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Protocol 

• We look for:

• comparative observational studies in any population

• must account for at least some confounders in the design or 
analysis 

• involving any COVID-19 vaccine or vaccine schedule

• that report severe disease, infection (after 1 or 2 doses), 
symptomatic disease (after 1 or 2 doses), mortality or long COVID





Results for RNA-based vaccines against Delta variant: 
Severe disease



Results for non-replicating viral vector vaccines against Delta variant: 
Severe disease



Results for booster dose of RNA-based vaccine against Delta variant: 
Severe disease



Results for various vaccines (inseparable) against Delta variant: 
Severe disease



Quality of the evidence: assessing risk of bias in each result



Bias domains
Bias due to confounding

Bias in selection of participants into the study

Bias in classification of interventions

Bias due to departures from intended interventions

Bias due to missing data

Bias in measurement of outcomes

Bias in selection of the reported result
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Confounding

whether someone is 
vaccinated (V)

whether someone has an 
outcome event (O) V O

Many things 
affect this in 

the real world

Many things 
affect this in 

the real world

C

Confounding occurs when 
there is a common cause (C) 

of BOTH 

AND



Confounding: age

V O

COlder people more 
likely to be 
vaccinated

Older people more 
likely to develop 
(severe) disease

Leads to association between vaccination and 
disease even if the vaccine is ineffective

We can address this by adjusting for age



• Age

• Sex

• Socioeconomic status

• Ethnicity

• Comorbidities 

• Geographic location 

• Specific populations (e.g. healthcare 
worker/elderly in institution)

• Calendar time (to reflect changing 
incidence of virus) 

• Hospitalization and need for health 
care 

• Symptoms at time of planned 
vaccination 

• Health-seeking behaviour (e.g. 
frequency of consultation, flu vaccine 
history)

We examine a fixed list of potential confounding factors



Confounding: COVID-19 symptoms

Vaccination less likely if 
COVID-19 symptoms 

present

Severe disease more 
likely if COVID-19 

symptoms present

V O

C

More difficult to address



Example 1: Bruxvoort et al (Kaiser Permanente, Southern California)

• Cohort study

• Did not control for symptoms at the time of potential 
vaccination (judged to be at serious risk of bias due to 
confounding)

• No evidence of a protocol (very common in these studies) – so 
possibility of cherry picking of results

• Moderna, VE 95.8% (95% CI 92.5% to 97.6%) against severe disease



Example 2: Bar-On et al (Israel)

• Cohort study

• Did not control for potential confounding due to 
socioeconomic status, health seeking behaviour, specific 
populations, comorbidities, calendar time, COVID-19 
symptoms at time of planned vaccination

• Otherwise seems quite strong

• and a protocol is available (unusual for these studies)

• Pfizer booster, VE 94.9% (95% CI 92.5% to 96.6%) 



Example 3: Bajema et al (US Veterans)

• Test-negative design

• restricts the investigation to those who provide a test 
result

• compare vaccination history in those who test positive 
with those who test negative

• reduces confounding due to health-seeking behaviour

• but this is not a panacea…

• there is a risk of introducing spurious associations 
between vaccination and disease 

• (because these may both cause people to get tested)

• risk of selection bias

• Pfizer or Moderna, VE 89.3% (95% CI 80.1% to 94.3%)



Example 4: Grannis et al (multiple USA sites)

• Another test-negative design

• In addition, possible bias in determination of severe COVID-19 
due to knowledge of vaccination status of hospital patients



Example 5: Thompson et al (multiple USA sites)

• Another test-negative design

• A protocol is available (unusual for these studies)



Implications

• There are risks of bias in all the studies, although in general we 
think most large studies have done a good job

• Magnitudes and directions of the combined effects of different 
sources biases of bias are extremely difficult to predict

• But we do not think that the biases are large in comparison with 
the observed vaccine effectiveness estimates

• Conclusion: there is robust evidence of high effectiveness, 
substantially beyond 50% VE in most cases
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Full results and details of methods are available from covid-nma.com

https://covid-nma.com/




Variants of concern

• Direct evidence: 
effectiveness against 
variant determined by 
sequencing all cases

• Indirect evidence: study 
performed while variant 
of concern was >50% 
prevalent in the 
population

https://outbreak.info/location-reports

https://outbreak.info/location-reports

