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COVID-19: H tropeia Tpog Tn ooflapn vooo
Yang L, et al. Signal Transduct Target Ther 2021; 6: 255.
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(Early Infection)

Severity of lliness

Mild constitutional
symptoms

Clinical
symptoms

Fever > 99.8-
Dry cough

Clinical Lymphopenia
signs
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Time Course demonstrated
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I1A) and wit oxia (1B shoc
(PaQ/Fio, < 0" Cardiac failure N Benefit
unclear

Elevated inflammatory markers
(CRP, LDH,-B, Ddimer,
ferritin)
Troponin, NFproBNP elevation

Abnormal chest imaging
Transaminitis

Lownormal procalcitonin

M Remdesivir N

Siddiqgi. J Heart Lung Transplant. 2020;39:405.
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Randomised Evaluation of COVid-19 thERapY
(RECOVERY) Trial Among Hospitalized Patients

I aoBeveli ¢

A Noonlgvopevo OUTCOMES*
4 Lopinavir-ritonavir
€ P Y aot .rl p I aKd EMN I'CB\éZB ar w ELIGIBLE 400/100 mg, 2 times a day by Primary endpoint:
< > .V PATIENTS: mouth for 10 days + All-cause death
A E h o ¢t ¢ . © Vet M 1. Admitted to Dexamethasone
y " h ~h . . hospital 6 mg, once daily by mouth or Secondary endpoints:
K MYy - NZ << - 2. Proven or IV for 10 days * Duration of

5/9/2020 suspected SARS- hospitalization
CoV-2 infection Hydroxychloroquine * Need for ventilation
1 4 See protocol for dosin . al
A TUXGI oOnmal @(D'm(popa'[l K€ C p g Need for rena

’ replacement therapy
mapepPdppBaoce!l g

Azithromycin
500 mg, once daily by mouth

A 1 ¥ B S . B - " 1 B Y AT or IV for 10 days
( BT, < B _§ ] A h ] ! h > " X -
_‘ ) h t ~ : : » 1 AN 1 - r .I N ¢ B ) ~ - h A A A
tocilizumab cTpoatToAoOynon ot

A N.1VI2k HNHMZI S h 48626 h , ' ¢h defapebBalovng oTapatTnoE
VAN EE SRR LTI AR 0O 0P| O pOC Oao0cBevwvy ylLa va o
Cwa_"h " @E@AL.S>SWAT wh T 5

RECOVERY Collaborative Group. NEJM. 2021;384:693. NCT04381936. https://www.recoverytrial.net.



A artpants (N = 5429 No Orygen (n= 1539 RECOVERY

50 RR:0.83(95% CI: 0.75, 0.93) 50 RR:1.19 (95% CI: 0.91, 1.55) )
P <.001
w rla
®
. 30
% Usual care Dexamethasone +
usual care
20 20
Dexamethasone +
10 usual care 10 o
0 0
0 7 4 14 21 28 0 7 14 21 28
Patients at Risk, No. Days Since Randomization Patients at Risk, No. Days Since Randomization
Dexamethasone 2104 1903 1725 1659 1621 Dexamethasone 501 478 a1 421 412
Usual care 4321 3754 3427 3271 3205 Usual care 1034 987 928 897 889
Oxygen Only (n = 3883) Invasive Mechanical Ventilation (n = 1007)
50 RR:0.82 (95% CI: 0.72, 0.94) 50 RR:0.64 (95% CI: 0.51, 0.81)
' 40 40
B vh > *‘hy A’ > Usual care
hT[_é hﬁl T O a; 30 Usual care ; 30
~ = = Dexamethasone +
g 20 g 20 usual care
& Dexamethasone + =
10 usual care 10
0 (o]
(o] 7 14 21 28 (o] 7 14 21 28
Days Since Randomization Days Since Randomization
Patients at Risk, n Patients at Risk, n
Dexamethasone 1279 135 1036 1006 981 Dexamethasone 324 290 248 232 228
Usual care 2604 2195 2018 1950 1916 Usual care g3 572 481 424 400

RECOVERY Collaborative Group. NEJM. 2021;384:693. NCT04381936. https://www.recoverytrial.net.



Systemic Corticosteroids and 28-Day All-Cause
Mortality in Critically Ill Patients With COVID-19

Favors & Favors No Weight, %
e e Odds Ratio e Steroidsi Steroids

Steroids No Steroids (95% C1) E
Dexamethasone : E
DEXA-COVID 19 High: 20 mg/day IV 2/7 2/12 2.00 (0.21-18.69) = » 0.92
CoDEX High: 20 mg/day IV 69/128 76/128 0.80 (0.49-1.31) —I-.-— 18.69
RECOVERY Low: 6 mg/day PO or IV 95/324 283/683  0.59 (0.44-0.78) —.— 57.00
Subgroup fixed effect 166/459 361/823  0.64 (0.50-0.82) <.001 2 76.60
Hydrocortisone E E
CAPE COVID Low: 200 mg/day IV 11/75 20/73 ] 6.80
COVID STEROID Low: 200 mg/day IV 6/15 2/14 am 1.39
REMAP-COVID Low: 50 mg every 6 hrs IV 26/105 29/92 i 11.75
Subgroup fixed effect 43/195 51/179 0.69 (0.43-1.12) 13 * 19.94
Methylprednisolone E E
Steroids-SARI High: 40 mg every 12 hrs IV 13/24 13/23 0.91 (0.29-2.87) 87 = 3.46
Overall* E E
Overall (fixed effects) 222/678  425/1025  0.66(0.53-0.82) <.001 : 100.00
Overall [random effects) 222/678 425/1025 0.70 (0.48-1.01) .053 -

—TT"TTTrTm T

*p = 31 for heterogeneity; I°= 15.6%. 0.2 1 4

Odds Ratio (95% Cl)
WHO REACT Working Group. JAMA. 2020;324:1330.



Reduced Disease Progression Population: moderate to severe | N =2,747 | Retrospective, multicenter, cohort | Location: Denmark | Febl Dec 2020

Retrospective, population -based, Danish cohort study of RDV,
dexamethasone, and SOC

SOC alone RDV + DEX + SO(
Feb—May 2020 Jun—Dec 2020
o Baseline Characteristics n=1,053 n=1,694 PValue
N = 2,747 Median age, year$QR 71 (57 80) 69 (57 79) 0.20
Hospitalized patients Female, n (%) 474 (45) 621 (37) 0.001
Comorbidity, n (%) 838 (80) 1343 (79) 0.88
l l Coexisting comorbidity, n (%)
Hypertension 410 (39) 624 (37) 0.27
1,053 received 1,694 received Diabetes mellitus 209 (20) 384 (23) 0.09
SOC alone RDV+ DEX + SOC Cardiovascular disease 289 (27) 446 (26) 053
Feb—May 2020 Jun—Dec 2020* COPD 154 (15) 221 (13) 0.25
Malignancy 127 (12) 173 (10) 0.13
Other 360 (35) 808 (48) <0.001
A Key criteria for RDV treatment Median symptom duration, days (IQR) 7 (3 10) 6(39) <0.001
i Confirmed SARSCO\.2 infection with a new onset Radiographic evidence of pneumonia infiltration, n (%) 810 (81) 1,566 (92) <0.001
pulmonary radiographic infiltrate SupplementaD,, n (%) 464 (45) 1,610 (95) <0.001
i Qsaturation O 94% angd ne&eagrsEppl emental O
i S/mptom duration < 12 days Hospital duration before 1st RDV and DEX doses o) 101 o}
Symptom duration before 1st RDV and DEX doses o) 7 (4 10) o}
Length of stay 7(313) 7 (5 14) <0.001
Time to discharge 6 (2 13) 7(5 11) <0.001
*92% of RD¥teated patients were treated after Oct 1, 2020. Time to death 8 (5 13) 14 (8 20) <0.001

COPD, chronic obstructive pulmonary dise@&eX, dexamethasone; IQR, interquartile range; SOC, standard of careppé kit of normal

Benfield Tet al Clin Infect Dis 2021 Jun I{B:203136. 14
FOR REACTIVE USE ONLY



Reduced Disease Progression Population: moderate to severe | N =2,747 | Retrospective, multicenter, cohort | Location: Denmark | Febl Dec

Need for MV by Day 30 was significantly lower with RDV, DEX, and

SOC vs SOC alone

Respiratory Failure Requiring MV (Day 30) Risk of MV for Hospitalized COVID -19 Patients

Weighted OR*: 0.36

20 - (95% CI0.29, 0.46) 1.0 -
P < 0.0001 E e

0.8 1
- 15 0
[
(D)
N ©
> 2 06 -
i i
% 10 g
5 § 0.4 -
. E
@)
0.2 1

— RDV+ DEX + SOCJuniiDec 2020* | Censored
154/1,053 153/1,694 —— SOC alone, Felfi May 2020 | Censored

00 I I I I I I
FebfiMay 2020  JuniiDec 20204 _
Time, days
*Inverse probability of treatment weighted logistic regression analy@29o of RD¥treated patients were treated after Oct 1, 2020.
Cl, confidence intervaDEX, dexamethason®tV, mechanical ventilation; OR, odds ratio; SOC, standard of care.

Benfield Tet al Clin Infect Dis 2021 Jun 118:203136.
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Reduced Mortality: Treatment Comparison Population: moderate to severe | N =2,747 | Retrospective, multicenter, cohort Location: Denmark Febl Dec 2 OAO

30-day mortality was significantly lower with RDV,
dexamethasone, and SOC vs SOC alone

Overall 30 -day Mortality 30-day Survival for Hospitalized COV#Patients
Weighted OR*: 0.47 1.0
25 (95% CI0.38, 0.57)
P <0.0001
19,7 < 0.87
20 - §
@
> 0.6 SOC alone RDV + DEX + SO(C
< 8 n =207 n=213
] = Median time to death, d (IQR) 8 (5, 13) 14 (8, 20)
()
5_*_3' .g 0.4- Death before Day 14, % 74.9 46.9
8]
S
&
>
O 0.2
207/1,053 213/1,694 —— RDV+ DEX + SOCJunii Dec 2020
SOC alone RDV+ DEX+ SOC 0.0 — SOCalone, Febfi May 2020
FebfiMay 2020  Junfi Dec 20204 ' ! ! ! ' ' ' '
Y 0 5 10 15 20 25 30
Time, days

*Inverse probability of treatment weighted logistic regression analy8&% of RD¥reated patients were treated after Oct 1, 2020.
Cl, confidence intervaDEX, dexamethasonkQR, interquartile range; OR, odds ratio; SOC, standard of care.

Benfield T, et alClin Infect Dis 2021;73:20856 16
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JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT
Effect of 12 mg vs 6 mg of Dexamethasone on the Number of Days Alive

August 2020 -May

Without Life Support in Adults With COVID-19 and Severe Hypoxemia 2021
The COVID STEROID 2 Randomized Trial 26 hospitals in Europe
and India
The COVID STEROID 2 Trial Group
Time to death curves censored at 90 d
504 Ac[‘ o ht Y- Yo ;NIW].IN.III.I ihv‘q“By\"BM)Cbl ¢ %
coPBavpmo Eal pi a
ai'm_ & mq of dexamethasone Arh_h<'¢_'¢' > I>W’B-
% ''sw 7B .
E N 12 mq of dexamethasone A 12mgK >w o oh 1 B sz’:gls >y 8 -A I
z Abmgk' >w ' h 15 \O5 E>whys' A"
= 204
2 Ace +°h,"8kvhpgtllv otattlL otTl K
= 104
Hazard ratio, 0.83 (99% Cl, 0.63-1.10); P=.09
Dh lh jD 3b 40 50 &l 70 a0 90

Time since randomization, d
Mo. at risk
12 mg of dexamethasone
487 430 384 357 344 342 337 334 333 333

& mg of dexamethasone
485 416 365 322 314 305 301 300 259 298

JAMA. 2021 Nov 9;326(18):1807-1817



Intensive Care Med
https://doi.org/10.1007/s00134-021-06573-1

o‘)
Dexamethasone 12 mg versus 6 mg

for patients with COVID-19 and severe
hypoxaemia: a pre-planned, secondary Bayesian
analysis of the COVID STEROID 2 trial

A€ h ™~ 2 h N h o togom ' ' Ssh > h 1 8 A h -~ K <8 WAL B 'Y vV
AYqu])\é C TIL BavoxXHTE-C' VPEBAO'L ¢' MYy "L g vhh >°f"h'y "“oaMpg P70

LA L>E'mgbenpegpeg otTn (wnl Xwpi g vmootnplén {w
ocprl SH 20 ¢ h S <h s Y v oftenft'oS w Bhkawy ph Ot g'geoaw T
‘?hr]uepac eV (wnN KOl €KTOICC o oK oy e'i“ouh "twn v hnause™p'a 90
B AW~ 1B "A ' >w " h Hy ©h' '>w B B Ay " -7
AZxetTt1 KA YXapnAéc HIGGVOTn?éb KXhvi_kadhonuaeawrr efc hEA |
"‘h/\'_'_s >KHZIVE,,"h_ S W OB L - 1 - h Y B ° Y

Intensive Care Med. 2021 Nov 10c11
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Tocilizumab In patients admitted to hospital with COVID-19

No additional treatment

LPV-RTV
400/100 mg twice daily PO for10 d

DEX

6 mg once daily PO/IV for10 d

Hydroxychloroquine
See protocol for dosing

Azithromycin
500 mg once daily PO/IV for 10 d

RECOVERY Collaborative Group. Tocilizumab in patients admitted to hospital witlHl@QRECOVERY): a randomized, controlfseh-tabel, platform trial. Lancet. 261 May

1;397(10285):1631645.

(RECOVERY trial)

Second Randomization Eligibility Criteria

e
R

R-E

Eligibility criteria:
* Receiving O2 or O2
saturations < 92%
on air
*CRP>75mg

» No contraindication OUTCOMES

= Mortality at

R > e ’ = Need for
E

TCZ
R
R
| control B2

ventilation

= Admission
duration




Tocilizumab In patients admitted to hospital with COVID-19
(RECOVERY trial)

Effect of Allocation to TCZ on 28-d Mortality and

Discharge From Hospital Within 28 d of Randomization R hAah<e* i1 h ¢
“ h AN v > W,
. . _ Aoss@ps /LY nXrT
28-d Mortality Discharge Within 28 d (p=0,0028)
100Z — Toclkaumab group ’00}; A 0,796 p":::" / LY
G T 609 2y Qu _ !
o P h > "¢ A_ AN ~7
Wt Z CUOTNUOTI K
L o § 40 KOPTI KOOT €
s 230- % 30-
T & 20- Al,lZGC') bpz /L
| - ¥ M2NYy U )
o 12 Rate ratio 1.22(112-1.33) -
= ::x:gz:’ozg&ow v Log-rank p<0.0001 l B A <h >7] h
0 T T v 0 T T T T ¢ v 7 ! ¢ v
0 7 14 3] 2% 0 7 14 7 28 - _
Number at risk - Time since randomisation (days)
Tockizumab 2022 736 Y 1445 1398 PRTRPA i S e s o
Unalcase 2094 1735 1503 1410 1361 Usual care 2094 1653 1278 1124 1046

RECOVERY Collaborative Group. Tocilizumab in patients admitted to hospital witlHl@QRECOVERY): a randomized, controlfseh-tabel, platform trial. Lancet. 2§21 May
1;397(10285):16371.645.



RECOVERY: 28-Day Mortality by BL Characteristics

Tocilizumab Usual Care RR (95% CI)
Age, yrs (x%,=0.1; P = .80)
<70 256/1332 (19%) 289/1354 (21%) —— 0.88 (0.74-1.04)
>70to < 80 206/477 (43%) 234/480 (49%) — 0.84 (0.69-1.01)
>80 134/213 (63%) 171/260 (66%) — 0.93 (0.74-1.17)
Sex (x2,22.2; P=.14)
Men 400/1335 (30%) 504/1437 (35%) == 0.81 (0.71-0.93)
Women 196/687 (29%) 190/657 (29%) —— 0.98 (0.80-1.20)
Ethnicity (x%,=0.3; P = .56)
White 429 /1356 (32%) 519 /1426 (36%) - 0.83 (0.73-0.95) 82% of
Black, Asian, or minority ethnic 08/341 (29%) 110/357 (31%) e — 0.91 (0.69-1.20) .
Unknown 59/325 (21%) 65/311 (21%) . p 1.00 (0.71-1.41) patients
Days since symptom onset (x%, = 0.6; P = .46) received
<7 v 210/668 (31%) 245/660 (37%) —— 0.81 (0.67-0.97) _ )
>7 386/1354 (29%) 449/1433 (31%) = 0.88 (0.77-1.01) corticosteroids
Respiratory support at randomization (x?; = 0.4; P = .52) as part of usual
No ventilator support e 175/935 (19%) 202/933 (22%) — 0.84 (0.69-1.03) P
Moninvasive ventilationt 296/819 (36%) 350/867 (40%) =i 0.86 (0.74-1.01) care
Invasive mechanical ventilation 125/268 (47%) 142/294 (48%) —— 0.94 (0.73-1.19)
Use of corticosteroids (x2,= 7.1; P= .1)
Yes 457/1664 (27%) 565/1721 (33%) —— 0.80 (0.70-0.90)
Mo 139/357 (39%) 127/367 (35%) yi— 1.16 (0.91-1.48)
Unknown 0/1 (0%) 2/6 (33%)
All participants 596/2022 (29%) 694/2094 (33%) - 0.86 (0.77-0.96)
P = .0066
| ] Ll | ||
05075 1 15 2

Tocilizumab Usual care

Recovery Collaborative Group. medRxiv. 2021;[Preprint]. Note: this study has not been peer reviewed.
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Comparison of TCZ in COVID-19 Studies@

STOP-COVIDP!

RCT-TCZ-COVID-19¢

CORIMUNO-TOCI-1¢

BACC Bay TCZll

Study type

Participants

Treated with
TCZ

Clinical severity

Outcomes

28- or 30d
mortality TCZ vs
comparator

Thumb

Observational
retrospective

3924

433

Severe/critical

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

30-d mortality: threshold
for efficacy met; RD:
9.6% (95% CI: 3.1%,
16.0%)

27.5% vs 37.1%; RD:
9.6% (95% Cl: 3.1%,
16.0%)

Randomized
prospective

126

60

Severe

Pa02: FiO2 < 150 mm
Hg, ICU admission, or
death: threshold for
efficacy not met;
RR: 1.05 (95% CI: 0.59,
1.86)

3.3% vs 1.6%; RR: 2.10
(95% CI: 0.20, 22.6)

O~

Randomized prospective

131

63

Severe

WHO-CPS score > 5 on
day 4: threshold for
efficacy not met; survival
without NIV or MV by day
14: threshold for efficacy
met; HR 0.58 (90% CI:
0.33,1.00)

11.1% vs 11.9%; aHR 0.92
(95% Cl: 0.33, 2.53)

B

COVACTA® EMPACTA!"
) : Randomized
ey e
(double-blind)
450 a9
225 194
Severe/critical Severe
Difference in c||n|<fal Death or MV by day 28:
status at day 28:
Wirashiold foralicacy ot threshold for efficacy
met; HR 0.56

met; OR: 1.19 (95% CI: (95% CI: 0.32, 0.97)

0.81, 1.76)

19.7% vs 19.4%; 10.4% vs 8.6%;
ARD: 0.3% (95% Cl: ARD: 2.0% (95%
Cl: -5.2%, 7.8%)

-7.6%, 8.2%)

S

——

Randomized
(double-blind)

243

161

Moderate

Intubation or death
HR 0.83 (95% CI:
0.38,1.81; P= .64)

Disease worsening

HR 1.11(95% ClI:

0.59, 2.10; P=.73)

10.6% vs 12.5%; HR
0.83 (95% CI: 0.38,
1.81)

.

aHR, adjusted hazard ratio; ARD, median absolute risk difference; FiO2, fraction of inspired oxygen; ICU, intensive care unit; MV, mechanical ventilation; OR, odds ratio; RD, risk difference; TCZ, tocilizumab;
WHO-CPS, World Health Organization 10-point Clinical Progression Scale.
a. Parr JB. JAMA Intern Med. 2021;181:12-15; b. Gupta S, et al. JAMA Intern Med. 2021;181:41-51; c. Salvarani C, et al. JAMA Intern Med. 2021;181:24-31; d. Hermine O, et al. JAMA Intern Med. 2021;181:32-40; e.
Roche. July 29, 2020. Accessed September 19, 2020. https://www.roche.com/media/releases/med-cor-2020-07-29.htm; f. Roche. September 18, 2020. Accessed September 19, 2020.

https://www.roche.com/investors/updates/inv-update-2020-09-18.htm; g. Stone JH, et al. N Engl J Med. 2020;383:2333-2344.



JAMA | Original Investigation

Association Between Administration of IL-6 Antagonists and Mortality
Among Patients Hospitalized for COVID-19
A Meta-analysis

The WHO Rapid Evidence Appraisal for COVID-19 Therapies (REACT) Working Group

» 27 randomized trials of IL-6ra - 10 930 patients with COVID-19 -
between October 2020 and January 2021

* Administration of IL-6 antagonists, compared with usual care or
placebo, was associated with lower 28-day all-cause
mortality [summary OR], 0.86 [95% CI, 0.79-0.95]; P=.003

* a significant mortality benefit was only found when IL-6ra were
coadministered with glucocorticoids (summary OR 0.78
with concomitant glucocorticoid administration vs .09 without).

* The mortality benefit associated with IL-éra use was
lower among patients who received IMV vs those who did
not receive IMV. [L-6ra for critically ill patients may be most
effective when given early in the disease course

* No evidence for an increase in the risk of secondary
infections associated with IL-6ra at 28 days

Figure 1. Association Between |L-6 Antagonists vs Usual Care or Placebo and Primary Outcome of 28-Day

All-Cause Mortality
Mo, of events/total patients Favors
Aniti=|L-5 agent Usual care Odds ratie Fawors — wsual care
and trial name or placzhe Anti-IL-& {95%C1) anti-IL-6 - or placebo Weight, &
Tocilizumab
ARCHITECTS 2111 i 018 {0.01-4.27) - oog
BACC-Bay 4/82 91161 1.15 {0.34-3.87) —!I—-— D.63
CORMUND-TOCI-1 B/&T 763 0.92 {0.31-2.71) —i—— 079
CORIMUNO-TOCI-ICU 10443 845 0.64 {0.23-1.82) - D.85
cov.aIp rIrp. 981 1.16{0.41-3.29) : D.84
COVALTA 28/144 58/194 1.02 {0.62-1.68) . 3.62
COVIDOSE2-55-A a8 019 0.07 {+0.01-158) +—§ 0.09
COVIDSTORM ol o6 Maz
COVINTOC 15/88 1151 0.67 {0.29-1.55) —-—-— 1.30
covimos /e 1T M _
EMPACTA 11/128 26245 1.24 {0.59-2.60) ——— 167
HMO-020-0224 8/Lr 11/37 0.48 {0.15-1.56) _ D.e%
ImmCoVA 2027 2112 1.25 (0. 16-9.67) ‘ 022
PreTaVid™ 34/180 21/174 0.59 {0.33- 1.06) — 2.63
EECOVERY 72971094 6211011 0.83 {0.73.0.95) = 53.76
REMAP-CARY 116/358 85/353 0.66 {0.48-0.92) & B.43
FEMDACTA A171L0 JR/410 0.91 {0.e0-1.20) —_.— 5.1%
TOCIBRAS G164 1465 2.65 {0.95-7.42) : 0.87
ToCovin 0/134 0136 YAl i
Subgroup ! 2=1 3% 102371749 SR04 T99 DA% (074092 ‘- Bl &1
Sarilumakb
CORMUND-SARI-1 1476 HIRE 0.59 {0.2%.1.51) 1.04
CORIMUNO-5ARI-ICU 11/33 1448 0.82 {0.32-2.14) v 1.00
BEGENEROM-P2 19/50 104367 1.48 {0.85-2.57) — 247
REGEMERON-F3 G4/286 2641044 1.17 {0.86-1.60) - - 5.45
REMAP-CAPd 19/65 10/48 0.64 {0.26-1.53) - 1.19
SANOF] 7Ia4 30311 1.09 {0.46-1.58) —l—l— 1.24
SARCOVID /10 2110 2.84 {0.12-64.87) D.08
SARNOR 4719 3Tk 0.36 {0.08- 1.63) 0.38
SARTRE 1/T0 270 2.03-0.18-22.91) + 0.16
Subgroup | 2= 0% 139753 4371073 1.08 {0.86-1.36) s 1751
Siltuwimab
COV-AID* 212 10/77 1.39 {0.50-3.B6) — D.87
Cuoeall 12218 2% 115874481 1407 /6449 086 {0.73.0.95) ." L0000
0125 as 1 2 4 B

JAMA. 2021;326(6):499-518 was 29 (95% Cl 18 to 67).

The number needed to treat to prevent one additional death

Odds ratio (95 CI)
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Clinical predictors of COVID-19 Associated

Pulmonary Aspergillosis (CAPA)

Variable Multivariable 95%ClI P- value
Hazard Ratio

Age per year 1.04 1.02-1.06 <0.001

Any invasive respiratory support 3.40 1.84-6.25 <0.001

Tocilizumab 245 1.41-4.25 <0.001

Prattes J et al., Clin Microbiol Infect. 2021 Aug 25:51198-743X(21)00474-2
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An open label trial of anakinra to prevent
respiratory failure in COVID-19

sl1srRBC Ts3f o] 1 RJ

f1or

s{susnpna | RACGVMON r I [ [ RA

EEr 21 ¢
A 606N f 1 cEr EL |

) SAVE IORE B B

A291rlrel g ?2f [1or
A8rrlrcel 1?2 f16or
ynst 346r 1 n1 3

(
1

B

1



HNMPQTH AAEIOAOTHZzH
2 TPATHI'IKHZ AKPIBEIAZ IT'IA AOIMQZEIZ

FUROPEAN MEDICINES AGENCY m

SCIENCE MEDICINES HEALTH

Medicines Human regulatory » Veterinary regulatory Committees w News & events Partners & networks About us v

EMA recommends approval for use of Kineret in adults with
COVID-19 [z

News 16/12/2021

Update: Kineret is now authorised across the EU to treat COVID-15. This follows the granting of an extension

to include treatment of COVID-19 in adult patients with pneumonia requiring supplemental oxygen (low or
high flow oxygen) and who are at risk of developing severe respiratory failure, as determined by blood levels
of a protein called suPAR (soluble urokinase plasminogen activator receptor) of at least 6 ng per ml.



SUPAR KAI AZIOAOINHZH NMPOIMNQ2zH2:
MEAETE2 2THN EAANAAA

KoopTl «avakaGAuyng» Trpiv TRV E1I00YWYR KoopTh «eTTaA0guong» PHETA TRV TTPOCOBRAKN

TNG degapedalovng oTn Bepartreia TNG degapebalovng oTn Bepatreia
(Rovina N, et al. Crit Care 2020, 24: 187) (Kyriazopoulou E, et al. eLife 2021, 10: e66125)
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suPAR: soluble urokinase plasminogen activator receptor
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(Renieris G, et al. J Innate Immun 10.1159/000524560)
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suPAR-guided Anakinra treatment for Validation of the risk and Early management of severe respiratory failure by COVID-19
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An open label trial of anakinra to prevent
respiratory failure in COVID-19
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SAVE STUDY

22.3% with anakinra treatment and 59.2% comparators 30-day mortality was 11.5% and 22.3%
progressed into SRF respectively (hazard ratio 0.49;
(hazard ratio, 0.30; 95% CI, 0.20 0.46)
A) B)
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No. at risk Days of follow-up Days of follow-up
soc 130 1M N 81 69 60 55 53 No. strisk
SOC+Anakinra 130 117 113 110 107 103 101 101 soc 130 125 113 13 108 101

SOC+Anakinra 130 128 125 121 119 115




SAVE-MORE: ZXEAIAZMO2 MEAETHZ META
2YMBOYAEYTIKH ANMO COVID-ETF/EMA

(Kyriazopoulou E, et al. Nature Medicine 2021, 27: 1752)
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COVID-ETF: Emergency Task Force SUPAR: soluble urokinase Plasminogen Activator Receptor

EMA: European Medicines Agency ¥B83: YUooehlessd ByoUssidehd 3o0Uc
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KATAAHKTIKO ZHMEIO WHO-CPS
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2OBAPA ANENMIOYMHTA ZYMBAMATA (ZA%)
(Kyriazopoulou E, et al. Nature Medicine 2021, 27: 1752-1760)

KA + giIkovikO | KA + Avakivpa
(v=189) (v=405)
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OEPANEYTIKH MPOTAZH COVID-19 NINEYMONIAZ

(van de Veerdonk FL, et al. Nat Med 2022, 28: 39-50)
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Ege ULeUl ZUOTNHATIKA CULTITWHOTA Pa0,/Fi0,<150-300 ARDS, Shock, Cardiac Failure

Eutrupero, Brxag

00y U0° OaC MovokAwvikd, molnupiravir, AcEapeBalovn Acapebagovn, TooIMIoupdpTN

Nirmatrelvir/ritonavir

anakinra (SAVE-MORE) tocilizumab (REMAP-CAP, RECOVERY)
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Baricitinib as potential
treatment for
2019-nCoV acute

respiratory disease

Imvalved in

Cytokine signalling

Mediates

Inhibits .~ Inhibits / Inhibits|  Inhibits’ Inhibits

Figure: The BenevolentAl knowledge graph

The BenevolentAl knowledge graph integrates biomedical data from structured and unstructured sources.
It is queried by a fieet of algorithms to identify new relationships to suggest newways of tackling disease.
2019-nCoV=2019 novel coronavirus. AAK1=AP2-assodated protein kinase 1. GAK=cydin G-associated
kinase. |AK1/ 2=janus kinase 1/2.

www thelancet.com Vol 395 February 15, 2020



JAK1/2 Inhibitors: Baricitinib

A FDA-EUA
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Hoang. Cell. 2020;10:S008874(20)31466.



ACT2: Baricitinib+ Remdesivir vs Remdesivir In
Hospitalized Patients With Severe COGMD

A Multicenter, adaptive, randomized, doubl#ind, placebecontrolled phase Il trial

RDV 200 mg loading (day 1); 100 mg RR: 1.51
IV once daily (days 2-10) + PBO PO (95% CI: 110, 2.08)
once daily for 14 d 20 ; 18
18 -
RDV 200 mg loading (day 1); 100 mg ; 16
IV once daily (days 2-10) + BARI 4 mg 3 14 - RR: 1.16
PO once daily for 14 d S (95% Cl: 1.01,1.32) [l BARI +RDV
o 12 i P=.03 RR: 117
2 10 . A Il PBO+RDV
= 8 (95% Cl: 0.98, 1.39)
E
I T i B g
Day 1 Day 10 Day 29 & 6 4 5
k: 4
I3 |
Key inclusion criteria: 2
= Patients > 18 y; hospitalized 0 —_
* SARS-CoV-2 positive by PCR No. of 433/515 406/518 262/288 243/276 82/103 73/13
Recoveries/n Overall
= lllness and > 1 of the following: infiltrates by imaging, SpO2 < 94% on room air, Low-Flow O, _
requiring supplemental oxygen, requiring MV or ECMO

A 30% higher oddsf improvement in clinical status at Day 15 (according to ordinal scalepaittitinib +
remdesivir vs placebo + remdesivir

A OR: 1.3 (95% CI: 1106)

Kalil.NEJM. 2021;384:795.



COWBARRIERaricitinib+ Standard of Care for Hospitalized
Adults With COVID9

A International, randomized, doublblind, placebecontrolled phase I trial

A The 28day allcause mortality was 8% (n=62) famaricitiniband 13% (n=100) for placebdR 0,5% cbp:'s £ L ni |
niTy8T LIni namy o X

A 38,2%relative reduction in mortality;

A The 60day allcause mortality was 10% (n=79) fmricitiniband 15% (n=116) for placebdR 0,620 cpps"s £ L ni
niyo®8T LI ninnpno

A Overall (population 1) D Baseline NIAID-O5 score of 6
100 — Placebo group £ (O
% —— Bariciliniygeoup 1'3"-':'}, HR 0-52 (95% C1 0-33-0-B0); nominal p=0-0065
504 HR 0-57 (95% C1 0-41-0-78); nominal p=0-0018 ca’
F 404 —
o £ 404
= 30+ oy
s = 30 i
£ 20+ 5 _
= 20- -
10 - r
= T T T e —
i Fi 14 21 27 0 1 ; T T
i 7 14 21 7

Thenumber needed to treatto prevent one
additional death wag0

Lancet Respir Med. 2021 Dec; 9(12): 1Q/ 8.



Baricitinib in patients admitted to hospital with COVID-19
(RECOVERY): a randomised, controlled, open-label, platform  tancet2022; 400:359-68
trial and updated meta-analysis

RECOVERY Collaborative Grou p N Baricitinib group Usual care group .zfg: e:::'.lursat:ls r(agt; ;E:;)
100 — Usual care Age, years (xi=1-7; p=0-19)
;If/f — Baricitinib <j0 225/3142 (7%) 269/3086 (9%) —a— 081 (0-68-0-97)
20+ =70t0 <80 159/665 (24%) 175/655 (27%) —a— 0-88 (071-1.09)
Age-adjusted rate ratio 0-87 (0-77-0-99) 280 130/341 (38%) 102/267 (38%) S N 1.01(078-131)
p=0-028 Sex (x3=0-0; p=0-89)
Men 352/2740 (13%) 3712638 (14%) —a— 0-88 (076-1.02)
Women 162/1408 (12%) 175/1370 (13%) — = 0-86 (070-1-07)
5 Ethnicity (x2=0-2; p=0-66)
—_ White 447/3323 (13%) 458/3203 (14%) — 0-91(0-80-1:03)
@_E, Black, Asian, and minority ethnic 42/457 (9%) 50/469 (11%) 0-82 (0-55-1-24)
% Unknown 25/368 (7%) 38/336 (11%) B 056 (0-34-0-93)
E 10— Days since symptom onset (y3=0.2; p=0.64)
= =7 255/1495 (17%) 2621451 (18%) S 0.90 (076-107)
=7 258/2649 (10%) 284/2556 (11%) — = 0-85 (0-72-1-00)
Respiratory support at randomisation (y3=0-7; p=0-39)
None 15/228 (7%) 19/237 (8%) < 0-78 (0-39-1:53)
2] Simple oxygen 256/2770(9%) 253/2743 (9%) —a— 0-94(0-79-112)
MNon-invasive ventilation 204/1016 (20%) 230/911 (25%) — 0-75 (0-62-0-90)
Invasive mechanical ventilation 39/134 (29%) 44{117 (38%) 0.93 (0-61-1-44)
Use of corticosteroids (x3=0-7; p=0-42)
0 | : : | Yes 488/3962 (12%) 523/3800 (14%) —— 0-86 (076-0-08)
0 7 14 21 28 No 25/183 (14%) 22/197 (11%) 1.09 (0-62-1.92)
. Time since randomisation (days) All participants 514/4148 (12%) 546/4008 (14%) <= 0-87 (0-77-0-99)
Number at risk p=0.028
Baricitinib 4148 3940 3774 3667 3604 os o 10 s 2o
Usual care 4008 3787 3610 3497 3438 +“— —»
Favours baricitinib  Favours usual care

ngUfE 2: Effect of allocation to baricitinib on 28-!:'&1}1 mortality Figure 3: Effect of allocation to baricitinib on 28-day mortality by baseline characteristics



Baricitinib in patients admitted to hospital with COVID-19

(RECOVERY): a randomised, controlled, open-label, platform
trial and updated meta-analysis

Deaths/patients

randomly assigned (%)

Observed minus expected deaths

JAK inhibitor group

Control group

(0-E)*  Var(O-E)

Rate ratio of
death rates (95% Cl)

Murugesant

Cao and colleaguest
RUXCOVID+

Guimaraes and colleaguest
COV-BARRIER (critically ill)
RUXCOVID-DEVENTT
ACTT2

COV-BARRIER

Subtotal: 8 trials
RECOVERY

All trials

0/50 (0%)
0/20 (0%)
9/287 (3%)
41144 (3%)
20/51(39%)
90/164 (55%)
24/515 (5%)
62/764 (8%)
209/1995 (10%)
514/4148 (12%)
723/6143 (12%)

0/50 (0%)
3/21 (14%)
(3/145) =2% (2%)
8/145 (6%)
29/50 (58%)
(36/47) =4+ (77%)
371518 (7%)
100/761 (13%)
327/2023 (16%)
546/4008 (14%)
873/6031 (14%)

Heterogeneity between RECOVERY and previous trials: y2=10-5 (p=0-0012)

0.0 0.0
-15 07 <
1.0 26 >
2.0 2.9 «—
~47 64 PR
79 28 +“— 8
64 144 ——
-19.2 362 -
407 720 <
357 2643 —|
763 3363 &
[ [ I ]

025 05 1.0 2-0 4.0
+— —»
Favuors JAK inhibitor  Favours control

013 (0-01-1-31)
1.48 (0-44-4-99)
0-50 (0-16-1-60)
0-47 (0-22-1.03)
0-41(0-21-079)
0-64 (0-38-1.07)
0-59 (0-43-0.82)
0-57 (0-45-0.72)
0-87 (0-77-0-99)
0.80 (0-72-0-89)
p<0-0001

Figure 4: Meta-analysis of mortality in randomised controlled trials of a JAK inhibitor in patients hospitalised with COVID-19

Lancet 2022; 400: 359-68



Baricitinib in patients admitted to hospital with COVID-19

(RECOVERY): a randomised, controlled, open-label, platform Lancet 2022; 400: 359-68
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> Visual summary of recommendation

Supportive care Baricitinib

0 i i) 0
Strong € Weak & Weak ¢

» ® 4 Patients with severe
"' or critical covid-19

Conditions for use of treatment v

* Corticosteroids and IL-6 receptor blockers are also recommended. and may
be administered in combination with baricitinib. The incremental survival
benefit afforded by baricitinib exists even among patients also treated with
corticosteroids and IL-6 receptor blockers

We recommend treatment with baricitinib

* Caution is advised when considering combinations in patients with an
increased risk of opportunistic infections

* Consider combining medications in a stepwise fashion in patients who are
deteriorating



OepamnevuTtikoc aAyoplOpoc evnAikwv voonAevopevwyv acBevwyv pe

NoonAsuopevog
acBsvn¢ mou Aapfavet
GUMTTANPWHOTLKO
ofuyovo xwplg
GUMITTWHLOTO KOl
onuela coPfapnc
vooou?

COVID-19*
(AvaBewpnon 14/2/2022)

e PeudeociBipn? evbodAepia.

e Iz aoBsveic pe avfavOopevee avAyKeS o CUNNARpwWHATIKS ofuydvo:
pepdeoBipn? kat de€apeBalovn’® svbodAepia.

e Iz aoBsveic pe mveupovia kat cofapo Kivéuvo yLo avamveUGTLKN
aVEMapKeLa, onwe kabopiletal ano Ta enineda opou TS MPwWTEivng soluble
urokinase plasminogen activator receptor (suPAR) 2 6 ng/ml npootiBstau
anakinra®

2e oAouc Toug acBeveic xopnyesital nrapivn xapnAou poplakol Bapoucg os
npodulaxtiki d6on®

Eni evbeifeswv

Xopnyouvtal avTiBLoTika Hovo Tl KAWLIKAC/ameLKOVLGTIKNG/EpyacTnpLaKAC
Tekpnplwong n urtoYiag Baktnplakng nveupoviag, cUpdwva He T odnyleg TG
EAAnviknc Etatpeiac AotpwéEewy yia TNV mveupovia TS kowotntag’



OepamnevuTtikoc aAyoplOpoc evnAikwv voonAevopevwyv acBevwyv pe

NoonAsuopevog
acBevnc os udnin
napoxn ofuyovou
(high-flow) R g un-
KLNXQVLKN UTtooTAPLEN
NG avarmvonc n/Kot pe
CUMTTWHOTA Kol

onuela cofapnc
vooou?

COVID-19*
(AvaBewpnon 14/2/2022)

e  PepdeoiBipn® ko SefopeBalovn’ evdodAsPia.

e [ 2e un BeAtovpevoug acBeveic pe av§nuévoug deikteg pAeypoving
npootiBetat baricitinib® n tocilizumab!® ***

e Itz agBesveic ue mveupovia mou Aapfavouv cuUTAnpWHATIKO ofuyovo
vdnAng mapoxne Kot cofapo Kivduvo yLa GVATVEUGTIKN CVETIAPKELD, OTIWC
kaBopiletal ano ta enineda opou thc npwrteivnce soluble urokinase
plasminogen activator receptor (suPAR) 2 6 ng/ml npootiBetar anakinra®

Ze olouc Touc acBevelc xopnyettal nrapivn xapnAol poplakou Bdapouc ot
npodulaxtiki §éon®

O aoBevnc TonoBeteital o pnvn Beon

Ertt evbeléswy




OepamnevuTtikoc aAyoplOpoc evnAikwv voonAevopevwyv acBevwyv pe

COVID-19*
(AvaBewpnon 14/2/2022)

NoonAsuopevocg To npwto 24wpo ano tnv swoaywyn otn MEQ
aoBsVi¢ 08 UNXOVLIKO
aeplopo n ECMO? o | AsfapeBaldvn® edooov Sev gxeL RSN YopnynOBel n ev €xouv cupnAnpwbei 10

NUEPEC Yopnynong tou pappdkou oe guvduacpd pe tocilizumab*! edocov
Sev £xeL 6N yopnynBel kat Sev unapyouv avrevdeifelc (Aolpuwén).

e PepdsoBipn xopnyeital povov edpocov MPOKELTAL YL SUVEXLON Bepansloc
Kol LEYPL TN CUMMARPWGH ToU TTevOnLEPOU OXNMATOC.

e It oloug Touc acBevelg yopnyeital nrapivn xapnAol poprakol Bdapoucg os
npodulaxtiki §éon°

Eni evbeifewv

Xopnyouvtal avtiBLoTika Hovo Tl KAWVLKAC/amELKOVIGTIKNC/EpYacTnpLOKAC
TEKUNPLWONGS N uTtolag cuvunapxoucac BaktnpLakng MVEUpoviac, cUNWVA HE TIS
obnylec ¢ EAAnvikn ¢ Etatpeiac Aotpwéewy yLla TRV TVEUHOVLA TS KOWOTNTAC N TV
VOGOKOMELOKN Tiveupovia’
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Bacterial Co-Infection and Secondary Inféction in
Patients with COVID-19: A Rapid Systematic Review
and Meta-Analysis

By Infection Category
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Co-infection (%) Secondary infection (%%)

By Severity
5.9 (4.4 t0 7.4) 16.0(11.6 to 20.4)

All hospitalized patients (%) Critically ill patients only (9)
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FIEPIOPIZMENH KAINIKH QCDEAEIAV
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SuPAR: EN2QMATQNEI NTAHPO®OPIEZ
TEZZAPQN BIOAEIKTQN BAOMOAOI'IA SCOPE

(Gilamarellos-Bourboulis EJ, et al. Cell Reports Medicine 2022, 3: 100560)
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Al aUs3cac0o5aY UUoscecdyoavyeysd ~3Ugeesal
APl daUgheUsesas GU |celdloge ds 3ygeoefds edg gy daed J ge
AsuPAR O6 ng/ ml
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ANENAPKEIA (2AA)
(Kyriazopoulou E, et al. Nature Medicine 2021, 27: 1752)
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YMNEP-OAEITMONH ZTHN COVID-19: NAI MEN AAAA...
Leisman DE, et al. Lancet Respir Med 2020; 8: 1233.
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Evidence profile v

Interleukin-6 (IL-6) receptor blockers

i
No important difference Favours IL-6 receptor blockers

Tocilizumab Sarilumab

Suggested regimen (—— Events per 1000 people ————————, Evidence quality
A second dose may . -
Mortali 130 15 fewer 115 # k& High More v
8 mg per kg 400mg be administered after IY — _g
Max 800 mg 12 to 48 hours Mechanical ventilation 86 23 fewer 63 Je ok ek High More s

. e A Sericus adverse events 9 No important difference 5 * Very low More s
T Bacterial infections 101 No important difference 96 e Low More s
Initial dose Initial dose ) . :
over 1 hour over 1 hour - - Mean days - Evidence quality
Duration of ventilation 147 1.2 fewer 13.5 e Low More s
Length of hospital stay 12.8 4.5 fewer 83 e Low More s

“ Recommendation 1 O Scealloutcomes  MAGIC ET

Individual considerations b4

Key practical issues

Supportive care IL-6 receptor blockers

i) i @ i)
Strong < Weak > Weak m

» ® o Patients with severe We recommend treatment with IL-6 receptor blockers .
T¥? orcritical covia-19 (tocilizumab or sarilumab) Usual supportive care IL-6 receptor blockers

No additional practical issues Caution is advised when considering the use of tocilizumab
in patients with a history of recurning or chronic infections

All patients should be monitored for signs and symptoms of infection



Evidence profile v

Janus kinase (JAK) inhibitors

Baricitinib Ruxolitinib Tofacitinib

0,
timparar s

Events 1000 Evide i
tomg e e e R e T

Mortality 130 20 fewer 110 # 4k High Maore s

Oral Oral Oral 5 o
Mechanical ventilation 116 11 fewer 105 4 *  Moderate Maore s
@ Twice daily @ Twice daily Serious adverse events 0 No important difference 5 %  Moderate More v

Suggested regimen

(~— Days(median/mean) ——————— Evidence quality
Hospital length of stay 128 4+ Moderate Maore s
Duration of mechanical ventilation 14.7 ¥+  Moderate More v
For 14 days or until hospital discharge Time to clinical stability 9.9 wk  Low More v

Q Seealloutcomes MAGICEA

Individual considerations v

Key practical issues

€€ Recommendation 1

Supportive care Baricitinib
& @

(D
Strong Weak

Usual supportive care Baricitinib

® i i . Cmer o . L - "
i'i Patients with severe We recommend treatment with baricitinib No additional practical issues Administered as a pill, but can be crushed and
or critical covid-19 administered by a nasogastric or gastrostomy tube
Baricitinib must be adjusted for patients who have renal impairment

Baricitinib has not been studied in patients with severe hepatic impairment

Baricitinib may cause leucopenia, lymphopenia, thrombocytosis, anaemia,
clotting abnormalities, hepatic impairment, and secondary infection
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RECOVERY: Results for Tocilizumab + Usual Care vs
Usual Care Alone

407 RR:0.86 (0.77-0.96) = Secondary endpoint:
Log-rank P=.0066  Usual care reduced receipt of mechanical
304 ventilation in patients not
Tocilizumab receiving ventilation at time of

+ usual care

randomization

Mortality ( %)
[y 9]
(]

Meiwon Tne — 12% with tocilizumab vs 15%

10+ .
BvnroTnTtac kata 3% with usual care (RR: 0.81;
\95% Cl: 0.68—0.95)
U- | | L} L L}
0 7 14 21 28
. _ Days Since Randomization TTpogoxn povo oe
Patients at Risk, n WVﬁUﬂG]Jé ue

Active 2022 1741 1556 1386 1284

Control 2094 1740 1518 1372 1250 oTEPoEIdN

Recovery Collaborative Group. medRxiv. 2021;[Preprint]. Note: this study has not been peer reviewed. Slide credit: clinicaloptions.com




AEIKTHZ OETIKHZ ANTANOKPIZHZ 2TO
ANAKINPA

(Kyriazopoulou E, et al. Nature Medicine 2021, 27: 1752-1760)
O3 U bUd e 09U o)
A AST/SGOT > 44U

ABguUUU} hiGosaU/ a8k (
A CRP >50 mg/l ot aoBeveic pe 22 onusia
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WHOC-CPS OTAN BAOMOAOI'IA SCOPE 26

(Gilamarellos-Bourboulis EJ, et al. Cell Reports Medicine 2022, 3: 100560)

Noonheia xwpig ofuyovo
B ZuuTTwPaTiKoi avegapTnrol

HOavarog BMA pe P/IF<150 kol ivoTpotra, aigodiahvon | ECMO
BMA pe P/IF<150 iy IvoTpOTTU WMA pe P/IF>=150
MMA i OYP NoonAeia pe ofuyovo
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T amomn (S
Azithromycn ~
250 mg fim-coated

tablets

| Kot
OzpumevTiKog aryoprOpog evijlikov pn-voonigvopevov aclevov
pe COVID-19*
(AvoBedpnon 1-5-2022)

EZ®-vOoGOKOUEITKOC AEN ITPEITEI va yopnyouvTol T0 TOpuKdITH 6Kevdeuota oe agbeveic ne COVID-19
aGHEVIC [LE N0 TPOC MOV OEV VOGAEVOVTOL
LETPLL VOGO (KOPEGLOC o |Beppektivn
oZvyovov >94% oe o AsfapeBalovn n ala kopTikoeldn
0UEPT OMLOTION), EiTE o Ewonveopsva dappaka sktoc av o acBevnc exst XAMN n/kat acbpa.
EYEL ;EiTE oev éIE{ o AlBpopukivn n KhaptBpopukivn i Kivolovec
ﬂupu?{w'rsrr; KIVoUvov o Hmapivn i aA\a avimnkTika dapuaka’
(BA. H’up[rlp’r;]uﬂ 1) no o XAwpokivn / YépofuyAwpokivn
copapn) voco o KoAywivn




