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COVID-19 VE monitoring – How it 
began
• Monitoring began in February 

2021
• First VE estimates for the elderely

and risk groups

• Real-time nationwide 
register-based analyses
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COVID-19 vaccination campaign for 
adults in Finland 
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Register-based COVID-19 VE studies in 
Finland  
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Risk Groups: Why Identification 
Matters
• Special interest group 

• Low participation in RCTs

• Waning VE – Recommendations for boosters?

• Confounding
• Comorbidities, such as immunocompromising 

conditions, act as confounders in VE analyses
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Immunocompromising
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COVID-19 
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Identifying risk groups from registers 
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Risk group Register

Elderly Population Information System

Individuals with chronic disease Care Register for Health Care (HILMO)
Register of Primary Health Care Visits (AVO-
HILMO)
Special Reimbursement Register
Prescription Centre

Healthcare workers (HCWs) Registers of social welfare and healthcare 
professionals

Long-term care residents Care Register for Social Care

Pregnant female Register of Primary Health Care Visits (AVO-
HILMO)*

* Data quality is suboptimal, but improvements are 
expected in the future



VE against laboratory-confirmed SARS-CoV-2 
infection among HCWs in 2021 
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VE against SARs-CoV-2 infection wanes after 3–6 
months – Booster recommended for HCWs in 

autumn 2021

Eero Poukka, Ulrike Baum, Arto A. Palmu, Toni O. Lehtonen, Heini Salo, Hanna Nohynek, 
Tuija Leino Vaccine. 2021. DOI: https://doi.org/10.1016/j.vaccine.2021.12.032 



COVID-19 outcomes in registers
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COVID-19 severity

Laboratory-confrimed
SARS-CoV-2

- National Infectious Diseases
Register

Hospitalisation due to 
COVID-19

- Care Register for Health Care

ICU admission due to COVID-19
- Finnish Intensive Care Consortium’s 

Quality Register for Intensive Care

Death due to COVID-19
- Death certificates



Acute respiratory
symptoms

SARS-CoV-2 testing

Consequences of Omicron’s
emergence

Testing in Preomicron period

Extensive testing = Almost all
SARS-CoV-2 infections

detected

 VE against laboratory-
confirmed SARS-CoV-2 

infection accurate
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Acute respiratory
symptoms

SARS-CoV-2 testing

Home testing

No testing

SARS-CoV-2 testing for severe cases = 
Most of SARS-CoV-2 cases not detected

Consequenses

1) VE against laboratory-confirmed SARS-
Cov-2 cases challenging

- TND superior compared to register-
based cohort studies

2) Confounding due to recent and 
unregistered SARS-CoV-2 infection

(”immune booster”)
- This confounding difficult to address

Consequences of Omicron’s
emergence
Testing in Omicronperiod
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Emergency department
visit with acute respiratory

infection
SARS-CoV-2 testing

Consequences of Omicron’s
emergence

Hospitalisation due to vswithCOVID-19 in Omicronperiod

Hospitalisation due to 
COVID-19

Hospitalisation with
COVID-19

Hospitalisations due to COVID-19 registered to Care 
Register for Health Care (HILMO)

- Register-based VE monitoring works for severe 
outcomes



VE among eldelry aged 65+ years during 9/2022 – 8/2023
BA.4-5 orBA.1 booster vsnon-booster withat least 2 COVID-19 doses
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VE decreases after 4–6 months – Timing of 
seasonal booster important

Poukka Eero, Perälä Jori, Nohynek Hanna, Goebeler Sirkka, Auranen Kari, Leino Tuija, Baum Ulrike. Relative effectiveness of 
bivalent boosters against severe COVID-19 outcomes among people aged ≥ 65 years in Finland, September 2022 to August 
2023. Euro Surveill. 2024;29(37):pii=2300587. https://doi.org/10.2807/1560-7917.ES.2024.29.37.2300587



Absolute vs relative risk difference
• VE is the most commonly used measure of 

vaccination benefits
• Allows for comparisons between results from 

different studies

• For policymaking absolute risk measures are as 
important
• Which group benefits the most from the vaccination
• Case-control and TND studies cannot measure

these effects
• Dependent on several factors like follow-up time, 

background incidence etc
• Difficult to compare between studies
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Vaccine 1 for 
disease X
VE = 90%

Prevented cases
among vaccinated

Observed cases
among

vaccinated

Vaccine 2 for 
disease Y
VE = 75%

Number of 
cases



Absolute vs relative risk difference
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NNV < 75 years of age = 1481 (95% CI 1000–2865)
NNV ≥ 75 years of age = 400 (95% CI 267–801)

Conclusion: Vaccination for individuals aged 75 years or 
more offers greater benefits compared to vaccinating those 

under 75 years



Conclusions
Strenghts and limitations of COVID-19 VE monitoring in Finland 

• Strengths:
• Near real-time VE monitoring
• Identifying risk groups

• VE estimation within these
groups

• Confounding
• Wide range of outcomes
• Compatible with Nordic countries
• Capability to estimate relative

and absolute differences
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• Limitations:
• VE against mild COVID-19 difficult

• Improving identifying selected risk
groups

• Pregnant females



Thank you! 
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Extra sildes
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Negative control outcomes
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• Observational studies have possibility of residual confounding
• Negative control outcomes and exposures can detect residual

condounding
• Negative controls cannot exclude possibility of residual confounding

• Negative control outcome criteria
1) Same confounders affect the association between exposure – outcome

and exposure – negative control outcome
2) No causal relasionship between the exposure and negative control

outcome
• Association between the exposure and negative control outcome

could indicate residual confounding



Negative control outcome
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