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As pandemic coronavirus discase 2019 (COVID-19) continuces
to accelerate, French Health Minister, Olivier Véran has
confuscd matters by claiming on Twitter that anti-
inflammatory drugs like ibuprofen or cortisonc could
aggravate the infeetion (1), However, scicntific evidenee does
not indicatc that nonsteroidal anti-inflammatory drug
(NSAID) consumption puts paticnts who otherwisce might
have mild or asymptomatic infection by scvere acute
respiratory  syndrome-coronavirus 2 {(SARS-CoV-2)—the
virus that causcs COVID-19—at risk of more scvere discasc.
People taking NSAIDs for other reasons should not stop
doing so for fear of inereasing their COVID-19 risk.

NSAIDS work by suppressing prostaglandin synthases 1
and 2, colloquially known as COX-1 and COX-2. These
cnzymaes produce prostaglandins (PGs), lipids that can trigger
pain and fever. COX-2 produces most of the PGs relevant to
pain and inflammation. NSAIDs sclective for inhibiting COX-
2 include celecoxibh and diclofenace; ibuprofen is an NSAID
that blocks both COXs, Minister Véran adviscd people to take
paracctamol (acctaminophen) instead to treat a fover (), but
this guidance only adds to the confusion given that
acctaminophen is also an NSAID (2).

We don’t know with certainty whether NSAIDS could lead
to more scvere COVID-19 symptoms because PGs, such as
PGE2, PGD2, and prostacyclin (PGI2) can both promote and
restrain inflammation. For cxample, the infeetion of certain
immune cclls (microglia) with a related coronavirus (not the
one that causcs COVID-19) activates a proinflammatory re-
sponsc (the inflammasome) to combat the pathogen; how-
cver, PGD?2 increascs the cxpression of PYDCS, a putative
inflammasome inhibitor, in ecertain immune cclls in mice (3).
The SARS coronavirus responsible for the 2003 outbreak di-
rectly binds to the COX-2 promotor and increascs its cxpres-
sion (49, boosting PG production capacity, and there is also
evidenee that PGE2 inhibits SARS coronavirus replication (5).
Indomethacin, an NSAID, blocks coronavirus RNA synthoesis,
but indcpendently of COX inhibition (6). By contrast, COX-
2-dependent PGE2 attenuates the chronie antiviral lympho-
cyte responsce of unresolved viral infection (7). Based on these
findings, if we sce a clinical signal, we can rationalize it, But
therein lies the challenge. Many clinical ancedotes remain
stalled in biological plausibility.

The prospeet of a rapid inercasc in COVID-19 cascs
prompts us to scck covariates of discase scverity, from the
consumption of certain drugs before infection, to human
genetic variants (8), to demographic factors such as scx and
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cnvironmental exposurcs. In the case of NSAIDs, commonly
acquired without prescription, such determination requires
documentation of drug cxposure and covidence of PG
SUPPICsSSion.

Considering all of this, should patients with clinically
complicatcd SARS-CoV-2 infeetions be administered NSAIDs
as a treatmoent? No, There is no evidencee of benefit. If such a
paticnt were also to have poor kidney function, maintenance
of renal blood flow beeomes eritically dependent on vasodila-
tor PGs, such as PGE2 and PGI2 (&), Such a situation might
also predispose the patient to the gastrointestinal and cardi-
ovascular complications of NSAIDs. Howoever, until we have
robust cvidenee, patients in chronic pain should continue to
take their NSAIDs rather than turn to opiates. Given that the
clderly appear to comprise the predominant at-risk group for
severe COVID-19 at this time, an association betwoeen NSAIDs
and the discase may mercely reflect reverse causality. That is,
infeetion makes vou more susceptible to adverse cffects of
NSAIDs on the infection.

A similar rationalc should be applicd to evidenee that
coronaviruses usce the angiotensin converting enzyme (ACE)
2 as a reeeptor for ecllular entry (710). There has been specu-
lation, but no clinical cvidence, that consumption of ACE in-
hibitors might worsen the conscquences of infeetion (21).
Paticnts on ACE inhibitors should continuc to take them ra-
ther than risk complications, such as stroke.
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