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Baricitinib is a once daily orally admin-
istered JAK1/2 inhibitor, which inhibits 
the signaling of many cytokines and has 
been approved for the treatment of mod-
erate to severe rheumatoid arthritis (RA) 
based on long-term randomized dosing 
against both placebo and standard of care 
[1], notably tumor necrosis factor (TNF)-
alpha blockade. Its use for the treatment 
of coronavirus disease 2019 (COVID-19) 
was originally suggested after a search of 
the extensive BenevolentAI knowledge 
graph for approved drugs that could be 
used in this pandemic [2]. An advan-
tage of approved drugs is that they have 
a known safety profile and can therefore 
be rapidly approved in fast moving pan-
demics. The artificial intelligence algo-
rithms predicted that baricitinib would 
inhibit severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) infection 
of cells [2], (an effect later confirmed in 
human liver spheroids) [3], combined 
with its better-known anti-inflammatory  
properties. The doses required were pre-
dicted to be the same as used for the 
treatment of RA. At these doses, inter-
leukin 6 (IL-6) levels were reduced both 

in COVID19 patients as well as dose de-
pendently in RA patients in a previous 
phase 2b randomized RA trial, the first 
time this was shown in humans [4]. What 
was more intriguing was its inhibition of 
members of the numb associated kinase 
family, thought in turn to translate to 
reduced AP-2 mediated viral propaga-
tion early in the infectious cycle, sug-
gesting antiviral activity; this was shown 
in liver spheroid models, which express 
detectable albeit low levels of the ACE2 
receptor.

In hospitalized patients it is anticipated 
that residual virus that propagates itself 
in airway epithelial tissues maintains 
and amplifies the exaggerated inflam-
matory response typical of COVID-19. 
Consequently, the combined potential 
antiviral and anti-inflammatory effects 
of this dually acting drug could be ideal 
for halting the progression of the dis-
ease in hospitalized patients, when taken 
for a limited duration. At the University 
of Southern California now, a random-
ized placebo-controlled phase 2 study 
with remdesivir with/without baricitinib 
is ongoing to test the efficacy to prevent 
mechanical ventilation including signifi-
cant biomarker research.

In this issue of Clinical Infectious 
Diseases, Titanji et  al describe the out-
come of 15 moderate-to-critically ill 
patients with COVID-19 treated with 
baricitinib and hydroxychloroquine. This 
therapy was associated with a reduction 
in inflammatory markers including fever, 

C reactive protein (CRP), improvement 
of oxygen requirements, and recovery 
in 12 of the 15 (80%) patients studied. 
Although it is possible that the anti-
viral and anti-inflammatory effects of 
hydroxychloroquine contributed to this 
positive outcome, this would seem un-
likely according to the recently reported 
National Institutes of Health (NIH) ran-
domized trials) [5], among many other 
studies. This new paper in the journal 
extends the previous published reports 
of baricitinib treatment in mild-to-
moderate COVID19 patients and pro-
vides further evidence that baricitinib 
could be a potential treatment for un-
well hospitalized patients with this dis-
ease, independent of severity. Indeed, in 
mild-to-moderate patients, baricitinib 
therapy was also associated with a re-
duction in the requirement for intensive 
care unit (ICU) care when compared 
with matched case controls [6, 7]. In each 
series baricitinib treatment has been as-
sociated with a reduction in inflamma-
tion and recovery from the disease in the 
vast majority of patients, consistent with 
the present report, but we do not know 
if this is simply an association or repre-
sents a causative effect of the drug. In this 
new paper, 3 patients died, 2 of which 
had very high plasma IL-6 levels prior 
to starting baricitinib therapy consistent 
with previous data that high IL-6 is a pre-
dictor of mortality in COVD19 infections 
[8, 9]. These useful results retrospect-
ively justified the testing of the anti-IL6/
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IL6R antibodies Kevzara (sarilumab) and 
Actemra (tocilizumab) in severely unwell 
patients, although randomized studies 
are yet to show benefits.

Baricitinib treatment over prolonged 
periods in RA patients has been associated 
with increased infections and thrombo-
embolism, but the short duration of treat-
ment in COVID-19 patients may mitigate 
against such side effects. In this report it 
is difficult to say whether one incident of 
pulmonary embolism and methicillin-
resistant Staphylococcus aureus (MRSA) 
infection were due to the complications 
of COVID-19 or baricitinib, but the 
much larger numbers of patients in the 
yet to report randomized studies should 
clarify this. One would be advised to re-
main vigilant of such signals reflecting 
thromboembolic or infection risk in ran-
domized controlled trials testing a var-
iety of immunomodulatory therapies in 
COVID-19 patients, either alone or in 
combination, especially in view of asso-
ciations between clots and SARS-CoV-2 
infection [10]. Specifically, severe endo-
thelial injury associated with intracellular 
SARS-CoV-2 virus and disrupted endo-
thelial cell membranes, widespread vas-
cular thrombosis with microangiopathy, 
and occlusion of alveolar capillaries 
including significant new vessel growth 
through a mechanism of intussusceptive 
angiogenesis has been described [11].

The first report of a significant reduc-
tion in COVID-19 mortality in any ran-
domized study recently came from the 
RECOVERY trial in the United Kingdom 
showing that low dose dexamethasone 
had a significant effect in reducing mor-
tality when given with standard of care 
(21.6% vs 24.6% of the patients dying 
within 28  days) [12]; this effect was 
greatest in ventilated patients (a 30% re-
duction in mortality) and slightly less in 

those provided with noninvasive supple-
mental oxygen (a 20% reduction) [12]. 
It is tempting to speculate that a similar 
or greater reduction in mortality could 
be expected with baricitinib in random-
ized trials, especially because baricitinib 
is now reported to be associated with 
recovery from COVID-19 in different 
series of patients. It may even be possible 
to combine the baricitinib with dexa-
methasone, at least in critically ill pa-
tients, although once again it would of 
course be important to assess the risk of 
infection when administering these 2 po-
tent anti-inflammatory agents together.

As acknowledged by Titanji et al, and 
reiterated by us, randomized trials are re-
quired for us to be certain if baricitinib 
is an effective and safe therapy for 
COVID-19 patients [3]. This report, and 
others like it, have supported the selec-
tion of baricitinib in a number of studies 
including the ACTT2 randomized trial, 
where it is being tested in combination 
with remdesivir, and a further placebo-
controlled phase 3 trial recently com-
menced. It is anticipated that these trials 
should provide a robust estimate of the 
efficacy of baricitinib in COVID-19 and 
would be complementary to each other. 
These initial case series warrant further 
confirmation from the ongoing larger, 
randomized and controlled trials. Thus 
far, these data sets also validate use of arti-
ficial intelligence at a time of a biomedical 
crisis, to help speed drug development. 
The use of an oral medicine taken once 
daily for a short duration should also 
lend itself to low- and middle-income 
countries.
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