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Adverse Events of Special Interest (AESI)

• Acute myocardial infarction (MI)
• Anaphylaxis
• Appendicitis
• Bell’s palsy
• Deep vein thrombosis (DVT)
• Encephalomyelitis
• Guillain-Barre syndrome (GBS)
• Hemorrhagic stroke

• Non-hemorrhagic stroke
• Immune thrombocytopenia
• Myocarditis/pericarditis
• Narcolepsy
• Pulmonary embolism (PE)
• Transverse myelitis
• Disseminated intravascular 

coagulation
The FDA Center for Biologics Evaluation and Research prioritized a list of outcomes
• Center for Biologics Evaluation and Research Office of Biostatistics and Epidemiology. CBER Surveillance Program Background Rates of Adverse Events of Special Interest for COVID-19 

Vaccine Safety Monitoring Protocol. https://www.bestinitiative.org/wp-content/ uploads/2021/02/C19-Vaccine-Safety-AESI-Background-RateProtocol-FINAL-2020.pdf (accessed 11 Mar 
2021)

• bc-coordinator. Priority list of adverse events of special interest: COVID-19. 2020. https://brightoncollaboration.us/priority-list-aesicovid/ (accessed 11 Mar 2021).



Background

https://github.com/ohdsi-studies/Covid19VaccineAesiIncidenceCharacterization

https://github.com/ohdsi-studies/Covid19VaccineAesiIncidenceCharacterization


The Study

• Objective: Quantify the occurrence of AESIs in subjects with 
COVID-19 overall and across specific age and sex groups.

• It is relevant to know how often these AESIs occur amongst 
patients who suffer the condition vaccines aim to prevent to 
assess the benefit risk profile of the vaccine.

• Protocol:  https://ohdsi-studies.github.io/
Covid19SubjectsAesiIncidenceRate/Protocol.html

https://ohdsi-studies.github.io/Covid19SubjectsAesiIncidenceRate/Protocol.html
https://ohdsi-studies.github.io/Covid19SubjectsAesiIncidenceRate/Protocol.html


Design
• Retrospective cohort study

• Target Cohorts:
– pre-pandemic background population (2017-2019) 
– First COVID-19 Event (positive test OR diagnosis)

• Outcome Cohorts:
– AESIs

• Population Subgroups: age and sex

• Time at Risk: 90-days

• Outputs: Counts, Incidence Rates and Incidence Proportions of Outcomes
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Outcomes (AESIs)

• Acute myocardial infarction (MI)
• Anaphylaxis
• Appendicitis
• Bell’s palsy
• Deep vein thrombosis (DVT)
• Encephalomyelitis
• Guillain-Barre syndrome (GBS)
• Hemorrhagic stroke
• Non-hemorrhagic stroke

• Immune thrombocytopenia
• Myocarditis/pericarditis
• Narcolepsy
• Pulmonary embolism (PE)
• Transverse myelitis
• Disseminated intravascular 

coagulation
• Thrombosis with Thrombocytopenia 

(TWT)**



Methods: Data Sources

• Data were obtained from 26 databases

• These databases represent 11 countries: 

– Belgium
– Estonia
– France
– Germany

– Japan
– The Netherlands
– Serbia
– Spain

– Turkey
– United Kingdom 

(UK) 
– United States of 

America (US)



Methods: Data Sources
• Administrative Claims:

IBM® MarketScan® Commercial Claims and Encounters 
Database (IBM_CCAE); IBM® MarketScan® Multi-State 
Medicaid Database (IBM_MDCD); IBM® MarketScan® 
Medicare Supplemental and Coordination of Benefits 
Database (IBM_MDCR); IQVIA LRxDX Open Claims 
(IQVIA_OPENCLAIMS); IQVIA Pharmetrics
(IQVIA_PHARMETRICS); JMDC; Optum De-Identified 
Clinformatics® Data Mart Database - Socio-Economic Status 
(SES) (OPTUM_SES); and University of Tartu (U_OF_TARTU). 

• General Practitioner:
Clinical Practice Research Datalink AURUM (CPRD_AURUM); 
Integrated Primary Care Information (IPCI); IQVIA® Disease 
Analyzer France (IQVIA_FRANCE_DA); IQVIA® Disease 
Analyzer Germany (IQVIA_GERMAN_DA); and The 
Information System for Research on Primary Care (SIDIAP).

• Electronic Health Records:
Health Data Warehouse of Assistance Publique
- Hopitaux de Marseille (APHM); University of 
Colorado Anschutz Medical Campus- Health 
Data Compass (CU_AMC); Columbia University 
Irving Medical Center (CUIMC); Fundación para 
la Investigación e Innovación Biosanitaria en
Atención Primaria COVID19  (FIIBAP); Health 
Informatics Centre (HIC); Parc de Salut Mar 
Barcelona Information System (IMASIS); 
Istanbul Faculty of Medicine, Istanbul 
University (IU); Medaman Hospital Data 
(MHD); Optum® de-identified Electronic Health 
Record Dataset (OPTUM_EHR); STAnford
medicine Research data Repository (STARR); 
University Clinical Center of Serbia (UCCS); and 
University of California Health Data Warehouse 
(UCHEALTHDW). 

• Electronic Health Records with Registry:
UK Biobank (UK_BIOBANK). 
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Standardized Incidence Ratios Forest Plot 
with Meta Analysis of AESIs 
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Conclusions
• To our knowledge this is the largest study to date on the descriptive epidemiology of AESIs 

among the COVID-19 population. 

• Considerable heterogeneity in the IR among the COVID-19 cohort by geographic areas and 
databases

• Considerable variability with age and some with sex groups emphasizing the need for age 
and sex stratification when assessing risks and benefits of COVID 19 vaccines

• Thrombotic events such as AMI, strokes, DVT, and pulmonary embolism were more 
frequent compared to other AESIs and were “uncommon” to “common” in older COVID-19 
subjects. 

• In most databases, the risk of these thrombotic events was higher among COVID-19 
subjects when compared to the ‘pre-pandemic background population’ of the data 
sources with a pooled standardized incidence ratio above. 
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