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• All according to ENCePP code of conduct



Readiness & collaboration has proven to be key to 
generation of timely and robust RWE for benefit risk 

monitoring of COVID-19 vaccines in Europe



EUROPE: WAS READY DUE TO LESSONS LEARNED IN H1N1 
PANDEMIC AND THE IMI FUNDED ADVANCE PROJECT FROM
2013-2019

12/16/2022 https://vac4eu.org/
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READINESS: Expertise & Data access in EU

25 members (expertise and/or data access)

1. Access to large national/regional health data 
from different provenance (Registries/medical 
record/hospitalizations/insurance) >130 M 

Country Type of health data sources # persons

NL Record linkage 6 Million

NO Record linkage 5 million

DK Record linkage 5.5 million

IT (4) Medical records (GP/FP
Regional record linkage

12 million

ES (4) Record linkage & medical 
records

30 million

UK Medical records & HES 16 million

DE Insurance 16 million

FR SNDS (Claims) 60 million



https://vac4eu.org/

VAC4EU Members (Dec. 2022)

 25 members from 9 European Countries

 18 Data Access Providers (DAPs) and 15 Data Sources for secondary use

 Overall population covered with accessible data for analysis: ~152 million patients

 infrastructure for primary data collection (cohort event monitoring)



READINESS: 
Generic distributed analytics pipeline common data model, common 

analytics for secondary use of data 

Reports/papers

sftp 

Individual level original data stay local, unless consented 

Utilizing the generic RWD-RWE pipeline developed in the IMI-ADVANCE 
and IMI-ConcePTION projects

CDM description: https://www.imi-conception.eu/wp-content/uploads/2020/10/ConcePTION-D7.5-Report-on-existing-common-data-models-and-proposals-for-ConcePTION.pdf

https://www.imi-conception.eu/wp-content/uploads/2020/10/ConcePTION-D7.5-Report-on-existing-common-data-models-and-proposals-for-ConcePTION.pdf
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VAC4EU study track record 
(Dec. 2022)

• Participating in 5 studies funded by the European Medicines Agency 
• ACCESS: template protocols, AESI list, background rates for covid-19 vaccine AESI (finalized & presented at PRAC)
• Early covid vaccine monitor study: cohort event monitoring & EHR based near real time monitoring (finalized & 

presented at PRAC)
• Covid-19 vaccine monitor study cohort event monitoring  special populations, safety evaluation & methods 

(ongoing, results presented at PRAC (myocarditis) & PDCO (pediatric severity)
• COVE: covid-19 vaccine effectiveness of homologous and heterologous primary and booster schemes (submitted)
• CONSIGN: medicines use and effects in covid-19 affected pregnancies (finalized)

• EMA requested post-authorization safety studies for covid-19 vaccines
• Pfizer: 2 interim reports submitted to PRAC
• AstraZeneca: 1 interim report submitted to PRAC
• Janssen: 1 interim report submitted to PRAC
• Moderna: 2 interim report submitted to PRAC
• Sanofi: protocol phase

• GVDN genomics and associations studies

• ALL PROTOCOLS PUBLICLY AVAILABLE ON EU PAS



Background rates of AESI widely used by EMA 
to address signals (O/E analysis) 

• List of AESI based defined (August 2020) 
• Background rates generated and publicly released 
• Data used for O/E analyses by EMA and by vaccine manufacturers for 

observed/expected analyses



Background rates VAC4EU based approach vs. 
OHDSI rates (example narcolepsy)

doi: 10.1136/bmj.n1435

https://doi.org/10.1136%2Fbmj.n1435


EMA funded independent research to monitor COVID-19 vaccines/medicines

May 2020 January 2021 January 2022

Covid 19 in pregnancies

CoVE
Covid-19 vaccine 
effectiveness



Cohort event monitoring 
Covid-19 Vaccine Monitor- Sept 2021-2023

https://vac4eu.org/

Countries : 
• Romenia, Slovakia, Ireland, Switzerland, Spain, Belgium, Netherlands, Germany, Croatia, France 

Italy, UK

Specific populations targeted
• Pregnant women
• Immunocompromised persons
• Former COVID-19
• History of allergies 
• Booster doses

More than 550,000
vaccine recipients
included



Cohort event monitoring: Workflow for reported ADRs

Reported to EUDRAVIGILANCE for 
all NCA

Zenodo. https://doi.org/10.5281/zenodo.6629551 



Secretariat@vac4eu.org

5-11 years 12-17 years Total

Comirnaty Comirnaty Spikevax

First dose Second 
dose First dose Second dose First dose Second dose First dose Second dose

Vaccinees included in the 
analysis who received the first 
and the second doses of the 
COVID-19 vaccine

250 (100) 123 (100) 395 (100) 226 (100) 13 (100) 8 (100) 658 (100) 357 (100)

At least one ADR, n (%) 72 (28.8) 21 (17.1) 214 (54.2) 118 (52.2) 7 (53.8) 3 (37.5) 293 (44.5) 142 (39.8)

At least one serious ADR, n (%) 0 (0.0) 0 (0.0) 1 (0.3) 1 (0.4) 0 (0.0) 0 (0.0) 1 (0.2) 1 (0.3)

At least one unsolicited ADR 10 (4.0) 3 (2.4) 40 (10.1) 20 (8.8) 4 (30.8) - 54 (8.2) 23 (6.4)

Safety of COVID-19 Vaccines among the Pediatric Population – Comparative Analysis of European Cohort Event 
Monitoring vs Pivotal Trials
Fariba Ahmadizar*1, Nicoletta Luxi*2, Monika Raethke3, Sandor Schmikli1, Fabio Riefolo4, Putri Widi Saraswati1, 
Camelia Bucsa5, Alhadi Osman1, Megan Liddiard6, Francisco Batel Maques7, Giuliana Petrelli8, Simona 
Sonderlichová9, Nicolas H. Thurin10, Felipe Villalobos11, Gianluca Trifirò 8** and Miriam Sturkenboom 1** and 
ilmiovaccinoCOVID19 collaborating group.



EHR cohort monitoring of 31 AESI after vaccines
EUPAS40404

Four data sources selected on short lag times, allowing 
for near real time monitoring : 25 million
Using ConcePTION CDM and pipeline & VAC4EU tools

Sturkenboom, MCJM, Messina, D, Paoletti, O, de Burgos, A, Garcia, P, Huerta Álvarez Consuelo, Llorente, A, Klungel, O, 
Martin, M, Martinez, M, Martin, I, Overbeek, J, Souverein, P, Swart, K, & Gini, R. (2022). Cohort monitoring of Adverse Events 
of Special Interest and COVID-19 diagnoses prior to and after COVID-19 vaccination (1.0). Zenodo. 
https://doi.org/10.5281/zenodo.6762311



Results: uptake of vaccination by age, dose

ARS BIFAP PHARMO CPRD

16Zenodo. https://doi.org/10.5281/zenodo.6762311



Results: Incidence rates of GBS

17
Zenodo. https://doi.org/10.5281/zenodo.6762311



Results: Incidence rates of TTS

18Zenodo. https://doi.org/10.5281/zenodo.6762311



EMA funded independent research to monitor COVID-19 vaccines

Testing signals
Rapid Safety Assessment of SARS-CoV-2 vaccines in EU Member States 
using electronic health care data sources (EUPAS42467) Covid-19 Vaccine 
Monitor-EHR



https://vac4eu.org/

Readiness to rapidly quantify  signals

Preparedness
• Extract, transform load relevant data into ConcePTION Common Data Model
• Run quality checks & background rates (vaccination data, AESI identification)
• Protocols pre-approved
• Methods testing

Data sources:
• Italy (3): Tuscany region, Lazio Region, Caserta
• Spain (3): 

• BIFAP, Spanish Medicines Agency 
• SIDIAP data (Catalunya) 
• FISABIO (Valencia)

• NL (1): PHARMO
• UK (1): CPRD
• No (1): Norwegian registers



https://vac4eu.org/

Signal testing designs & methods work



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9730238/pdf/fphar-13-1038043.pdf





Incidence and severity of COVID-19 in children
Level 1. Diagnosis of COVID-19 disease or positive test without 

hospitalization.
Level 2. Hospitalization related to COVID-19 disease.
Level 3. ICU admission related to COVID-19 disease.

Level 4. Death after COVID-19 disease.







Conclusions of study

• Vaccination rates were high for 12-17 years of age, but lower in younger ages. 

• Rate of non-severe COVID-19 disease (disease not requiring hospitalization) was high in children non-
vaccinated, especially for the delta and omicron variant.

• Hospitalizations, ICU admission and death following COVID-19 disease were very rare in each of the 
age category, prior and after vaccination. 



Reflections 

H1N1 and COVID-19 showed that readiness is crucial to address pandemic 
vaccine safety concerns
• Data, protocols, infrastructures, code lists and persons need to be ready
• Cohort event monitoring is useful to re-assure, mostly for solicited reactions
• EHR data crucial for monitoring and evaluation of AESI
• VAC4EU has a created a community working according to certain 

procedures and share tools, code lists with an open science spirit



Keep updated about results
https://vac4eu.org/

https://zenodo.org/communities/vac4eu/

Thanks to all the partners

University Medical Center Utrecht, Utrecht, The Netherlands (UMCU),  Universiteit Utrecht (UU), Utrecht,  Aarhus 
University, RIVM, Lazio region, Pedianet, Agenzia Regionale di Sanita’ Toscana (ARS), LAREB, RTI Health Solutions 

(RTI-HS), Spain & US, PHARMO Institute, University of Verona, Paul Ehrlich Institut (PEI), Bereich Pharmacovigilanz, 
Université de Bordeaux, Bordeaux PharmacoEpi (BPE), France, University of Oslo (UiO), Norway, Agency for 

Medicinal Products and Medical Devices of Croatia (HALMED), Luxembourg Institute of Health (LIH), Spanish Agency 
on Medicines and Medical Devices (AEMPS) -BIFAP database, London School of Hygiene and Tropical Medicine 

(LSHTM), Team-it Research SL (TEAMIT), University of Bern, Switzerland, Drug Safety Research Unit (DSRU), UK, CLPP 
Vaccines Network, Portugal, SLOVACRIN Pavol Jozef Šafárik University in Košice, Faculty of Medicine, Slovakia , 

Masaryk University, Faculty of Medicine, Brno, Czech Republic

https://vac4eu.org/
https://zenodo.org/communities/vac4eu/
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