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• Vaccine research
• Ethical challenges in vaccine trials
• Approaches to testing a SARS CoV-2/COVID-19 vaccine
• Current status/ COVID-19 vaccine landscape



BIOETHICS AT THE NIH

Vaccines
• “With the exception of safe water, no other modality, not even 

antibiotics, has had such a major effect on mortality reduction…”

• Since 2000-
– Deaths in children < 5yo reduced (Millennium Development Goals) 
– More children reached than ever before (>100 million in 2005-07)
– More vaccines available and more lives saved in developing countries
– More money available through innovative funding mechanisms
– Most productive decade in history of vaccine development
– Global vaccine market has tripled, vaccine industry one of fastest growing 

sectors of industry

WHO, UNICEF, and the World Bank. State of the world’s vaccines and immunization, 3rd Ed.  Geneva, WHO, 2009



Plotkin S.  Vaccines we Need but Don’t Have.  
Viral Immunology 2018

One of the brightest chapters in the history of science is the impact of vaccines on human longevity and 
health.”(S Plotkin, 2014
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Vaccines

• Substantial contributions to global public health, but 
always controversial

– Disturbing the natural order 
– Safety and untoward effects
– Public good versus individual rights
– Uneven access
– …
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The paradox of vaccines

Vaccine 
risk

Vaccine 
success
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Vaccines

• Many ethical challenges:
– Development and testing of vaccines
– Distribution/allocation of vaccines
– Public health use of vaccines
– Social acceptability of vaccines
– Vaccine related injury and compensation
– Anti- vax movement
– Etc.

http://images.google.com/imgres?imgurl=http://www.danskdesign.nu/images/funnel_yellow.gif&imgrefurl=http://www.danskdesign.nu/normann-copenhagen-m-9.html%3FosCsid%3Defaf762a835%26amp%3Bcurrency%3DGBP&usg=__MjDa37WOSxd99zsFlXAoGrSwKn0=&h=400&w=400&sz=34&hl=en&start=27&tbnid=6FS0_nu5U5d1hM:&tbnh=124&tbnw=124&prev=/images%3Fq%3Dfunnel%26gbv%3D2%26ndsp%3D20%26hl%3Den%26sa%3DN%26start%3D20
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Vaccine development and testing

• Basic research
• Preclinical testing 
• Clinical Testing

– Phase I - Safety/toxicity
– Phase II- Safety/immunogenicity
– Phase III- Safety/efficacy
– Phase IV- Post-marketing



https://www.cdc.gov/vaccines/parents/infographics/journey-of-child-
vaccine.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fvaccines%2Fparents%2Finfographics%2Fjourney-of-child-vaccine-text.html

https://www.cdc.gov/vaccines/parents/infographics/journey-of-child-vaccine.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fvaccines%2Fparents%2Finfographics%2Fjourney-of-child-vaccine-text.html
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Vaccine Development Goals

• SAFE- Reasonably/acceptably safe in a wide range of possible users

• EFFECTIVE in a large percentage of persons who are at risk

• Relatively simple to deliver, store, and administer

• Affordable & Widely available

• Used
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Ethical challenges in phase 3 vaccine research

• Healthy populations (at risk of infection or of disease)

• Large numbers of participants

• Some risk to individuals, conditional individual benefit

• Benefit to community or society
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Vaccine benefits to community and society

• Reduced morbidity and mortality 
• Herd immunity and protection

– Herd immunity occurs when the % of persons immune to a disease 
(the herd) is large enough to reduce the likely spread from person 
to person. Others in the community, not just those who are 
immune, are protected.

– Can protect those who can’t receive or sufficiently respond to a 
vaccine.



SARS CoV-2



SARS CoV-2



Courtesy of ASFauci
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COVID-19 Vaccine Development Goals

• SAFE- Reasonably/acceptably safe in a wide range of possible users

• EFFECTIVE in a large percentage of persons who are at risk

• Relatively simple to deliver, store, and administer

• Affordable & Widely available

• Used

• FAST



https://theconversation.com/where-are-we-at-with-developing-a-vaccine-for-coronavirus-134784

https://theconversation.com/where-are-we-at-with-developing-a-vaccine-for-coronavirus-134784
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Accelerating SARS CoV-2 vaccines

• “Pandemic” Speed (Coalition for Epidemic Preparedness Innovation-
CEPI)

• Operation Warp Speed- (US govt)
– Produce and deliver 300 million doses of safe and effective vaccines as early 

as Jan 2021; part of a broader strategy to accelerate the development, 
manufacturing, and distribution of COVID-19 vaccines, therapeutics, and 
diagnostics.

– Partnership among DHHS components, including CDC, NIH, BARDA, ASPR, 
DoD, and engagement with private firms and other federal agencies

– Select promising candidates, investing in development and manufacturing.
– Distribution strategy
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Pace of vaccine development 

• Vaccine research started within weeks of identifying and 
sequencing SARS CoV-2

• By October 2020, 200 vaccine candidates in the pipeline

• “Shortcuts in vaccine development and testing might 
expedite the timeline of scientific progress, and could also 
result in compromising quality, acceptability, and ethics”

Grady C et al. So much at stake: Ethical tradeoffs in accelerating SARS CoV-2 vaccine.  Vaccine Aug 2020







Lurie N et al. Developing COVID-19 vaccines at Pandemic Speed.  NEJM May 2020



Various approaches for testing SARS CoV-2 vaccine

• Randomized controlled trials
• Combined phases
• Variations on RCT design
• Controlled human infection studies
• Approval via an emergency use authorization
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Ethical framework: 8 principles
• Collaborative partnership
• Valuable scientific question
• Valid scientific methodology
• Fair subject selection
• Favorable risk-benefit 
• Independent review
• Informed consent
• Respect for enrolled subjects

Emanuel E, Wendler D, Grady C. What makes clinical research ethical?  J Am
Med Assoc. 2000;  283(20):2701-11;  Chpt 11 Oxford Textbook 2008
Emanuel E, Wendler D, Killen J, Grady C. J Infect. Diseases 2004; 189:930-7.



Table 1. Selected ethically relevant dimensions affecting social and 
scientific value in accelerated vaccine development approaches

Grady et al Vaccine 2020



Deming M et al. Accelerating Development of SARS-CoV-2 Vaccines — The Role for Controlled Human Infection 
Models, NEJM Sept 2020



Vaccine RCT considerations

Design:
• Parallel individual randomization
• Cluster randomization
• Alternative design- e.g. ring vaccination, stepped-wedged

Comparator
Randomization
Double Blinded
Sample size
Primary endpoints



https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html



Platforms used by previous vaccines: inactivated, live attenuated, subunit
Newer Platforms:  Nucleotide based, viral vector based



Courtesy of ASFauci
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FDA guidance

• US FDA. Development and Licensure of Vaccines to Prevent 
COVID-19: Guidance for Industry, June 2020.  
https://www.fda.gov/media/139638/download

• US FDA. Emergency Use Authorization for Vaccines to 
Prevent COVID-19: Guidance for Industry, October 2020. 
https://www.fda.gov/media/142749/download

https://www.fda.gov/media/139638/download
https://www.fda.gov/media/142749/download
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COVID-19 Vaccine development

• Scientific challenges
• Ethical challenges
• Practical challenges
• Societal challenges
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Public trust

• Science literacy

• Trust in science

• Public Trust
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Courtesy AS Fauci
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Willingness to take vaccine
Accept COVID Vaccine if available? Accept vaccine if employer 

recommended?
Completely agree 46.8% 39.1

Somewhat agree 24.7% 29.5

Neutral 14.2 % 20.6

Somewhat disagree 6.1 8.1

Completely disagree 8.1 9.8

A study of potential acceptance of a COVID-19 vaccine in 13,426 randomly selected individuals across 19 
countries, most with a high COVID-19 burden. 
• High heterogeneity in responses between countries. 
• Furthermore, willingness to get vaccinated might not be necessarily a good predictor of acceptance
Lazarus et al Nature Med Oct 2020
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More data

American Nurses Foundation, Pulse on the Nation’s Nurses COVID-19 Survey Series: COVID-19 Vaccine, October 2020. 
(N=12,939 US nurses)
https://www.nursingworld.org/practice-policy/work-environment/health-safety/disaster-preparedness/coronavirus/what-you-
need-to-know/covid-19-vaccine-survey/

https://www.nursingworld.org/practice-policy/work-environment/health-safety/disaster-preparedness/coronavirus/what-you-need-to-know/covid-19-vaccine-survey/
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Ethical framework: 8 principles
• Collaborative partnership
• Valuable scientific question
• Valid scientific methodology
• Fair subject selection
• Favorable risk-benefit 
• Independent review
• Informed consent
• Respect for enrolled subjects

Emanuel E, Wendler D, Grady C. What makes clinical research ethical?  J Am
Med Assoc. 2000;  283(20):2701-11;  Chpt 11 Oxford Textbook 2008
Emanuel E, Wendler D, Killen J, Grady C. J Infect. Diseases 2004; 189:930-7.
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