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In this issue of eClinicalMedicine, Selvaraj et al1 describe
a meta-analysis of four randomised placebo controlled
clinical trials comprising 10,815 patients, studying the
efficacy of the JAK1/2 inhibitor baricitinib in hospital-
ised patients with COVID-19. The simple use of one tab-
let per day of baricitinib for different durations was
consistently and reproducibly associated with a statisti-
cally significant reduction in mortality (OR 0.69,
p=0.04), whilst also preventing progression to invasive
mechanical ventilation or death (OR 0.89, p=0.03),
alongside reduced time to recovery and discharge.

Despite widespread vaccination efforts against
SARS-CoV-2, there remains a need for therapies capable
of reducing mortality in hospitalised patients, especially
with rapid evolution of new variants. In addition, the
unwillingness of a significant proportion of the popula-
tion to be vaccinated, the escape of variants from
immune control (our own immune control following
previous infection, from vaccination including waning
efficacy over time and monoclonal antibodies as treat-
ments), and the probability that other viruses with
potentially similar pathogenic mechanisms may arise in
the future means that there is a requirement for broadly
effective anti-viral therapeutics in the acute phase.

Baricitinib was first recommended for use in the
pandemic in early February 2020 after we used the arti-
ficial intelligence (AI) enabled drug discovery algo-
rithms at London-based BenevolentAI.2 Using AI and
focusing on already approved drugs which could inhibit
both the virus infection and the resultant hyperinflam-
mation,3 baricitinib was identified as an inhibitor of
both Numb-associated and Janus-associated kinases
(NAKs and JAKs). Since NAKs regulate clathrin-medi-
ated endocytosis of many viruses (including the corona-
viruses4) partly by phosphorylating the clathrin adapter
protein AP2M1, and JAKs mediate actions of many pro-
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inflammatory cytokines, those algorithms predicted that
baricitinib could be an effective treatment. It has also
been suggested that baricitinib could block SARS-CoV-2
entry by inhibiting interferon (IFN)-stimulated expres-
sion of one of the virus receptor’s ACE2. Some data sug-
gest that the perceived IFN-induced increase in ACE2 is
probably that of an inactive splice variant and interest-
ingly the clinical trials suggest baricitinib’s use is most
transformative for those patients with an Ordinal Scale
of 5 or 6, approaching intensive care admission, at
which time the anti-viral IFN response is probably wan-
ing.

After a number of observational trials and transla-
tional laboratory-based experiments using organoids,5

following the Adaptive Covid Treatment Trial (ACTT)-2
comparing remdesivir alone versus baricitinib with
remdesivir in over 1000 patients,6 the US Food and
Drug Administration (FDA) granted an Emergency Use
Authorisation (with remdesivir) in November 2020.
Then, after the COV-BARRIER trial7 (July 2021) com-
paring baricitinib with placebo, the use of baricitinib as
a single agent in hospitalised patients was authorised. It
is now strongly recommended by the World Health
Organization, and has been fully approved by the FDA
for the treatment of hospitalised patients with COVID-
19 requiring supplemental oxygen, non-invasive or inva-
sive mechanical ventilation. Surprisingly, there was a
great difference in the speed with which the use of bari-
citinib for COVID-19 was authorised: the USA first
authorised use of baricitinib in November 2020, Japan
in April 2021, India in May 2021, the UK in May 2022
and the EMA is still reviewing the matter, to the best of
our knowledge, though it is used off label regularly.

The anti-interleukin-6 receptor antibody tocilizumab
is also in the highest evidence rank alongside bariciti-
nib8 but it appears that tocilizumab was more effective
if co-dosed with corticosteroids,9 an effect not seen with
baricitinib, which was as effective in the presence or
absence of steroids. This probably reflects the fact that
tocilizumab only inhibits the action of one cytokine
pathway (IL-6), whereas baricitinib inhibits many being
a JAK inhibitor.10 Its effects in particular appear differ-
ent to steroids, use of which has typically confounded
treatment and control arms in hospitalised patients.
Baricitinib has a short half-life, however, compared to
tocilizumab (12.5 hours vs 13 days), has few drug-drug
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interactions, variable dosing and unlike remdesivir can
be given to patients with a glomerular filtration rate of
<60 mls/minute. It is cheap when used for a short
duration, and unlike tocilizumab or remdesivir, its oral
administration as a 2mg or 4mg tablet (depending for
example on frailty) lends itself for use in low-income or
middle-income countries.

In summary, this is a timely report confirming the
efficacy of baricitinib for the treatment of hospitalised
patients with COVID-19, based exclusively on data from
randomised studies. Thus far glucocorticoids have been
standard of care but baricitinib appears to have greater
mortality benefits, and a more favourable toxicity profile.
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