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Overview of vaccine safety concepts
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• Vaccine safety paramount 

• Vaccines given to protect against disease – not treat it

• Benefits must outweigh risks

https://www.science.org.au/education/immunisation-climate-change-genetic-modification/science-immunisation/4-are-vaccines-safe

Adverse Event Following Immunisation (AEFI) 
Definition:

‘any untoward medical occurrence which follows immunisation and which does 

not necessarily have a causal relationship with the usage of the vaccine’



Causal versus coincidence? 5 categories of AEFI
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• Febrile seizures with CSL 
Fluvax in 2010Vaccine product related 

• Manufacturing errorVaccine quality defect related 

• Live vaccine in 
immunocompromised 
patient

Immunisation error related

• Fainting with vaccine in 
schoolImmunisation stress related 

• Fall off a bike after 
vaccination Coincidental

https://vaccine-safety-training.org/classification-of-aefis.html

https://vaccine-safety-training.org/classification-of-aefis.html


Safer vaccine design and manufacture
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• Intelligent vaccine design
• Safer, fewer antigens
• Revolutionary science

• Introduction of novel vaccines 
• requires alertness to the 

possibility of equally novel 
adverse effects

Slide courtesy of Saad Omer ADVAC presentation/Sanofi credit

Vaccine design and manufacture is complex; high regulated
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• Very few adverse events have a unique ‘profile’ 
that absolutely defines them as being ‘vaccine 
related’ or ‘not vaccine related’

• Conditions that raise concern often don’t have 
known cause/trigger in absence of vaccination 

• Individual case assessment - challenging
• Epidemiologic risk assessment - specialised

https://vaccine-safety-training.org/causality-assessment-of-aefis.html

Assessing causality is complex
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“A” =  ~ Passive surveillance 
• Relies on spontaneous report, data 

incomplete, quality variable
• For signal detection
• Incidence rates/vaccine attributable risk 

cannot be calculated

Improving global AEFI surveillance



Improving global AEFI surveillance for COVID-19 vaccines

NCIRS-Doherty Vaccine course 2021 Page 7

• Introduce AEFI surveillance in countries with none
• Improve AEFI surveillance in countries with limited
• Add/strengthen new modalities 

• More real-time data
• Reporting, interpretation
• Causality assessment
• Monitoring AESI

https://www.who.int/publications/i/item/10665345178

Improve 
Program 
Safety

Improve 
Vaccine 
uptake



COVID-19 vaccines
Pharmaceutical Company RCTs – reactogenicity and long term follow-up
Other vaccine clinical trials
Surveillance (passive and active)
Observational/Epidemiologic studies
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Adverse Events of 
Special Interest AESI
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https://www.who.int/vaccine_safety/committee/Module_AESI.pdf

“pre-specified medically significant event with potential to be 
causally associated with a vaccine product that needs to be 
carefully monitored and to be confirmed by further special studies”

Extra monitoring for events that could potentially be
• serious events that have followed other immunizations (e.g. 

GBS, anaphylaxis)
• serious events potentially related to novel platforms
• serious events potentially related to adjuvants, serious events 

related to vaccine failure/immunogenicity (enhanced disease) 
or events that are potentially specific to special populations

• proven association with immunization 
• proven association with a known vaccine platform and/or 

adjuvant that is being used in any COVID-19 vaccines
• theoretical concern based on immunopathogenesis of 

COVID-19 disease
• theoretical concern related to viral replication during COVID-19 

infection; or 



https://vaccine-safety-training.org/immunization-anxiety-related-reactions.html; https://pubmed.ncbi.nlm.nih.gov/18759721/

Immunisation Stress Related Response 
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2007 Victoria, Australia, School HPV program

https://vaccine-safety-training.org/immunization-anxiety-related-reactions.html


‘Nocebo effect’ above 
background rates versus 
‘healthy vaccine’ effect
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“a negative reaction characterised by the expression of 
adverse symptoms largely driven by the expectation of the 

individual that some untoward events will occur following the 
administration of a drug, vaccine or other medical intervention”
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https://www.nejm.org/doi/full/10.1056/nejmoa2110475https://www.tga.gov.au/periodic/covid-19-vaccine-weekly-safety-report

COVID-19 vaccines: 
Thrombosis Thrombocytopenia Syndrome (TTS)

COVID-19 vaccines: 
Myocarditis and Pericarditis



Myocarditis

Page 13

• Rare and usually mild, shortly after mRNA vaccine dose
• Rates highest post dose 2 in teen/young males; Moderna ~2-fold > Pfizer
• Rate post 3rd/booster dose appears lower than after 2nd dose (Israel, Australia, USA)
• Very few cases in children age 5-11 years (USA ~ 2 per million doses to date)

https://www.tga.gov.au/periodic/covid-19-vaccine-weekly-safety-report-27-01-2022

Pfizer Moderna
Australian (TGA) reported rate

27 Jan 2022

COVID-19 vaccine weekly safety report | Therapeutic Goods Administration (TGA)

https://www.tga.gov.au/periodic/covid-19-vaccine-weekly-safety-report


US Vaccine Safety Datalink: Detailed linked data analysis
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Myocarditis in Children 5-11 years
• In the VSD, there have been no safety signals 

among 5–11-year-olds (430K doses analysis point)

• In VAERS in children 5-11 years, 12 validated 
cases after 8.6 million doses (9 post dose 2)

Post 
dose 2 
= 1 in 

14,000 



We expect less vaccine associated myocarditis in younger ages
Background myocarditis age distribution (cases, hospitalisation)
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Arola, Anita, Essi Pikkarainen, Jussi OT Sipilä, Jouni Pykäri, Päivi Rautava, and Ville Kytö. ‘Occurrence and Features of Childhood Myocarditis: A Nationwide Study in Finland’. Journal of the American Heart Association: Cardiovascular and Cerebrovascular Disease 6, no. 11 (18 November 2017): e005306. https://doi.org/10.1161/JAHA.116.005306.

Vasudeva, Rhythm, et al. "Trends in Acute Myocarditis Related Pediatric Hospitalizations in the United States, 2007-2016." The American Journal of Cardiology (2021).

RISK of PIMS TS (post COVID-19 Inflammatory 
Syndrome) in NSW Children in Delta wave 2021

1 in 3000
(Williams P et al, Preprint)

https://doi.org/10.1161/JAHA.116.005306


Active, enhanced, national 
vaccine safety surveillance
February 2022



AusVaxSafety Modules 
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Module Role 

1. Active Cohort event monitoring of short term 
AEFIs using SMS/email

2. AEFI Clinical 
Assessment 
Network

AEFI case discussions for nationally 
consistent approach to complex cases 

3. AESI Program 
of Research

Long term clinical follow up of patients 
with adverse events of special interest 
with States, Territories TGA and 
specialist groups
• TTS
• myocarditis

4. Linked data Risk/Association studies using linked 
data 



Active surveillance 
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COVID-19 vaccine safety data are published 
weekly and include:

• All participants
• Aboriginal and Torres Strait Island participants
• Children aged 5-11 years
• Adolescents aged 12-19 years 
• Pregnant participants
• People affected by cancer 

www.ausvaxsafety.org.au



Active surveillance – public data  
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Active surveillance – detailed analyses
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Risk of any adverse event following immunisation (AEFI) with Comirnaty and Vaxzevria vaccines by respondent demographics, history of anaphylaxis or other medical 
conditions (manuscript under review)



AESI Program of Research
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• Collaboration with TGA, S/T and 
specialist groups (THANZ, CSANZ)

• Data collection and recruitment in 
progress for TTS and myocarditis

Study arm 1

Thrombosis with 

thrombocytopenia 

syndrome (TTS)

Study arm 2

Myocarditis

 

Study arm 3

 

AusVaxSafety AEFI/AESI surveillance

Stream 1: Initial surveillance (from onset to hospital discharge/recovery)

Waiver of Consent

Optional         Stream 2: epidemiological study

Waiver of Consent

Optional          Stream 3: long term outcomes

Opt in Consent

Optional            Stream 4: biological research

Opt in Consent



New vaccines, 
populations and 
schedules 

NOVAVAX COVID-19 Vaccine:
A protein nanoparticle vaccine co-formulated with a saponin-based 
Matrix-M adjuvant. The antigenic component is based on the 
full-length, wild-type SARS-CoV-2 rS glycoprotein; modified by 
mutation at the putative furin cleavage site to be protease resistant. 
Two additional proline amino acid substitutions inserted to stabilise the 
S protein in a prefusion conformation, which is believed to optimise 
presentation of neutralising epitopes.
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Novavax – Reactogenicity (Systemic) post doses 1-3
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• Increased events across all 3 doses, local and systemic reactions short-lived
• Overall medically attended AEs -  related events reported in few participants 

(1.9%, 0%, and 1.2%, respectively) 

Mallory et al. (25 Dec 2021). Immunogenicity and Safety Following a Homologous Booster Dose of a SARS-CoV-2 recombinant spike protein vaccine (NVX-CoV2373): A Phase 2 Randomized Placebo-Controlled Trial. Preprint. DOI: 10.1101/2021.12.23.21267374
https://www.medrxiv.org/content/10.1101/2021.12.23.21267374v1 

Timing of potential registration as 
booster dose, not yet known

Use now:
• Unvaccinated

• contraindications or reluctant to 
receive same brand as 
previous primary dose

https://www.medrxiv.org/content/10.1101/2021.12.23.21267374v1
https://www.medrxiv.org/content/10.1101/2021.12.23.21267374v1


UK COV-Boost Study
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• 7 different booster vaccines after 2 dose AZ or 
Pfizer primary vaccination

• Immunogenicity and safety data

Munro et al, Lancet 2021 
https://www.thelancet.com/action/showPdf?pii=S0140-6736%2821%2902717-3



Summary of risks conditions – with risk demonstrated

Simpson et al Nature 2021 https://www.nature.com/articles/s41591-021-01408-4 Page 27

• Anaphylaxis after COVID-19 vaccination is rare and has occurred in approximately 5 people 

per one million

• Guillain-Barré Syndrome (GBS) signal after viral vector COVID-19 vaccines – very rare

• NEW Thrombosis with thrombocytopenia syndrome (TTS) after viral vector COVID-19 

vaccination is rare

• Idiopathic thrombocytopenic purpura (ITP)  and AZ vaccine adjusted rate ratio (aRR) = 5.77, 

95% CI 2.41–13.83), estimated incidence of 1.13 (0.62–1.63) cases per 100,000 doses
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https://gh.bmj.com/content/6/Suppl_2; Lo Re et al 2021: https://www.bmj.com/content/373/bmj.n1416

“Some vaccine safety issues of the 20th century involved 
genuine and causal, through rare, severe adverse events, 

such as vaccine-associated poliomyelitis. 

More frequently, the concerns that focused public interest 
were ill founded, with scientific evidence not supporting any 

harmful role for vaccines”

Additional Reading

https://gh.bmj.com/content/6/Suppl_2


www.ncirs.org.au
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