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Safety, Effectiveness and Equitable Access: 
An Overview of Lessons Learned Applicable to COVID-19

1. Vaccines should not be “rushed to market”

2. Importance of Phase 4, or post marketing surveillance

3. The balance of vaccine safety and efficacy against the disease

4. Explaining the risk/benefits of vaccines and vaccine hesitancy

5. Access to vaccines by underserved populations domestically and by the developing 
world
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COVID-19 Vaccines should not be “rushed to market” by 
“cutting corners” in safety and efficacy

• There is a well-developed, phased approach to vaccine 
development that is critically important to help ensure the 
safety and efficacy of vaccines.

• Phase 1, 2, and 3 trials.

3



4

Source: CDC



Why COVID-19 Vaccines should not be “rushed to market” 
by “cutting corners” in safety and efficacy

Example of Safety Issue for a Vaccine Rushed to Market: The “Cutter Incident”
• “In April 1955 more than 200 000 children … received a polio vaccine in which the process of inactivating the live 

virus proved to be defective. 

• Subsequent investigations revealed that the vaccine, manufactured by the California-based family firm of Cutter 
Laboratories, had caused 40,000 cases of polio, leaving 200 children with varying degrees of paralysis and killing 
10.

• Reviewing failures in the manufacturing and inspection processes, … concludes that `the federal government, 
through its vaccine regulatory agency... was in the best position to avoid the Cutter tragedy’. 

• Three larger companies produced safe polio vaccines according to Salk's protocol for inactivating the virus with 
formaldehyde. The lack of experience and expertise at Cutter Laboratories, undetected by the inspectors, caused the 
disaster.”

5Source: Paul A Offit as reviewed by Michael FitzpatrickJ R Soc Med. 2006 
Mar; 99(3): 156.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Fitzpatrick%20M%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1383764/


Use of Phase 4, or post marketing surveillance, will be critical to 
find rare or long-term effects of the CPVID-19 vaccine

• Active approaches:

• Manufacturers’ phase 4 studies

• FDA sentinel initiative (in partnership with Centers for Medicare and Medicaid 
Services, Department of Defense, and Department of Veterans Affairs)

• Passive approaches:

• Vaccine Adverse Event Reporting System (VAERS) jointly managed by FDA and the CDC

• Reports received from vaccine manufacturers, health professionals, and the public.
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Use of Phase 4, or post marketing surveillance, is critical to 
find rare or long-term effects of the vaccine

Example of a vaccine being recalled during post marketing surveillance: Rotavirus vaccine leading to intussusception:

• Rhesus-human rotavirus reassortant-tetravalent vaccine (RRV-TV) (RotaShield®, Wyeth Laboratories, Inc.,  was licensed on August 
31, 1998.

• “On July 16, 1999, CDC recommended that health-care providers suspend use of the licensed … vaccine in response to 15 cases of 
intussusception (i.e., a bowel obstruction in which one segment of bowel becomes enfolded within another segment) among infants 
who received RRV-TV” as reported through “the Vaccine Adverse Event Reporting System (VAERS)…”

• “When the VAERS findings were confirmed by more definitive studies (those who received the vaccine were 30 times more likely to 
have intussusception than infants who did not receive the vaccine), the manufacturer voluntarily recalled the vaccine…”

COVID-19 vaccines will have to be closely followed post marketing surveillance in the months and years following their roll-out
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Source:  MMWR, September 3, 2004 / 53(34);786-789



The safety and efficacy profiles of COVID-19 vaccines will need to be “balanced” 
against the likelihood, mode of transmission, and severity of the disease

Example of oral polio vaccine (OPV) vs. inactivated polio vaccine (IPV):
• OPV vs IPV:

• OPV is easier to administer (by mouth) than IPV (by injection);
• OPV is less expensive that IPV;
• OPV provides gut immunity as well as immunity in blood and body fluids 

whereas IPV provides primarily immunity in blood and body fluids only;
• OPV causes a rare adverse reaction of creating polio in the recipient or close 

contact at a rate of approximately 1 case per 2.6-5 million doses of OPV 
administered.
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The safety and efficacy profile of a vaccine needs to be “balanced” 
against the likelihood, mode of transmission, and severity of the disease

Example of oral polio vaccine (OPV) vs. inactivated polio vaccine (IPV) -- continued
• When there were some 50,000 cases of polio a year in the USA the risk vs. benefit was in 

favor of the use of OPV;
• The gut immunity obtained with OPV helped to stop outbreaks since a person with gut 

immunity no longer was a potential source of infection if they weresubsequently exposed 
to wild virus;

• When there were no longer any cases due to wild poliovirus in the USA, the average of 8 
cases of paralytic polio a year caused by OPV was no longer acceptable and OPV was 
discontinued in favor of the use of IPV in 2000;

• However, for the global eradication program OPV is still the vaccine of choice, although 
the final stage of the eradication effort may see a change over to IPV to avoid any 
continuing cases of vaccine associated paralytic polio (VAPP).

Choices such as these may ultimately have to be made between the different types of 
COVID-19 vaccines and the current level of transmission
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Explaining the risk/benefits of COVID-19 vaccines when the very success of 
vaccination ultimately leads to low levels of disease and the emergence of 

vaccine hesitancy and anti-vaccination groups

Example of the dangerous curve and the guardrail:
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Source: Kim-Farley, R, The Dangerous Curve and 
The Guardrail: Disease and Vaccination. AJPH. 
January 2017, Vol 107, No. 1 



Access to COVID-19 vaccines by underserved populations 
domestically and by the developing world

A particular concern for vaccines, especially new vaccines like COVID-19 is 
the issue of equitable access:
• When initially available, COVID-19 vaccines will be in short supply and will 

need to be prioritized for its use in:
• Healthcare workers
• Persons at high risk of exposure
• Persons at high risk of severe disease

• Specific efforts will need to be made to reach out to underserved 
populations who have limited access to healthcare services.

• Also there is the importance of ensuring that countries in the developing 
world have access to these life-saving vaccines
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Lessons Learned
Need for global collaboration

• Measuring progress on responding and controlling COVID-19, as well as 
future epidemics and pandemics, will not be achieved merely by 
extrapolating current trends. The future of our health depends more upon 
the degree to which we, as a global society, mature to the next stage of our 
collective existence—that of unity and interdependence.

• Analogy of the body and mankind

• Need for a strengthened, not weakened, World Health Organization

• Importance of equitable distribution of therapies, vaccines, test kits, and 
medical equipment
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“The microbe that felled one child in a 
distant continent yesterday can reach 

yours today and seed a global pandemic 
tomorrow. How can we procrastinate any 
further, or have any reservations, about a 

common cause – one that responds to 
every outbreak of disease anywhere as a 

challenge to all of us.” 

-- Nobel Laureate Joshua Lederberg 



The End

Thank you
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Launch of Polio National 
Immunization Day, New 
Delhi, India 12/3/2000
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