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https://www.mdpi.com/1660-4601/15/8/1726

The hierarchy of evidence



Recap: Influenza Vaccination Program 
and Vaccination Register
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Baum Ulrike, Sundman Jonas, Jääskeläinen Susanna, Nohynek Hanna, Puumalainen Taneli, Jokinen Jukka. Establishing and

maintaining the National Vaccination Register in Finland. Euro Surveill. 2017;22(17):pii=30520.

https://thl.fi/en/topics/infectious-diseases-and-vaccinations/vaccines-a-to-z/influenza-vaccine



Effectiveness Studies
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• Vaccine effectiveness
• Protective direct effect of vaccination

• Vaccine-attributable relative reduction 
in disease incidence
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Cohort Study

• Population: all people aged 65–100 years living in Finland
• Cohort of ~ 1 million individuals

• Individual follow-up from start till end of season

• Exposure: seasonal influenza vaccination

• Outcome: laboratory-confirmed influenza
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Cohort Study

• Population: all people aged 65–100 years living in Finland
• Cohort of ~ 1 million individuals

• Individual follow-up from start till end of season

• Exposure: seasonal influenza vaccination

• Outcome: laboratory-confirmed influenza

• Time-to-event analysis: VE = 1 - HR

Baum U, Auranen K, Kulathinal S, Syrjänen R, Nohynek H, Jokinen J. Cohort study design for estimating the

effectiveness of seasonal influenza vaccines in real time based on register data: The Finnish example.

Scandinavian Journal of Public Health. 2020;48(3):316-322. doi:10.1177/1403494818808635
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Baum Ulrike, Kulathinal Sangita, Auranen Kari. Spotlight influenza: Estimation of influenza vaccine effectiveness in

elderly people with assessment of residual confounding by negative control outcomes, Finland, 2012/13 to

2019/20. Euro Surveill. 2021;26(36):pii=2100054. https://doi.org/10.2807/1560-7917.ES.2021.26.36.2100054

Cohort Study
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• Negative control outcome analysis
• Off-season hospitalization for ARI

• Assessment of residual confounding



Case-Control Study

• To estimate vaccine effectiveness by mimicking a test-negative design study

• Population: all people aged ≥65 years living in the city of Tampere
• Study population of ~ 40,000 individuals

• Cases: any hospitalization with lab-confirmed influenza A

• Controls: any hospitalization without lab-confirmed influenza

• Exposure: seasonal influenza vaccination

• VE = 1 - OR
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Halme J, Syrjänen RK, Baum U, Palmu AA. Effectiveness of trivalent influenza vaccines against hospitalizations

due to laboratory-confirmed influenza A in the elderly: comparison of test-negative design with register-based

designs. Vaccine 2022; 40:4242–52.



Comparison of Study Designs
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Halme J, Syrjänen RK, Baum U, Palmu AA. Effectiveness of trivalent influenza vaccines against hospitalizations

due to laboratory-confirmed influenza A in the elderly: comparison of test-negative design with register-based

designs. Vaccine 2022; 40:4242–52.
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The register-based case-control design
produced results that were less
consistent with the active test-negative
design than the register-based cohort
design.

The register-based cohort design is the
method of choice to continue the annual
surveillance of seasonal influenza vaccine
effectiveness.



Palmu AA, Pepin S, Syrjänen RK, Mari K, Mallett Moore T, Jokinen J, Nieminen H, Kilpi T, Samson SI and De

Bruijn I. (2024), High-Dose Quadrivalent Influenza Vaccine for Prevention of Cardiovascular and Respiratory

Hospitalizations in Older Adults. Influenza Other Respi Viruses, 18: e13270. https://doi.org/10.1111/irv.13270

FinFluHD Vaccine Trial

• To demonstrate superior relative VE of QIV-HD versus QIV-SD
in a double-blind, randomized trial with register-based follow-up

• Population: people aged ≥65 years living in Finland
• Study population of ~ 33,093 participants enrolled between Oct and Dec 2019

• Exposure:
• Investigational vaccine, QIV-HD (Efluelda®, Sanofi)

• Control vaccine, QIV-SD (Vaxigrip Tetra®, Sanofi)

• Outcome: cardiovascular or respiratory inpatient hospitalization
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Palmu AA, Pepin S, Syrjänen RK, Mari K, Mallett Moore T, Jokinen J, Nieminen H, Kilpi T, Samson SI and De

Bruijn I. (2024), High-Dose Quadrivalent Influenza Vaccine for Prevention of Cardiovascular and Respiratory

Hospitalizations in Older Adults. Influenza Other Respi Viruses, 18: e13270. https://doi.org/10.1111/irv.13270

FinFluHD Vaccine Trial
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QIV-HD was favored over QIV-SD for the
prevention of respiratory and cardio-
vascular hospitalizations in the population
aged 65–74 years.

The FinFluHD vaccine trial demonstrated
the feasibility of a pre-licensure
pragmatic randomized trial with follow-
up data from registries.



Target Trial Emulation

• To estimate vaccine effectiveness by mimicking a randomized trial

• Design: 1-to-1 matched cohort study
• Matching of vaccinated individuals with individuals

who have not yet received the vaccine 

• Matching on age, sex, etc.

• Matched pair is followed since date of vaccination

• Matched pair is right-censored when both are vaccinated

• Time-to-event analysis: VE = 1 - RR
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Andersson NW, Thiesson EM, Baum U, Pihlström N, Starrfelt J, Faksová K et al. Comparative effectiveness of

heterologous third dose vaccine schedules against severe covid-19 during omicron predominance in Nordic

countries: population-based cohort analyses BMJ 2023; 382 :e074325 doi:10.1136/bmj-2022-074325



Discussion

• Heavy focus on elderly adults; neglection of other risk groups ?

• Strengths and limitations of register-based studies
+ Population-based estimates are more precise

+ Saving time and other resources

– Bias e. g. due to unmeasured differences health-seeking behavior

– History of infections

– Negative test results

• Future focus on Nordic collaboration, risk group analyses and brand-specific VE
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Vaccination coverage atlas
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https://www.thl.fi/roko/vaccreg/atlas/public/atlas-en.html?show=influenza



Vaccination coverage data cube
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https://sampo.thl.fi/pivot/prod/en/vaccreg/influseason


