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U n d e r s ta n d i n g

Pa r e n t s

Recommending Vaccination with Confidence
H e l p i n g  Par e n t s  M ak e I n f o rm e d C h o ic e s F o r Th e ir  C hil d

Tailoring Messages
– Right Message –
– Right Time –
– Right Place –

4 Different Parent Types
Spend Less Time

Spend More Time

1
Stress
that benefits
outweigh
risks

+

2

Provide
reading
materials

3

4
The Believer Parent

The Cautious Parent

Lowest Information needs

High Information needs

• Highest commitment to vaccination
• Completes childhood series
• May ask about safety and side effects

• High emotional involvement with child
• Rigid thought patterns
• Moderate to low commitment to vaccination
• Believe disease protection is necessary
• May pick and choose some vaccines over
others, or may be late

The Relaxed Parent

Be cautious not to
“oversell,” meaning
don’t spend more time
than needed. Trust that
they are making an
informed decision.

Low to Moderate Information needs

Encourage Dialogue
• Present a balanced view
• Vaccines are not 100% safe;
reassure that risks are low
• Emphasize benefits of vaccination
• Stress risks of disease + serious complications

• Highest commitment to vaccination
• Completes childhood series
• Less likely to ask questions
• May need to probe for unanswered questions

What They Might Ask
• Benefits of natural disease
• The need to get all the vaccines

The Conscientious Objector Parent
Low or NO Information needs
• These parents are firm about not vaccinating
• Studies show they are unlikely to change their minds
Best Practice Points for Discussion
• Confirmation: Is your decision firm?
• Are you aware that a decision not to immunize is a
decision to accept the risks and consequences of disease?

Be cautious
about getting into
a lengthy debate
and spending too
much time.

Important information to provide
• If an outbreak, child may be excluded from school/daycare
setting for a duration of days to months, until outbreak is over
• Keep child home if sick to protect others
• Concerned about infectious illness and going to doctor? Let
them know before you go as special arrangements may be needed
• May I send you a handout giving tips on how to evaluate websites
and scientific literature for legitimacy?
• Are you willing to receive any vaccine information?
• Your decision will be noted in your child’s file.

It’s never too late
to immunize!

Provide
reading
materials

Helpful “TELL” Words
Encourages discussion rather than
yes and no answers
“Tell me how you made your choice” “Shots” is an acceptable
term to use with parents
“Tell me why you feel that way”
and is used widely in
“Tell me what worries you”
parent literature.
“Tell me what you know”
“Tell me what you know about getting
more than one shot at a time”

Make a Clear Recommendation
Empathize with Parents
Respect Parent Choices
Source: Keane, M., Walter, M., & Patel, B., et al. (2002)
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Pa r e n t s

Many Factors Make Risk Communication
Complex and Challenging
10 Truths About Vaccination

Common Themes Providers
May Hear From Parents

Dr. Gary Marshall vaccine and risk communication expert
1. Vaccines are good

“I heard that vaccines cause brain disorders and other diseases”

2. Public concern about vaccines is pervasive (spread throughout)

“I feel there’s no need, these diseases don’t pose serious risks”

3. Fear of vaccines can lead to public harm

“I read that too many shots weakens the immune system”

4. Vaccines are not 100% safe

“I was told by my naturopath that natural disease is better”

5. Parents want the best for their children

“I read on the internet that good natural alternatives are available”

6. The public has little understanding of vaccinology

“I am against this based on my religion”

7. Risk perception is critical

“I have a friend who’s child got seriously ill after their vaccine”

8. There are anti-vaccine champions

“I am not sure I trust medical information, it may not be the
whole truth”

9. Questions remain (scientific information always improving)
10. The decision not to immunize is an active decision to
remain susceptible to disease

Who are Parents Talking to?
• Influenced by healthcare provider (90%)
• Friend with medical training (56%)

You Can

Knowledge

Make a

Skills

Difference

Attitude

• Family member (55%)

• Know all the details

• Multi-media (20–30%)

• Tailor communications • Encourage talking it out

Source: Dept. of Health, CDC Atlanta

Information received
from nurses & doctors
is highly valued.

• Recommend with confidence • Be supportive • Be empathetic

Parent information needs/choices may change with their child’s age
Age

Timing: Parents want information here

Occupation
Lifestyle

Gender
Prenatal

Education

Race

Newcomers

Time Pressures

Religion

Individual
Perception
of Risks &
Benefits

Culture
Infant
Birth–1yr

Secondary

Parents
Toddler
18months–3yrs

Ability to
Control Risks

Personal Beliefs
& Values

Attitudes &
Opinions

Multi-media
Preferences

Elementary

Methods of Data
Presentation

Stages of Behaviour
Change

Home Base:
Urban/Suburban/Rural
Source: Health Canada

School Entry
4–6 yrs
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Vacc i n e s W o r k

Vaccination is Considered the
#1 Public Health Achievement of the 20th Century
Vacc i n e s a r e Sa f e !
They Work!
Get Them All!

Prevents
Illness &
Death

Get Them On Time!

Improves
Quality
of Life

Va c c i n at i o n

Prevents
Disease
Outbreaks

Guards Against
Missed Work
School or Travel

Offers Many
Benefits

Reduces
Healthcare
Costs

Protects
Families &
Communities

Incidence of Invasive Pneumococcal Disease in
Children <3 years

Pass on the Message: Vaccines Work!
Cases in Canada
in Peak Year Before
Routine Immunization

Diphtheria

9,000

1

HiB

2,000

68

Hepatitis B

3,000

829

Measles

300,000

7

Mumps

52,000

32

Pertussis

25,000

2,712

Polio

20,000

0

Rubella

69,000

9

Total

480,000

3,658

Source: Provisional Data Public Health Agency of Canada.
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Cases
in 2004

160
Rates per 100,000 population

Vaccine
Preventable
Disease

<1 year

140

1 year

120

2 years

100
80
60
40
20
0

2002

2003

Year

2004

2005

Source: Paulus, S., et al. (2006). Incidence of invasive pneumococcal disease after introduction
of the universal infant immunization program, British Columbia (2002–2005). CCDR, 32–14.
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Vacc i n e s W o r k

Vaccines Protect Children Now and in the Future
For some parents, examples of other risks may help them realize that vaccine risks are very rare.
L i k e l i h o o d

o f

D e at h

o r

S e r i o u s

I n v o l u n t a ry R i s k s

Tetanus deaths
Diphtheria deaths

MORE LIKELY

Pertussis deaths

B e f o r e Vacc i n e s

Measles deaths
Auto accident deaths

LESS LIKELY

Severe reaction from DTaP vaccine
Severe reaction from MMR vaccine

I n j u ry

*

v o l u n t a ry R i s k s

30,000
5,000
2,000
500
300
200
36
30
21
11
4
3
1

MORE LIKELY

Deaths from motorcycling
Smoking one pack of cigarettes per day
Skydiving deaths
Farming deaths

Mother dies during childbirth
Soccer or football deaths
LESS LIKELY

* Number of affected persons per 100,000 people at risk each year in the U.S.A.
Source: Centers for Disease Control and Prevention, National Immunization Program. (2004). NPI reference guide on vaccines and vaccine safety.

More Examples:
Few Things Meet the Definition of
Harmless

Has a cautious parent taken these into consideration?
Where will your child be 5/10/20
years from now? Vaccines protect
children throughout their life.
•
•
•
•
•
•
•
•
•
•

Daycare, pre-school, after-school care
Birthday parties
The outdoors
Waiting room at a doctor’s office
Sharing a place to sleep at camp
On an airplane, bus or the skytrain
School, college, or university
Living in a dormitory, in the military
Community centre, concert or event
Workplace

Looking to the future – places where
Immunization records are required
•
•
•
•
•

Daycares, pre-school and kindergarten entry
Childrens’ camps
Outdoor adventure schools  
Canada & abroad, some schools require records.
In the US, school applications may not be
considered, or may be delayed without records
• Travelling may require immunization records
• Involvement in healthcare, the military,
first response

Everyday activities* have hidden dangers:
• 350 people die in bath or shower related accidents
• 200 people choke after food blocks windpipe
• 100 people are struck and killed by lightening
*In the US each year. Source: http://www.immunize.org/catg.d/4038myth.pdf

Unvaccinated Children:
Are They Really Still Protected by
Herd Immunity?
Measles example: even in communities where the highest
level of measles coverage of 90% is attained, the risk of
getting measles is still 35x higher for those unvaccinated
Source: Your Child’s Best Shot, 3rd ed.
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i n j e c t i o n s

Multiple Injections: Are Safe! Give Them All! Give Them on Time!
Remind Parents

Remind Yourself

• Children tolerate multiple injections well

• If you’re comfortable, the parent and child will feel more
comfortable

• It’s safe to give them all at once

• There is no guarantee a parent will come back on time,
leading to further delay

• Side effects don’t increase with multiple injections
• Best protection is ensured at the earliest age possible

• The dose may get missed altogether and follow-up will be
needed

• Protection is delayed when “live” vaccines are not given together
• Children who are unprotected are at risk
• Multiple injections mean fewer clinic visits and less
inconvenience for parents

“Why does my child have to get so many shots?

Building Immunity
Here’s How Diphtheria, Tetanus and Pertussis Vaccines Work within the Immune System
Keeping immunity strong over a lifetime

Full immunity: large numbers of antibodies &
memory cells provide best protection when needed
Antibodies & memory cells
continue to grow in numbers

Dose 4

Antibodies & memory cells
begin growing in numbers

18 months
Full immunity

No protective immunity but
‘primes’ the immune system

Booster
4–6 yrs

Booster
Grade 9

Booster
Adult

Dose 3

6 months

Dose 2

4 months

Dose 1

2 months

Hi

gh

Ri

sk

fo

r

Di

s

s
ea

e
For detailed information about the immune system
and specific vaccine schedules refer to the BCCDC
Immunization Program Manual.
Multiple Injections are Safe
• Disease weakens the immune system, not vaccines
• An infant’s immune system is able to respond to
10,000 vaccines at once

Nature
of vaccine

Cold chain

Presence of
circulating antibodies

Factors
influencing the
immune response

Compliance with
schedules

• The total amount of antigens received uses up about
0.1% of an infant’s immune system

Age & genetics

• Vaccinated infants are at lower risk of infection
with other pathogens
Source: Offit, P.A. et al. (2002)

Health & immune
system

Babies have
a similar immune
response to vaccines given
at the same time vs. vaccines
given at separate times
Source: Offit, P.A. et al. (2002)

Source: BCCDC Immunization Program Manual
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The Right Dose at the Right Time Ensures Best Protection
Factors Involved in Schedule Recommendations

When Minimum Intervals are Necessary:

To protect, vaccines are given at the youngest age
possible where safety and efficacy are proven

• Catch up needed: late start, delay or interrupted by a month or more
• Travelling internationally to endemic or high risk area
• Vaccines should not be given less than minimum intervals

factors:
• Age-specific risks for disease
• Age-specific risks for complications
• Ability of a person of a specific age to respond
• Potential maternal antibody interference

Note: Clinical trials have not evaluated minimum timing. It is believed
that the immune response is acceptable and will lead to adequate
protection.

There is no need
to restart a
vaccine series
regardless of the
time elapsed
between doses
Source: BCCDC Imms. Manual

Source: Advisory Committee on Immunization Practices. (2006)

Source: Advisory Committee on Immunization Practices. (2006)

Vaccines are safe, even if a child has a mild illness. Cold, cough, ear or skin infection,
low-grade fever, diarrhea, teething or taking antibiotics are not contraindications.

True contraindications are the only reason to delay
or forgo a vaccination. They are rare. Refer to the BCCDC
Immunization Program Manual.

Source: Canadian Immunization Guide, 6th ed.

Live Attenuated Vaccines

Inactivated Vaccines

A disease-producing (“wild”) virus or bacterium is
modified in the laboratory. The resulting vaccine organism
retains the ability to replicate (grow) and produces a strong
immune response. They usually do not cause disease. If
disease does occur it is usually milder than natural disease
and is referred to as a side effect.

These vaccines are produced by growing the bacterium or virus in
culture media. The organism is then inactivated by heat or chemicals.
Organisms in fractional vaccines are further treated to purify only those
components to be included in the vaccine.

1–2 doses required of the following vaccines:
Measles, Mumps, Rubella, Chickenpox

Inactived vaccines usually require multiple doses which varies by the
type of vaccine. They are not alive and cannot replicate, therefore, there
is no risk of getting the disease from the vaccine.

Inactivated
– Polio (IPV) –
– Influenza –

Subunits

Science & Technology Advances Over Time
1900–2000
Year

Vaccine

# of Proteins &
Polysaccharides

1900

1 (Smallpox)

200

1960

5 (Smallpox, DPTP)

3,217

1980

7 (DPTP, MMR)

3,041

2000

11 (DPTP–Hib, MMR,
Hep B, Varicella,
Pneumococcal)

123–126

Source: Offit, P.A. et al. (2002)

Fractional

Pure
Polysaccharides
– Pneumoccocal –
– Meningococcal –

Recombinant
(Genetically Engineered)

– Hepatitis B –

Toxoids
– Diphtheria –
– Tetanus –

Purified
Bacterial Protein
– Pertussis –
Conjugate
Polysaccharides
– Pneumoccocal –
– Meningococcal –
– Hib –
Source: CDC Atlanta Pink Book.
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s a f e t y

Information to Ease Parent Worries
Mild reactions are common and usually occur within 12–24
hours after injection and resolve within a few days
• Side effects are no worse if more than one injection received.
• Although no vaccine is 100% safe, serious side effects are very
rare. There is no comparison to possible complications of
natural disease.
• Symptoms that start more than 48–72 hrs. after vaccination
are usually not related to the vaccine.

Pentacel® (DTaP/IPV/Hib) Side Effects (Study of 1000 infants given 3272 doses)
Side Effect

Severity

Frequency (per dose)

Fever

>38º (100.4º F)

1/6 (16.7%)

>40º (104º F)

1/3000 (0.03%)

Any

1 out of 2 (45.2%)

Severe

1/100 (1.3%)

Any

1/3 (30.2%)

≥ 3 hrs. inconsolable
crying or screaming

1/333 (0.3%)

Any

1/9 (11.5%)

≥ 30mm or 1.3” wide

1/40 (2.5%)

Note: Can occur with
kindergarten booster

≥ 5cm or 2” wide

1/5 (20%)

Local
tenderness
or pain

Any

1/5 (22.3%)

Severe

1/34 (2.9%)

Fussiness

With MMR vaccine a fever, with or without rash, may occur 10 days after first dose.
Crying

Source: BCCDC Immunization Program Manual

With varicella vaccine 15% may have fever, ≤ 5% of children may get a chickenpox like rash ≤ 10 pox, 5–26 days after.
Local Redness

Terms used for
frequency of adverse events*
Very common >1/10
Common >1/100 – <1/10
Uncommon  >1/1000 – <1/100

There is Good Proof that Vaccines
Do Not Cause These Diseases:

•
•
•
•
•
•

Autism, arthritis, asthma
SIDS, brain damage
Diabetes, cancer
Multiple sclerosis
Chronic fatigue syndrome
Mad-Cow disease (vCJD)

People overestimate the risk of adverse events from vaccines
Reassure parents that serious risks are low
RARE*

• 1/2900 to 1/50,000 doses
• Seizure is a result of the fever
and not the vaccine.
• While this can occur post
vaccination, almost 3% of
healthy children experience a
seizure with any fever caused by
many common infections.
• Most fever with seizure occurs
between 6 months to 6 years.
• Seizures may be frightening
but do not cause harm,
permanent brain damage or
increase risk for epilepsy.

Arthus Reactions
Arthus reactions can occur with overly frequent boosters
of tetanus toxoid because circulating antitoxin levels
may be very high. This usually resolves within one week.
Source: BCCDC Immunization Program Manual

V ERY R A RE *

1/1,000 to 1/10,000
Fever followed by seizure is
the most common serious
vaccine side effect

Encourage
parents to call if they
have concerns

<1/10,000

HHE or hypotonichyporesponsive episode

GBS

Anaphylaxis

(Guillian-Barré Syndrome)

• 1/2100 to 1/4200 doses
• May occur after first dose
of a DTaP combo vaccine
but rarely with next doses.
• It’s a collapse reaction
that may frighten parents.
Signs and symptoms
are: pale, floppy and less
responsive than normal.
• Cause unknown

• GBS is serious, but
most recover.
• It is a neurological
disorder with muscle
paralysis and can
appear following a
variety of infections.
• Following influenza
vaccine, the frequency
is about 1.1 additional
cases above the rate in
unvaccinated persons
per 1 million doses.
The risks of harm
from influenza are
much greater.

The most common cause of
anaphylaxis is food, not vaccines.
Reactions are too rare to calculate;
about 1 in a million chance. Good
treatment is available. Death is rare.

Good News: complete
recovery, no harm, no
death or brain damage.
Can still get next doses
when due.

FACT: Infantile spasms are not caused
by vaccines

• The first seizure usually occurs between 2 and 8
months of age, the same time as vaccination.
• Babies seem normal at first however they have a
prenatal brain birth defect such as cerebral palsy,
delayed development or mental retardation.

Sources: 1) Your Child’s Best Shot, 3rd ed.  2) *Canadian Immunization Guide, 7th ed.
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Immunogenicity & efficacy

Disease

Immunogenicity:
Protective Antibody Levels

Tetanus
Diphtheria

+99%

Pertussis

Polio

90% after 2 doses; approximately
100% after series complete

Hib

95% after 2–3 doses*

Measles

Efficacy

Notes

Approximately 100% after
completing primary series*

Immunity wanes over time, boosters
needed

97%*

Immunity wanes over time, boosters
needed

Approximately 85%

Data shows protection does not
decline during first 4 years of followup. Duration of protection unknown

95–100%*
85–95% after single dose
given on or after 12 months
of age; approximately 100%
after 2nd dose

2–5% of children fail to respond after
the first dose, but excellent response
after 18 month booster*
Field studies have demonstrated
lower estimates of vaccine
effectiveness, usually around 80%
with one dose

Mumps

95% after 1 dose

95%

Rubella

Over 97% after 1 dose

90–97%*

Varicella

98% 4–6 weeks post vaccine (12
months –12 years); at 7 years
after vaccine, 96% had antibodies
persisting

Hepatitis B

After completed 3 dose series:
• < 2 years: 95%
• 5–15 years: 99%
• 11–15 years: 72% after 1 dose of
the 2 dose series and similar to
above after 2 doses

Retrospective studies in U.S. show
70–90% protection against varicella
disease of any severity and 95%
protection against severe varicella
disease for at least 7–10 years after
vaccination
85–95%*

Response rate to vaccine decreases
with age; also there may be a
reduced response in those with renal
failure, diabetes, HIV, chronic liver
disease, smoking, obesity and others
who are immunocompromised

97.4% (4 doses)
93.9% (3 doses)

99% effectiveness after completion of
3 dose series

(Black, S. et al 2000)

(NACI)

CDC Atlanta data shows how protection
builds with number of infant doses:*
Dose 1: 16–40%
Dose 2: 80–95%
Dose 3: 98–100%

Pneumococcal Conjugate

Meningococcal C

High levels of antibodies with
completed 3 dose series*
High protection predicted from
immunogenicty data

Early data shows 87–98%
effectiveness

Vaccine Efficacy

Vaccine Effectiveness

Vaccine efficacy is the proportion of cases prevented under ideal
conditions. Ideal conditions refer to completing a full course of vaccine on
time by all eligible individuals. Efficacy is established during clinical trials.

Vaccine effectiveness is the proportion of cases prevented under realistic
conditions and is affected by compliance, access and vaccine failure.
Effectiveness is established under field  studies or case-control studies.

Vaccines are not 100% effective, but they are
very effective against severe disease. That’s why vaccine
preventable diseases are rarely seen in Canada today.
Sources: 1) Canadian Immunization Guide, 7th ed.  2) *CDC Atlanta Pink Book, 9th ed.
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Vaccine Components=Immunogens+Additives+Residuals
The most
complete listing of vaccine
components can be found in the
Compendium of Pharmaceuticals
and Specialties (CPS) or the
vaccine package insert.

2- phenoxyethanol

Also found in lip balm, shampoo
and face cream

Thimerosal

Aluminum

What’s in a Vaccine?
Category

Formaldehyde

Eg. 0.02%, found in Pentacel® and
other combos, is less than 200 parts
per million. That’s several hundred
times lower than the amount that
can cause harm.
• Safe limit 0.1mg per dose
Human Serum Albumin

There is a stringent screening process
in place and there have been no
documented cases of transmission of
infectious agents to date
MRC5 & W1-38 Human
Diploid Cell Cultures or
Cell lines

Types

Function

Immunogens
Immunogens

• Formaldehyde naturally occurs
in the body, essential in human
metabolism. An average infant has
about 1.1 mg in their circulation.
This is 10 fold greater than a vaccine.

All components of a vaccine have an important role in keeping vaccines safe
and effective. Components are in minute amounts that are known to be safe.

Thimerosal is not used in routine childhood
vaccines. Safe, trace amounts are in flu vaccine which
is not given to infants under six months of age.

• Virus or bacteria: Live
• Mimic similar immunity to
attenuated, inactivated, subunits
natural disease – humoral
and toxoids
and cell-mediated immune
responses

Additives
Suspending
fluid

• Sterile water, saline or fluids
containing protein

Preservatives

• Thimerosal
• Phenol

Adjuvants
(70 year safety record)

• 2-phenoxyethanol

• They have been required since
the 1930s in multi-dose vials to
prevent serious infection/death
that can occur by contamination

• Aluminum salts: aluminum
hydroxide, aluminum
phosphate, potassium
aluminum sulfate (alum)

• Enhance the immune response
and stimulate antibody
production
• Controls acidity

pH
Stabilizers

• Prevent bacterial and fungal
growth in multi-dose vials

• Sugars: sucrose, lactose, sorbitol,
polysorbate 20 or 80
• Amino acids: glycine, MSG
• Proteins: human and bovine
serum albumin and animal
proteins such as gelatin (porcine
or bovine)

• Confirm product quality and
stability by protecting vaccines
from freeze-drying, heat
damage and sticking to glass
vial walls

• Potassium or sodium salts
Inactivating
Agents

• Formaldehyde, glutaraldehyde,
B-propiolactone

• Eliminate the harmful effects of
viruses and bacterial toxins

• Vaccines involved: Varicella, rubella
Antibiotics
• Neomycin, polymixin B
• Prevent contamination during
component of MMR, some polio
manufacturing process
types, hepatitis A
Cellular
• Yeast proteins, egg proteins,
• Used to grow and maintain
• These continuous cell lines were
products
glycerol, enzymes, animal and
proper growth of a virus
human serum, vero cell culture
created from 2 therapeutically
and human diploid cell cultures
terminated pregnancies in the early
(MRC-5 & WI-38)
1960s. Since the 60s these cell lines
Manufacturing Residuals
have continued to grow in the lab
Residuals such as inactivating agents, antibiotics, and cellular products are removed
and used to make vaccines
during the purification process. Only trace amounts of some proteins, but not the
• Key messages:
cells, remain in the vaccine which are too small to cause harm. The only possible
– No abortions are performed for
consequence is for individuals allergic to any of the residuals.
the purposes of making vaccines
– No on-going cell or tissue
harvesting occurs
Given the serious risks of complications such as brain damage or death, especially to unborn and newborn
– Only trace amounts of some
children of contracting rubella it is acceptable to vaccinate. “Parents have a moral obligation to secure the
proteins from cells may remain life and health of their children.” Source: The National Catholic Bioethics Center in Washington Ethics and Medics Vol 24, No 3, March 1999.
Source: www.chop.edu

• One of the most abundant elements
present in air, food, water
• Vaccines contain safe amounts of:
0.2–0.85 mg/dose
• Aluminum is found in food sources:
– Breast milk: 0.40mg/litre
– Infant formula: 0.2–1.1 mg/litre
– Antacids: 200–400 mg of
aluminum hydroxide per tablet
• Half-life of elimination is 24 hours
Gelatin

A rare hypersensitivity reaction can
occur: 1 per 2 million doses
“Mad-Cow” disease
or vCJD Myths

• Components derived from cows
include: gelatin, serum, glycerol,
enzymes and amino acids  
• The prions (proteinaceous infectious
particles) are detected in the brain,
spinal cord  and retina of cows, and
NOT in blood, other organs, or the
connective tissue where gelatin and
other components are derived from
to make vaccines
• Theoretical risk < 1/40 billion doses
• No known cases of transmission of
vCJD have occurred
Neomycin

• Less than 25 mcg or 0.000025 g of
neomycin per dose
• Risk of shock or hypersensitivity
is theoretical only therefore not a
contraindication
Egg proteins

• Egg allergies in 0.5% of population
• MMR vaccine has amounts too small
to cause reaction
• Influenza vaccine: only
contraindication is previous
anaphylactic reaction to eggs

Sources: 1) Offit, P., & Jew, R. (2003) 2) Canadian Immunization Guide, 7th ed.
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What’s in a Vaccine?
The Story of Thimerosal
Reality: The myth that thimerosal causes neurological
disorders will perpetuate for a long time so preparation to
answer questions is necessary.

No Evidence of Causality
In 2004, the IOM publishes their strongest statements
ever that show no evidence of causality between MMR,
thimerosal-containing vaccines and autism.
A large body of
epidemiological evidence
was reviewed.

What is thimerosal?
Thimerosal is a mercury-based preservative that is metabolized
into ethyl mercury and thiosalicylate. It is presumed that ethyl
mercury is rapidly excreted by the body and thus less likely to cause
harm. Methyl mercury, which is different from ethyl mercury, is
the big concern. It is a known neurotoxin in high concentrations or
when prolonged exposure. Common exposure is through fish.
Source: NACI Statement on Thimerosal 2003

Timeline of thimerosal removal from Canadian childhood
vaccines.
• Since 1997, DTaP, polio and Hib combinations (Pentacel® and
Quadracel®) have been T-free.
• MMR and any vaccine containing inactivated polio (IPV)
never contained thimerosal.
• By March 2001, all remaining universal childhood vaccines
were T-free with the exception of trace amounts in some flu
vaccines and Menomune® for high-risk children and travellers.  

Findings:

NOTE

This was reviewed by
the IOM in 2001 and
they found the evidence
was inadequate to
accept or reject a causal
relationship.

• Rejection of causality between MMR,
thimerosal-containing vaccines and autism.
• The potential biological mechanisms related to the immune
system for vaccine-induced autism generated, to date, are
theoretical only.
• The hypothesis that the MMR vaccine or thimerosal affects
metabolic, developmental, immune, or other physiological
or molecular mechanisms that are causally related to the
development of autism are theoretical only.
Source: www.iom.edu

The Connection is Just Not There

No experimental
or human evidence has
been found.

One study the IOM reviewed was a large Danish study reviewing 537,303 children. The
study concluded that the connection is not there – no evidence of a link between
autism and MMR. Read the full text article to find out more.
Source: New England Journal of Medicine. 2002; 347:1477–82.

Source: Your Child’s Best Shot, 3rd ed.

If thimerosal amount was safe, why remove it?
• Substitutes found; why expose if it’s not necessary?
• Less use of multi-dose vials
• To maintain public trust

Excellent References for Parents
• www.cps.ca/English/statements/ID/ID01-03.htm
Good overview; supports conclusions of other studies;
11 good references
• www.immunize.org/catg.d/p4026.pdf
Links to all kinds of research and reports. Does MMR vaccine
cause autism? Lists 17 studies that refute a connection and 3
studies that suggest a connection that were found to be flawed
• www.immunize.org/catg.d/p2065.pdf
Excellent Q+A. Explains flaws in Wakefield studies – e.g. the
first of two studies in 1998 only looked at 12 children which is
too small to draw conclusions
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National Advisory Committee on Immunization (NACI) statement on thimerosal:
www.phac-aspc.gc.ca/publicat/ccdr-rmtc/03pdf/acs-dcc-29-1.pdf

Autism Quick Facts for Parents
• 2007 U.S. data found that 1/150 children aged 8 had an ASD
(autism spectrum disorder). Source: CDC Atlanta
• Average age of diagnosis: aged 3   
• Males > Females: 4:1
• Increase in prevalence may be due to major changes in
diagnostic criteria which now includes children with milder
and atypical forms of autism
• Scientists don’t know the exact cause
• There is a genetic basis – 10 or more genes may be involved
• Other causes being studied: environmental, prenatal injury,
medical factors
• No evidence that the immune system plays a role
• Good resource to refer parents to: www.nichd.nih.gov/
publications/pubs/upload/autism_overview_2005.pdf.
Information about knowledge to date, red flags and other
signs and symptoms, treatment and references
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Until a Disease is Eradicated, the Vaccine is Necessary
Cases for Getting Vaccinated On Time
A Case for Chickenpox Vaccine

A Case for Pertussis Vaccine
Scenario

Scenario

“My baby is too young for her shots – I’ll wait until she is older”

Parent decides they want to let their child get natural chickenpox

Points of Discussion:
• Frequency of this very serious disease is still high among
infants 0–6 months. Complications may cause permanent brain
damage and 1–3 infants die every year in Canada.
• Pertussis disease causes 20–30% of infants to be hospitalized.
• It’s very contagious and infected teens and older adults
commonly, unintentionally, infect a young infant.
• Pertussis disease continues to circulate in the community
and outbreaks occur. Therefore, it’s important to vaccinate
according to the recommended schedule.
• Someone unprotected and exposed has a 90% chance of
pertussis infection.
The Ultimate Truth

What Happens if We Stop Immunizing?
↓ Vaccination ↑ Disease rates

Russia late 1980s
• Socioeconomic instability – 15 new
independent and Baltic states
• Collapse of public health system
• Disrupted vaccine supplies
• Childhood immunization rates declined
= D i p h t h e r ia e p i d e m ic
Source: World Health Organization

Complacency
can be fatal

Whooping Cough – England & Wales (1972–1997)
80

157,000
Cases
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A – Immunization rates decrease

70

There are many
examples like
this from around
the world.
Source: Public Health Laboratory Service, 2002

The risk differences don’t
even come close. The risk of a
vaccine preventable disease
causing serious harm is far
greater than the remote risk
of a severe adverse event
caused by a vaccine.

Source: Your Child’s Best Shot, 3rd ed.

Number of Cases (in thousands)

Benefits Clearly
Outweigh the Risks

Parents who decide not to vaccinate
actively decide to leave their children
susceptible to disease. Source: Dr. Gary Marshall

Points of Discussion:
• On average, children aged 2–12 years infected with
chickenpox disease will get 350 blisters and the # of blisters
increases with age. Blisters can cause permanent scarring.
• Chickenpox is one of the most common predisposing factors
for flesh-eating disease.
• As more children get vaccinated it won’t be as easy for a child
to get chickenpox the natural way when they are young.
Therefore, there is more chance they will get the disease when
they are older.
• If an adult gets chickenpox there is an increased risk for severe
complications:
– Death rate 25x higher
– Chickenpox in pregnancy can cause severe birth defects.
– This is called shifting the burden of disease.

72 74 76 78 80 82 84 86 88 90 92 94 96 98
Year
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It takes just one
person to start an
outbreak.

Were These Situations Preventable?
In Canada in the past
five years, 75% of measles
cases have been related to
travel or immigration.

Travel and Measles Exposure:
SeaTac Airport, January 2007

Government Decision to Stop
Vaccinating Cost Lives: Japan, 1975

Key messages:

Key messages:

1. Plane travel is a common way to be exposed to an infectious disease
2. Those vaccinated have best protection possible

1. Vaccination clearly prevents disease and saves lives
2. When vaccination rates drop below threshold levels, disease and
death rates can increase in a short period of time

Chain of Events:
• December 16 to January 6: the case was travelling in Thailand
• January 6: flew from Korea to Seattle and was feeling ill during
the flight. Case had measles and didn’t know it.
A L L ON  THE PL A NE  W ERE E X P O SE D
• January 6 at airport terminal: exposed all people nearby
• January 9 at hospital emergency: mask placed on case
minimized potential exposure to public and employees
• January 10: serological testing confirmed measles
• January 11: an official, medium level
alert, was broadcast by Washington
Measles
Transmission
State Dept. of Health
Consequences:
• Fortunately, no other cases materialized
Source: K. Rietberg, personal communication, Feb. 14th, 2007.

Virus can be transmitted
airborne, in aerosolized
droplet nuclei, which can
remain in the air for several
hours after an infected
person leaves a room.

Mumps Outbreak at Summer Camp:
New York, July 2005

Chain of Events:
• Side effects of “whole cell” pertussis were causing public concern
Side effects at the time were:
– Inconsolable crying: 1/100
– 105°F fever: 1/330
– Seizures with fever: 1/1750
• In 1975, negative publicity and parent refusals pressured the
Japanese government to stop using the vaccine
Consequences:
• 3 years before stopping vaccine: 400 cases/10 deaths
• 3 years after stopping vaccine: 13,000 cases/113 deaths
Action Taken:
• Japanese authorities realized how costly their decision was and
re-instated the vaccine. Disease and death rates returned to premoratorium levels.
• Scientists worked hard to create a new vaccine with fewer side
effects and by 1991 a new “acellular pertussis vaccine” became
available and was widely used by 1997.
Source: Immunization Action Coalition (2005).

Key messages:
1. Outbreaks still occur with many public health consequences
2. Those vaccinated have the best possible protection in a close contact setting
Chain of Events:
• A 20 year old, unvaccinated camp counsellor from the U.K., had mumps disease but didn’t know it
• At the time, there was a mumps epidemic in the U.K. involving 56,390 cases  
• 31 became ill with mumps including 19 staff from around the world (UK: 9, US: 5, Australia: 3,
Germany: 2) and 12 cases involving campers. Breakthrough disease occurred in some vaccinated
campers.
• Mumps disease was not considered at first because of lack of experience seeing mumps disease,
thus there was a late diagnosis.
Consequences:
• Late diagnosis led to a longer exposure period and delayed reporting, resulting in more cases
• A quarantine was imposed and the camp was closed leading to loss of employment and revenue
Action Taken:
• New immunization documentation regulations

Pertussis Vaccine Myth
The myth that pertussis vaccine
causes serious side effects still
persists. This is related to whole
cell pertussis vaccine not in use
today in Canada.

Children don’t die
from pertussis vaccine,
but they can die from
pertussis disease.

Another mumps epidemic
of 219 cases occurred in Iowa in
2006. Only 16% were linked
together suggesting frequent
unapparent transmission.

Source: Gangarosa, A., et al. (1999).
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Immunization Programs are Based on the Best Available Science
T h e  g o a l  is a l wa y s t o  be safe and pre v ent disease
Canada:
A world leader in
surveillance.

Safety
considerations

Vaccine
characteristics

Societal costs
such as days off work
Cost/benefit analysis

Burden of disease:
mortality, morbidity,
current treatments

Many factors are
carefully analysed before a
vaccine is made available to
the Canadian public

Recommendations made
by specialists in clinical &
preventative medicine
Program
implementation

Expert opinion of public
health officials

Ethical, legal & political
considerations
Findings of published &
unpublished studies

Results of manufacturers’
clinical trials

The IOM Conducts 8 Safety
Reviews: 2001–2004
The Institute of Medicine (www.iom.edu)
• Prestigious medical research organization
• Independent experts – no ties to manufacturers
• They look at the international body of
epidemiology studies comparing vaccinated to
unvaccinated populations

Source: L. J. Erickson et al. (2005)

Collaboration: The World Connected as One
Canada

The National Advisory Committee on
Immunization (NACI) publishes the Canadian
Immunization Guide and the Canadian
Communicable Disease Report (CCDR), which
includes vaccine recommendations.

Local, Provincial, National, Americas, International

Health Canada

• Review published and unpublished
scientific research, medical articles, personal
communications and submissions from
interested parties

BGTD ( Biologics and Genetic Therapies Directorate) – vaccine supply
PHAC (Public Health Agency of Canada)
• NACI – National Advisory Committee on Immunization – all program areas
• CAEFISS – Canadian Adverse Events Following Immunization Surveillance System
• IRID – Immunization and Respiratory Infections Division – analyse adverse events
• ACCA – Advisory Committee on Causality Assessment – serious and unusual adverse events
CPS (Canadian Pediatric Society)
• IMPACT – Immunization Monitoring Program
• CPSP – Canadian Pediatric Surveillance Program
• IDIC – Infectious Diseases and Immunization Committee
– vaccines and program recommendations

U.S.A.
U.S. Department of Health and Human Services
FDA (Food and Drug Administration)

Chair sits on
AAP Committee

IMPACT – Immunization
Monitoring Program, ACTive
Active Surveillance
• 12 Canadian children’s hospitals are
monitored for any admissions related to
possible adverse events of vaccines or
vaccine preventable diseases
• The information and reports go to the
Immunization and Respiratory Infections
Division of Health Canada and are
published in medical journals
• Since 1991 no cases of encephalitis,
encephalopathy or acute paralysis have
been linked to vaccination
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CPSP – Canadian
Paediatric Surveillance
Program
Active Surveillance
2500 paediatricians and
paediatric subspecialists from
across Canada monitor their
practices for rare conditions,
including vaccine preventable
diseases and report monthly

A member
sits on each other’s
committee

Surveillance
information
shared

CDC (Centres for Disease Control and Prevention)
• ACIP – Public Health Service’s Advisory Committee
on Immunization Practices
• CISA – Clinical Immunization Safety Assessment Network
• VSD – Vaccine Safety Data Link Project
• VAERS – Vaccine Adverse Event Reporting System
• VICP – Vaccine Injury Compensation Program
AAP (American Academy of Pediatrics)

The Americas
PAHO (Pan-American Health Organization)

Passive Surveillance
Occurs at the local level by
using standardized forms
to report adverse events

International
WHOGACVS (World Health Organization Global
Advisory Committee on Vaccine Safety)
• Canada is represented on this committee
Source: Your Child’s Best Shot, 3rd ed.
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Checks & Balances to Ensure Public Safety
What’s in the Process? Evaluating Safety, Immunogenicity, Efficacy & Effectiveness
Takes up to 10 years to test and develop a vaccine

Clinical trials – volunteers

Step 1:
Step 2:
Step 3:

Phase 1     Several months
Phase 2     Months to Years
Phase 3     Several Years

Lab studies
Animal testing
Human testing

10–100
50–500
300–30,000

Newest rotavirus vaccine tested 60,000 children
Licensed

• Official label
• Clinical trial results
• Provider + consumer
information
Package insert is a short version
of the product monograph

Biologics and Genetic Therapies Directorate (Canada)
and Food and Drug Administration (US)

Vaccine lots inspected regularly
Post-license phase 4

Safe? / Pure? / Potent?

Product Monograph

• Helps refine risk/benefit assessment
• Reporting enables voices to be heard
and vaccines changed when needed

• 100–1,000s of subjects
• Adverse event surveillance
• Ongoing effectiveness review
Source: Canadian Immunization Guide, 7th ed.

Low Tolerance for Vaccine Risk

Not All Research is Created Equal

Vaccines are given widely around the world to healthy babies and children
to prevent illness and death, whereas medications are given to sick people
to cure. That’s why even the rarest adverse events are scrutinized. To cure,
rare events would be considered acceptable.

• Is the research published in a “peer reviewed” scientifically
established publication?

• The public is entitled to safe vaccines

• Is the information current?

• Has the research been replicated?
• Is it an emotional story, an opinion or a scientific fact?

• Allegations of harm are carefully evaluated

• Could the author’s information be biased? Are they working for a
special interest group that may have paid to have the work done?

• A high priority is placed on vaccine safety, integrity and credibility

This is how
the myth started
that MMR
causes autism

Was It The Vaccine or Something Else? – Four Scenarios
Coincidental – NOT Vaccine Related
1
Coincidental
During the same time
period as the childhood
vaccination series, a
recipient experiences
another illness, but not
related to vaccines

Source: CDC Atlanta Pink Book
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2
Vaccine Induced
Could have occurred
with vaccine, such as
OPV induced paralytic
polio

True Adverse Event Related to Vaccine
3
Vaccine Uncovered
Would have occurred
anyway, but uncovered
by vaccination, such as
febrile seizure

4
Programmatic Error
Error in vaccine
preparation, handling
or administration
Science can’t prove
that one event can never
cause another, but science can
determine the probability of
causing another event
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How Vaccine-Preventable Diseases are Transmitted
Vaccination
Breaks the Chain

Infectious
virus or
bacteria

Susceptible
host

Reservoir

The chain
of disease
transmission
Portal of
exit

Portal of
entry

Modes of
transmission

Droplet

Contact

Transmission occurs when large droplets (≥ 5μm)
are coughed, sneezed, talked or spat into the air.

Transmission occurs through direct physical
contact from an infected person to a susceptible
host or indirect contact via an intermediate
object that has become contaminated such as
tissues, toys and unwashed hands.

These droplets are propelled a short distance
(≤ 3 feet or 1 meter) and can come into contact
with the eyes, nose or mouth of another
susceptible person, thus infecting them.

Airborne

Other

Transmission occurs when microorganisms
are aerosolized and remain suspended in
the air on small droplets (≤ 5μm in size).

• Vector transmission such as mosquitoes
• Common vehicle transmission such as food and water

These infected droplets can travel on air
currents and can be inhaled by a susceptible
host some distance away.
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Sources:
1. CDC Atlanta Pink Book, 9th Ed.
2. Heyman, Control of Communicable Disease Manual, 18th Ed.
3. VCH Infection Control Manual
4. Your Child’s Best Shot, 3rd Ed.
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Diphtheria
Transmission

• Droplet and contact with nose, throat and skin lesion secretions

Communicability
period

• Usually 2 weeks or less or until all bacteria are gone from discharges and lesions
• Antibiotherapy terminates shedding

Incubation

• Usually 2–5 days

Healthy carrier

• Yes

Otitis media
Cervical adenitis
Suffocation
Pneumonia,
respiratory failure
Myocarditis, heart failure
Skin infection
Kidney failure

Neuritis, temporary paralysis:
limbs, eye muscles,
diaphragm

Pertussis (Whooping Cough)
Transmission

• Droplet spread and contact with respiratory secretions

Communicability
period

• Very contagious during the early catarrhal stage and at the beginning of the
paroxysmal cough stage usually 2 weeks, negligible in about 3 weeks
• After 5 days of treatment no longer contagious

Incubation

• Average 9–10 days

Notes

• Adults and adolescents commonly infect infants
• Non-immune household contacts have a 90% risk of disease

Tetanus

Hernia, rectal prolapse

Neurological damage

Transmission

• Environmental, not contagious – spores are found in dirt, animal or human feces,
injected contaminated drugs, unhygienic surgical procedures, soil or dust in
street, houses and hospitals.
• 1/3 of soil samples in North America contain tetanus spores.

Communicability:
3 factors needed

1. Unvaccinated or undervaccinated
2. Minor to major damage to skin: cut, scrape, bite, laceration, puncture  
3. Low oxygen environment which happens when injury is not cleaned properly
and damaged or dead tissue remains. Deeper puncture wounds, such as a rusty
nail wound, are difficult to clean well which increases risk.

Incubation

• Usually 3–21 days; average 10 days

Masseter & neck
muscle spasms
& swallowing difficulty
Suffocation
Pneumonia
Hypertension, arrhythmia
Skin ulcers
Generalized severe muscle
spasms & pain

Bone fractures caused by
muscle spasms

Non-paralytic aseptic
meningitis

Polio
Transmission

• Droplet and contact with pharyngeal secretions or feces

Communicability
period

• Most people show no signs and symptoms after infection, transmission possible
as long as virus is excreted, most contagious days before and after onset of
symptoms
• Virus sheds from throat 1-2 weeks after infection
• Virus sheds from intestines 3-6  weeks after infection

Incubation

Seizures, encephalitis,
encephalopathy, subdural
hematoma, neurological
damage
Epistaxis
Otitis media
Pneumothorax, pneumonia,
atelectasia, hypoxia
Rib fractures

• Common 7–14 days but can be longer

Post-polio syndrome

Paralysis of diaphragm &
chest muscles; ventilation
required
Severe muscle pain
Muscle weakness
Flaccid paralysis

To view a good photo library of vaccine-preventable diseases visit www.vaccineinformation.org/photos/
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Haemophilus influenzae type B (Hib)
Transmission

• Droplet and contact with secretions from nose and throat

Communicability
period

• As long as organisms are present
• Non-communicable 24–48 hours after start of antibiotics

Incubation

• Unknown, probably short 2–4 days

Healthy carrier

• Yes, most are toddlers aged 18–35 months and preschoolers aged 3–5 years

Notes

• Infection is most common in children 2 months to 3 years

Meningitis, neurological
damage
Sinusitis
Conjunctivitis, blindness
Otitis media, deafness
Cellulitis
Epiglottitis, airway
obstruction
Bronchitis, pneumonia,
empyema
Endocarditis
Septic arthritis
Bacteremia
Osteomyelitis, growth
impairment

Hepatitis B
Transmission

• Contact by percutaneous or permucosal exposure to infected blood and body
fluids containing blood

Communicability
period

• 6 week to 6 month period between infection and signs and symptoms,
contagious if HBsAG positive

Incubation

• Average is 60–90 days, can be longer

Carriers

• Some infected individuals are chronic lifetime carriers

Examples of HBV
spread

• Dirty needles, IVDU, tattoos, piercing, sharing razors and sharp items, blood
transfusion, hemodialysis
• Sexual activity, infected mother to newborn, sharing of personal items such as
toothbrushes and dental floss

Invasive Pneumococcal
Transmission

• Droplet and contact with nose and throat secretions

Communicability
period

• As long as organisms are present in secretions of mouth & nose
• Non-communicable 24–48 hours after start of antibiotics

Incubation

• Not well determined, may be as short as 3–5 days

Healthy carrier

• Yes, in 40% of people, spread most often involves carriers

Examples of
spread

• Saliva spread through cigarettes, joints, lipstick, food, drinks, dishes, utensils,
straws, toothbrushes, toys, mouth guards, musical instruments with mouth pieces
• High risk in daycares due to increased close contact

Invasive Meningococcal

Hyperbilirubinemia,
jaundice
Hepatitis, chronic hepatitis,
cirrhosis, liver cancer, liver
failure
Abdominal pain, nausea,
vomitting
Vertical transmission
postnatal

Meningitis, neurological
damage
Acute sinusitis
Acute otitis media,
mastoiditis, deafness
Acute bronchitis, pneumonia
Endocarditis, heart failure
Peritonitis
Kidney failure

Septic arthritis
Bacteremia, septicemia
Osteomyelitis

Meningitis, neurological
damage
Deafness

Transmission

• Droplet and contact with nose and throat secretions

Communicability
period

• Until live meningococci are no longer present in discharges of nose and throat,
they usually disappear 24 hours after start of antimicrobial treatment
• Bacteria fragile outside the body

Incubation

• 2 to 10 days; commonly 3 to 4 days

Rash: petechial or purpuric
Kidney failure

Healthy carrier

• 5–10% can be nasopharyngeal carriers; higher in some populations
• Smoking and inhaling second hand smoke increases risk of becoming a carrier

Gangrene, amputation
Arthritis

Pneumonia
Pericarditis, heart failure

Bacteremia, septicemia
Osteomyelitis
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Communicability & Consequences

Measles (Red Measles, Rubeola Virus)
Transmission

• Airborne and direct contact with nose and throat secretions

Communicability
period

• One of the most highly communicable infectious diseases
• From 1 day before beginning of earliest signs and symptoms (usually
about 4 days before rash appears) to 4 days after rash begins

Incubation

• Usually about 10 days, can be longer

Notes

• Measles remains the leading vaccine-preventable killer of children worldwide;
the WHO (2002): 35 million cases, 614,000 deaths
• Most cases in Canada are imported

Encephalitis, seizures,
neurological damage,
subacute sclerosing
panencephalitis (SSPE)
Conjunctivitis
Otitis media
Croup
Bronchitis, pneumonia
Maculopapular rash

Diarrhea
Leukopenia &
immunosuppression

Meningitis, encephalitis,
neurological damage

Mumps
Transmission

• Droplet and contact with saliva

Communicability
period

• 60% of children display no signs and symptoms but are infectious
• 7 days before to 9 days after onset of parotitis
• Maximum infectiousness 2 days before to 4 days after onset of illness

Deafness
Parotitis & other salivary
gland involvement
Myocarditis
Pancreatitis

Incubation

• About 16–18 days

Nephritis
Orchitis, oophoritis;
male sterility rare
Arthralgia, arthritis

Encephalitis, SSPE

Rubella (German Measles)
Transmission

• Droplet and contact with nasopharyngeal secretions

Communicability
period

• About 7 days before, and at least 4 days after, start of rash
• Babies born with congenital rubella syndrome can shed virus for up to a year

Incubation

• Usually 14–17 days; can be longer

Lymphadenopathy
Congenital rubella syndrome
Maculopapular rash

Arthralgia, arthritis
Leukopenia,
thrombocytopenia,
hemorrhage

Meningitis, encephalitis,
cerebellar ataxia, GBS

Varicella-Zoster (Chickenpox)
Transmission

• Airborne, droplet and contact with vesicle and respiratory secretions

Communicability
period

• Highly contagious,  60–90% attack rate of susceptibles
• Up to 5, but usually 1–2 days, before rash appears and about 5 days after start of
rash or until blisters are crusted over
• High spread in house with very close contacts
• Exposed susceptibles considered infectious for 10–21 days following exposure

Incubation

• 2 to 3 weeks, commonly 14–16 days, if received VZIG can be longer

Children may die from any of these vaccine-preventable diseases
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Conjunctivitis
Congential varicella
syndrome
Pneumonia
Myocarditis

Rash, skin infection,
scarring, necrotizing fasciitis
Arthritis
Thrombocytopenia,
bacteremia
Osteomyelitis

Errata
Childhood Immunization
Quick Reference Kit for Health Care Providers
Fall 2009

Section: Vaccines Work
• Page 1 bottom left: Rubella cases in 2004 should read 9 cases, not 0
• Page 2 bottom left: Title should read: Where will your child be 5/10/20 years
from now? Vaccines protect children throughout (spelling error) their life.
Section: Vaccine Components
• Page 1 centre lower middle: glutaraldehyde is correct spelling
• Page 1 top right: approximate amount of aluminum in breast milk should
read 0.04mg/litre
• Page 2 Timeline of thimerosal removal bullet 2 should read: MMR and any
vaccine containing inactivated polio (IPV) never contained Thimerosal

The Childhood Immunization
Quick Reference Kit for Health Care Providers is available on-line at:
http://www.vch.ca/your_health/immunization_&_vaccination/educational_material
s/
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