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Vaccine 101 - Objectives

1) Become familiar with terms 
about immunity and vaccines

2) Become familiar with vaccine 
safety measures

3) Become familiar with some of 
the true cautions about 
vaccines

4) Become familiar with some of 
the myths about vaccines
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Some definitions

• Immunity – the ability of the body to tolerate “self” and eliminate 
foreign material (“non-self”)

• Innate Immune System – nonspecific defense system, such as skin, 
mucous membrane, white blood cells 

• Adaptive Immune System – the part of the immune system that 
develops defense against specific organisms, toxins, or other antigens
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More definitions and terms

• Antigen – a substance foreign to the body (“non-self”)
• A live organism (virus, bacterium, parasite)

• A toxin

• Usually triggers an immune response

• Immune Response – production of antibodies (humoral immunity) 
and/or specific cells (cell-mediated immunity) in response to an 
antigen

• Antibody – protein molecules (also known as immunoglobulins) 
produced by B lymphocytes to help eliminate antigens
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Immunology in Brief

• Antigen (in this example a 
virus)enters the body, attaches 
to and enters cells, and 
replicates

• The virus is taken up by an 
Antigen Presenting Cell (APC), 
which presents the virus for 
recognition by the immune 
system as foreign

• T helper cells recruit other 
immune cells
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Immunology in Brief

• B cells make antibodies that can 
bind to viral antigens

• Cytotoxic T cells recognize viral 
antigens and destroy cells 
infected by the antigen

• Memory cells remain to provide 
humoral immunity (B cells) and 
cellular immunity (T cells)
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How do vaccines work?

• Mimics natural infection

• A substance that mimics natural 
antigens is made into a vaccine

• The vaccine is injected

• The immune system responds to 
make antibodies (and 
sometimes a T cell response)

• Immune memory is created
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Advantages of Vaccines

• A vaccine allows a person to develop immunity to a specific disease 
without having to suffer the actual disease

• In some cases, the immunity produced by vaccine is not as good as it 
would be with the natural disease, but in many cases it is as good or 
even better

• Vaccines have eradicated smallpox, and have greatly decreased death, 
suffering and disability from many other diseases (tetanus, 
diphtheria, pertussis, measles, polio, mumps, rubella, yellow fever, 
etc.)
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Desired Vaccine Characteristics

• Safe
• No serious adverse effects

• Minor adverse effects acceptable and expected

• Effective – produce neutralizing antibodies and T cell response

• Inexpensive

• Easy to manufacture in large quantities

• Easy to administer to large populations

• Proven efficacy in diverse populations
• At least 50% efficacy for FDA approval
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Current Major Vaccine Technologies

• Inactivated Virus

• Live Attenuated Virus

• Protein Subunit

• Viral Like Particle (VLP)

• Replicating Viral Vector

• Nonreplicating Viral Vector

• DNA 

• RNA
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Newer Vaccine Technologies

• Inactivated Virus

• Live Attenuated Virus

• Protein Subunit

• Viral Like Particle (VLP)

• Replicating Viral Vector

• Nonreplicating Viral Vector

• DNA 

• RNA
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Vaccine Development and Safety

• Potential vaccines are first tested in animals (rats, mice, and non-
human primates are the usual test subjects)

• Human trials are conducted after safety and effectiveness are proven 
in animals
• Phase 1 – small number of volunteers mainly looking at safety

• Phase 2 – usually several hundred volunteers looking at optimal dose

• Phase 3 – thousands of volunteers to test for efficacy (effectiveness)

• Before a vaccine is approved (even for Emergency Use Authorization), the 
safety of the vaccine must be demonstrated
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Vaccine Adverse Reactions

• Adverse reaction
• Extraneous effect caused by the vaccine (“side effect”)

• Most adverse reactions are mild (sore arm, body aches, headache), but some 
can be serious

• Adverse event
• Any event following vaccination

• May be a true adverse reaction

• But may only be coincidental

• All adverse events in trials are carefully monitored



Because there is Strength in Unity

True Vaccine Contraindications

• A true contraindication means DON’T GIVE IT
• Severe allergic reaction to a vaccine or vaccine component
• Encephalopathy within 7 days of pertussis vaccine

• Relative contraindications (requires an individualized evaluation in 
each case to determine whether safe to give)
• Pregnancy (some vaccines are safe in pregnancy, some are not)
• Immunosuppression
• Severe illness
• Recent blood product administration (may interfere with vaccine immune 

response)
• ALWAYS ASK SCREENING QUESTIONS!
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Invalid Contraindications to Vaccination

• Mild illness

• Antibiotic therapy

• Pregnant or immunosuppressed person in the household

• Breastfeeding

• Preterm birth

• Allergy to products not in the vaccine

• Family history of vaccine adverse event

• Tuberculin skin testing (although some live virus vaccines can 
interfere with the accuracy of the TB skin test)
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Some reasons for caution…

• Rare serious adverse reactions do occur –
• Allergic reactions occur about 1 in 200,000 to 1 in 600,000
• Injection site infections occur in about 1 in 187,000
• First rotavirus vaccine caused intussusception in about 1 in 11,000 (the 

current rotavirus vaccine does NOT)
• Whole cell pertussis vaccine (isn’t used anymore) caused high fevers in 

about 1 in 330
• Oral polio vaccine (a live virus vaccine that isn’t used anymore in the US) 

caused actual polio in about 1 in 1 million
• Guillain-Barre syndrome occurred in about 1 in 100,000 people who 

got the swine flu vaccine in 1976 (but not since)
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Some Vaccine Myths - Autism

• In 1998 a British physician, Andrew 
Wakefield, published a paper in Lancet 
describing a study of 12 children that 
suggested MMR vaccine caused autism

• Multiple epidemiological studies failed to 
show a connection

• In 2010 the article was retracted due to 
findings of fraud (data was faked)

• Wakefield actually was funded by lawyers 
involved in lawsuits against vaccine 
producing companies
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Other Vaccine Myths

Vaccines are the cause of:
• Mad Cow Disease

• HIV/AIDS

• Asthma

• Diabetes

• SIDS

• Cancer

• Diabetes

No causal link has been found to any of the above, but falsehoods 
persist
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Conclusions

• Vaccines can rarely cause serious side effects

• Vaccines have prevented billions of cases of illnesses

• There is much misinformation about vaccines, especially in social 
media

• Always use trustworthy sources of information (CDC website, other 
reputable medical sources such as UpToDate)
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Resources

• CDC Website: https://www.cdc.gov/vaccines/

• Factcines, by Dr. Susan Shoshana Weisberg, copyright 2008

https://www.cdc.gov/vaccines/

