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Introduction

• Large-scale immunization programs against COVID-19 
proceed around the world

• Raising news on media about COVID-19 vaccine safety 
concerns

• Use of adverse events of special interest (AESI) in vaccine 
safety surveillance 



Background rate: 
Rates of the event of 
interest in the absence 
of vaccination

World Health Organization. Covid-19 vaccines: safety surveillance manual.



https://www.gov.uk/government/publications/coronavirus-covid-19-vaccine-adverse-reactions/coronavirus-vaccine-summary-of-yellow-
card-reporting#annex-1-vaccine-analysis-print

Background rates being used in current safety evaluation. 



Methods

• Retrospective cohort study

• 5 claims, 8 EHR databases from 8 countries (4 continents)

• Best estimate of background incidence rates from 2017 to 2019

• Estimates stratified by age, sex, database

• Pooled incidence rates using random effect meta-analysis, with 
95% predicted confidence interval.



Outcomes (Events)

• Acute myocardial infarction (MI)

• Anaphylaxis

• Appendicitis

• Bell’s palsy

• Deep vein thrombosis (DVT)

• Disseminated intravascular 
coagulation

• Encephalomyelitis

• Guillain-Barre syndrome (GBS)

• Hemorrhagic stroke

• Non-hemorrhagic stroke

• Immune thrombocytopenia

• Myocarditis/pericarditis

• Narcolepsy

• Pulmonary embolism (PE)

• Transverse myelitis



Results

126,661,070 people  
227,043,370 person-years of follow up (largest ever)

Within-source patient-level heterogeneity: 
age and sex patterns

Population-level heterogeneity between databases



CIOMS: Council of International Organizations of Medical Sciences



Age-sex stratified incidence rates, overall and per database
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Conclusions

• Single classification for each event is not enough

• Age effect is strong enough that must adjust for it

• Small differences in age distribution can produce large effects

• Databases difference (beyond age and sex): consider within-database 
comparisons

• Individual study estimates should be interpreted with caution

• Systematic error associated with database choice should be 
incorporated into any analysis. 


