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Disclosures

I participate in phase-4 studies on adverse events after drug use, 
imposed by the European Medicines Agency (EMA), funded by MA 
holders (Novo Nordisk and Leo Pharma)

Not related to this work

My role at NIPH/FHI
Researcher investigating adverse events after vaccination and drug use
NOT part of decision making regarding vaccination programme or pandemic response

Monitoring of vaccine safety during 
pandemic
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BEREDT-19 – The Emergency Preparedness 
Register for COVID-19

Inform recommendations for pandemic response
Helseberedskapsloven § 2-4 (Health Contingency Act)

Data lake collected from registers and databases

Updates daily/weekly/yearly

Analysts have restricted access

Unfortunately, only NIPH/FHI employees can access data

Statistics
Norway

Income, education, social security, living 
conditions, cramped living conditions

Immigrant background

Norwegian Institute of Public Health Positive covid-19 cases (MSIS)
Tested covid-19 positive and negative (MSIS-lab)

Tested flu positive and negative (MSIS-lab) 
Vaccinated covid-19, influenza, pneumococcus (SYSVAK)

Side effects covid-19 and flu vaccine (BIVAK)
Births (mother and child) (MFR)
Death and cause of death (DÅR)

The Medicines Register  

Hospitalizations (NPR) 
GP, emergency room etc. (KPR)
Nursing Home Residents (KPR)

Norwegian 
Directorate of Health

The Norwegian 
Tax Administration The population register

The entire population, age, gender
municipality of residence, family 

relations, country of birth

NAV Occupation and workplace (AA-register)    
Residents of old age and nursing homes (Inst2)

DSB
Cross border registration (IRRS)

Side effects covid-19 vaccine
Side effects flu vaccine

The Norwegian 
Medicines Agency

Beredt C19
Beredskapsregisteret

for covid-19

Respiratory patients and
intensive care (NiPaR)

Bergen 
Health Trust

KS Fiks smittesporing   (ReMin/PasInfo) ‘Smittesporing’ 
Infection tracing

Vaccination: side effects

Vaccination

Severe outcome in different groups

Covid-19 infections and testing

Use of health system

KNOWLEDGE PRODUCTION
MAKES MANY DIFFERENT

ANALYSIS POSSIBLE

Smitte i skoler

Realtime and historical data
‘Admitted yesterday – in Beredt C19 

today’

From Anja Schou Lindmann

Covid-19 infections and testing

Complications after
covid-19

KNOWLEDGE PRODUCTION
MAKES MANY DIFFERENT

ANALYSIS POSSIBLE

Infections at the school
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Surveillance of adverse events

Spontaneous reports of adverse events (SLV+FHI)
Questionnaires in cohort studies (MoBa etc)
Register studies in BEREDT-19 data

Weekly/monthly monitoring of Adverse events of special interest (AESI) 
Historical comparator by Observed-Expected analysis
Concurrent comparator in poisson model
Self-controlled case series

Investigation of signals
Astra Zeneca vaccine and VITT (thrombosis and thrombocytopenia)
mRNA Vaccines and Myocarditis 

Emergency epidemiology?!?

25/3: Denmark + 
Norway collaboration 
in place

29/3: Combined 
results finalized

9/4:  Paper submitted 

5/5: Paper published

Astra Zeneca and VITT
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Myocarditis study

Background

News reports from Israel

Some spontaneous reports from 
doctors

Few events observed in registry 
data

Urgent need for studies
Vaccinating 1,000s per day, also 
younger age groups
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Nordic collaboration established

Public health agencies involved in pandemic response
Danish Statens Serum Institut (SSI)
Finnish Institute for Health and Welfare
Swedish Medical Products Agency
Norwegian Institute of Public Health

Similar types of registers updated regularly

Signal validation

Combined Nordic analysis of rare events

Set up a common protocol for analysis

Myocarditis – for epidemiologists

Inflammation of the heart muscle, symptoms typically chest pain, shortness of breath, 
elevated troponin, imaging (e.g. MRI)
May overlap with pericarditis
Highest incidence in young men
Triggered by viral infections, some drugs, autoimmunity

Very crudely can say:
High recovery rate after acute phase
But  can be serious with hospitalization/death
Linked to adverse longterm outcomes, especially for severe cases (e.g. heart failure)
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Study design

Cohort study of all individuals 12+ years in Denmark, Finland, Norway and 
Sweden

Follow-up

From December 27 2020 until outcome, a positive SARS-CoV-2 test,

emigration, death, or end of follow-up 5 October 2021

Exposure

Risk window 28-days after vaccination 

by vaccine type (BNT, MOD, AZ) and dose number (1st and 2nd dose)
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Outcome
First myocarditis event after washout period (4-6 years)
Primary/secondary myocarditis diagnosis as inpatient overnight hospital stay
ICD-10 codes: I40.0. I40.1. I40.8. I40.9. I41.1. I41.8. I51.4

Covariates
Age, sex, previous SARS-CoV-2 infection, healthcare worker, nursing home resident, 
5 comorbidities (pulmonary, renal, autoimmune, cardiovascular/diabetes, malignancy),
Calendar period (3-month bins)

Analysis
Rate ratios from Poisson regression – 28-days post vaccination vs unvaccinated persontime.
Excess events per 100,000 vaccinee.
Stratify by age, sex, vaccine type, dose number

Combined country-specific results by random effects metaanalysis

Data sources

Deaths and migrations (National Population Register)
Vaccinations (SYSVAK)
Positive PCR test for corona (MSIS)
Hospitalization myocarditis (NPR)
Comorbidities (NPR)
Healthcare worker status (NAV AA register)
Nursing home stays (IPLOS)
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Results

Vaccination uptake in 4 Nordic countries

23 million individuals 

81% vaccinated at least once
27 Dec 2020 – 5 Oct 2021

AZD: Astra Zeneca
BNT162b2: Biontech-Pfizer
mRNA-1273: Moderna
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Males 12+ years

Females 12+ years

Males 16-24 years

Males 25-39 years
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Consistency by country

Additional analyses

7-day risk window

Secondary outcome: myocarditis or pericarditis (combined outcome)

Secondary exposure: 28 days after infection (positive PCR test)

Descriptive tables of comorbidities, time to onset, length of stay, death 
within 28 days, 
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Summary results

Risk higher by:
Vaccine type: Moderna > Biontech-Pfizer
Dose number: 2nd > 1st

Age: younger > older
Sex: males > females
Schedule: heterologous > homologous ?

Consistent across Nordic countries (and other countries/reports)

Challenges for interpretation
There is a pandemic…

Disruptions in society and healthcare system
Changes in exposure to other viral triggers

“Everyone” is vaccinated in short timespan => changes exposure group

Biologic mechanism? Spike protein?
Corona infection changes over time

Seasonality
Virus variants
Corona infection (what we want) vs positive PCR test (what data we get)

Vaccination programme changes over time
Type of vaccine available 
Number of doses recommended
Dose interval
Previous or concurrent corona infection in vaccinated
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Strong association and short time to hospitalisation

Similar findings in different designs (O/E, SCCS, cohort)

Consistent within Nordic countries

Consistent with other data and approaches (France, Canada, US, Israel)

Summer 2021: established 
collaboration and common protocol

September 2021: Started Nordic 
analysis

6 October 2021: draft report FHI

6 October 2021: draft report to 
European Medicines Agency (EMA)

And WHO, FDA, ECDC, Japan, UK etc

Manuscript submitted 10 nov 2021, 
accepted 24 Feb 2022, online 20 April 
2022
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Further studies

Risk in children/adolescents and after booster dose (ongoing)

Outcome after vaccine-related myocarditis
90-day follow-up of heart failure, death, readmission (submitted)
Longer-term outcomes (cardiac death etc)

Clinical examination of all cases in Norway (ongoing)
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Thoughts on Nordic collaboration

Interesting and terrifying! High impact + short time

Collaborate before doing «emergency epidemiology»

Real-time data – yes!

Legal hurdles for sharing data…

Common protocol and combine results in meta-analysis 
Selmer et al, Pharmacopi Drug Safety, 2016, Individual-based versus aggregate meta-analysis in multi-
database studies of pregnancy outcomes

Data harmonization by Common data Model (CDM)
Cohen et al, Norsk Epidemiologi 2021, A common data model for harmonization in the Nordic Pregnancy Drug 
Safety Studies (NorPreSS)

Team collaboration at FHI
shared responsibilities, several analysts per project, code review, 
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