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Congratulations! We have COVID-
19 vaccines 

…now for the next challenges.

Helen Petousis-Harris, PhD
Associate Professor, University of Auckland



The safety 
challenges

What are we in for?



Auckland Mum of two dies just days after 
coronavirus vaccine, family distraught

Thisis Notreal



How do we make sense of this?



Potential stage in the evolution of an immunisation programme, vaccine safety. 

Yonatan Moges Mesfin et al. BMJ Glob Health 2019;4:e001065

© Author(s) (or their employer(s)) 2019. Re-use permitted under CC BY-NC. No commercial re-

use. See rights and permissions. Published by BMJ.

We are here



Separating legitimate 
events from coincidence

• If 10 million individuals were vaccinated in the 
UK, 21·5 cases of Guillain-Barré syndrome and 
5·75 cases of sudden death would be expected 
to occur within 6 weeks of vaccination as 
coincident background cases. 

• need >4million to detect a 2-fold difference

• 397 per 1 million vaccinated pregnant women 
would be predicted to have a spontaneous 
abortion within 1 day of vaccination.

Black, Steven, et al. "Importance of background rates of disease in assessment of vaccine safety 
during mass immunisation with pandemic H1N1 influenza vaccines." The Lancet 374.9707 (2009): 
2115-2122.

Vs.



Beyond rare 
events –
vaccines and 
people are not 
all the same

COVID vaccines vary

Populations vary

Healthcare varies

Seasons vary



Knowing the safety of COVID-19 vaccines
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The body of knowledge



Some 
limitations of 
clinical trials

• Phase III trials need to be big enough to show that 

• the vaccine prevents the disease.

• Provide sufficient evidence of safety.

• Not big enough to measure rare events.

• Cannot measure indirect effects 

• i.e community immunity, transmission

• Participants might not be genetically diverse

• Almost no Polynesian trial participants

• We know from NZ vaccine studies that ethnicity is 
strongly associated with vaccine responses and 
vaccine effectiveness independent of other variables



The Solutions
After deployment
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Spontaneous safety surveillance

• Passive safety surveillance (voluntary 
reporting of AEFI)

• Most countries have one

• Most contribute to the WHO Uppsala 
pharmacovigilance monitoring centre
(Vigibase)

✅Good for signal detection

❌Cannot help with causality assessment
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Enhanced/active 
monitoring

• e.g. Use of digital technologies to actively 
collect post vaccine adverse events

• SmartVax
• Vaxtracker
• KiwiVax 

✅Reveal events not picked up by GP visit

✅ Involve patients in pharmacovigilence

❌Cannot be used to infer causality of 
complex or rare events

❌No unvaccinated for comparison



The most urgent immediate 
task for most countries is to 

establish the normal 
background rates for the 
adverse events of special 

interest.

WHO, Global Advisory Committee on Vaccine Safety,
May 2020
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National or site 
specific:

NZ has exceptional 
data. We can do 
vaccine safety 
monitoring and 
studies second to 
none

… but our 
population is very 
small
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Going BIGGER!



Distributed 
networks

• Using common 
methods/protocols at different 
sites, different countries

• Combining outcomes in a kind 
of meta-analysis

• Systems may vary but if 
everyone uses the same 
approaches, same definitions 
then we can combine findings

• The EU and US have

But don’t assume they have all of 
this covered



Just last month…



Ultimate solution: Global 
Distributed Networks

Founding support from Gates. Endorsements from Brighton Collaboration and CEPI



Take home messages
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Collective body of knowledge

 Safety scares can derail immunisation programmes
 Pre-clinical and clinical data give us optimism that COVID-19 vaccines will have a good safety profile.
 We have exceptional tools and protocols at our disposal and can detect and verify rare adverse events. 
 However, there are global delays in implementation, leaving us vulnerable to responding to safety scares over the 

next few months 
 Safety data beyond the clinical trials accumulating quickly - and in diverse populations. 



THANK YOU!



John McDermott

New Zealand's Experience and Recovery 

from Covid-19



Covid-19 vs other pandemics



Mortality vs employment in the Spanish Flu

• Cities that intervened earlier and 

more aggressively did not perform 

worse and, if anything, grew faster 

after the pandemic was over.

• Green = cities with non-pharmaceutical 

interventions above the median

• Red = cities with non-pharmaceutical 

interventions below the median



Containment versus the economy
• Eichenbaum et al (2020) study the

interactions between economic

decisions and epidemics.

• Government interventions of 
imposing containment improve 

social outcomes.



Long term consequences

• Interest rates will be 2% lower 

than they would otherwise have

been 20 years on.



SEIR model of an infectious disease 



New Zealand’s experience



Australia’s experience



United Kingdom’s experience



United States' experience



Forecasts on the eve of the lockdown



Impact of lockdown on mobility
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Impact of mobility on GDP
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Questions welcome.

Speaker’s Science Forum
Aotearoa New Zealand

Kia ora, thanks for attending!


