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Vaccines—the beginning

Dr. Edward Jenner (English physician)--1796
• Milkmaids who contract Cowpox (Vaccinia virus) do not get Smallpox
• James Phipps, age 8, inoculated with pus from a Cowpox lesion
• 6 weeks later, Jenner exposed James to Smallpox, and he did not get sick
• Over 2 years, 23 additional patients either inoculated or infected with Cowpox 

were followed—none got Smallpox
• Paper published by Jenner concluded, “that the cowpox protects the human 

constitution from the infection of smallpox.”
• Multiple sources coined the term “vaccine” based on Jenner’s work



Vaccine-Preventable Diseases (Childhood)

• Hepatitis B
• DTP
• Diphtheria
• Tetanus
• Pertussis

• Polio
• Haemophilus Influenza B
• Pneumococcus
• Rotavirus

• Influenza
• MMR
• Measles
• Mumps
• Rubella

• Varicella
• Hepatitis A
• Human Papilloma Virus
• Meningococcus
• Covid-19



Success of Vaccines--Cases



Vaccine success--Deaths



Herd Immunity



The Concept of R0 



R0 Illustrated



R0 in a Population



R0 and Herd Immunity



Outbreaks



Measles Outbreaks Worldwide



Measles Outbreaks--Europe



Measles Outbreaks in the USA



Poliovirus

• RNA virus
• Three serotypes (type 1, type 2, type 3)
• Transmission
• Incubation period 3-6 days
• Fecal-oral or oral-oral spread
• Can shed virus for 6 weeks in the stool

• Symptoms
• 75% asymptomatic
• ~25% Flu-like symptoms
• 1% Paralytic Polio



Poliovirus

• Symptoms (1st week)
• Fever 
• Back pain
• Muscle aches
• Abdominal pain

• Paralytic polio (2nd and 3rd weeks)—destroys motor neurons
• Muscle weakness
• Difficulty breathing



The Iron Lung 



Polio Vaccines

Salk Vaccine
• Developed by Jonas Salk; released in 

1955
• Inactivated vaccine (killed)
• Provides blood but not gut immunity
• Given by intramuscular injection
• Only vaccine given in US since 2000
• Cannot spread from person-to-person
• 90% protective after 2 doses
• 99% protective after 3 doses

Sabin Vaccine
• Developed by Albert Sabin; released in 

1961
• Live, attenuated vaccine (weakend)
• Provides both blood and gut immunity
• Given orally
• Cheap, easy to administer, used for mass 

vaccination campaigns
• Can spread from person-to-person
• Can revert to non-weakened strain in 

underimmunized populations (Vaccine-
Derived Poliovirus)



Polio Eradication



Polio Eradication—Where Are We Now?



Polio in New York

July 21, 2022
• Rockland County New York
• Unimmunized young adult developed fever, stiff neck, abdominal pain and 

muscle aches
• 3 days later developed leg weakness—presented to the ED—weakness 

worsened
• No history of recent travel
• Confirmed to be positive for Type 2 VDPV
• Discharged to a rehabilitation facility
• Wastewater surveillance in Rockland and surrounding counties identified 

70 samples positive for Poliovirus, 63 of which were genetically linked to 
the case



Don’t Forget to Get Your Flu Shot


