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Dear Editor,

We read with interest the recent study by Butt A.A. et al [1] “Relative vaccine effectiveness of a
SARS-CoV-2 mRNA vaccine booster dose against the omicron variant.” This observational
study, conducted in the Department of Veteran Affairs Healthcare System, estimated the relative
effectiveness of a booster dose for preventing confirmed CoV-2 infection (19%), hospitalization
(52%), and intensive care unit admission or death (83%). The authors state that they emulated a
target trial, a framework that structures the research question and mitigates common sources of
bias [2-5]. Unfortunately, the authors did not define or adhere to the target trial they sought to
emulate, leading to several study design and analysis concerns.

First, the authors assigned treatment status before determining eligibility;reversing the expected
order of operations. Among vaccinated individuals, the authors identified those who received a
booster between 09/22/21 and 12/25/2021, and then matched booster recipients with individuals
who had not yet received a booster. If either member of the pair became infected with SARS-
CoV-2 prior to the start of follow-up on 01/01/2022, both individualswere excluded. This
approach is problematic because it 1) requires individuals to remain free of infection for up to
three months between becoming eligible for and starting follow-up, and 2) introduces differential
selection pressures by treatment status. For example, among unboosted people, the successful
avoidance of SARS-CoV-2 infection during the months of peak omicron activity in the United
States suggests the presence of an unmeasured protective factor (perhaps strict masking and/or
social distancing). Such confounding factors would'likely lead to an underestimation of booster
effectiveness. Similarly, if effectiveness wanes over time, delaying follow-up for up to three
months unnecessarily discards the meost valuable “boosted” person-time, further underestimating
booster effectiveness. In an appropriately conducted trial, there is no waiting period.

The authors’ findings are further' compromised by missteps in their analytic approach. First, the
authors censored controls who received a booster during follow-up without implementing well
defined statistical approaches (e.g., weighting) to mitigate selection bias likely induced by
informative censoring [6,7]. This is problematic because controls who received a booster during
follow-up may-systematically differ from those who remained unboosted with respect to their
risk for infection‘and severe disease. Second, the authors’ analytic approach did not fully adjust
for the bias they sought to address via matching. Although the authors carefully matched case
and control subjects at baseline, they did not subsequently conduct a matched analysis using
pair-stratified regression. Such an analysis controls for both the main effects of the matching
factors, but also any interactions between factors. This analytic misstep is particularly concerning
in.the current context as sex, age, and underlying medical conditions independently and jointly
impact SARS-CoV-2-related outcomes [8,9].

Target trial emulation provides a framework for making causal inference from observational
data. Unfortunately, the authors did not explicitly define their target trial and did not adhere to
the principles of the overall framework. These lapses open the door for substantial bias and,
unfortunately, limit meaningful interpretation of the study’s findings.
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