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JAK Inhibitors: Proposed Mechanisms of Action
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JAK Inhibitors

» Reversible, competitive inhibitors that binds to the ATP binding
site in the catalytic cleft of the kinase domain of JAK

Tofacitinib Baricitinib
* Preferentially inhibits JAK1 and JAKS3, * Potent JAK1 and JAK2 inhibitor, with
with some effect on JAK2 some activity against JAK3 and TYK2
* Orally available, FDA approved for * Orally available, FDA approved for
treatment of rheumatoid arthritis and treatment of rheumatoid arthritis in
IBS in humans humans
Tofacitinib Baricitinib
3 mg/kg PO BID Low Dose (Therapeutic Equivalent)
15 mg/kg PO BID 10 mg/kg PO BID Medium Dose
50 mg/kg PO BID High Dose ;
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Effect of JAK Inhibitor Treatment on Lung Pathology
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Effect of JAK Inhibitor Treatment on Lung Viral Load
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Correlation Between Viral Lung Titers and
Clinical Disease & Lung Pathology

5_
Pearson r=0.4328
4- p=0.0021 ®
o
S
Clinical o 37 ° W
. ©
Disease L2 - ooo ®wes ooo
o
1-le® o0 ®©00 ©¢ ®0 © o0 O @
0 T | T |
104 105 106 107
Lung Titers
1.0
Pearson r = 0.7366 .
e 0.8 p< 0.0001 [ ] o
o ® .‘.
o 9 e ©
Lung 59 06- o
o ° o o °
Pathology <3 o %0 .
n'c
= — 0.4+ ° o0 ® o
< g’ .‘ L4 o @ 1
=] _ L ) °
0 0.2 ° ° .Q
0.0 T | 1 1
104 105 106 107

Lung Titers

2 110-
L
% [ ]
2 100je J° o .
% PR
(3] ®e_0 (] °
2 904 * ° % oo
.g’ o ® oo oo
=
> 80 * S
'g Pearson r =-0.5965 ° °
m p <0.0001
X 70 1 1 1 1
104 105 108 107
Lung Titers
5_
Pearson r = 0.5892
4- P <0.0001 e o
o o o o
8 34 ° e@e o o
%) [ ) oo O ( J
a o o0 o o
< 2-je@® o0 O 00 o oo O o
a o0 °
[ ) @
1_
0 1 1 1 1
104 103 106 107
Lung Titers



Summary of Findings

* Baricitinib treatment exacerbates clinical disease at any dose
in @ mouse model of pathogenic SARS-CoV-2 infection, while
tofacitinib treatment is detrimental primarily at high doses.

* JAK inhibitors at high doses increase SARS-CoV-2-induced
lung pathology.

* Baricitinib treatment results in augmented viral replication and
impaired viral clearance.

* Worsened clinical disease and increased lung pathology
scores correlate with higher lung viral titers.

* Monotherapy with Jak inhibitors in COVID-19 patients may
result in enhanced replication of virus, leading to exacerbation
or relapse of respiratory disease.
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