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I n 1987, Susumu Tonegawa won the Nobel Prize in
Medicine. He was taken to Stockholm, treated like visiting
royalty and, in a lavish and spectacular ceremony, awarded
mankind’s greatest scientific prize. When Dr. Tonegawa
returned to his home in Boston, he was asked by a local
reporter to describe his experience. “It paled in comparison
to the birth of my son,” he said.

Children are our greatest prize. And we, as parents,
want to do what is best — to nurture them and protect
them from harm.

Very soon after our babies come into this world, we are
asked to give them vaccines. We are told that vaccines will
protect them from pneumonia, bloodstream infections,
meningitis and other serious infections. Within 2 days of
age, children will get a shot of the hepatitis B vaccine.



T

How do vaccines work?

‘What is immunity?
Lets use chickenpox to explain what we mean
by “immunity” Before we had a chickenpox
vaccine, almost all children got chickenpox.
A few children who got chickenpox had

very mild symptoms.

Most children experienced a
moderate chickenpox infection, consisting
of about 300-500 blisters, fever and intense
itching that lasted for several days.

Occasionally children with chickenpox
would get a severe infection of the skin, brain or lungs. Indeed,
before the chickenpox vaccine, every year about 10,000 people
were hospitalized with complications from chickenpox infection
and about 100 died from the disease. Most of these people were
previously healthy children.
However, regardless of whether children got mild, moderate
or severe infection with chickenpox, they
all had one thing in common: they were
not likely to ever get chickenpox again.
They were now “immune”
to chickenpox.

Vaccines give immunity
without making children suffer
the high price of natural infection.
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Because chickenpox caused occasional hospitalizations and deaths
in children, a vaccine was made to prevent it.

The chickenpox (or varicella) vaccine, like all vaccines,
separated the part of the chickenpox virus that made children sick
(the pathogenic or virulent part) from the part that made them
immune (the immunogenic part).

The chickenpox vaccine was made by taking natural chicken-
pox virus and growing it in specialized cells in the laboratory.

As the chickenpox virus got better and better at growing in these
laboratory cells, it got worse and worse at growing in children.

The chickenpox vaccine represents the best of two worlds. On
the one hand, the vaccine grows well enough in children to cause
immunity. On the other hand, it doesnt grow well enough to
cause disease. Therefore, children can get immunity

to chickenpox without having to suffer the
potentially high price of

natural infection.

All vaccines are made using
this same principle — separate
the part of the virus or bacteria
that makes you sick from the

part that makes you immune. In the pages
that follow, we will talk about how this is done for each vaccine.









Common Questions and Concerns About Vaccines

Are vaccines safe?
To best answer this question, we must first define what we mean
when we say “safe” If by “safe” we mean completely risk-free, then
vaccines arent 100 percent safe. Like all medicines, vaccines have
mild side effects, such as pain, tenderness or redness at the site of
injection. And some vaccines have very rare, but more serious,
side effects.

But nothing is harmless. Anything that we put into our bodies
(like vitamins or antibiotics) can have side effects. Even the most
routine activities can be associated with hidden dangers.

So a more reasonable definition of “safe”
would be that the benefits of a vaccine must
clearly outweigh the risks. You can think
of a vaccine as being like a seat belt.

Its possible that in an accident your
child’s seat belt could cause a minor
injury, like a bruise. That’s a side effect
of wearing one. But if you measure the
risk of wearing a seat belt against the
risk of not wearing one, the decision
to wear a seat belt is an easy one.

For each of the vaccines recommended

Jor children, the benefits far outweigh the risks.
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Can children manage so many different vaccines at the same time?
The mother’s womb is essentially a sterile environment. The fluid
surrounding the baby is free from bacteria. However, within
minutes of leaving the womb, the child must confront thousands
of bacteria. By the end of the first week of life, the child’s skin,
nose, throat and intestines are covered with tens of thousands of
different bacteria.

Fortunately, from the moment of birth, infants begin to develop
an active immune response to these bacteria — an immune response
that prevents these bacteria from entering the bloodstream and
causing harm.

The 14 vaccines that children receive in the first two years of life
are just a drop in the ocean when compared to the tens of thousands of
environmental challenges that babies successfully manage every day.

Do vaccines weaken the immune system?

Sometimes infections with natural viruses can weaken the immune
system. For example, children infected with influenza virus are at
risk of developing severe bacterial pneumonia. Also, children
infected with chickenpox virus are at risk of developing severe
infections of the skin caused by “flesh-eating” bacteria.

However, because the bacteria and viruses contained in
vaccines are highly weakened versions of natural bacteria and
viruses, they do not weaken the immune system. On the contrary,
vaccines prevent infections thatr weaken the immune system.

Can’t we give vaccines by a method other than shots?

Viruses and bacteria usually damage children by first entering the
bloodstream. So, the best way to fight off these infections is to
make antibodies that are present in the blood. By giving vaccines
as shots, we ensure that the body quickly makes antibodies

in the blood.
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For example, diseases like hepatitis B and chickenpox can be
prevented by giving a vaccine even affer a child is exposed to these
viruses. This is because antibodies in the bloodstream are made
more quickly after vaccination by shot than they are made after
natural infection.

Can vaccines cause long-term diseases like multiple sclerosis,
diabetes, hyperactivity, autism or asthma?

When one event precedes another, we often wonder whether
they are related.

For example, some people who smoke a lot of cigarettes get lung
cancer. But “Does cigarette smoking cause lung cancer?” To answer
this question, a number of studies performed in the 1960s compared
the incidence of lung cancer in people who smoked cigarettes with
that in people who didn’t smoke. The best studies “matched” these
two groups of people with regard to age, general health, medications
and so on. By “matching” these groups they made sure that the only
difference between them was cigarette smoking. The result was clear:
cigarette smoking caused lung cancer.

Similarly, some people who use cell phones get brain cancer.
But “Do cell phones cause brain cancer?” To answer this question,
the incidence of brain cancer in people who used cell phones was
compared with that in people who didn’t. Again, these groups were
“matched” to make sure that the only difference between them was
cell phone use. The result was also clear: cell phones didn’t cause
brain cancer.

Because vaccines are given to almost all children, many children
with diseases like autism, asthma or hyperactivity will have received
vaccines. And some of these children will have received vaccines
recently. The question is: “Did the vaccine cause the disease?” The
best way to answer this question is to do studies similar to those
described for smoking and cell phones.

Although not all potential associations have been studied, many
have. What we do Fnow is that vaccines don't cause autism, diabetes,
multiple sclerosis, allergies, asthma or permanent brain damage.
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( Vaccine Schedule )

Below is a likely schedule for all routinely recommended

vaccines for infants and young children. Most vaccines are given as
a series of shots (shown as #1, #2, etc.). Some of these vaccines
may be given in combination (such as DTaP-Hib or Hib-Hep B).
Also, as more combinations of vaccines become available, this
schedule may change. Because the schedule of vaccines is flexible,
the one used by your doctor may vary from that shown.

The following abbreviations will be used:
Hep B - Hepatitis B Vaccine
DTaP - Diphtheria-Tetanus-Acellular-Pertussis Vaccine
IPV - Inactivated Polio Vaccine
Pneum - Pneumococcal Vaccine
Hib - Haemophilus influenzae type b Vaccine
MMR - Measles-Mumps-Rubella Vaccine
Varicella - Varicella (Chickenpox) Vaccine
Rota - Rotavirus Vaccine
Flu - Influenza Vaccine
Hep A - Hepatitis A Vaccine

BIRTH 2 4 6 12 15 18 4-6
MONTHS MONTHS MONTHS MONTHS MONTHS MONTHS YEARS
HepB#1 | HepB#2 — — — Hep B #3 — —
— DTaP #1 DTaP #2 | DTaP#3 — — DTaP #4 | DTaP #5
— 1PV #1 PV #2 — — — IPV #3 IPV #4
— Hib #1 Hib #2 Hib #3 — Hib #4 — —
— Pneum #1 | Pneum #2 | Pneum #3 — Pneum #4 — —
— — — — MMR #1 — — MMR #2
— — — — Varicella — — —
— Rota #1 Rota #2 Rota #3 — — — —
— — — — Hep A — — Hep A
12 doses of flu 1 month apart

The hepatitis A vaccine is now recommended for all children
beginning at 1 year of age. The vaccine is given as a series of two
shots. The second shot is given six to 12 months after the first.

The influenza vaccine is now recommended for use in all
children in the United States between 6 and 23 months of age.
For that age group, the influenza vaccine is given as a series of two
shots in the fall or early winter. The second shot is given at least
one month after the first.
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C Resources )

We hope that the information provided in this booklet has
answered your questions about vaccines. If you would like to know
more about vaccines, vaccine safety, the science behind vaccines or
the process by which vaccines are tested and approved for use, here
are some other sources of information that you may find useful.

Books
Vaccines: What You Should Know (Wiley, 2003) was co-written
and revised by Paul A. Offit, M.D. and Louis M. Bell, M.D.

Vaccinating Your Child: Questions & Answers for the Concerned
Parent was written by Sharon Humiston, M.D. and Cynthia Good
and published in 2000 by Peachtree Publishers Ltd.

(www.peachtree-online.com).

Your Child’s Best Shot: A Parents Guide to Vaccination was written
by the Canadian Pediatric Society in Ottawa, Ontario.

Pamphlets and Informational Sheets
Vaccine Information Statements (VIS) on all childhood
and adults vaccines are offered by the Centers for Disease Control

and Prevention (CDC) and can be found at
www.cdc.gov/nip/publications/VIS.

Several pamphlets are available from the CDC: “A Parent’s Guide
to Childhood Immunization,” “Six Common Misconceptions
about Vaccination,” and “Guide to Contraindications to
Childhood Vaccinations.” They can be obtained free of charge
from the CDC by calling 1-800-CDC-INFO (800-232-4636) or

at www.cdc.gov/nip/publications.

“Plain Talk about Childhood Immunizations” describes

the facts behind all childhood vaccines and is offered by the
Public Health Department of Seattle and King County.

The pamphlet can be downloaded from the Internet at
www.metroke.gov/health/immunization/childimmunity.htm.
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Informational tear sheets titled, “The Facts about Childhood Vaccines”,
“Meningococcus: What You Should Know”, “Influenza: What You
Should Know” and “Rotavirus: What You Should Know” are provided
by the Vaccine Education Center at The Children’s Hospital of
Philadelphia and can be downloaded from the Internet at www.vac-
cine.chop.edu.

Videos

Two videos are available from the Vaccine Education Center at

The Children’s Hospital of Philadelphia: “Vaccines and Your Baby”
and “Vaccines: Separating Fact from Fear.” Both can be ordered from
the Internet at www.vaccine.chop.edu/orders_parents.shtml

or by calling 1-215-590-9990.

Hotlines

CDC, National Immunization Program. The CDC answers
questions that parents and healthcare professionals have about
vaccines. Information can be obtained by calling 1-800-232-4636
(English or Spanish) or from the Internet at www.cdc.gov/nip.

Professional and Parent Groups

The Vaccine Education Center at The Children’s Hospital of
Philadelphia (VEC) is composed of physicians, scientists, mothers
and fathers interested in explaining the science of vaccines in a clear
and straightforward manner. The web site is www.vaccine.chop.edu.

Parents Pack is a program administered by the VEC that parents can
join to receive monthly newsletters and updates about vaccines and
child health-related issues. The website is
www.vaccine.chop.edu/parents.

The Allied Vaccine Group is comprised of web sites dedicated to
presenting valid scientific information about vaccines.
The web site is www.vaccine.org.

The American Academy of Pediatrics (AAP) is an organization

of pediatricians interested in promoting the health and well-being of
children. In addition to their interest in all aspects of healthcare for
children, the AAP has information about vaccines on their

web site at www.cispimmunize.org.

National Network for Immunization Information (NNiz) is a special
project of the Infectious Diseases Society of America, the Pediatric
Infectious Disease Society, the American Academy of Pediatrics, the
American Nurses Association, the American Academy of Family
Physicians, the National Association of Pediatric Nurse Practitioners,
the American College of Obstetrians and Gynecologists, and the
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University of Texas Medical Branch provides excellent, up-to-date
information about vaccines and vaccine safety. The web site is
www.immunizationinfo.org.

Immunization Action Coalition (IAC) is a nonprofit organization that
works to boost immunization rates and prevent disease. The IAC
provides excellent and timely information, including practical tips
about vaccine use, and in addition, translates vaccine information
into many languages. The web site is www.immunize.org,

Vaccine Information for the Public is a site administered by the IAC
and is designed for the public and healthcare professionals. The web-

site is www.vaccineinformation.org.

Childrens Vaccine Program has committed funds to support the
infrastructure for vaccine delivery and education worldwide.
Information can be found at www.childrensvaccine.org.

Every Child by Two was founded by Rosalynn Carter and Betty
Bumpers and works to increase awareness of the need for
immunizations by two years of age. The web site is www.ecbt.org.

Institute for Vaccine Safety is based at The Johns Hopkins Hospital
and provides excellent, thorough and up-to-date information on vac-
cine safety. The web site is www.vaccinesafety.edu.

The National Partmership for Immunization is a joint program

of the National Healthy Mothers, Healthy Babies Coalition and the
National Foundation for Infectious Diseases, and is interested in
increasing national awareness of the value and importance of infant,
childhood, adolescent and adult immunization. The web site is
www.partnersforimmunization.org

The Albert B. Sabin Vaccine Institute is a non-profit public
organization. The Institute is dedicated to continuing the work of
Dr. Albert Sabin, who envisioned the enormous potential of vaccines
to prevent deadly diseases. The Sabin Vaccine Institute promotes
rapid scientific advances in vaccine development, delivery and
distribution worldwide via vaccine research and development,
academic support and public awareness. The web site is
www.sabin.org.

Parents for Kids with Infectious Diseases (PKIDS) offers parents infor-
mation about infectious diseases and provides support services for
parents of children with long-term infections (such as hepatitis B
virus). The web site is www.pkids.org.
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( Vaccine Record )

Below is a list of the recommended childhood immunizations.
Please have your child’s physician or other healthcare professional
fill in the date that your child receives a vaccine.

Number of Doses

Vaccine #1 #2 #3 #4 #5 #6

Hep. B

DTaP

Hib

Polio

Pneumo

MMR

Varicella

Influenza

Hep. A

Rota

Other

Other

Child’s Name Date of birth

Comments/Notes:
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