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• Intro to Vaccines
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• Case Discussions
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Crude Mortality Rates for All Causes in US, 
Infectious & Non-infectious Causes, 20th century

JAMA. 1999;281(1):61-66. doi:10.1001/jama.281.1.61



Top ten causes of death
1900 1950 2010 2016

1 Pneumonia &

influenza
Heart disease Heart disease Heart disease

2 Tuberculosis Cancer Cancer Cancer

3 Diarrhea & 
enteritis

Stroke Chronic lung 

disease

Chronic lung 

disease

4 Heart disease Injuries Stroke Injuries

5 Stroke Infant mortality Injuries Stroke

6 Kidney disease Pneumonia & 
influenza

Alzheimer’s 

disease

Alzheimer’s 

disease

7 Injuries Tuberculosis Diabetes Diabetes

8 Cancer Artheriosclerosis Kidney disease Pneumonia & 
influenza

9 Senility Kidney disease Pneumonia & 
influenza

Kidney disease

10 Diphtheria Diabetes Suicide Suicide

National Vital Statistics System, CDC/NCHS; Slide from Helen Chu 



Ten Great Public Health Achievements United States, 
2001 -2010

• Vaccination 
• Prevention and Control of Infectious Diseases
• Tobacco Control
• Maternal and Infant Health
• Motor Vehicle Safety
• Cardiovascular Disease Prevention
• Occupational Safety
• Cancer Prevention
• Childhood Lead poisoning
• Public Health Preparedness and Response 

MMWR, 1999MMWR May 20, 2011 / 60(19);619-623 Slide from Helen Chu



Audience Response

Do pharmacists provide immunizations at your site?
1. Yes
2. No



Intro to Vaccines

Outline
• Concept of Immunity reviewed
• Vaccine Types
• Vaccine Efficacy
• Vaccine Safety
• Resources



Immunity

PASSIVE ACTIVE
-Transfer of antibody
produced by one human or 
animal to another

-Temporary protection that 
wanes over time

-Transfer of antibody 
through placenta

-Infection with disease 
causing organism

-Vaccination



Two types of vaccines

Live attenuated (weakened form of the organism)
• Viral or bacterial

Inactivated (non-live or fraction of the organism)
• Viral or bacterial
• Protein based (eg toxoid or subunit vaccines)
• Polysaccharide based (eg bacterial cell wall 

polysaccharide)



Live, attenuated vaccines
• Able to grow in the body but does not cause illness
• When it does cause disease, usually milder than 

natural disease
• Immune response identical to natural infection
• Usually produces immunity with one dose (except 

oral)

Examples
• Viral: MMR, rotavirus, intranasal flu vaccine, yellow 

fever
• Bacterial: oral typhoid, oral cholera, and BCG





Inactivated vaccines
• Produced by growing bacteria or viruses in culture 

medium, then inactivating them with heat/chemicals
• Unable to grow in the body
• Composed of whole viruses or bacteria or fractions of 

either
• Protein based
• Polysaccharide based

• Require multiple doses: 
• 1st dose: primes the immune system
• 2nd dose: protective immune response develops



Examples

Whole-cell inactivated vaccines: polio, hepatitis A, 
rabies, and Japanese encephalitis
Subunit vaccines: hepatitis B, influenza, HPV, 
pertussis
Toxoids: diphtheria and tetanus





Polysaccharide vaccines
• Unique inactivated subunit vaccine composed of long-chain 

polysaccharides (sugars)

• Repeat doses do not cause immune response
• Especially in children <2 years old

• Conjugation – chemically combined with a protein helps boost immune 
response

Examples: 
• Pure polysaccharide vaccines: pneumococcal (PPSV23) and typhoid

• Conjugate polysaccharide: haemophilus influenzae vaccine type b (Hib), 
pneumococcal (PCV 13) and meningococcal

Click to add text

May 2017 Vaccine 35(25)DOI: 10.1016/j.vaccine.2017.04.078

https://www.researchgate.net/journal/0264-410X_Vaccine
https://www.researchgate.net/deref/http:/dx.doi.org/10.1016/j.vaccine.2017.04.078


Recombinant Vaccines
• Vaccine antigens produced by genetic engineering

Examples:
• Modified yeast cell or virus produces hep B surface 

antigen, HPV capsid protein or influenza 
hemagglutinin
• Live typhoid vaccine is Salmonella typhi bacteria 

genetically modified to not cause illness
• Live, attenuated influenza vaccine has been 

engineered to replicate effectively in the mucosa of 
the nasopharynx but not in the lungs.



it's not about you, it's about 
vulnerable people



Herd Immunity Thresholds

https://ourworldindata.org/vaccination

https://ourworldindata.org/vaccination


Vaccine Safety and Efficacy



Stages of vaccine evolution

Chen RT Vaccine 1994 May;12(6):542-50.



Vaccine Safety
Vaccine Event Reporting System
• National early warning system to detect safety 

problems with US vaccines
• Healthcare providers are required by law to report to 

VAERS:
• Any adverse event listed in the VAERS Table of 

Reportable Events Following Vaccination that occurs 
within the specified time period after vaccinations
• An adverse event listed by the vaccine manufacturer as 

a contraindication to further doses of the vaccine

https://vaers.hhs.gov/docs/VAERS_Table_of_Reportable_Events_Following_Vaccination.pdf


Audience Response

Have you ever submitted a VAERS report?
1. Yes
2. No
3. Never knew it existed



Pink Book



Resources

• https://www.historyofvaccines.org/content/types-
vaccines
• CDC Vaccines and Immunizations:
• https://www.cdc.gov/vaccines/index.html

• Immunize.org
• Nice FAQ's documents to help answer those tough 

questions
• Pink Book
• Pink Book Webinars: 

https://www2.cdc.gov/vaccines/ed/pinkbook/2020/pb1
.asp

https://www.historyofvaccines.org/content/types-vaccines
https://www.cdc.gov/vaccines/index.html
https://www.cdc.gov/vaccines/index.html
https://www2.cdc.gov/vaccines/ed/pinkbook/2020/pb1.asp


Immunization by Pharmacists

• https://naspa.us/resource/covid-19-vaccines/

Press release:
• https://www.hhs.gov/about/news/2020/09/09/tru

mp-administration-takes-action-to-expand-access-
to-covid-19-vaccines.html

• Contact Board of pharmacy for details

https://naspa.us/resource/covid-19-vaccines/
https://www.hhs.gov/about/news/2020/09/09/trump-administration-takes-action-to-expand-access-to-covid-19-vaccines.html




COVID-19 corner

• https://www.
uwtasp.org/

https://www.uwtasp.org/

