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Background

Primary focus in the initial stages of 
the pandemic was on saving lives and 

preventing new infections



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


Background

The Observational Health Data 
Sciences and Informatics (OHDSI) 

community carried out a population-
based network study using 

observational data from 26 databases
across 11 countries to explore the 

incidence rate (IR) of Adverse Events 
of Special Interest (AESIs) among 

people who had COVID-19, as 
compared to a pre-pandemic 

background population . 



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
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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

2017-2019
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2017-2019
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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)**
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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). 





Age-Sex Stratified Incidence Rates per Database



Age-Sex Stratified Incidence Rates per Database

• Some AESIs clearly increase in frequency with age

Acute Myocardial Infarction Non-hemorrhagic Stroke Deep Vein Thrombosis Pulmonary Embolism



Age-Sex Stratified Incidence Rates per Database

• Others have less clear or even opposite trend

Thrombosis w/ 
Thrombocytopenia Immune Thrombocytopenia Anaphylaxis Narcolepsy



Age-Sex Stratified Incidence Rates per Database

• Heterogeneity between databases



CIOMS: Council of International Organizations of Medical Sciences

Pooled 
Estimated 
Age and Sex 
Stratified 
Incidence 
Rates Per 
100,000 
person years 
(with 95% 
prediction 
intervals), 
calculated 
from meta-
analyses

2017-2019
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Comparing the ‘Subjects with COVID-19' Stratified Incidence Rates for AESIs 
to Those for ‘Pre-Pandemic Background Population’ 
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Standardized Incidence Ratios Forest Plot 
with Meta Analysis of AESIs 

2017-2019



Standardized Incidence Ratios Forest Plot 
with Meta Analysis of Negative Controls

2017-2019



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. 



Conclusion

• The results help put the risk of the AESIs post vaccination 
versus post COVID-19 infection into perspective.
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Coordination Centre

Introduction of the DARWIN EU® Coordination Centre

Prof. dr. ir. Peter R. Rijnbeek

Executive Director

OHDSI Europe Symposium June 24th 2022



Disclosure

This presentation represents the views of the DARWIN EU® Coordination Centre only 

and cannot be interpreted as reflecting those of the European Medicines Agency or the 

European Medicines Regulatory Network.
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The European Union (EU) has a rich and diverse healthcare data landscape. However, 

this diversity brings challenges in terms of a common data structure, terminology, and 

governance.

There is limit access to data, and the processes for accessing and analysing data for 

regulatory purposes are slow and complex.

Problem definition



To establish and maintain a framework supporting better decisionmaking throughout 

the lifecycle of medicinal products with timely, valid and reliable evidence from real 

world healthcare.

Objectives:

1) To establish and maintain a  continually enlarging network of accessible 

observational data sources

2) To execute all steps of high quality non-interventional studies with the network

3) To make the study results available to the EU Regulatory network to support 

decision-making

DARWIN EU® Vision



DARWIN EU® is a federated 

network of data, expertise

and services that supports 

better decision-making 

throughout the product 

lifecycle by generating 

reliable evidence from real 

world healthcare data 

SAWP

FEDERATED NETWORK PRINCIPLES

• Data stays local

• Use of the OMOP CDM to perform studies in a 
timely manner and increase consistency of results



EMA will be a principal user of DARWIN EU, by requesting studies to support 

its scientific evaluations and regulatory decision-making.

EMA will also play a central role in developing, launching and maintaining DARWIN EU, 

by:

• providing strategic direction and setting standards;

• overseeing the coordination centre and monitoring its performance;

• ensuring close links to European Commission policy initiatives, particularly the EHDS, and 

delivering pilots;

• reporting to EMA's Management Board, the HMA and European Commission.

A service provider will act as the DARWIN EU Coordination Centre and be responsible for 

setting up the network and managing its day-to-day operations.

EMA’s Role



What analyses and studies will DARWIN EU® deliver?

Category of observational 
analyses and studies

Description

Off-the-shelf studies Studies for which a generic protocol is adapted to a research question

Complex Studies
Studies requiring development or customisation of specific study designs, protocols, phenotypes, or Statistical 
Analysis Plans (SAPs)

Routine repeated 
analyses

Routine analyses based on Off-The-Shelf or Complex Studies (see above), repeated periodically (e.g. yearly)

Very Complex Studies
Studies which cannot rely only on electronic health care databases, or which would require complex and/or novel 
methodological work



Budget and expected number of studies

PHASE I

Establishment – 1st 

year

PHASE III

Operation – 1st 

year

Operation

2nd year

Operation

3rd year

PHASE II

Establishment – 2nd 

year



Setting up the 
DARWIN EU®

Coordination Centre



DARWIN EU® Coordination Centre

Executive Director
Prof. Peter Rijnbeek
Head of the Department of Medical Informatics
Erasmus MC

Deputy Director
Associate Prof. Katia Verhamme
Erasmus MC

Deputy Director
Prof. Daniel Prieto Alhambra
Erasmus MC, Oxford University

Contractor

Sub-contractors



DARWIN EU® Implementing a paradigm shift

• A highly needed paradigm shift for the fast delivery of reliable evidence for 

regulatory decision-making on the utilisation, safety and effectiveness of medicinal 

products throughout their lifecycle

• A long-term investment needed to significantly scale up the number of studies on 

more databases and improve public health.
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Not possible by simply scaling up the traditional approaches. 



What is needed to facilitate observational studies at scale?



Generating Reliable Evidence using the OMOP Common Data Model

Patient-level data 
in source 
system/schema

Reliable 
evidence
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A Common Data Model will enable 
standardised analytics to generate 

reliable evidence.

We need to make studies repeatable, reproducible, replicable, generalisable, and robust



Standardising the analytics

• A catalogue of open source standardised analytics is needed to support ”all” 

regulatory decision-making on the utilisation, safety and effectiveness of medicinal 

products

Will require alignment on the priority and choice of the analytical methods, 
and the standardised output!



Standardising the analytics

• A catalogue of open source standardised analytics is needed to support ”all” 

regulatory decision-making on the utilisation, safety and effectiveness of medicinal 

products

Will require alignment on the priority and choice of the analytical methods, 
and the standardised output!

• Development will be driven by initial studies taking different complexity levels into account.

• The standardised analytics will be based on available tools and methods developed in the OHDSI 
community.



Creating a strong technical infrastructure

Required components:

• Collaboration Space for CC and Study Teams

• Analytics Platform

• Study Execution Platform

• Training Platform

• Service Desk

• Source Control Repository 

• DARWIN EU Website

• …



Operating a high-quality Data Network

• Selection of data partners

1) Prioritisation of already converted data sources 

2) Potentially mapping highly valued data sources

• All data sources will go through an onboarding process approved 

by EMA including quality control steps

The data network will contain 40 data sources by year 4 (10 per year)



Which data sources will DARWIN EU® use?

– Data sources collecting health data routinely and representative of the different types of real-world data in terms of 
data elements, setting (primary & secondary care), population, origin (e.g. electronic health care records, claims)

– Data sources which collectively provide a broad geographical cover 

– Data sources containing patient-level data with a unique patient identifier linking all records relating to a given 
patient 

– Medicines prescribed or dispensed identifiable with quantities (e.g. doses, package size) and dates allowing to 
calculate cumulative doses and duration of use and linked to individual but unidentifiable patients

– Clinical events formally coded, with accurate dates and linked to individual but unidentifiable patients

– Data already converted or planned to be converted into the OMOP common data model

Data sources will be onboarded over time taking into account the following criteria:



Establishment and Evolution of the Coordination Centre



Study teams should leverage:

1) Common Analytics

2) Phenotype Library

Operations



Network teams should leverage:

1) Common ETL Tools

2) Established QC mechanisms

Operations



Implementation roadmap

PHASE I

Establishment – 1st 

year

PHASE III

Operation – 1st 

year

Operation

2nd year

Operation

3rd year

PHASE II

Establishment – 2nd 

year

Phase III - 2024

Upscale delivery and 
capacity to routinely 
support the scientific 
evaluation work of 
EMA’s scientific 
committees and NCAs 
by delivering studies 
and maintaining data 
sources.

Phase I - 2022

• Start running pilot studies to support EMA 
committees – first benefits delivered 

• Coordination Centre set-up 

• Data Protection Impact Assessment 

• Start recruiting and onboarding data partners 

• Pilot with the EHDS model and existing Data 
Permit Authorities 

• Consultation of stakeholders 

Phase II - 2023

• Support the majority of Committees in 
their decision-making with reliable RWE by 
2023

Operation - 2025/2026

• DARWIN EU® to be fully operational 
and yearly evolves to meet the 
needs from the EU Regulatory 
Network 

• Integration with the EHDS



• Formation of the coordination centre:  
governance team, technology operations 
team, governance & boards

• Project management 
(e.g. project plan, risks management, 
reporting, Conflict of Interest management 
process)

• On-Boarding of data sources:
• Process for data partner selection
• On-boarding specifications, data use agreement 

drafts

• Development of study templates:
• Feasibility assessment form
• study outline/protocol/report, agreement for 

Study Participation (under review)

• Catalogue of standardized analytics:

• Agreement of study type definition
• Implementation initiated

DARWIN EU® - Coordination Centre considerable progress made



Data Analysis and Real World Interrogation 

Network (DARWIN EU) | European Medicines 

Agency (europa.eu)

Coordination Centre website – available next 

month

• For questions to the Coordination Centre, 
please contact: enquiries@darwin-eu.org

For regular updates on DARWIN EU® Subscribe 

to the Big Data Highlights newsletter by 

sending an email to: bigdata@ema.europa.eu

More Information

https://www.ema.europa.eu/en/about-us/how-we-work/big-data/data-analysis-real-world-interrogation-network-darwin-eu
mailto:enquiries@darwin-eu.org
https://www.ema.europa.eu/en/documents/newsletter/big-data-highlights-issue-1_en.pdf
mailto:bigdata@ema.europa.eu
https://www.ema.europa.eu/en/documents/newsletter/big-data-highlights-issue-1_en.pdf


Reaction Panel with Key Stakeholders

Dani Prieto-Alhambra, MD, PhD
Professor of Pharmaco- and Device Epidemiology University of 

Oxford
Professor of Real-World Evidence and Methods Research, 

Erasmus MC



REACTION PANEL

• Chair: Dani Prieto-Alhambra, University of Oxford and EMC 
Rotterdam

• Panellists:

–Catherine Cohet, European Medicines Agency

–Filip Maljkovic, Clinerion Serbia Rep

–Daniel Morales, Dundee University and HIC

–Patrick Ryan, Janssen



Closing Remarks

Peter R. Rijnbeek
Professor of Medical Informatics

Department of Medical Informatics
Erasmus MC, The Netherlands



A great journey ahead!

• Further growth of the Data Network

• Number of National Nodes will grow

• Many research studies on more data sources

• Many publications on methods

• Further expansion of training curriculum driven by the
European Health Data and Evidence Network (EHDEN)

• And much more..



Join the Community

OHDSI Global Symposium
October 14-16 Bethesda North Marriot 
Hotel & Conference Center



Workshop Saturday

Workshop “Designing and Implementing a network characterization study

Lead: Patrick Ryan, Janssen Research and Development

Room: Collegezaal 1, Educational Centre Erasmus MC.

Time: 8:30 – 16:00

Bring your name badge



Workgroup Meeting Sunday

Sunday 26th Parallel Workgroup Meetings Educational Centre Erasmus MC.

Time Description 

09.30 – 10.00
Coffee

10:00 – 12:30 During this day several meetings will be organized by OHDSI Working Groups and opportunities to meet experts

Morning sessions:

- Educational WG (Nigel Hughes) - Location: OWR 23

- HADES WG (Martijn Schuemie) - Location: OWR 35

- Oncology WG (Asieh Golozar) - Location: OWR 36

- Vocabulary WG (Michael Kallfelz) - Location: OWR 31

12:30 – 13:30 Lunch

13:30 – 16:00
Afternoon sessions:

- Patient Level Prediction WG (Ross Williams, Jenna Reps) - Location: OWR 35

- OMOP-FHIR WG (Christian Reich) - Location: OWR 31

- ETL/CDM WG (Erica Voss, Maxim Moinat) - Location: OWR 23

16:00 – 17:30 Closure Drink





A new addition to the OHDSI Europe Goodieslist





Group Photo

But first something else…



How to close this symposium..

2018 2019



Join the OHDSI Band!



Song 1





We look forward to 
seeing you at the next

OHDSI Symposium


