV drug users, (d) are sexually active
homosexual or bisexual males, (e) are sexual contacts
of high-risk individuals, or (f) may have occupa-
tional exposure to blood or blood-contaminated
body fluids. Immunization should be emphasized
for adolescents living in areas where increased rates
of IV drug abuse, teenage pregnancy, and/or sexu-
ally transmitted diseases occur (20). Requests for oral
contraception may be an indication for vaccination,
because the use of barrier methods of contraception
is low among adolescent users of oral contraceptives
(101-103). The health care provider must be skilled in
eliciting a personal history detailed enough to iden-
tify high-risk behavior, and must convey the impor-
tance of receiving the vaccine for those who demon-
strate high risk for infection.

Adolescents at highest risk would most likely be
least compliant, and asking adolescents to participate
in a three-dose immunization series over a 6-month
period is likely to result in high dropout rates (20).
The health care provider may employ several meth-
ods to promote successful completion of the three-
dose schedule in this group. Studies show that
adolescents are more prone to keep appointments if
they feel they are susceptible to infection (104,105),
realize appointments are for treatment purposes
(106), and understand the negative consequences of
not adhering to the regimen (107). The health care
provider may discuss the negative consequences of
no or incomplete vaccination such as the danger of
acute infection; the slim, yet real chance of becoming
a chronic carrier; the limited success, high cost, and
significant morbidity of the current treatment for
chronic carrers; and the likelihood of developing
life-threatening liver complications if chronic infec-
tion develops.

Adolescents may think they are immune from
infection after just one dose of vaccine and may miss
or break appointments for subsequent doses. The
health care provider should stress that three doses
are needed for optimal protection, and it is the third
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dose in particular that markedly increases the vac-
cine’s protective capacity (108).

Adolescents will be more compliant with appoint-
ment keeping if it is understood that the return
appointments are for treatment rather than a non-
therapeutic procedure such as screening (106,
109,110). A recent study showed that although pre-
vaccination screening may be cost-effective for some
high-risk groups, the additional office visit required
for prescreening lowers the completion by 22% (111)
as well as increases the costs for the entire series.

Clinic-specific factors that lower broken appoint-
ments include appointment reminders such as
mailed or telephone reminders (112), appointments
with the same physician to promote a sense continu-
ity of care and order (97,112,113), and appointments
at specific times (112) to limit long waiting times
(105,114,115).

Although preexisting health services are not nec-
essary to carry out vaccination (98), the presence of a
school clinic may facilitate such programs (98). In a
school setting, the vaccine can be coordinated with
educational and motivational approaches to encour-
age student participation (98). Peer counseling ser-
vices can be used through schools, and is being used
in some settings including universities to promote
vaccine use and compliance by students. In addition,
school-based health personnel can provide follow up
for students who do not return consent forms or miss
vaccine doses (98). Currently more than 500 school-
based clinics are believed to exist. Hepatitis B vacci-
nation programs for adolescents and preadolescents
in schools and other settings have been conducted
from 1992 to 1994 in California, Louisiana, and
Oregon (98). The vaccine was made available on a
free and voluntary basis in all instances. Between 82
and 95% of individuals completed the three-dose
schedule.

Because the least accessible adolescents may be
the most at risk (116), special efforts must be made to
reach adolescents not attending school. In Oregon,
adolescents at high risk for infection were accessible
through juvenile detention centers, school-based pri-
mary care clinics, residential facilities for psychoso-
dally dysfunctional children, and family planning
and STD clinics (98). To reach more adolescents at
risk, the vaccine should also be made available
through drug outreach and treatment programs.

Vaccines

Two hepatitis B vaccines, Recombivax HB and En-
gerix-B, are currently available in the United States
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(19). Both are produced by recombinant DNA tech-
nology (19) and appear to be equally immunogenic
(20). They may be used interchangeably in their
respective recommended doses (20) (Table 1). The

" vaccination schedule most used for adults and chil-

dren has been three intramuscular injections, the
second and third administered 1 and 6 months
respectively, after the first (19).

Side effects of the vaccine are rare and, if present,
are minimal, consisting primarily of soreness at the
injection site. Prevaccination serologic testing is gen-
erally not cost-effective or indicated except in the
cases of high-risk adolescents such as IV drug users
and male homosexual or bisexual teenagers (22), or
persons from hepatitis B endemic countries, particu-
larly Southeast Asia (111). Immunizing an individual
previously exposed to the virus apparently causes no
adverse effects (117). However, these individuals
should be warned that the vaccine is not protective of
previous infection and does not “cure” a chronic
carrier. It should be stressed that the vaccine does not
make high-risk behavior any safer; they remain at
high risk for acquiring all other STDs unless they use
appropriate preventive measures (118).

Although the importance of completing the three-
dose series to assure (up to 99%) protective immu-
nity should be stressed, partial completion of the
vaccination series is not completely ineffective; a

Table 1. Recommended Doses of Currently Licensed
Hepatitis B Vaccines (rev. 1995)*

Recombivax HB
Dose: ug (mL)

Infants of HbsAg-negative 25 (0.5 10 (0.5)
mothers and children
<lly
Infants of HbsAg-positive 5.0
mothers
(HBIG [0.5 mL] should (1.0
also be given)
Children and adolescents 5.0 (0.5)° 10 (0.5
11-19y
Adults 20 y or older 10.0
Dialysis patients and other 40.0 (1.0)¢ 40
immunosuppressed
adults

? Pediatric formulation.

b Adult formulation.

¢ Special formulation for dialysis patients.

4Two 1.0 mL doses administered at one site in a 4-dose
schedule at 0,1,2 and 6-12 months.

* Committee on Infectious Diseases, American Academy of
Pediatrics, Hepatitis B. In: Peter G, Halsey NA, Marcuse EK, et al,
eds., Redbook 1994: Report of the Committee on Infectious Dis-

eases. 1994; 224-238.

Engerix-B

Patient Group Dose: ug (mL)

(0.5)® 10 (0.5

(1.0)® 20 (1.0
(2.0
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study showed that 81% of healthy adolescents
achieved protective antibody levels after only two
doses of the vaccine (108).

Postvaccination screening for a serologic response
is not necessary after routine vaccination of infants,
children, or adolescents (19). If a protective antibody
response develops after vaccination, vaccine recipi-

ents are virtually 100% protected against clinical

illness (19). Booster doses of the vaccine are not
currently recommended (19); long-term studies
show that immunologic memory remains intact for
at least 9 years (119) and confers protection against
HBV even though antibody titers may fall below
detectable levels (120,121).

Cost

The hepatitis B vaccine is the only vaccine for an STD
(122) and is considered to be the first effective
anticancer vaccine (99,123), because of the strong
association between HBV infection and primary hep-
atocellular carcinoma (4). Yet, cost and unfounded
fear of HIV infection have limited its widespread
acceptance (122). Fears concerning the earlier plas-
ma-derived vaccine and the transmission of AIDS
have been unfounded (40,124) and are nullified, as
plasma-derived vaccines are no longer produced in
the United States (20). Vaccine prices remain high,
however. In the United States, the three-injection
course costs $150-200 for an adult, although the
recent lowering of dosage recommendations for ad-
olescents receiving Engerix-B will lower the price of
the series. Licensure of new vaccines should decrease
the cost (122) of vaccine, and if a universal vaccina-
tion program for adolescents were to be imple-
mented, a substantial reduction in the price of the
vaccine could result from the high-volume sales it

would generate (125). Because cost is a major factor .

in the cost-effectiveness of any universal hepatitis B
immunization program (123), efforts should be made
to investigate cooperation between pharmaceutical
companies and federal health organizations concern-
ing pricing and volume.

A Model for Future Vaccination Efforts

Vaccinating adolescents and adults is substantially
more expensive than vaccinating infants, because of
their larger dose requirements and the higher imple-
mentation costs of delivering vaccine to target pop-
ulations (19). Although it is cost-effective, start-up
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costs of any universal immunization program will be
large (99).

Although vaccinating all children nearing, or in,
adolescence should be a priority of the health care
provider, this may not be economically feasible at
this time. Several models have been proposed most
efficiently and effectively to vaccinate the unimmu-
nized cohort when resources allow. The AAP recom-
mends vaccinating children at an earlier age than 11
years (22), because better immune responses are seen
in younger persons (126) and younger children re-
quire lower doses (22). In studies using three 5 ug
doses (half the adult dose) for children under 12
years old, over 99% developed protective antibodies
(14). Moreover, because age at acute infection is
inversely related to the likelihood of chronic illness,
immunizing children as young as possible will have
the greatest effect on minimizing the chronic carrier
population.

If hepatitis B vaccination is not readily accessible
through the adolescent’s usual source of health care,
then vaccination could be done in schools either by
the school nurse or during schoolwide vaccination
drives. The first year could involve mass vaccination
of all children 10 years of age and older. Universal
vaccination of adolescents will result in a more rapid
reduction of HBV transmission and infection in this
group most at risk of acquiring HBV infection (20).
When resources do not permit vaccination of multi-
ple-age cohorts of adolescents, an alternative ap-
proach is continuous vaccination of students in a
single grade or age cohort (98). Subsequent years
efforts would therefore only need to focus on vacci-
nating each new 10-year-old cohort. Bloom et al.
suggest proof of HBV immunization be required for
entrance into middle or junior high school (123).
Some colleges (99) are contemplating making immu-
nization an admission requirement. Beginning in
1996, the Commonwealth of Massachusetts will re-
quire children entering kindergarten to be immu-
nized against hepatitis B.

Unlike most preventive health care programs, a
universal infant hepatitis B vaccination program
dictates a several-decade perspective (123). Incurring
costs of infant vaccination today results in savings in
the future by preventing infection in 20 years, and
chronic liver disease, hepatoma, and death in 60
years (125). A universal adolescent vaccination pro-
gram would result in the most immediate health
benefits and acceleration toward the eradication of
HBV in the United States.
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