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Monitoring Vaccine Safety After Market 
Approval: How do we move forward?

01.03.21Andrea Burden 1



||© Prof. Dr. Andrea Burden – Not for external use

§ Was safety compromised with a faster development?

§ Why and how do we monitor vaccine safety after approval?

§ What does the safety profile look like? 

§ What are the long-term effects?

§ Who should get vaccinated? 

§ How many people need to be vaccinated? 

§ Q&A 
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Life cycle of vaccines from development to use

Drug 
development In vitro / In vivo Human Clinical Trials

I II III

Evaluation Post-market Monitoring

Quality Toxicity Safety and Efficacy

Vaccine in use

Safety Monitoring

Safety and Effectiveness

Adapted from www.ema.europa.eu

https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19/treatments-vaccines/vaccines-covid-19/covid-19-vaccines-development-evaluation-approval-monitoring
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§ Minimum level of efficacy for vaccine approval1:
§ At least one phase III study with many thousands (>30K) participants
§ Minimum efficacy of 50%
§ Demonstrated evidence that the benefit (efficacy) outweigh harms (safety)

§ No difference in safety criteria required for the COVID-19 vaccine 
approval

§ The speed of the COVID-19 vaccine development was due to a 
number of fortuitous circumstances:
§ Scientific advancement in vaccine development
§ Expedited procedural aspects, not expedited trial time
§ Testing during an active pandemic with high case numbers
§ Working in parallel not in sequence
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Was the approval process different?

www.ema.europa.eu

1 2 3 4 5 6 7

https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19/treatments-vaccines/vaccines-covid-19/covid-19-vaccines-development-evaluation-approval-monitoring
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Was the approval process different?

Image source: www.ema.europa.eu
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https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19/treatments-vaccines/vaccines-covid-19/covid-19-vaccines-development-evaluation-approval-monitoring
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§ No drug is 100% safe, vaccines are no different

§ At the time of market approval we know the benefits 
outweigh the risks, but…
§ Common adverse events are mild, and known at approval
§ Very rare events may only be known when millions are vaccinated
§ Continued monitoring to weigh the risk of a serious adverse event 

against the prevention of serious illness, like COVID-19
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Why study safety after market approval?
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How is safety monitored after market approval?
1 2 3 4 5 6 7

Drug 
development In vitro / In vivo Human Clinical Trials

I II III

Evaluation Post-market Monitoring

Quality Toxicity Safety and Efficacy

Vaccine in use

Safety and Effectiveness
Pharmacovigilance

Real world evidence

Meta-analysis of 
evidence

(Cohort, case-control, 
case-only)

§ Moving from signal detection (pharmacovigilance) to causality 
(Pharmacoepidemiology)

Adapted from www.ema.europa.eu

https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19/treatments-vaccines/vaccines-covid-19/covid-19-vaccines-development-evaluation-approval-monitoring
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How is safety monitored after market approval?

§ Pharmacovigilance: Comprehensive 
safety monitoring systems already in place
§ EudraVigilance (EU adverse events)
§ WHO VigiBase
§ US Vaccine Adverse Event Reporting System 

(VAERS)

§ Health authorities and manufacturers are 
required to report any adverse event

§ Allow assessment of:
§ Reported adverse events
§ Detection of new adverse events
§ Assessment of disproportionality (is the adverse 

event occurring more often than expected)
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Image source: www.ema.europa.eu

https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19/treatments-vaccines/vaccines-covid-19/covid-19-vaccines-development-evaluation-approval-monitoring
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What does the safety profile look like?

https://vaers.hhs.gov/data.html

https://vaers.hhs.gov/data.html
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Safety Profile in VAERS (17-02-2021)
1 2 3 4 5 6 7

https://vaers.hhs.gov/data.html

https://vaers.hhs.gov/data.html
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§ Overall the safety profile of commonly reported adverse 
events are similar

§ Increase in proportion of reported deaths and anaphylaxis 
in VAERS data

§ But…difficult to interpret & needs to be monitored!
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How does it compare to the other vaccines?

COVID-19 H1N1 Influenza

Anaphylaxis 1.08% 0.88% 0.42%

Death 4.22% 0.75% 0.64
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COVID-19 Influenza
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What about long-term effects?
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https://vaers.hhs.gov/data.html

https://vaers.hhs.gov/data.html
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§ History has shown that most adverse events associated with vaccines 
occur within the first 30-days2

§ Serious rare adverse events have been reported for other vaccines
§ All occurred within 8-weeks (60-days) of vaccination
§ Majority of adverse events could also be caused by getting infected with the virus

§ Emergency approval of COVID-19 vaccines only considered after 60-
days from when 50% of trial participants received their 2nd dose

§ There are no known long-term adverse events beyond 60-days with 
any vaccine
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What about long-term effects?

2 WHO MODULE 3: Adverse events following immunization
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§ Anyone eligible for the vaccine should be vaccinated
§ www.foph-coronavirus.ch

§ Vaccination still recommended if you’ve had COVID-19, but…

§ Priority setting for early roll-out based on risk of adverse outcome if 
COVID-19 were contracted
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Who should get vaccinated?

Adapted from: Luyten et al.
(2020) Covid Economics 57
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• I have a high risk because I 
have a chronic disease

• I am at least 60 years
• If I get infected I will 

normally infect 1 other 
person

• My profession is essential

• I have no underlying 
conditions

• I am younger than 60 years
• If I get infected I will 

normally infect 10 other 
person

• My profession is not 
essential

Person A Person B

http://www.foph-coronavirus.ch/
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§ Anyone eligible for the vaccine should be vaccinated
§ www.foph-coronavirus.ch

§ Vaccination still recommended if you’ve had COVID-19, but…

§ Priority setting for early roll-out based on risk of adverse outcome if 
COVID-19 were contracted
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Who should get vaccinated?
1 2 3 4 5 6 7

• I have a high risk because I 
have a chronic disease

• I am younger than 60 years
• If I get infected I will 

normally infect 1 other 
person

• My profession is not
essential

• I have no underlying 
conditions

• I am at least 60 years
• If I get infected I will 

normally infect 10 other 
person

• My profession is not 
essential

Person A Person B

Adapted from: Luyten et al.
(2020) Covid Economics 57

http://www.foph-coronavirus.ch/
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How many people need to be vaccinated?

COVID-19

R0: 2.5 - 3

66% 90%

Influenza Ebola Measles 

R0: 1 – 1.5 R0: 2 R0: 12 - 18

30 – 50% 50%

§ Still largely unknown 
§ Calculation for vaccination rates derived from the 

replication rate (R0)

1 2 3 4 5 6 7
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How many people need to be vaccinated?

COVID-19

R0: 4

75% 90%

Influenza Ebola Measles 

R0: 1 – 1.5 R0: 2 R0: 12 - 18

30 – 50% 50%

§ Still largely unknown 
§ Calculation for vaccination rates derived from the 

replication rate (R0)
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§ When can we expect to have global vaccination coverage? 
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How many people need to be vaccinated?
1 2 3 4 5 6 7

www.biomedcentral.com/collections/OneHealth

http://www.biomedcentral.com/collections/OneHealth
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Q & A
1 2 3 4 5 6 7

Thank you for your attention!


