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Determining Benefit-Risk of Vaccination

Considerations

Vaccine vigilance (safety)

Finding the balance
� ADEM
� Myocarditis
� Thromboembolic
� Children & Adolescents
� Long COVID

Infodemic / noise



Determining Benefit-Risk of Vaccination

1. Does it work?

2. Do I need it?

3. Is it safe (for me)?

….. How do I know?



14 pathogens (ie, diphtheria, Haemophilus influenzae type B, 
hepatitis B, Japanese encephalitis, measles, meningitis A, 
pertussis, invasive pneumococcal disease, poliomyelitis, 
rotavirus, rubella, tetanus, tuberculosis, and yellow fever

154 Million deaths averted

20+ Million



Determining Risks and Benefits of Vaccination

“I never breathe a sigh of 
relief until the first 3 million 
doses have been delivered”

Maurice Hilleman



Determining Risks and Benefits of Vaccination

1. Does it work?

2. Do I need it?

3. Is it safe (for me)?

….. How do I know?



Hospital 
admission

Emergency 
Department 

visits

General practice 
consultations

Telehealth or eHealth

Healthcare in the community



Comprehensive vaccine safety surveillance
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Detect & Investigate

✔ Very rare events
✔ Increase in common events
✔ Cryptic events
✔ Community concerns
✔ Spurious rumours
� Personal risk / risk factors
� Platform, Antigen, Brand, batch…



Traditional surveillance



Using Big data for Real World Evidence



Using Big data for Real World Evidence

Linked data Collaborations Social media



Comprehensive vaccine safety surveillance
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Detect & Investigate

✔ Very rare events
✔ Increase in common events
✔ Cryptic events
✔ Community concerns
✔ Spurious rumours
� By demographic/risk factors
� Platform, Antigen, Brand, batch…

Real world data

✔ All levels of healthcare

✔ Accessible & near real-time data

✔ Natural language processing (NLP)

✔ Community concerns & sentiment

� Population inclusive

� Cost effective





Multinational cohort of 99 million vaccinated persons….

Faksova et al

Neurological conditions

OE Ratio

Observed vs Expected



Multinational cohort of 99 million vaccinated persons….

Faksova et al

Neurological conditions

Morgan et al

Absolute risk
� ADEM 0.78

� TM 1.82

per million doses of 
ChAdOx1 (Astrazeneca)



Multinational cohort of 99 million vaccinated persons….
Neurological conditions

Absolute risk
� ADEM 0.78

� TM 1.82

per million doses of 
ChAdOx1 (Astrazeneca)

Weighed against well established protective benefits of 
vaccination against COVID-19 disease and its complications
(including ADEM with COVID-19 infection)
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"It demonstrates to the community that we now 
have the ability to look for very rare adverse 
events and either rule them out...or demonstrate 
that, yes, there is an association."



….. increasing public trust in vaccines needs 
reshaping medicine’s cultural environment to 
communicate better the risks and benefits of 
vaccines



G Alderotti et al. Communicating with patients about COVID-19 Vaccination: A Qualitative Study on 
Vaccinators in Tuscany Region, Italy. Vaccines 2023

High perception 
of the disease 
severity

Proof of vaccine 
safety as more 
people get 
vaccinated 
without relevant 
side effects

First cases of 
vaccine severe 
side effects 
amplified by 
mass- and 
social-media

Doubts about 
safety and 
effectiveness of 
the different 
types of vaccines

Decreased 
disease severity 
perception due 
to the 
achievement of a 
high level of 
immunization 
coverage 

Misleading 
messages about 
the vaccine 
effectiveness in 
preventing 
infection and surge 
of cases among 
vaccinated people

General 
demotivation 
toward 
preventative 
measures due to 
pandemic fatigue

Routinization of 
the vaccine with 
the return to 
pre-pandemic life



Benefit > Risk

Guillain Barre syndrome
🡪 ~ 1 per 100,000 AZ doses

Thrombosis with thrombocytopenia
🡪 ~ 2-3 per 100,000 AZ doses <60 years

Myocarditis & Pericarditis
🡪 varied by platform, brand, dose, age, sex
🡪 ~ ranges from 0-40 per 100,000 doses



Benefit > Risk

Guillain Barre syndrome
🡪 ~ 1 per 100,000 AZ doses

Thrombosis with thrombocytopenia
🡪 ~ 2-3 per 100,000 AZ doses <60 years

Myocarditis & Pericarditis
🡪 varied by platform, brand, dose, age, sex
🡪 ~ ranged from 0-40 per 100,000 doses





Patone et. al.
2022



There’s also a new publication out that speaks to 
myo/peri caused by vaccine vs caused by COVID…

Would be a great example of risk vs benefit..



12 March 2024

10.17 M Vaccinated

10.36 M Un-vaccinated



10.17 M Vaccinated

10.36 M Un-vaccinated

Reduced risk

45-81%



https://corical.immunisationcoalition.org.au/pfizer

? Which COVID-19 vaccine
? Sex & Age
? How many doses (1-3)
? Timing since last dose
? Community cases (Not many 🡪 Huge)



Chance of getting COVID

3 

2

1

None

If I get COVID, Chance of dyingChance of having Myocarditis?



Copland et al

27 May 2024

Benefit- Risk in Children?

COVID-19 severe illness = low
But… MISC-C, Long COVID…
And… School absence, overall wellbeing & health

Myocarditis
MIS-C
Thrombocytopenia (ITP)
Epilepsy
Acute pancreatitis
ADEM
Guillain-Barre syndrome
Demyelinating disease
Myositis
Angioedema
Anaphylaxis

Investigated 12 pre-defined conditions
Incidence as hospital admissions  <6 weeks of exposure
Compare vaccination vs not vaccinated before infection



Epilepsy*  authors suggest likely due to inclusion of pre-existing epilepsy not excluded by the studies available data for washout period

Risk of serious outcomes post BNT COVID-19 vaccination (dose 1 or 2) or COVID-19 infection 
(prior to vaccination) in adolescents aged 12-17 years

In 5-11 yr olds 
🡪 no excess cases

In 5-11 yr olds 
� MIS-C excess 137  ( M>F)
� Myocarditis excess 4
� Acute pancreatitis excess 4
� Myositis excess 8
� ADEM excess 5



Benefit- Risk in Children?

� 5-11yr olds   🡪 No increased risk of AESI post vaccination

� 12-17yr olds 🡪 Increased myocarditis post Pfizer dose 1 or 2 & 
epilepsy and demyelinating disease (F) post Pfizer dose 2

� 5-17 yr olds Unvaccinated prior to COVID infection had increased risk of 
hospitalization from 7 of the AESI, incl MIS-C and myocarditis

� 5-17yr olds 🡪 risk of safety outcomes from COVID-19 infection were largely 
absent if had received at least 1 COVID-19 vaccine dose prior to infection 

Vaccination Benefit > Risk in children & adolescents aged 5-17 years



13 January 2023



~10% of severe cases
🡪 Long COVID

https://jamanetwork.com/journals/jama/fullarticle/2815350 Higher risk

Females
Hypertension

Heart disease
Smoking
Obesity

Diabetes
Depression

https://jamanetwork.com/journals/jama/fullarticle/2815350


3 June 2024

7 June 2024



Clinical trials

Efficacy

Benefit-Risk:  Piecing it  together



Clinical trials

Efficacy

Individual
Population/herd

Long lasting
Level of protection

Effectiveness
Clinical trials
Post-licensure surveillance
� Frequency
� Severity
� Permanence

Safety

Benefit-Risk:  Piecing it  together



Clinical trials

Efficacy

Individual
Population/herd

Long lasting
Level of protection

Effectiveness

Population level
Individual

Benefit-risk

Clinical trials
Post-licensure surveillance
� Frequency
� Severity
� Permanence

Safety

Benefit-Risk:  Piecing it  together
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