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Hyperinflammation and COVID-19 early in the pandemic...
If only it were this simple (March 2020)
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Time course

Mild constitutional symptoms
Fever >99.6°F
Dry Cough, diarrhea, headache

ARDS
SIRS/Shock
Cardiac Failure

Shortness of Breath
Hypoxia (PaO2/Fi02<300mmHg)

Symptoms

Elevated inflammatory markers
(CRP, LDH, IL-6, D-dimer, ferritin)
Troponin, NT-proBNP elevation

Lymphopenia, increased
prothrombin time, increased D-
Dimer and LDH (mild)

Abnormal chest imaging
Transaminitis
Low-normal procalcitonin

Clinical Signs

Potential [ Remdesivir, chloroquine, hydroxychloroquine, convalescent plasma transfusions ]
Therapies [ e e TG o e o ] [ Corticosteroids, human immunoglobulin, ]
PP IL-6 inhibitors, IL-2 inhibitors, JAK inhibitors




A newer paradigm for hyperinflammation (September 2021)

SCIENCE IMMUNOLOGY | REVIEW COVID_19 disease course
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Role for IL-6 inhibition in COVID-19 - Early case reports,
and CRS as a model

Effective Treatment of Severe COVID-19 Patients with Tocilizaumab
Xiaoling Xu'*", Mingfeng Han>*, Tiantian Li', Wei Sun®, Dongsheng Wang', Binqing Fu**, Yonggang

Zhou*#, Xiaohu Zheng*#, Yun Yang®, Xiuyong Li®, Xiaohua Zhang?, Aijun Pan®, Haiming Wei**"

« Published in April 2020 PNAS (Pre-
print sooner).

« 02 requirements reduced 16/21;
fever resolved 21/21; resolution of
chest opacities on imaging (19/21);
"19 out of 21 patients discharged;
2 others remain hospitalized”

« Why the initial comfort level and
excitement for IL-6i? Familiar drug,
approved for RA, GCA, CRS.



Role for IL-6 inhibition in COVID-19 - Early case reports,
and CRS as a model

Pathways leading to cytokine release syndrome
Effective Treatment of Severe COVID-19 Patients with Tocilizumab Coronavirus infection resuls in monocyte. macrophage. and derdniic cell activation L6 r
Xiaoling Xu'*", Mingfeng Han>*, Tiantian Li', Wei Sun®, Dongsheng Wang', Binqing Fu**, Yonggang

Zhou*#, Xiaohu Zheng*#, Yun Yang®, Xiuyong Li®, Xiaohua Zhang?, Aijun Pan®, Haiming Wei**"

« Published in April 2020 PNAS (Pre-
print sooner).

« 02 requirements reduced 16/21;
fever resolved 21/21; resolution of
chest opacities on imaging (19/21);
"19 out of 21 patients discharged;
2 others remain hospitalized”

« Why the initial comfort level and
excitement for IL-6i? Familiar drug,
approved for RA, GCA, CRS.



An early explosion in trials and utilization of IL-6 inhibitors (IL-6i)

BID) u.s. National Library of Medicine

ClinicalTrials.gov

Find Studies + About Studies v Submit Studies ~ Resources v About Site PRS Login

Home Search Results
Hide Search Start Over =
Condition or disease & Other terms &
covid-19 X IL-6 inhibitor X
Country @

[ 3]
x

Advanced Search

66 Studies found for: IL-6 inhibitor | covid-19 e T T TN

Also searched for COVID, Interleukin 6, Severe Acute Respiratory
Syndrome Coronavirus 2 and more. See Search Details

Learn more about clinical studies related to COVID-19:
combat  ClinicalTrials.gov: Federally-funded clinical studies related to COVID-19
COVID. . wWHO Trial Registry Network: COVID-19 studies from the ICTRP database
» NIH: COVID-19 Treatment Guidelines
= ClinicalTrials.gov: Views of Listed COVID-19 Studies (Beta|




An early explosion in trials and utilization of IL-6 inhibitors (IL-6i)

BID) u.s. National Library of Medicine

-« a - Find Studies ~ About Studies ~ Submit Studies ~ Resources ~ About Site ~ PRS Login
ClinicalTrials.gov -

Home Search Results
Hide Search Start Over =
Condition or disease & Other terms &
covid-19 X IL-6 inhibitor X
Country &
B x
Advanced Search
66 Studies found for: IL-6 inhibitor | covid-19 e T T TN

Also searched for COVID, Interleukin 6, Severe Acute Respiratory
Syndrome Coronavirus 2 and more. See Search Details

Learn more about clinical studies related to COVID-19:
combat  * ClinicalTrials.gov: Federally-funded clinical studies related to COVID-19
COY,,IB « WHO Trial Registry Network: COVID-19 studies from the ICTRP database

« NIH: COVID-19 Treatment Guidelines

= ClinicalTrials.gov: Views of Listed COVID-19 Studies (Beta|

Tocilizumab COVID-19 utilization at AMITA (Chicagoland community based health system)

4/6/2020 to present: 570 patients
Vast majority treated prior to EUA (6/24/2021)
Helps explain shortages in our rheumatology practices




JAK inhibition in inflammation

JAKs (JAK1/2/3 and TyK 2) have
inflammatory, anti-viral, and
hematopoetic effects via the JAK/STAT
pathway

Potential for broader downstream
immunologic effects than single cytokine
blockade

JAKinibs block JAKs with specificity but
clinical relevance unknown

Interest in COVID-19:

- Baricitinib - JAK1 & JAK2

+ Tofacitinib — pan-Jak (especially JAK3)
» Ruxolitinib — JAK1 & JAK2
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BenevolentAl: Interest of baricitinib early in pandemic

« Baricitinib identified as an
early molecule of interest
based on “"machine based
learning algorithm”

lung cell
L9

Involved in

« Artificial intelligence matched
known pathways in COVID-19
with known therapeutics

Cytokine signalling

Mediates

« Beyond JAK 1/2, Baricitinib
other effects on the kinome,
blocking kinases (AAK1)
implicated in viral entry

Inhibits

Baricitinib

. « Published in Lancet February
Figure: The BenevolentAl knowledge graph

The BenevolentAl knowledge graph integrates biomedical data from structured and unstructured sources. 2 0 2 0
It is queried by a fleet of algorithms to identify new relationships to suggest new ways of tackling disease.

2019-nCoV=2019 novel coronavirus. AAK1=AP2-associated protein kinase 1. GAK=cyclin G-associated

kinase. JAK1/2=janus kinase 1/2.




Flurry of COVID-19 inpatient RCTs with no standardization across

primary endpoints

Table. Comparison of Major Tocilizumab COVID-19 Studies Reported to Date

Study characteristic

Gupta et al®
(STOP-COVID)

Salvarani et al'
(RCT-TCZ-COVID-19)

Hermine et al?
(CORIMUNO-TOCI-1)

COVACTA!?

EMPACTA!?

Design
Type

Blinded
Placebo-controlled
Outcomes?

Primary, effect size

Observational
retrospective

NA
NA

Time to death:
Threshold for
efficacy met; HR,
0.71 (95% Cl, 0.56 to
0.92)

30-d mortality:
Threshold for
efficacy met; RD,
9.6% (95% Cl, 3.1%
t0 16.0%)

Randomized prospective

No
No

Pao,:Fio, <150 mm Hg,
ICU admission, or death:
Threshold for efficacy
not met; RR, 1.05 (95%
Cl, 0.59 to 1.86)¢

Randomized prospective

No
No

WHO-CPS score >5 on day
4: Threshold for efficacy
not met; ARD, -9.0% (90%
Crl, =21.0% to 3.1%);
posterior probability of
ARD <0 of 89.0%

Survival without NIV or
MV by day 14: Threshold
for efficacy met; HR, 0.58
(90%Crl, 0.33 to 1.00),
posterior probability of
HR<1 of 95.0%

Randomized prospective

Yes (double)
Yes

Difference in clinical
status using a 7-category
scale at day 28: Threshold
for efficacy not met; OR,
1.19(95%Cl, 0.81 to
1.76)

Randomized prospective

Yes (double)
Yes

Death or MV by day 28:
Threshold for efficacy met;
HR, 0.56 (95% Cl, 0.32 to
0.97)

How much do endpoints other than mortality matter?



No initial standardization across clinical status
assessments

WHO NIAID

H o__ o
Patient State Descriptor Score ordlnal Scale For Cllnlcal mprovemenf
Uninfected Uninfected; no viral RNA detected 0 [I][ Ambulatory, No limitation of activities ]
Ambulatory mild disease Asymptomatic; viral RNA detected 1 @[ Ambulatory, Limifation of activities. home 02 ]
requirement, or both
Symptomatic; independent 2 Mlld Dlsedse
[ Hospitalized, No 02 therapy + not requiring ]
Symptomatic; assistance needed 3 medical care
Hospitalized, No 02 therapy, but requiring ]
Hospitalised: moderate disease | Hospitalised; no oxygen therapy* 4 E][ ongoing medical care
Hospitalised; oxygen by mask or nasal prongs 5
Hospitalized, Any supplemental 02
Hospitalised: severe diseases | Hospitalised; oxygen by NIV or high flow 6
Intubation and mechanical ventilation, p0,/Fi0, >150 or Sp0,/Fi0,>200 | 7 Severe Disease
Mechanical ventilation p0,/FI0, <150 (Sp0,/Fi0, <200) or vasopressors 8
Mechanical ventilation pO,/Fi0, <150 and vasopressors, dialysis, or ECMO 9

NIAID OS5-7 eventual sweet spot for inpatient clinical trials (trial eligibility and
subgroup analysis)
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Tocilizumab studies 0.0: Case reports & observational
studies generate promise and excitement

« Typical dose 8 mg/kg as single IV infusion but
some reports (and subsequent trials)
described/allowed 2" dose

« STOP-COVID - observational multicenter cohort 100+
study with 3924 critically ill patients (of whom
433 received tocilizumab within 2 days of ICU
admission); the risk of in-hospital death was
estimated to be lower with tocilizumab treatment
compared with no tocilizumab.

« 30-day mortality toci 27.5% vs no toci 37.1%, 201
(risk difference 9.6%; 95% CI 3.1%-16%); -

NNT ~ 10 0 5 10 15 20 25 30 35 40
Time after ICU admission, d

804

604

No tocilizumab

Mortality, %

40

Tocilizumab

Log-rank P =.004

No. at risk
Tocilizumab 419 311 190 110 50
No tocilizumab 3492 2460 1433 789 369



Tocilizumab studies 1.0: Double-blind, placebo-controlled
RCTs fail to show mortality benefit

Target
population

COVACTA Hospitalized adults
with hypoxia
EMPACTA Hospitalized adults

with hypoxia

REMDACTA Hospitalized
patients >12 yrs
old with hypoxia

Key eligibility

criteria

COVID-19 (PCR)
Pneumonia (CXR or
Cm)

Sp02<93% or
PaFiO2/Fi02<300
mmHg

COVID-19 (PCR)
Pneumonia (CXR or
CT)

Sp02<94%; NI/I MV
excluded

COVID-19 (PCR)
Pneumonia (CXR or
Cm)

Sp02<93% on
>6L/min oxygen; renal
failure excluded

Treatment

TCZ 8
mg/kg vs
PBO

TCZ 8
mg/kg vs
PBO

TCZ 8mg/kg
+ RDV vs
PBO + RDV

Primary
endpoint

Clinical status at
day 28 on 7-
category ordinal
scale

Mechanical
ventilation or
death by day 28

Time to discharge
or ready for
discharge to day
28

Enroliment
dates

03 Apr 2020 -
28 May 2020

14 May 2020 -
21 Jul 2020

16 Jun 2020 -
04 Jan 2021

*TCZ in these trials was typically given in lieu of, and not in addition to steroids (RECOVERY-dex press release 6/16/2020)

Adapted with permission from Genentech



Tocilizumab studies 1.0 — placebo-controlled RCTs,
failing to show mortality benefit

_ COVACTA EMPACTA REMDACTA

TCZ PBO TCZ PBO TCZ PBO
N=294 N=144 N=249 N=128 N=430 N=210
Mortality 19.7% 19.4% 10.4% 8.6% 18.1% 19.5%
Weighted
difference 0.3% (-7.6, 8.2) 2.0% (-5.2, 7.8) -1.3% (-7.8, 5.2)
(95%CI)

Time to hospital
DC/ Ready for DC

Median days
HR (95%CI)
MV or death

Weighted
difference/
HR (95%CI)

*TCZ in these trials was typically given in lieu of, and not in addition to steroids (RECOVERY-dex press release 6/16/2020)

56.8% 50.0%
20 28
1.35 (1.02, 1.79)*

27.9% 36.7%

-8.9% (-20.7, 3.0)

Adapted with permission from Genentech

87.1% 82.8%
6 7.5
1.16 (0.91, 1.48)

11.6% 18.8%

0.56 (0.33, 0.97)*

66.0% 67.1%
14 14
0.965 (0.78, 1.19)

27.5% 29.8%

-2.2% (-10.2, 5.9)




Safety of tocilizumab in RCTs

_ COVACTA EMPACTA REMDACTA

TCZ PBO TCZ PBO TCZ PBO
N=295 N=143 N=250 N=127 N=429 N=213
AE 240 118 127 67 (52.8%) 332 153
(81.4%) (82.5%) (50.8%) (77.4%) (71.8%)
SAE 116 64 (44.8%) 38 (15.2%) 25 (19.7%) 141 76 (35.7%)
(39.3%) (32.9%)
Deaths 72 (24.4%) 36 (25.2%) 29 (11.6%) 15 (11.8%) 98 (22.8%) 55 (25.8%)
Infections 127 63 (44.1%) 25 (10.0%) 16 (12.6%) 143 76 (35.7%)
(43.1%) (33.3%)
Serious infections 71 (24.1%) 42 (29.4%) 13 (5.2%) 9 (7.1%) 97 (22.6%) 59 (27.7%)
Opportunistic
in‘f’gctions 1 (0.3%) 3 (2.1%) 0 0 6 (1.4%) 5 (2.3%)
Anaphylactic reactions 0 0 0 0 2 (0.5%) 0
Hepatic events 7 (2.4%) 3 (2.1%) 2 (0.8%) 0 8 (1.9%) 3 (1.4%)
Bleeding events 47 (15.9%) 18 (12.6%) 12 (4.8%) 8 (6.3%) 61 (14.2%) 24 (11.3%)

*TCZ in these trials was typically given in lieu of, and not in addition to steroids (RECOVERY-dex press release 6/16/2020)

Adapted with permission from Genentech




Dampening enthusiasm after Tociluzimab 1.0...

Editorial
October 20, 2020

Time to Reassess Tocilizumab's Role in COVID-19
Pneumonia

Jonathan B. Parr, MD, MPH!

> Author Affiliations | Article Information
JAMA Intern Med. 2021;181(1):12-15. doi:10.1001/jamainternmed.2020.6557



Tocilizumab 2.0 - A New Hope
Two open label studies show mortality benefit

REMAP-CAP: Open-label, randomized, controlled study with COVID-19 inpatients with
ICU admission within 24 hours

« tocilizumab (353) or sarilumab (48) IV vs standard care (402)

« 70%+ on dexamethasone; 30%+ on remdesivir

« Pooled IL6i mortality: 27% vs placebo: 36%. NNT ~ 11

B
Hazard ratio with pooled interleukin-6 receptor antagonists,
1.61 (95% credible interval, 1.25-2.08)
1.00
=
2
e \
=
7]
G
2 0.50
=
S 025
4
o
0.00 T T T T T 1
0 15 30 45 60 75 90
Days
No. at Risk
Pooled 401 342 303 273 261 257 255
Control 402 323 268 242 231 226 225




Tocilizumab 2.0 - A New Hope (open label studies show mortality

benefit)

RECOVERY-toci:

Open-label, randomized, controlled, UK majority sites. COVID-19 inpatients with hypoxia

(<92%, NC>MV), CRP = 75 mg/dl

« tocilizumab n=2022 vs standard care n=2094

« 80%+ on dexamethasone; broadly used after RECOVERY-dex announcement June 2020

Tocilizumab group  Usual care group

(n=2022) (n=2094)
Respiratory support at second randomisation
No ventilator supportt 935 (46%) 933 (45%)
Non-invasive ventilationt 819 (41%) 867 (41%)
Invasive mechanical 268 (13%) 294 (14%)

ventilation§

Biochemistry at second randomisation

Latest C-reactive protein, 143 (107-203) 144 (106-205)
mg/L

Ferritin, ng/mL 947 (497-1599) 944 (507-1533)
Creatinine, pmol/L 77 (62-98) 77 (62-100)

Tocilizumab group  Usual care group

(n=2022) (n=2094)
Use of systemic corticosteroidstt
Yes 1664 (82%) 1721 (82%)
No 357 (18%) 367 (18%)
Unknown 1(<1%) 6 (<1%)

REGHVERY

°
Randomised Evaluation of COVID-19 Therapy



RECOVERY-toci: Mortality & safety results

A
100 A Todilizumab group
— Usval care group
60
50
£ 404
z®
E 304
5 30
=
20
10 - Rate ratio 0-85 (0-76-0-94)
Log-rank p=0-0028
0 T T T T
0 7 14 21 28
Number at risk
Tocilizumab 2022 1736 1547 1445 1398
Usual care 2094 1735 1503 1410 1361
B
100 7
60
< 501
S
T
= 40+
=
o
g 5o
2 3
S
& 20
10— Rate ratio 1-22 (1.12-1-33)
Log-rank p<0-0001
0 T T T T
0 7 14 21 28
Number at risk Time since randomisation (days)
Tocilizumab 2022 1509 1101 956 869
Usval care 2094 1653 1278 1124 1046

Figure 2: Effect of allocation to tocilizumab on 28-day mortality (A) and
discharge from hospital within 28 days of randomisation (B)

Treatment allocation RR (95% Cl) p value
Tocilizumab group ~ Usual care group
(n=2022) (n=2094)
Primary outcome
28-day mortality 621(31%) 729 (35%) 0-85 (0.76-0-94) 0.0028
Median time to being 19 >28
discharged, days
Discharged from hospital 1150 (57%) 1044 (50%) 122(112-1-33) <0-0001
within 28 days
Receipt of invasive mechanical ~ 619/1754 (35%) 754/1800 (42%) 0-84(0:77-0.92)  <0-0001
ventilation or death”
Invasive mechanical 265/1754 (15%) 343/1800 (19%) 0-79 (0-69-0-92) 0.0019
ventilation
Death 490/1754 (28%)  580/1800 (32%) 087 (0.78-0.96)  0-0055
Subsidiary clinical outcomes
Receipt of ventilationt 290/935 (31%) 323/933(35%)  0-90(0:79-1.02) 0-10
Non-invasive ventilation 281/935 (30%) 309/933(33%)  0.91(0:79-1-04) 0-15
Invasive mechanical 67/935 (7%) 86/933 (9%) 078 (0-57-1-06) 011
ventilation
Successful cessation of invasive 95/268 (35%) 98/294 (33%) 1.08 (0-81-1:43) 0.60
mechanical ventilationt
Use of haemodialysis or 120/1994 (6%) 172/2065 (8%) 072 (0-58-0-90) 0-0046

haemofiltration§

Dataare n (%), n/N (%), or median (IQR) unless stated otherwise. RR=rate ratio for the outcomes of 28-day mortality,
hospital discharge, and successful cessation of invasive mechanical ventilation, and risk ratio for other outcomes.
*Analyses include only those on no ventilator support or non-invasive ventilation at second randomisation. tAnalyses
include only those on no ventilator support at second randomisation. Analyses restricted to those on invasive
mechanical ventilation at second randomisation. §Analyses exclude those on haemodialysis or haemofiltration at

second randomisation.

Table 2: Effect of allocation to tocilizumab on main study outcomes

28-day mortality:
toci 31% vs placebo 35%,
NNT = 25

Safety: pre-specified
safety outcomes including
cause-specific mortality
and major cardiac
arrythmias showed “no
difference between
treatment arms”



RECOVERY-toci: Subgroup analysis

Todilizumab group Usual care group Risk ratio (95% Cl)
Age, years (xi=0-0; p=0-88)
<70 273/1331(21%) 309/1355 (23%) —a—+ 0-88(0-74-1.03)
70-79 212/478 (44%) 245/480 (51%) —a— 0-82(0-68-099)
280 136/213 (64%) 175/259 (68%) o om 0-92(0-73-115)
Sex (yi=2-4; p=0-12)
Men 417/1337 (31%) 529/1437 (37%) —— 0-80(0-71-0-91)
Women 204/685 (30%) 200/657 (30%) — 0-97 (0-80-1-18)
Ethnicity (x=0-0; p=0-98)
White 476/1530 (31%) 573/1597 (36%) - 0-83(0-73-0-94)
Black, Asian, or minority ethnic 99/354 (28%) 123/378 (33%) —_— 0-83(0-64-1.09)
Unknown 46/138 (33%) 33/119 (28%) —_— 120 (0-77-1-88)
Days since symptom onset (x}=1-1; p=0-30)
s7 214/668 (32%) 256/660 (39%) —a— 0-78 (0-65-0-94)
>7 407/1354 (30%) 473/1433 (33%) —i— 0-88(0-77-1-01)
No ventilator support* 180/935 (19%) 214/933 (23%) 0-81(0-67-0-99)
Non-invasive ventilationt 310/819 (38%) 366/867 (42%) 0-86(0-74-1-00)
Invasive mechanical ventilation 131/268 (49% 149/2 1% 0- 0-74-1-18
Use of corticosteroids$ (x=7-7; p=0-01)
Yes 482/1664 (29%) 600/1721 (35%) —— 0-79 (0-70-0-89)
No 139/357 (39%) 127/367 (35%) —— 1-16 (0-91-1-48)
e —————
All participants 62172022 (31%) 729/2094 (35%) < 0-85 (0.76-0-94)
p=0-0028
0' 5 0 ‘75 10 1r5 2‘0
+— —>

Favours tocilizumab  Favours usual care

Figure 3: Effect of allocation to tocilizumab on 28-day mortality by baseline characteristics

Subgroup-specific rate ratio estimates are represented by squares (with areas of the squares proportional to the amount of statistical information) and the lines
through them correspond to the 95% Cls. *Includes nine patients not receiving any oxygen and 1859 patients receiving simple oxygen only. tincludes patients
receiving high-flow nasal oxygen, continuous positive airway pressure ventilation, and other non-invasive ventilation. Indudes patients receiving invasive mechanical
ventilation and extracorporeal membranous oxygenation. §Information on use of corticosteroids was collected from June 18, 2020, onwards following announcement
of the results of the dexamethasone comparison from the RECOVERY trial. Participants undergoing first randomisation before this date (and who were not allocated to
dexamethasone) are assumed not to be receiving systemic corticosteroids. In a model adjusted for all six baseline subgroups (in the categories shown) the overall rate
ratio was 0-88 (95% C10-79-0-98)

Data weaker for NIV (OS6) and IMV
(OS7) subsets - keep in mind for
JAKi data

What’s more clinically relevant to
identify patients — CRP levels or
clinical status?

ONLY significant for toci with
concurrent steroid use



Overall tociluzimab performance in meta-analysis

Deaths/patients randomly assigned Observed minus Ratio of death rates,

(%) expected deaths* rate ratio (95% Cl)

Tocilizumab group ~ Usual care group (0-E) Var (O-E)
CORIMUNO-TOCI® 7/64 (11%) 8/67 (12%) -03 33 0-91(0-31-2-65)
RCT-TCZ-COVID-19" 2/60 (3%) 1/66 (2%) 0-6 0-7 < > 2:17(0-22-213)
BACC Bay" 9/161 (6%) (3/82) x21 (4%) 1.0 2.6 > 1.51(0-44-513)
COVACTA® 58/294 (20%) (28/144) x2t (19%) 03 163 _ 1.02 (0-62-1-68)
EMPACTA® 26/249 (10%) (11/128) x21t (9%) 1.6 75 R 1.23 (0-60-2-52)
REMAP-CAP™ 98/353 (28%) 142/402 (35%) -14-2 40-8 — 071 (0-52-0-96)
TOCIBRAS? 14/65 (22%) 6/64 (9%) 3.9 43 | I 2.51(0-97-6-50)
COVINTOC™ 11/91 (12%) 15/89 (17%) -2, 5.6 S E— 0-68 (0-30-1.56)
Subtotal: eight trials 225/1337 (17%) 256/1396 (18%) -9:3 80-1 <> 0-89 (0-72-111)
RECOVERY 621/2022 (31%) 729/2094 (35%) 544 3306 =] 085 (0.76-0-94)
All trials 846/3359 (25%) 985/3490 (28%) -63.7 410-7 O 0-86 (0-78-0-94)

p=0-0017
025 05 10 20 40
Tocilizumab better  Tocilizumab worse

Figure 4: Meta-analysis of mortality in randomised, controlled trials of tocilizumab in patients hospitalised with COVID-19

O-E=observed-expected. Var=variance. *Log-rank O-E for RECOVERY, O-E from 2 x 2 contingency tables for the other trials. Rate ratio is calculated by taking In rate
ratio to be (O-E)/V with normal variance 1/V, where V=Var (O-E). Subtotals or totals of (O-E) and of V yield inverse-variance weighted averages of the In rate ratio
values. tFor balance, controls in the 2:1 studies count twice in the control totals and subtotals, but do not count twice when calculating their O-E or V values.
Heterogeneity between RECOVERY and eight previous trials combined, y,’=0-2 (p=0-7).



WHO meta-analysis: Background steroid use with tocilizumb
demonstrates mortality benefit

. i ; i i tri i 7723, World Health
Prospective meta-analysis of 27 IL6i trials by WHO REACT Working Group i{@ Or%;nizaefion

N

—

Favors | Favors

No. of events/total patients g5 ratig Favors | Favors Ratio of odds anti-IL-6 with * anti-IL-6 without
Outcome and treatment 2% Control Anti-IL-6 (95% CI) anti-IL-6 | control ratios (95% CI) 12,%  corticosteroids : corticosteroids Pvalue
Al anti-L-6
No corticosteroid use 0 293/1280  537/2357 1.09(0.91-1.30) —.— 0.72(0.56-0.92) 0 —0— .008
B ) Q . . ‘
Tocilizumab :
No corticosteroid use 0 211/898 254/1192 1.06(0.85-1.33) B 0.69(0.52-0.91) 0 —0— .008
Corticosteroid use 0 793/2585  693/2815 0.77 (0.68-0.87) I :
Sarifumab :
No corticosteroid use 0 83/384 283/1134 1.18(0.88-1.58) —— 0.77(0.44-1.33) 0 oO— 34
Corticosteroid use 0 48/281 124/607 0.92(0.61-1.38) 4[-— |
! ! ! \ r — T T 11 \ T T
0.5 1 2 0.4 1 4
0dds ratio (95% CI) Ratio of odds ratios (95% CI)

A willingness to explore IL6i with concomitant steroids (bit different from JAKIi)

Adapted with permission from Genentech



Tocilizumab summary & EUA highlights

« MOA excitement & comfort + success in early case reports & observational studies = lots of
utilization - shortages for our rheumatology patients

* Most trials including double-blind placebo-controlled RCTs did not show a mortality benefit

« Open-label studies including RECOVERY showed mortality benefit
« RECOVERY patients selected in part by elevated CRP but clinical status (NC vs BiPAP vs IMV)
did not seem to matter
» Success limited to concomittant steroid-treated patients across trials



Tocilizumab summary & EUA highlights

« MOA excitement & comfort + success in early case reports & observational studies = lots of
utilization - shortages for our rheumatology patients

* Most trials including double-blind placebo-controlled RCTs did not show a mortality benefit

« Open-label studies including RECOVERY showed mortality benefit
« RECOVERY patients selected in part by elevated CRP but clinical status (NC vs BiPAP vs IMV)
did not seem to matter
» Success limited to concomittant steroid-treated patients across trials

EUA granted 6/24/2021 - Factsheet highlights:

* Receipt of systemic corticosteroids required

« Adults and kids > 2 years of age requiring oxygen support of any degree

« Adult dosing: 8 mg/kg max 800 mg IV

« If clinical signs/symptoms worsen or do not improve after 1st dose, 2"d dose may be given at
least 8 hours after 1st



JAKi to treat COVID-19

Honorable mentions

Tofacitinib: STOP-COVID. 289 patients — tofa vs pbo +S0OC
-met primary endpoint: death or respiratory failure

-not powered to detect mortality differences, but trends favored

Ruxolitinib: RUXCOVID - 432 patients rux vs pbo + SOC
-negative study

Primary endpoint

Composite endpoint of death, respiratory failure requiring mechanical ventilation,

or ICU care by day 29°
Secondary endpoints
Mortality rate by day 29
Respiratory failure by day 23°
€U care by day 29"

Changein WHO (0-8) clinical status at day 25"

=1-point improvement

22-puint improvement

40 Risk ratio, 0.63 (95% Cl, 0.41-0.97)
50 P=0.04
Placebo
30
80
70 20 Tofacitinib

Cumulative Incidence of Death
or Respiratory Failure (%)
3
i

40 f r T -
0 14 21 2
30
T
20
10—~F|—'_rr
o T T T T
7 14 21 28
Days
No. at Risk
Placebo 145 105 104 103 103
Tofacitinib 144 118 18 18 118

Figure 2. Cumulative Incidence of the Primary Outcome.

The primary outcome was death or respiratory failure through day 28. The
risk ratio and P value for the primary outcome were calculated by means of
binary regression with Firth correction, with trial group and inclusion of an-
tiviral therapy for Covid-19 as covariates. The inset shows the same data on

an expanded y axis

Ruxolitinib Placebo Comparison (95%
(n=28T) (n=145) c)
R0-91 (0-48-1-73),
34/284 (12%) 17/144 (129) OR0-91(048-173);
=0T
9/286 (3%) 3/145 (2%) OR1:21(0:35-5:11)
22/286 (8%) 10/145 (7%) OR0:99 (045-221)
30/284 (11%) 17/144(12%)  ORO-S1(0-42-1:55)
261/286 (91%6) L36/145 OR 079 (0:35-1-79)
/286 (91%) ) 79{035-1-78)
129/145

252/286 (88%)

(89%)

OR 1-00 (0-52-1-92)




Baricitinib for the treatment of COVID-19

FDA approved for COVID-19 5/10/2022, also approved for RA
and alopecia areata):

1) NIH ACTT-2

2) Initial safety hesitations/considerations & evolution in use
3) Pivotal COV-BARRIER & COV-BARRIER addendum trial

4) RECOVERY-baricitinib

5) Package insert highlights



NIH ACTT-2: First pivotal trial with baricitinib

+ Adaptive platform trial: Baricitinib (BAR) + remdesivir (RDV) for hospitalized patients
Patients could be enrolled if "admitted to hospital with symptoms suggestive of COVID-19"
No CRP or supplemental O2 requirements (most were on 02)

« BAR (4 mg/d x 14 days for GFR>60) + RDV (n=515) vs PBO + RDV (n=518)

+ Dexamethasone not routinely used at the time. 20% on steroids for “standard

indications” including asthma, adrenal insufficiency, septic shock, and ARDS.



NIH ACTT-2: First pivotal trial with baricitinib

Adaptive platform trial: Baricitinib (BAR) + remdesivir (RDV) for hospitalized patients
« Patients could be enrolled if “admitted to hospital with symptoms suggestive of COVID-19"
« No CRP or supplemental O2 requirements (most were on O2)

« BAR (4 mg/d x 14 days for GFR>60) + RDV (n=515) vs PBO + RDV (n=518)
+ Dexamethasone not routinely used at the time. 20% on steroids for “standard
indications” including asthma, adrenal insufficiency, septic shock, and ARDS.

+ Primary endpoint: time to recovery by day 28 (i.e. how many days to get to OS1-3)
« Secondary endpoints: status at day 15 and mortality day 28

Ordinal Scale for Clinical Improvement

B[ Ambulatory, No limitation of activities ]

Score on ordinal scale — no. (%)
B[mmn.mmmefmwmmeoz]
roqurement, or both Mid Disease 4. Hospitalized, not requiring supplemental 142 (13.7) 70 (13.6) 72(13.9)
B[ Hospitalized, No 02 therapy * not requiring ] oxygen, requiring ongoing medical care
maded oare (Covid-19-related or otherwise)
@[ bbb gl o ] 5. Hospitalized, requiring supplemental oxygen 564 (54.6) 288 (55.9) 276 (53.3)
6. Hospitalized, receiving noninvasive ventila- 216 (20.9) 103 (20.0) 113 (21.8)
B[ Hospitalized, Any supplemental 02 ] tion or high-flow oxygen devices
7. Hospitalized, receiving invasive mechanical 111 (10.7) 54 (10.5) 57 (11.09)
[ i ey NOVon NG ] [ Severe Disease ] ventilation or ECMO
@[ Hospitalized, IMV or ECMO J

L = )




Baricitinib, ACTT-2: Median time to recovery

A Ovenall B Baseline Ordinal Score of 4
100

Placebo +RDV

Baricitinib+RDV.

T o B o Baricitinib-+ RDV
g Placebo+ROV E
& &
= 050 = 050
5 5
£ £
& o2 & 0z
a a
0.004-=F—————————————  00-
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 0 2 4 6 8 1012 14 16 18 20 22 24 26 28
Days Days
No. at Risk No. at Risk
Baricitinib +RDV 515 497418302233 186 145 121107 95 87 80 76 63 30 | Baricitinib+RDV 70 66 53 29 18 13 9 4 4 4 4 2 2 2 0
Placebo+RDV  518495417322251211178 156 143 131123115102 92 44 | Placebo+RDV 72 64 46 28 1912 7 2 1 1 1 1 0 0 0
C Baseline Ordinal Score of 5 D Baseline Ordinal Score of 6
100 Baricitinib+RDV 100
Barictinib+ ROV
T o Placebo+RDV T o
g g
H 3
3 8
% 050 % 050
£ 5 Placebo +RDV
T T
2 05 2 025
& &
0.00-F r — T T r — .00+ — T r r — \
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 0 2 4 6 8 1012 14 16 18 20 22 24 26 28
Days Days
No. at Risk No. at Risk

Baricitinb+RDV 288276213133 91 64 41 31 25 22 20 20 17 12 5 | Baricitinib+RDV 103102100 88 73 60 47 40 36 29 25 23 22 19 10
Placebo+RDV 276267211146 95 71 57 47 43 37 35 33 28 26 12 | Placebo+RDV 113110106 95 86 78 67 62 57 52 46 41 36 32 16

E Baseline Ordinal Score of 7

100
g 075
H
3 Baricitinib+RDY
050
£
£
2 025
a
Placebo+RDV
S e e e e e e e e e s
0 2 4 6 8 1012 14 16 18 20 22 24 26 28
Days
No. at Risk

Baricitinib+RDV 54 53 52 52 51 49 48 46 42 40 38 35 35 30 15
Placebo+RDV 57 54 54 53 51 50 47 45 42 41 41 40 38 34 16

Figure 2. Kaplan-Meier Estimates of Cumulative Recoveries.

Cumulative recovery estimates are shown in the overall population (Panel A), in patients with a baseline score of 4 on the ordinal scale

(not requiring oxygen; Panel B), in those with a baseline score of 5 (requiring oxygen; Panel C), in those with a baseline score of 6 (re-

ceiving high-flow oxygen or noninvasive mechanical ventilation; Panel D), and in those with a baseline score of 7 (receiving mechanical
ilation or extracorporeal memb ygenation [ECMOJ; Panel E). Shaded areas indicate 95% confidence intervals.




Baricitinib, ACTT-2: Median time to recovery

A Overall B Baseline Ordinal Score of 4 Subgroup No. of Patients Rate Ratio for Recovery (35% CI)
Lo 100 Placebo-+RDV .
P=003 Baricitinib+RDV Overall 1033 —— 1.16 (1.01-1.32)
e .
3 . 3 Baricitinib-+ RDV Geographic region :
§ 075 § 075 North America 953 e 1.17 (1.02-1.35)
H f Placebo-+RDV H !
M g Europe 13 0.67 (0.21-2.18)
T 050 T 050 Asia 67 e 115 (0.70-1.91)
H H ;
£ £ Race !
2 0z & o2 White 496 —— 113 (0.93-1.37)
e o Black 156 —t— 1.06 (0.75-1.50)
0.00-+-=—————T————T——T1 T Aalan oL CIT(7 LA
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 Other or unknown 280 —_— 134 (103-1.74)
Days Days Ethnic group
No. at Risk Ne. at Risk Hispanic or Latina 531 —_—— 1.08 (0.89-1.31)
Baricitinib +RDV 515 497418 302233 186 145 121107 95 87 80 76 63 30 | Baricitinb+RDV 70 66 53 29 18 13 9 4 4 4 4 2 2 2 0 Not Hispanic or Latino 486 == 1.31 (1.08-1.60)
Placebo+RDV  518495417322251211178 156 143 131123115102 92 44 | Placebo+RDV 72 64 46 28 1912 7 2 1 1 1 1 0 0 0 Age
18 to <40 yr 173 B 1.01 (0.74-1.38)
C Baseline Ordinal Score of 5 D Baseline Ordinal Score of 6 4010 <65 yr 555 — 1.24 (L03-1.49)
1.00 Baricitinib+RDV 100 =265 yr 305 Ple 113 (0.86-1.47)
— —— Baricitinib+ RDV Sex
-?; 0.75 Placebo+RDV g 0.75 —r—— Male 652 e 1.23 (1.04-1.46)
E ISS Female 381 —t—t 1.06 (0.85-1.32)
@ & Duration of symptoms
50 050
E é Placebo +RDV <10 days 764 Jr— 1.13 (0.97-1.32)
s g =10 days 253 ——t 1.27 (0.97-167)
o 0.25: S 025 al 1
£ 2 Disease severity {actual) :
Moderate 706 =) 111 (0.95-1.30)
0. T T T T T T T T T 1 S Erry —— 1.32 (L00-1.75
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 0 2 4 6 8 1012 14 16 18 20 22 24 26 28 e . ! )
Ordinal score at baseline :
Days Days 4 142 —_— 0.88 (0.63-1.23)
No. at Risk No. at Risk 5 564 e 117 (0.98-1.39)
Baricitinib +RDV 288276213133 91 64 41 31 25 22 20 20 17 12 5 | Baricitinib+RDV 103102100 88 73 60 47 40 36 29 25 23 22 19 10 6 I16 | . 151 (110-2.08)
Placebo+RDV 276267211146 95 71 57 47 43 37 35 33 28 26 12 | Placebo+RDV 113110106 95 86 78 6 62 57 52 46 41 36 32 16 H
7 11 ——— 1.08 (0.59-1.97)
E Baseline Ordinal Score of 7 0200325 033 05 10 20 30 4050
100
Placebo+RDV Better Baricitinib+RDV Better
3o
H Figure 3. Time to Recovery According to Subgroup.
H] 050 Baricitinib+RDV The widths of the confidence intervals have not been adjusted for multiplicity and therefore cannot be used to infer
k] treatment effects. Race and ethnic group were reported by the patients. With respect to “cther” race, the categories
§_ that were used when data on race were reported included American Indian or Alaska Native and Native Hawaiian or
o= other Pacific Islander.
Placebo+RDV
S B e e e A e e e
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 - -
Improved median time to recovery most
No. atRisk
Baricitinib+RDV 54 53 52 52 51 49 48 46 42 40 38 35 35 30 15 H H
Paiebo ROV 57 34 34 53 31 % 47 45 43 4l # 4o 3m 4 1o pronounced in igh-flow -
Figure 2. Kaplan-Meier Estimates of Cumulative Recoveries. .
Lt recotary asinsles e choum Lt eloveral opultion] PanelA) I paents wih a bacellne ore a4 o the rahal scae VERALL: BAR 7 ays vs PBO + RDV 8 ays
(not requiring oxygen; Panel B), in those with a baseline score of 5 (requiring oxygen; Panel C), in those with a baseline score of 6 (re-
ceiving high-flow oxygen or noninvasive mechanical ventilation; Panel D), and in those with a baseline score of 7 (receiving mechanical .
ilation or extracorporeal memb genation [ECMOJ; Panel ). Shaded areas indicate 95% confidence intervals. . a ys VS P BO + RDV a ys




Baricitinib, ACTT-2: Outcomes on day 15 based on baseline severity

Legend Baseline: OS5 (Nasal canula 02)

- Not hosp, no limitations Lo L g s

B e

] s

[] 4

[] s

[] o

I

- Death

Baselipe:__O_S? - IMV or ECMO

-
o & FELE

N=54)




Baricitinib, ACTT-2: Mortality and safety

Mortality

« Kaplan—-Meier estimates of mortality at day 28
« BAR + RDV: 5.1% vs PBO + RDV: 7.8% (HR 0.65)
- Study not powered to detect a difference in mortality but
both the survival rate and the time-to-death analyses
favored combination treatment

Safety

« SAEs: BAR + RDV: 16% vs PBO + RDV: 21%
« 20% of patients who received steroids: Infections
(serious/non-serious) 25.1% (56 of 223) vs 5.5% (44 of

793)

QOutcome

Recovery
No. of recoveries

Median time to recovery (95% Cl)
— days

Rate ratio (95% CI)T
Mortality over first 14 days}

Hazard ratio (95% Cl) for data
through day 14

No. of deaths by day 14

Kaplan-Meier estimate of
mortality by day 14 — % (95%
al)

Mortality over entire trial periodf
Hazard ratio (95% Cl)
No. of deaths by day 28

Kaplan-Meier estimate of
mortality by day 28 — % (95%
a1y

Overall
Baricitinib Placebo
(N=515) (N=518)
433 406
7 8
(6-8) (7-9)

1.16 (1.01-1.32 [P=0.03])

0.54 (0.23-1.28)

8 15
16 3.0
(0.8-3.2) (1.8-5.0)
0.65 (0.39-1.09)

24 37
51 7.8
(3.5-7.6) (5.7-10.6)



Baricitinib, ACTT-2: Reception
« Results were not received with initial acclaim; questionable clinical importance of 1 day
of earlier recovery
» Class-related VTE safety concerns (signal not seen in ACTT-2)
« EUA granted 11/19/2020. Initial use in EUA tied to remdesivir which had its skeptics.
« Concern over combining with steroids. Placed initially in niche when tocilizumab

unavailable, or as an alternative to dexamethasone — ACTT-4 Study BARI vs DEX
started and eventually stopped for futility (though AEs lower in bari than in dex)




Baricitinib, COV-BARRIER: Second pivotal trial

+ Phase 3, international, double-blind, placebo-controlled trial comparing barictinib 4 mg daily
or placebo for up to 14 days in COVID-19+ hospitalized patients receiving standard of care
(e.g., steroids and antivirals such as remdesivir but not required unlike ACTT-2)

« Hospitalized patients (0S4-6), special amendment: enrollment expanded for OS7
(IMV/ECMO)

« At least one elevated inflammatory marker (CRP, ferritin, d-dimer, LDH) required

« BARI (n= 764) + SOC vs PBO (n = 761) + SOC

« Primary endpoint: progression to high-flow, NIV, IMV, or death by day 28.

+ Secondary endpoints: all-cause mortality by day 28, day 60 (exploratory endpoint)

Ordinal Scale for Clinical Improvement

B Ambulatory, No limitation of activities

Ambulatory, Limitation of activities. home 02
requirement, or both

) =]

E] Hn:pnd:od Nooz»mpy mmqu ing

[ e )
0 =
[ —mmre

Severe Disease ]




Baricitinib, COV-BARRIER: Demographics

B:::itz:i-b';sn ::‘a_?ﬁb;gww Baricitinib Placebo group
£t A0 . group (n=764)  (n=761)

Age, years
Mean (D) 57.8 (143) 57.5(13.8) (Continued from previous column)
<65 508/764 (66%)  518/761(68%) Duration of disease symptoms before enrolment, days
6 256/76. 243/761 (32
SE: L 56/764 (34%) 43/761 (32%) 7 137/762 (18%) 116/756 (15%)
Male 490/764 (64%)  4731761(62%) =7 625/762 (82%)  640/756 (85%)
P—
Female 274/764 (36%)  288/761(38%) Scoreon NIAID-0S
S 4 (hospitalised, not requiring 89/762 (12%) 97/756 (13%)
American Indian or Alaskan 148/752 (20%) 168/741 (23%) supplemental oxygen)
Native*
Asian 80/752(11%)  94/741(13%) 5 (hospitalised, requiring 490/762 (64%)  472/756 (62%)
Black or African American 39/752 (5%) 36/741 (5%) supplemental oxygen)
Native Hawaiian or other 3/752 (<1%) 2/741 (<1%) 6 (hospitalised, receiving 183/762 (24%)  187/756 (25%)
Pacific Islander non-invasive ventilation or
White 480/752 (64%)  440/741 (59%) high-flow oxygen)
I <
EthMu t\‘plf WS2(A%) 1741 (<1%) Concomitant medications of interest
nicity
Hispanic or Latino 54/162 (33%) 46/158 (29%) Remdesivir 140/762 (18%) 147/756 (19%)
Not Hispanic or Latino 92/162(57%)  94/158 (59%) Systemic corticosteroids 612/762 (80%)  592/756 (78%)
Not reported 16/162 (10%) 18/158 (11%) Dexamethasone 566/612 (92%) 533/592 (90%)

Region and country — — .
Pre-existing comorbidities of interest

Europe 730764 (10%)  70/761(9%)
Germany 9/764 (1%) 11/761 (1%) Obesity 250/764 (33%)  253/761(33%)
Italy 15/764 (2%) 10/761 (1%) Diabetes (types 1and 2) 224/764(29%)  233/761(31%)
Sl 451764 (6%) 421761(6%) Chronic respiratory disease 34/764 (4%) 36/761 (5%)
UK 41764 (1%) 71761 (1%)
USA(induding Puerto Rico) ~ 162/764 (21%)  158/761 (21%) Hypertension 365/764 (48%)  366/761 (48%)
Rest of world 529/764(69%)  533/761(70%) Data are mean (SD) or n/N (%). NIAID-OS=National Institute of Allergy and
Argentina 107/764 (14%)  101/761(13%) Infectious Disease Ordinal Scale. *Includes participants from Mexico and Latin
Brazil 172/764 (23%)  165/761(22%) America. tReporting required in the USA only.
India 19/764 (2%) 31/761 (4%)
Japan 19/764 (2%) 19/761 (2%) Table 1: Baseline demographics and clinical characteristics
South Korea 16/764 (2%) 20/761 (3%)
Mexico 138/764 (18%)  143/761(19%)
Russia 581764 (8%) 54/761 (7%)

fodymssindextgin) 304064 306(66) ~ 20% remdesivir, 80% dex; evenly distributed

(Table 1 continues in next column)



Baricitinib, COV-BARRIER:

Baricitinib Placebogroup  Baricitinib vs placebo
group (n=764) (n=761)

Pointestimate (95% Cl)  p value*

Primary outcome

Progression to high-flow oxygen, non-invasive ventilation, invasive mechanical ventilation (including
ECMO), or death, by day 281

OR085(067t0108) 018
OR112(058t0216) 073

27 8% 30-5%
28.9% 271%

Population 1%
Population 2§

Study did not meet primary endpoint

Results

(progression to increased O2 support or death),
however bari showed 5% absolute reduction in
all-cause mortality resulting in NNT=20

A Overall (population 1)

1007 —— Placebo group
— Baricitinib group
504 HR 0-57 (95% CI 0-41-0-78); nominal p=0-0018
g 40
2
s 304
£
o
= 204
N ”'_,_.__'_'_._—-’—’_'_'_,_,__._’-—-—’_(__é?_’i
0 T T T T
0 7 14 21 27
Number at risk
(number censored)
Placebo group 761 (0) 717 (20) 679 (28) 639 (40) 617 (44)

Baricitinib group 764 (0) 725 (30) 684 (44) 664 (50)

648 (55)



Baricitinib, COV-BARRIER: Results

Baricitinib group

Placebo group

Hazard ratio

pvalue

Baricitinib Placebogroup  Baricitinib vs placebo o, C
group (n=764) (n=761)
- N NIAID-05 score at haseline
Pointestimate (95% Cl)  p value 1189 (1%) 497 (4%) 024(000-218)
Primary outcome 20/490 (6%) 41472 (9%) 072 (0-45-1-16)
Progression to high-flow oxygen, non-invasive ventilation, invasive mechanical ventilation (including 32/183 (17%) 55/187 (29%) 0-52 (033-0-80)
ECMO), or death, by day 281 YStemic Corticosteroid Use at haseline
Population 1% 278% 305% OR 0-85 (0:67 to 1-08) 018 Yes 57/612 (9%) 82/592 (14%) e 063 (0:45-0-89) 0017
Population 2§ 28.9% 271% OR112(058t0216) 073 No 5/150 (3%) 18164 (11%) ~ —e——— 028(010-077) 0011
Remdesivir use at baseline
Yes 12/140 (9%) 16/147 (11%) 081(038-173)  0.60
. . . No 50/622 (8%) B84/609 (14%) e 052 (0-36-0-74) 0:0014
Study did not meet primary endpoint
. . Europe 173 (1%) 4470 (6%) 022 (0-00-2-46) 018
(progression to increased O2 support or death), = shaiod WEEN e B o
. ) . Restof world 45/529 (9%) 721533 (14%) —_— 058 (0-40-0-84)  0.010
however bari showed 5% absolute reduction in = |
Male 38/490 (8%) 64/473 (14%) —_— 056 (038-0-84)  0.0041
all-cause mortality resulting in NNT=20 s s | s on
Disease duration at baseline (days)
<7 71137 (5%) 16/116 (14%) — 033(0-13-082) 0017
) =7 55/625 (9%) 84/640 (13%) —— 0.61(044-086)  0.018
A Overall (population 1) R
1007 —— Placebo group <65 17/508 (3%) 41/518 (8%} —— 041(024-073)  0:0018
— Baricitinib group 265 45/256 (18%) 59/243 (24%) [RE— 068 (0-46-1.00)  0.072
504 HR 0-57 (95% CI 0-41-0-78); nominal p=0-0018 Population 2* 5/86 (5%) 16/109 (15%) ~ —a———————— 031(011-088)  0.030
% 404 Overall (population1)  62/764(8%)  100/761(13%) — 057(0-41-078) 00018
= 0 05 10 15 20 25
= 30+ +— —»
g Favours baricitinib  Favours placebo
= 204
10] ﬁ 0S6 group NNT=8
0 e Mortality benefit most driven by sickest
0 7 14 21 27

patients (OS6 - HFNC/BiPAP). Treat 8
patients to save 1 OS6 life.

Number at risk

(number censored)
Placebo group 761 (0)
Baricitinib group 764 (0)

679 (28)
684 (44)

639 (40)
664 (50)

617 (44)
648 (55)

717 (20)
725(30)



Baricitinib, COV-BARRIER: Subgroup analysis

Baricitinib group  Placebo group Hazard ratio pvalue
(95% Cl)
NIAID-05 score at baseline [
: opw e N - Clinical status appears to be
5 29/490(6%) 411472 (9%) — 072(045116) o011 more important than CRP
6 32/183 (17%) 55/187 (29%) e 052 (0:33-080)  0-0065 i
Systemic corticosteroid use at baseline ( reso n a ted W I th I D/ p u | m )
Yes 57/612 (9%) 82/592 (14%) —_— 0-63(0-45-0-89) 0017
No 5/150 (3%) 18/164 (11%)  —e—— 028(010-077) 0011
Remdesivir use at baseline 1
.
Yes 12/140 (9%) 16/147 (11%) 0-81(038-173) 060 S u p po rts use wi th
No S0/622(8%) 841609 (14%) —— 052(036:074) 00014 concomitant steroids (dex

Geographical region

Europe 173 (1%) 4/70 (6%) 022(0:00-246) 018 qU|Ck|y became the SOC),

USA 16/162 (10%) 24/158 (15%) e 0-61(0-32-1-16) 015 H
Rest of world 45/529 (9%) 72/533 (14%) —_— 058(0:40-084) 0010 bUt u nClea r |f rea | Iy need Ed
ser — would love to see a trial
Male 38/490 (8%) 64/473 (14%) — 056 (0-38-084) 00041 .
Female 24/274(9%) 36/288 (13%) —_— 060(036-102) 017 add ress th IS
Disease duration at baseline (days)
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Figure 3: 28-day all-cause mortality by subgroup

HRs and 95% Cls were calculated with a Cox proportional hazards model. The treatment effect was adjusted by all baseline randomisation factors, except when
redundant (eg, for age group [<65 or 265 years] in the age subgroup analyses). HR=hazard ratio. NIAID-OS=National Institute of Allergy and Infectious Disease
Ordinal Scale. *Participants who, at baseline, required oxygen supplementation and were not receiving dexamethasone or other systemic corticosteroids for the
primary study condition.



Baricitinib, COV-BARRIER addendum - Use in patients with OS7

« Later, COV-BARRIER
expanded to include
IMV/ECMO (0S7) patients.

* Pre-planned analysis
targeting 100 patients. -
Mortality and VFDs pre-
specified primary
endpoints.

« Results published in a later
manuscript
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BARI4-mg+S0C  51(3) 488 401 M@ HE 25(0)

Figure 1: Kaplan-Meier estimates of all-cause mortality (including potentially related with
COVID-19 and attributed to adverse events) at Day 28 (A) and Day 60 (B). The numbers at
risk at Days 27 and 59 represent the numbers of participants with available data at Days
28 and 60, respectively.

*a HR and 95% Cls were calculated using cox proportional hazard regression model adjusted for
age (<65 years, >=65 years), region (United States, rest of world); unstratified.

*b p-value was calculated from unstratified log-rank test.

BARI, baricitinib; Cl, confidence interval; HR, hazard ratio; NA, not applicable; PBO, placebo; SOC, standard of care.

28 DAY MORTALITY
NNT =5

60 DAY MORTALITY
NNT=6



Baricitinib, COV-BARRIER: Safety

0S4-6

Baricitinib group  Placebo group

(n=750) (n=752)
Treatment-emergent adverse event 334 (45%) 334 (44%)
Mild 133 (18%) 115(15%)
Moderate 90 (12%) 89 (12%)
Severe 111 (15%) 130 (17%)
Death due to adverse event” 12 (2%) 31(4%)
Serious adverse event 110 (15%) 135 (18%)
Discontinuation from study 56 (7%) 70(9%)
treatment due to adverse event
(including death)
Treatment-emergent infection 119 (16%) 123 (16%)
— Serious infections 64(9%) 74 (10%)
Herpes simplex 1(<1%) 4(1%)
Herpes zoster 1(<1%) 4(1%)
Tuberculosis 1(<1%) 0
Opportunistic infections 6(1%) 7 (1%)
Candida infection 1(<1%) 0
Eye infection, fungal 0 1(<1%)
Fungal retinitis 1(<1%) 0
Herpes zoster 1(<1%) 3(<1%)
Listeriosis 0 1(<1%)
Oropharyngeal candidiasis (1] 1(<1%)
Pulmonary tuberculosis 1(<1%) 0
Systemic Candida 2 (<1%) 0
Varicella zoster virus infection 0 1(<1%)
Venous thromboembolic eventt 20 (3%) 19 (3%)
Deep vein thrombosis 4(1%) 2(<1%)
Pulmonary embolism 13 (2%) 9(1%)
Other peripheral venous 8(1%) 10 (1%)
thrombosis
Major adverse cardiovascular event 8(1%) 9(1%)
Cardiovascular death 1(<1%) 3 (<1%)
Myocardial infarction 4(1%) 4(1%)
Stroke 4(1%) 4(1%)
Gastrointestinal perforation 0 0

Data are n (%). Data were assessed from days 1-28. “Included in overall mortality
together with deaths due to disease progression. tPasitively adjudicated by an
independent external blinded clinical event committee.

Table 3: Adverse events in the safety population
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Baricitinib group  Placebo group
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Moderate 90 (12%) 89 (12%)
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Venous thromboembolic eventt 20 (3%) 19 (3%)
Deep vein thrombosis 4(1%) 2(<1%)
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independent external blinded clinical event committee.

Table 3: Adverse events in the safety population

Table S11. Safety overview by baseline systemic corticosteroid use

Placebo + SOC Baricitinib 4-mg + SOC
(N=752) (N=750)
Baseline systemic corticosteroid use Yes No Yes No
(N-0bs=590) (N-obs=162) (N-obs=605) (N-obs=145)

Treatment-emergent adverse event 269 (45.6) 65 (40.1) 259 (42.8) 75(51.7)
Death due to adverse event 27 (4.6) 4(2.5) 11(1.8) 1 (0.7)
Serious adverse event 112 (19.0) 23 (14.2) 95 (15.7) 15(10.3)
Treatment-emergent infection 100 (16.9) 23(14.2) 101 (16.7) 18(12.4)

Serious infections 63 (10.7) 11 (6.8) 58 (9.6) 6(4.1)

Data are n (%). N=number of participants in the analysis population. N-obs=number of participants in the analysis.
n=number of participants in the specified category.



Baricitinib, COV-BARRIER: Safety

0S4-6
Baricitinib group Placebo group Table S11. Safety overview by baseline systemic corticosteroid use
(n=750) (n=752) ¥ y
n=, n=
Treatment-emergent adverse event 334 (45%) 334 (44%) Placebo + SOC Baricitinib 4_mg +80C
Mild 133 (18%) 115 (15%) (N=752) (N=750)
Moderate 90 (12%) 89 (12%) Baseline systemic corticosteroid use Yes No Yes No
Severe 111(15%) 130(17%) (N-0bs=590) (N-obs=162) (N-0bs=605) (N-obs=145)
Death dueto adverse event* 12 (2%) 31(4%) Treatment-emergent adverse event 269 (45.6) 65 (40.1) 259 (42.8) 75(51.7)
Serious adverse event 110 (15%) 135(18%) Death due to adverse event 27 (4.6) 4(2.5) 11(1.8) 1(0.7)
D'“D"“"U;“O" “ﬂ;m study 56 (7%) 70(9%) Serious adverse event 112 (19.0) 23(14.2) 95(15.7) 15(10.3)
indodmgdeathy Treatment-emergent infection 100 (16.9) 23(14.2) 101 (16.7) 18 (12.4)
e e ey 119 (16%) 123(16%) Serious infections _ : 63 (10.7) i : 11 (6.8) 58 (9.(’?) i : 6 (4.]].
— Serious infections 64(9%) 74 (10%) Data are n (%). N=number of participants in the analysis population. N-obs=number of participants in the analysis.
Herpes simplex 1(<1%) 40%) n=number of participants in the specified category.
Herpes zoster 1(<1%) 4(1%)
Tuberculosis 1(<1%) 0
Opportunistic infections 6(1%) 7 (1%)
Candida infection 1(<1%) 0 O S 7
Eye infection, fungal 0 1(<1%)
Fungal retinitis 1(<1%) 0 Adverse EVEI'ItSb
Herpes zoster 1(<1%) 3(<1%) il ade G MGR G ¥ B0 Wikee Placebo + SOC | Baricitinib + SOC Total
I;;l::mi; e Z Eal%; othemrisepspeciﬁed (N=49) (N=50) (N=99)
10| aryngea candidiasis <1%)
Pukmoney tuberculsis 1) o I;‘;fg‘ﬁ"é:g;erge“‘ adverse 47 (95.9) 44 (88.0) 91(91.9)
Systemic Candida 2 (<1%) 0 .
Varicella zoster virusinfection. 0 1(<1%) Mild 3(6.1) 3 (6.0) 6(6.1)
Venous thromboembolic eventt 20 (3%) 19 (3%) Moderate 11 {224) 17 (340) 28 {283)
Deep vein thrombasis 40%) 2(<1%) Severe 33 (67.3) 24 (48.0) 57 (57.6)
gj'h":’:;:;:j:’g“m o o Death due to AE® 3(6.1) 5 (10.0) 8(8.1)
thrombosis Serious adverse event 35(71.4) 25(50.0) 60 (60.6)
Majur?dvmse(ardiuvasmlarcvvnt 8(1%) 9 (1%) Discontinuation "rom sludy
EElEE el A 3(<1%) treatment due to AE (including 17 (34.7) 14 (28.0) 31(31.3)
Myocardial infarction 4(1%) 4(1%) death)
Stroke 4(1%) 4(1%)
Gastrointestinal perforation o 0 VTE® 3(6.1) 3(6.0) 6(6.1)
Data are n (%). Data were assessed from days 1-28. “Included in overall mortality DVT 2 (4'1 ) 1 (2' 0) 3 (3'0)
together with deaths due to disease progression. tPositively adjudicated by an PE 0 2(4.0) 2(2.0)
independent external blinded clinical event committee. Other peripheral VEnous
Table 3: Adverse events in the safety population thrombosis 1 {2'0) 1 (20} 2 (20)




COV-BARRIER: Strengths, limitations, and reception

Do non-mortality primary endpoints matter?

_ WesElyMD & @WesElyMD - Sep 1, 2021
: 6/ BTW, choosing our primary outcome as “disease progression” vs

mortality was a professional error. Based on other studies, we didn’t think
we’d have adequate power to test mortality. Little did we know it would be
MORE potent for saving lives even when used ON TOP of steroids.

O 1 n 27 Q w37 M

« Large, well-done double-blind placebo-controlled RCT

« Emphasis on clinical subgroups >> inflammatory markers

« Well-powered - OS6 (bipap) - treat 8 to save 1 life; OS7 (IMV) - treat 5to 6

« Clear data on adding onto dexamethasone. Remdesivir did not add much

« Clear data on safety, especially VTE

« Based on study, EUA use changed (ok to use with dex, ok to use without remdesivir)



Baricitinib, COV-BARRIER: Our experience

« How I got involved

« How we ran the study successfully in a community-based setting

« How it changed my clinical trial career



RECOVERY-bari RECGEVERY

Randomised Evaluation of COVID-19 Therapy

« Randomized, controlled, open-label platform trial assessing multiple possible treatments
for patients hospitalized for COVID-19. Preprint only, awaiting manuscript

« Hypoxic hospitalized inpatients randomized to receive usual care plus baricitinib 4 mg/day
x 10 days/discharge (n=4148) vs placebo (n=4008)

* Primary endpoint was mortality at day 28

» Prior or subsequent administration of tocilizumab was permitted at the discretion of the
managing doctor (!)

*  95% of patients were receiving corticosteroids; 23% receiving tocilizumab (with planned
use within the next 24 hours recorded for a further 9%



RECOVERY-bari: Results

Figure 2: Effect of allocation to baricitinib on 28-day mortality Figure 3: Effect of allocation to baricitinib on 28-day mortality by pre-specified

baseline characteristics
medRxiv preprint doi: https://doi.org/10.1101/2022.03.02.22271623; this version posted March 3, 2022. The copyright holder for this preprint

(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity

It is made available under a CC-BY 4.0 International license . Baricitinib Usual care RR (95% CI)
20 — Age, years (= 1.7; p=0.19)
<70 22513142 (7%) 269/3086 (%) —- 0.81(0.68-0.97)
=70 <80 1580665 (24%) 1750855 (27%) — 0.87 (0.70-1.08)
RR 0.87 (0.77-0.98) =80 130341 (38%) 1027267 (38%) R 1.01 (0.78-1.31)
p=0.026 Sex (;°=0.0; p=0.91)
15 — Usual care Men 351/2740 (13%) 37172638 (14%) —— 0.88 (0.76-1.01)
‘Women 162/1408 (12%) 175/1370 (13%) —— 0.86 (0.70-1.07)
2 Ethnicity (;;=0.1; p=0.73)
- White 43713192 (14%) 44313104 (14%) —= 0.92 (0.81-1.05)
2 Black, Asian and Minority Ethnic 401457 (9%) 451455 (10%) — 0.85 (0.56-1.30)
< 10 1 Unknown 36/499 (7%) 58/449 (13%) S——— 0.53 (0.35-0.81)
o)
e
's since symptom onset (x,= 0.2; p=0.!
=} i = 0.2; p=0.62)
= =7 255/1495 (17%) 26211451 (18%) —a 0.90 (0.76-1.07)
57 25712649 (10%) 28412556 (11%) — 0.85 (0.71-1.00)
5 Respiratory support at randomisation (ﬁ: 0.9; p=0.33)
None 151228 (7%) 19/237 (8%) & ——— 0.78 (0.39-1.53)
Simple oxygen 25612770 (9%) 253/2743 (9%) —a 0.94 (0.79-1.12)
Non invasive ventilation 20411016 (20%) 230/011 (25%) —- 0.75 (0.62-0.90)
Invasive mechanical ventilation 38/134 (28%) 44117 (38%) —— 0.90 (0.58-1.39)
0 T T T ] Use of corticosteroids (= 0.7; p=0.41)
Yes 48713962 (129%) 523/3800 (14%) - 0.86 (0.76-0.97)
0 7 14 21 28 No 25/183 (14%) 22197 (11%) e 1.09(062-1.92)
Days since randomisation All participants 513/4148 (12%) 546/4008 (14%) — 0.87 (0.77-0.98)
p=0.026
' ———
Number ai risk 05 075 1 15 2
Baricitinib 4148 3940 3775 3668 3605 ’
Baricitinib Usual care
Usual care 4008 3787 3610 3497 3438 better better

Subgroup-specific rate ratio estimates are represented by squares (with areas of the squares proportional to the amount

of statistical information) and the lines through them correspond to 95% Cls. The days since onsel and use of corticosteroids
subgroups exclude patients with missing data, but these patients are included in the overall summary diamond.

RR=age adjusted rate ratio.

RR=age-adjusted rate ratio
«  “No significant excess in death or infection due to non-COVID-19 causes and no excess of
thrombosis, or other safety outcomes”
« Toci+bari tolerated fine but no real additional benefit



Baricitinib in COVID-19: Package insert highlights

Indication: COVID-19 treatment in hospitalized adults requiring supplemental oxygen, non-
invasive or invasive mechanical ventilation, or ECMO. (EUA remains in place kids 2+)

Dosage: 4 mg orally daily for up to 14 days. Dose reduction for renal failure; do not use
eGFR <15 mL/min/1.73m2 (vs gfr 30 for RA/Alopecia). May be crushed and used through
NG tube.

Monitoring:
Latent TB testing not required for COVID-19

« Avoid initiation or interrupt baricitinib in patients with lymphopenia (ALC <200 cells/mm3) or neutropenia (ANC <500
cells/mm3)

« If increases in ALT or AST are observed and drug-induced liver injury is suspected, interrupt OLUMIANT until this diagnosis is
excluded

« Patients with symptoms of thrombosis should discontinue drug and be promptly evaluated
In patients with COVID-19, monitor for signs and symptoms of new infections during and after treatment with OLUMIANT.
There is limited information regarding the use of OLUMIANT in patients with COVID-19 and concomitant active serious
infections. The risks and benefits of treatment with OLUMIANT in COVID-19 patients with other concurrent infections should
be considered.



Qutline

Understand the role of hyperinflammation
in COVID-19, and rationale for targeting
IL-6 and JAK

Explore randomized clinical trial data for
Explore COVID-19 with IL-6 and JAK inhibitors (with
a focus on tocilizumab and baricitinib)

Guidelines for targeting hyperinflammation
in COVID-19




Guidelines — NIH (updated 4/8/22) vs IDSA (updated 6/29/22)

Figure 2. Therapeutic Management of Adults Hospitalized for COVID-19 Based on

Disease Severity

Disease
Severity

Hospitalized
but Does Not

Supplemental
Oxygen

Hospitalized
and Requires

Oxygen Through
a High-Flow
Device or NIV

Hospitalized
and Requires
MV or ECMO

Recommendations for Antiviral or
Immunomodulator Therapy

The Panel recommends against the use of
dexamethasone (Alla) or other corticosteroids (Alll).*
There is insufficient evidence to recommend either for or
against the routine use of remdesivir. For patients who are
at high risk of disease progression, remdesivir may be
appropriate.

Recommendations for
Anticoagulation Therapy

For patients without evidence of VTE:

* Prophylactic dose of heparin, unless
contraindicated (Al)

Use 1 of the following options: X s - R
L 5 i i nonpregnant patients with D-dimer
* Remdesivir' (e.g., for patients who require minimal Jevels >ULN who are not at i st
supplemental oxygen) (Blla) bleeding risk! Ll
 Dexamethasone plus remdesivir< (Bllb) g
* Dexamethasone (BI)  Therapeutic dose of heparin® (Clla)
For patients on with rapidly i ing For other patients:
oxygen needs and systemic inflammation, add a second « Prophylactic dose of heparin,? unless
immunomodulatory drug® (e.g., baricitinib* or tocilizumab®) contraindicated (Al)
(Clia). ¥,
s N p
Use 1 of the following options:
* Dexamethasone (Al) For pati p " 3
=2 patients without evidence of VTE:
Dexametha: desivir® (BIIb)
* Dexamethasone pies rendesivic; (1) « Prophylactic dose of heparing unless
For patients with rapidly increasing oxygen needs and contraindicated (Al)
systemic inflammation, add either baricitinib® (Blla) or
IV tocilizumabe (Blla) to 1 of the options above.**
A Al /
4 "\ ( For patients without evidence of VIE: )
Dexamethasone’ (Al) « Prophylactic dose of heparin,® unless
For patients who are within 24 hours of admission to the contraindicated (Al)
I0U: If patient is started on therapeutic
. plus IV tocili b (Blla) heparin before transfer to the ICU,
0 - " " switch to a prophylactic dose of
b e L st s heparin,unless there i a non-COVID-19
; ) \_indication (BIl). )

Rating of Recommendations: A = Strong; B = Moderate; C = Weak

Rating of Evidence: | = One or more randomized trials without major limitations; lla = Other randomized trials or subgroup analyses of randomized trials;
lIb = Nonrandomized trials or observational cohort studies; il = Expert opinion




Guidelines — NIH (updated 4/8/22) vs IDSA (updated 6/29/22)

Figure 2. Therapeutic Management of Adults Hospitalized for COVID-19 Based on

Disease Severity

Disease
Severity

but Does Not
Supplemental

Hospitalized
and Requires
Oxygen Through
a High-Flow
Device or NIV

Hospitalized

and Requires
MV or ECMO

Recommendations for Antiviral or
Immunomodulator Therapy

Recommendations for
Anticoagulation Therapy

Overview of IDSA COVID-19 Treatment Guidelines
Version 9.0.0—June 10, 2022 — INCLUDES UPDATE ALERT FOR COLCHICINE (released 7/7/2022)

Pre- and post-exposure

Ambulatory care: mild-to-

Hospitalized: mild-to-

Hospitalized: severe but non-

Hospitalized: critical disease

Rating of Recommendations: A = Strong; B = Moderate; C = Weak

lib = Nonrandomized trials or observational cohort studies; Iil = Expert opinion

The Panel recommends against the use of prophylaxis: heaithy people | moderate disease moderate disease without critical disease (SpOz £94% on | (e.g., in ICU needing MV, or
dexamethasone (Alla) or other corticosteroids (Alll).* For patiens without evid SVIE w/o symptoms or diagnosis need for suppl. oxygen room air) septic shock, ECMO)
r patie ut evidence s
There is insufficient evidence to recommend either for or lacti . Baricitinib + Suggest use
against the routine use of remdesivir. For patients who are : :;:z:l ndi 031:10(:)0' heparin, unless corticosteroids SOHO
at high risk of disease progression, remdesivir may be R: Baricitinib 4 mg per day (or
appropriate. appropriate renal dosing) up to
14 days or until discharge from
hospital.
Use 1 of the following options: i . X R: Baricitinib appears to
 Remdesivir'“ (e.g., for patients who require minimal bF“ Lm;;]r:ﬁ:&paﬂems ":"h D'd"":' demonstrate the most benefit in
supplemental oxygen) (Blla) vels >UL " are not at increase ;hoseﬂ:vtwh m/oov!n-xs_m
« Dexamethasone plus remdesivir' (Bllb) bleeding risk: Ml o o i
* Dexamethasone (BI)  Therapeutic dose of heparin® (Clla) o mw‘h
For patients on with rapidly i For other patients: :'"l:,"wnya,edm ev‘:n .
oxygen needs and systemic inflammation, add a second « Prophylactic dose of heparin? unless among patients requiring
immunomodulatory drug® (e.g., baricitinib* or tocilizumab®) contraindicated (Al) mechanical ventilation.
(Clia). .
‘Suggest use Suggest use
s N .
Use 1 of the following options: SSU?!\S particuladly thase ?28|S,mmum those
* Dexamethasone (Al) For patients without evidence of VTE: who response to stercids alone, | who response to steroids alone,
* Dexamethasone plus remdesivir® (BIlb) Prophylactic dose of hepariny urless who put a high value on avoiding | who put a high value on avoiding
. = o A 2 c 0 rin,? uni possible adverse events of possible adverse events of
For paﬁents with rapldly increasing oxygen ne.eds and contraindicated (Al) tocilizumab and a low value on tocilizumab and a low value on
WF inflammation, add either h‘."uﬁmb (B‘lhh) or the uncertain mortality the uncertain mortality reduction,
IV tocilizumabe (Blla) to 1 of the options above. rodhuction, would ressonshly would reasonsbly dechas
7N > 4 decline tocilizumab. tocilizumab.
- - - R: In the largest trial on the R: In the largest trial on the
Dexamethasone! (&) N ((For patients without evidence of VTE: ) treatment of tocilizumab, treatment of tocilizumab,

e « Prophylactic dose of heparin,? unless L ST
Forlpatients who are within 24 hours of admission to the contraindicated (Al) Lvﬂamlm was defined as CRP ;l?l;mm-r:um was defined as CRP
Icu: If patient is started on therapeutic
. plus IV tocili b (Blla) heparin before transfer to the ICU, Certainty of evidence
IfV tocilizumab is ot available or not feasible to use, owich 2 propiylack dose o, 19
IV sarilumab can be used (Blla). heparin, unless there is a non-COVID- )

) \_Uindication (BIl). Y ®ddd  high
@®EC  moderate
Rating of Evidence: | = One or more randomized trials without major limitations; lla = Other randomized trials or subgroup analyses of randomized trials;
¢llee] low
®CO0O very low




Conclusions

Hyperinflammation recognized early in COVID-19, and rheumatic drugs of high interest
as possible treatments - leading to shortages for tocilizumab in our practices

« Heterogeneity in study design and mixed results (particularly with tocilizumab)

« Tocilizumab, when showing benefit in trials, required background steroids. Safety in
RCTs overall reassuring

« Baricitinib effect more consistent across studies, pronounced effect in OS6 (high flow
02/BiPAP). Unclear need for steroids. Safety (VTE/infection) overall reassuring. FDA
approved for adult inpatients requiring oxygen

« Implications for blocking infection related inflammation beyond COVID-19? Other causes
of ARDS? Suspect there will be much more to follow...
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