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RECOVERY - daily recruitment
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Dexamethasone:

DOI: 10.1056/NEJM0a2021436

Reduces mortality in patients requiring oxygen or ventilation

A All Participants (N=6425)
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Days since Randomization
No. at Risk
Usual care 4321 3754 3427 3271 3205

Dexamethasone 2104 1903 1725 1659 1621

B Invasive Mechanical Ventilation (N=1007)
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Days since Randomization

No. at Risk
Usual care 683 572 481 424 400
Dexamethasone 324 290 248 232 228
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Invasive mechanical
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Oxygen only

No oxygen received

All Patients

Chi-square trend across three categories: 11.5

Dexamethasone
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C Oxygen Only (N=3883)
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No. at Risk
Usual care 2604 2195 2018 1950 1916
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Days since Randomization

No. at Risk
Usual care 1034 987 928 897 889
Dexamethasone 501 478 441 421 412

Dear colleagues,

Dexamethasone in COVID-19

The RECOVERY trial in COVID-19 has provided initi
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Dexamethasone 6 mg ance per day (either by mouth
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Home Dexamethasone

What's New

Dexamethasone

Introduction

Overview +
Critical Care +
Antiviral Therapy +

Immune-Based Therapy +
Antithrombotic Therapy
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EMA endorses use of dexamethasone in COVID-19 patients on
oxygen or mechanical ventilation

News 18/09/2020

The National Institutes of Health COVID-19 Treatment
Guidelines Panel Provides Recommendations for
Dexamethasone in Patients with COVID-19

Last Updated: June 25, 2020

Introduction

Patients with severe COVID-19 develop a systemic inflammat
multisystem organ dysfunction. It has been proposed that t
corticosteroids might prevent or mitigate these harmful effe]
series have yielded conflicting results; both beneficial' and
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Corticosteroids for COVID-19
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Effect of tocilizumab on 28-day mortality:

evidence prior to RECOVERY

Deaths / Patients randomised (%) Observed-Expected

Tocilizumab Usual care (O-E)* Var(O-E) Ratio of death rates, RR (95% CI)
COR-IMUNO TOCI 7/64 (10.9) 8/67 (11.9) -0.3 33 0.91 (0.31-2.65)
RCT-TCZ-COVID-19 2/60 (3.3) 1/66 (1.5) 0.6 0.7 < > 2.17 (0.22-21.3)
BACC Bay 9/161 (5.6) (3/82) x21 (3.7) 1.0 2.6 > 1.51(0.44-5.13)
COVACTA 58/294 (19.7) (28/144) x2t (19.4) 0.3 15.3 — 1.02 (0.62-1.68)
EMPACTA 26/249 (10.4)  (11/128) x2t (8.6) 1.6 7.5 1.23 (0.60-2.52)
REMAP-CAP 98/353 (27.8) 142/402 (35.3) 142 40.8 —a 0.71 (0.52-0.96)
TOCIBRAS 14/65 (21.5) 6/64 (9.4) 3.9 43 > 2.51(0.97-6.50)
COVINTOC 11/91 (12.1) 15/89 (16.9) 2.1 5.6 0.68 (0.30-1.56)
Subtotal: 8 trials 225/1337 (16.8) 256/1396 (18.3) -9.3 80.1 <> 0.89 (0.72-1.11)

0.I25 015 1 é tll

Tocilizumab Tocilizumab
better worse



Tocilizumab - eligibility

* Eligibility (all of the following):

* Hospitalised
e SARS-CoV-2 infection (confirmed or clinically suspected)

* Clinical evidence of progressive COVID-19:
* Oxygen saturation <92% on room air or requiring oxygen therapy; and
* C-reactive protein 275 mg/L

* Exclusions (any of the following):
* Known hypersensitivity to tocilizumab
* Evidence of active tuberculosis infection
* Clear evidence of active bacterial, fungal, viral, or other infection (besides COVID-19)
* Any other contraindication (in the view of the attending clinician)



Randomisation

Number randomized between
tocilizumab and usual care alone

n=4116 (19%)

\_ J
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(~ R ~
Allocated tocilizumab Allocated usual care alone
n=2022 (100%) n=2094 (100%)
Received tocilizumab Received tocilizumab
n=1534/18371 (84%) n=65/1918% (3.4%)
. J 1\
Consent withdrawn Consent withdrawn
n=3 (0.1%) n=3 (0.1%)
Included in 28 day ITT analysis Included in 28 day ITT analysis

n=2022 (100%) n=2094 (100%)




Tocilizumab — baseline characteristics

Age >18 <70 2686 (65%) Respiratory status Oxygen only* 1868 (45%)
>70 <80 957 (23%) Non-invasive ventilation 1686 (41%)
>80 473 (12%) Invasive mechanical 562 (14%)
Sex Men 2772 (67%) ventilation
Women 1344 (33%) Use of corticosteroids  Yes 3385 (82%)
Ethnicity White 2782 (68%) No 731 (18%)
Black, Asian, & Minority Ethnic 698 (17%) Days since symptom onset 10 [7-14]
Unknown 636 (15%) Days since hospital admission* 2 [1-5]
C-reactive protein™ 143 [107-204]
Total: 4116

Recruitment closed 24 January 2021. Follow-up 92% complete.

* Includes 9 patients not receiving oxygen at randomisation



Effect of tocilizumab on 28-day mortality

Preliminary data www.medrxiv.org/content/10.1101/2021.02.11.21249258v1
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RR 0.86 (0.77-0.96)
Log-rank p=0.0066
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Time since randomisation (days)
Number at risk
Active 2022 1741 1553 1386 1284
Control 2094 1740 1518 1372 1250

Preliminary data www.medrxiv.org/content/10.1101/2021.02.11.21249258v1



Effect of tocilizumab on 28-day mortality:

evidence after RECOVERY

Deaths / Patients randomised (%) Observed-Expected

Tocilizumab Usual care (O-E)* Var(O-E) Ratio of death rates, RR (95% CI)
COR-IMUNO TOCI 7164 (10.9) 8/67 (11.9) -0.3 3.3 0.91 (0.31-2.65)
RCT-TCZ-COVID-19 2/60 (3.3) 1/66 (1.5) 0.6 0.7 < > 2.17 (0.22-21.3)
BACC Bay 9/161 (5.6) (3/82) x2t (3.7) 1.0 26 > 1.51(0.44-5.13)
COVACTA 58/294 (19.7) (28/144) x2t1 (19.4) 0.3 15.3 —_— 1.02 (0.62-1.68)
EMPACTA 26/249 (10.4) (11/128) x21 (8.6) 1.6 7.5 1.23 (0.60-2.52)
REMAP-CAP 98/353 (27.8) 142/402 (35.3) 142 40.8 —n— 0.71 (0.52-0.96)
TOCIBRAS 14/65 (21.5) 6/64 (9.4) 3.9 4.3 > 2.51(0.97-6.50)
COVINTOC 11/91 (12.1) 15/89 (16.9) -2.1 56 0.68 (0.30-1.56)
Subtotal: 8 trials 225/1337 (16.8) 256/1396 (18.3) -9.3 80.1 <> 0.89 (0.72-1.11)
RECOVERY 621/2022 (30.7) 729/2094 (34.8) _54.3 330.6 — 0.85 (0.76-0.95)
All trials 846/3359 (25.2) 985/3490 (28.2) -63.6 410.7 O 0.86 (0.78-0.94)

=0.002
Heterogeneity between RECOVERY and previous ftrials: xf:0.1 r T T 1 P
025 0.5 1 2 4
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Effect of tocilizumab on 28-day mortality- by subgroup

Preliminary data www.medrxiv.org/content/10.1101/2021.02.11.21249258v1

Tocilizumab Usual care RR (95% CI)
Age, years (x>=0.1; p=0.80)
<70 256/1332 (19%) 289/1354 (21%) —— 0.88 (0.74-1.04)
>70 <80 206/477 (43%) 234/480 (49%) —a— 0.84 (0.69-1.01)
>80 134/213 (63%) 171/260 (66%) —_—.— 0.93 (0.74-1.17)
Sex (x3=2.2; p=0.14)
Men 400/1335 (30%) 504/1437 (35%) —— 0.81 (0.71-0.93)
Women 196/687 (29%) 190/657 (29%) —a— 0.98 (0.80-1.20)
Ethnicity (x7=0.3; p=0.56)
White 429/1356 (32%)  519/1426 (36%) —— 0.83 (0.73-0.95)
Black, Asian, or Minority Ethnic  98/341 (29%) 110/357 (31%) — = 0.91 (0.69-1.20)
Unknown 69/325 (21%) 65/311 (21%) o 1.00 (0.71-1.41)
Days since symptom onset (xf=0.6; p=0.46)
<7 210/668 (31%) 245/660 (37%) — - 0.81 (0.67-0.97)
>7 386/1354 (29%)  449/1433 (31%) —— 0.88 (0.77-1.01)
All participants 596/2022 (29%)  694/2094 (33%) < 0.86 (0.77-0.96)

p=0.0066
05 075 1 15 2
Tocilizumab Usual care

better better



Effect of tocilizumab on 28-day mortality — by subgroup

Preliminary data www.medrxiv.org/content/10.1101/2021.02.11.21249258v1

Tocilizumab Usual care RR (95% Cl)

Respiratory support at randomization (xf=0.4; p=0.52)

No ventilator support* 175/935 (19%) 202/933 (22%) —a— 0.84 (0.69-1.03)
Non-invasive ventilationt 296/819 (36%) 350/867 (40%) — 0.86 (0.74-1.01)
Invasive mechanical ventilationt 125/268 (47%) 142/294 (48%) = 0.94 (0.73-1.19)
Use of corticosteroids$ (xf=7.1; p=0.01)
Yes 457/1664 (27%) 565/1721 (33%) ——- 0.80 (0.70-0.90)
No 139/357 (39%) 127/367 (35%) = 1.16 (0.91-1.48)
Unknown 0/1 (0%) 2/6 (33%)
All participants 596/2022 (29%) 694/2094 (33%) S 0.86 (0.77-0.96)
p=0.0066
05 075 1 15 2
Tocilizumab Usual care

better better



Secondary outcomes — discharge alive / IMV or death

Preliminary data www.medrxiv.org/content/10.1101/2021.02.11.21249258v1
(b) 60 —
RR 1.22 (1.12-1.34) Toeilzuman
Log-rank p<0.0001
50 —
o\o Usual care
s 40 -
>
% 20 — Outcome TCZ | Usual | RR (95% Cl)
g care
E 20 — IMV 215 273 0.81 (0.68-0.95) 0.01
a
Death 471 552 0.88 (0.79-0.97) 0.01
10 —
IMV or death 571 687 0.85(0.79-0.93) 0.0005
0 | | | |
0 7 14 21 28

Time since randomisation (days)

Number at risk
Active 2022 1517 1120 911 787

Control 2094 1662 1308 1096 954



Effect of tocilizumab on need for invasive mechanical

ventilation or death (among those not on IMV at baseline)

Preliminary data www.medrxiv.org/content/10.1101/2021.02.11.21249258v1
Tocilizumab Usual care RR (95% CI)
Respiratory support at randomization (xf=0.7; p=0.40)
No ventilator support* 198/935 (21%) 242/933 (26%) —i— 0.82 (0.69-0.96)
Non-invasive ventilationt 373/819 (46%) 445/867 (51%) = B 0.89 (0.80-0.98)
Use of corticosteroidst (xf=2.9; p=0.09)
Yes 447/1480 (30%) 550/1500 (37%) - 0.82 (0.74-0.91)
No 124/273 (45%) 136/295 (46%) —— 0.99 (0.82-1.18)
Unknown 0/1 (0%) 1/5 (20%)
All participants 57111754 (33%) 687/1800 (38%) <= 0.85 (0.78-0.93)
p=0.0005
05 075 1 15 2
Tocilizumab Usual care

better better



Effect of tocilizumab on successful cessation of invasive
mechanical ventilation

Preliminary data www.medrxiv.org/content/10.1101/2021.02.11.21249258v1

RR 1.07 (0.80-1.43)
Log-rank p=0.64
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Time since randomisation (days)

Number at risk
Active 268 236 210 187 177

Control 294 259 228 212 198



Effect of tocilizumab on main study outcomes

Preliminary data

www.medrxiv.org/content/10.1101/2021.02.11.21249258v1

Treatment allocation

Tocilizumab Usual care
(n=2022) (n=2094) RR (95% CI) p value
Primary outcome
Total: 28-day mortality 596 (29%) 694 (33%) 0.86 (0.77-0.96) 0.0066
Secondary outcomes
Median time to being discharged alive, days 20 >28
Discharged alive from hospital within 28 days 1093 (54%) 990 (47%) 1.22 (1.12-1.34) <0.0001
Receipt of invasive mechanical ventilation or death* 571/1754 (33%) 687/1800 (38%) 0.85 (0.78-0.93) 0.0005
Invasive mechanical ventilation 215/1754 (12%) 273/1800 (15%) 0.81 (0.68-0.95) 0.01
Death 4711754 (27%) 552/1800 (31%) 0.88 (0.79-0.97) 0.01
Subsidiary clinical outcomes
Receipt of ventilationt 233/935 (25%) 242/933 (26%) 0.96 (0.82-1.12) 0.61
Non-invasive ventilation 222/935 (24%) 223/933 (24%) 0.99 (0.84-1.17) 0.94
Invasive mechanical ventilation 45/935 (5%) 63/933 (7%) 0.71 (0.49-1.03) 0.07
Successful cessation of invasive mechanical ventilationt 91/268 (34%) 94/294 (32%) 1.07 (0.80-1.43) 0.64
Use of haemodialysis or haemofiltration§ 103/2003 (5%) 142/2075 (7%) 0.75 (0.59-0.96) 0.02



Webtable 2: Effect of allocation to tocilizumab on cause-specific 28-day mortality

Treatment allocation Absolute
percent
Usual care difference (95%
Tocilizumab (n=2022) (n=2094) Cl)
COVID 476 (23.5%) 539 (25.7%) -2.20 (-4.83,0.43)
Other infection 3 (0.1%) 9 (0.4%) -0.28 (-0.61,0.05)
Cardiac 1(0.0%) 1 (0.0%) 0.00 (-0.13,0.14)
Stroke 0 (0.0%) 1 (0.0%) -0.05 (-0.14,0.05)
Other vascular 1 (0.0%) 3 (0.1%) -0.09 (-0.28,0.09)
Cancer 6 (0.3%) 3 (0.1%) 0.15(-0.13,0.44)
Other medical 20 (1.0%) 18 (0.9%) 0.13 (-0.46,0.71)
External 0 (0.0%) 0 (0.0%) 0.00 (0.00,0.00)
Unknown cause* 89 (4.4%) 120 (5.7%) -1.33(-2.67,0.01)
All-cause 596 (29.5%) 694 (33.1%) -3.67 (6.50,-0.84)

* The cause of death for these participants will be known by the time of the final analyses.



Webtable 3: Effect of allocation to tocilizumab on cardiac arrhythmia

Tocilizumab (n=2022) Usual care (n=2094)

Treatment allocation

Number with follow-up form*

Atrial flutter or fibrillation

Other supraventricular tachycardia

Subtotal: Supraventricular tachycardia
Ventricular tachycardia

Ventricular fibrillation

Subtotal: Ventricular tachycardia or fibrillation
Atrioventricular block requiring intervention
Total: Any major cardiac arrhythmia

1569
62 (4%)
11 (1%)
72 (5%)
9 (1%)
1 (0%)
10 (1%)
5 (0%)
84 (5%)

1628
74 (5%)
16 (1%)
89 (5%)
10 (1%)
2 (0%)
10 (1%)
1 (0%)
99 (6%)

*Information on new cardiac arrhythmias was only collected on follow-up forms from 12 May 2020 onwards;

percentages are of those with such a form completed.



* There were three reports of serious adverse reactions believed to be
related to tocilizumab:

* Otitis externa
» Staphylococcus aureus bacteraemia

* Lung abscess

e All resolved with standard treatment.



Summary - tocilizumab

Among patients hospitalised with COVID-19 with hypoxia & systemic
inflammation:

- reduces mortality
- increases probability of hospital discharge alive within 28 days
- reduces probability of progressing to invasive mechanical ventilation or death

Benefits seen in all patient subgroups:
- age, sex, ethnicity, duration of symptoms, level of respiratory support

Benefits additional to those of corticosteroids
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