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Implication for health policy/practice/research/medical education
Baricitinib as a selective Janus kinase (JAK) 1 and 2 inhibitors, is currently being used as an alternative drug in the treatment of patients 
with refractory rheumatoid arthritis Baricitinib act through two possible mechanisms to prevent COVID-19 and cytokine storms, first by 
hampering SARS-CoV2 entry into cells via binding AP2-associated protein kinase 1 (AAK1), and secondly through reducing cytokines and 
chemokines release by inhibiting JAK 1 and 2.
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Abnormal immune reactions are among the possible 
causes of death in patients with coronavirus 
disease 2019 (COVID-19). Therefore, the 

combination of immunomodulatory with antiviral drugs 
may be an effective therapy in the hyper-inflammatory 
phase of COVID-19 (1). However, side effects of 
immunomodulatory agents limit the usefulness of these 
drugs for COVID-19 treatment.

Baricitinib (Olumiant), a selective Janus kinase (JAK) 1 
and 2 inhibitors, is currently being used as an alternative 
drug in the treatment of patients with refractory 
rheumatoid arthritis (RA) (2). Baricitinib act through two 
possible mechanisms to prevent COVID-19 and cytokine 
storms; a) hampering severe acute respiratory syndrome 
coronavirus 2 (SARS‑CoV‑2) entry into cells via binding 
AP2-associated protein kinase 1 (AAK1), b) reducing 
cytokines and chemokines release by inhibiting JAK 1 and 
2 (3).

Previous studies showed a positive effect of baricitinib 
either alone or in combination with other antiviral drugs 
in patients with COVID-19. A randomized, double-
blind, controlled trial revealed that the use of 4mg daily 
baricitinib reduces 28-days mortality from 13% to 8%, 
and reduces 60-days mortality from 15% to 10% (4). 
Treatment with baricitinib was associated with decreased 
30-days mortality in patients aged more than 70 years with 
moderate to severe COVID-19 by 18.5% (5). Moreover, 
patients treated with baricitinib plus dexamethasone 
had significantly lower mortality compared to patients 
who received dexamethasone only (6). Besides, this 
addition of baricitinib to corticosteroids results in greater 

improvement of respiratory function in patients with 
COVID-19 (7).

Although baricitinib may play a significant role in 
COVID-19 treatment clinicians should be aware of 
its adverse effects including infection, thrombosis, 
and hepatobiliary disorders. As guidelines panel for 
COVID-19 treatment does not recommend baricitinib 
routinely due to its safety issues.

One of the main causes of complication and death 
in COVID-19 patients is a secondary infection due to 
immunosuppression (1). Corticosteroids are approved 
drugs that can protect against autoimmune reactions. 
Meanwhile, infection due to immunosuppression caused 
by these drugs is seen (8). Another immunomodulatory 
approach is using baricitinib (JAK inhibitor), but there are 
infection-related concerns about this drug too. A clinical 
trial by Beigel et al revealed that secondary infections 
after using baricitinib are lower than the placebo 
group, suggesting that not only baricitinib is not as 
immunosuppressive as other drugs like dexamethasone, 
it may play a protective role against secondary infections 
(9). Another study by Marconi et al showed that adding 
baricitinib to steroids for COVID-19 treatment might be 
safe (4).

JAK inhibitors like baricitinib can produce reactive 
metabolites that consider hepatotoxic (10). Hence, liver 
injury due to baricitinib is expected. The previous research 
about baricitinib and liver injury has shown elevation 
in the serum aminotransferases, which often was self-
limited even without dose adjustment (11). In pre-license 
and post-marketing drug evaluation studies, there was no 
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association between this drug and hepatotoxicity (11). 
Recently a combination of baricitinib and other drugs 
like corticosteroids and remdesivir is administered in 
COVID-19 patients. The study by Peng et al reported a 
considerable amount of hepatobiliary problems after 
baricitinib prescription in COVID-19 patients (12). It 
is the first post-marketing evidence of liver injury due 
to baricitinib. Considering aminotransferase raises is 
common in severe COVID-19 patients and sometimes 
these patients present jaundice and remdesivir is related 
to serum aminotransferase elevation, liver injury due 
to baricitinib in COVID-19 patients, needs more 
investigation.
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