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We agree that cognitive dysfunction after COVID-19
is likely mediated by indirect mechanisms. A possi-
ble mechanism we are currently exploring is autoin-
flammatory/autoimmune injury, evidenced by
elevated brain-injury biomarkers that scale with sys-
temic illness. Similar elevations occur in intensive
care unit (ICU) patients with severe influenza. Last-
ing cognitive problems after COVID-19 occur follow-
ing other critical illnesses.1 Therefore, indirect
mechanisms have broad relevance.

Our supplemental analyses suggested that patients
without mechanical ventilation also had significant cog-
nitive deficits. Associations between our computerised
tests and diverse conditions including depression, anxi-
ety, insomnia, diabetes, cardiovascular disease, autoim-
mune disorders are of negligible-small scale,2 but could
confer vulnerability to worse cognitive outcomes post
COVID-19. The correlations of fatigue score with cogni-
tive deficits and with gender were negligible in our
study. Nonetheless, fatigue can become apparent with
sustained task performance after even mild COVID-193

and should be investigated further.
As noted in our discussion, caution is needed before

inferring cause and effect from correlational analyses.
This is also because people follow different cognitive
developmental and decline trajectories through their
lifespans, which may correlate with vulnerability to
severe COVID-19. We can therefore suggest inference
only by synthesising the body of available information.
Objective, self-report, clinical and epidemiological evi-
dence converge in indicating chronic cognitive deficits
after severe COVID-19. Indeed, in agreement, a subse-
quent larger study than ours has reported broadly simi-
lar findings.4 Large-scale studies are required to
understand the mechanisms that mediate the COVID-
cognition association, identify treatment approaches,
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and determine how these findings generalise to other
severe viral illnesses.
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