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COVID-19D G Ak #FiB

Stage | Stage Il Stage Il

(Early Infection) (Pulmonary Phase) (Hyperinflammation Phase)

|
: A

Host inflammatory response phase

Severity of lliness

Time course

Shortness of Breath without ARDS

(l1A) and with Hypoxia (lIB)
(Pa02/Fi02<300mmHg)

SIRS/Shock
Cardiac Failure

D Mild constitutional symptoms
Clinical Fever >99.6°F
Symptoms Dry Cough
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I Lymphocyte changes
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t VEGF
tMCP-1
tiL-8
tIL6

4 E-cadherin

Vascular permeability
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PE - FENSDIREZF L E UTZIL-6(CBEIF D Systematic review and meta-analysis
(A)

Complicated Non-Complicated Ratio of Means Ratio of Means
Study or Subgroup log[Ratio of Means] SE Total Total Weight |V, Random, 95% Cl 1V, Random, 95% CI
Chen et al. 2020a 0.75030559 0.01700847 14 15 16.7% 2.12 [2.05, 2.19] .
Diao et al. 2020 1.2861085 0.01523892 20 479 16.7% 3.62 [3.51, 3.73] n
Huang et al. 2020a 1.03489647 0.08752466 13 28 16.6% 2.81[2.37, 3.34] -
Liu 2020 2.69261639 0.00539448 69 11 16.7% 14.77 [14.61, 14.93] .
Qin et al. 2020 0.42527895 0.0036103 286 166 16.7% 1.53 [1.52, 1.54] -
Wu et al. 2020 0.20490848 0.00385624 84 117 16.7% 1.23[1.22, 1.24] .
Total (95% CI) 486 816 100.0% 2.90 [1.17, 7.19] e
Heterogeneity: Tau® = 1 28; Chiz = 158694 72,df = 5 (P < 0.00001); I> = 100% 051 0§2 045 é é 150

*E:’s“ﬁricovm 19DIL-6EE : FIEEMM(CHENT2.96Z (95%Cl 1.17-7.19, P <0.001)
XAEMYE - ARDS. ICUAZE. EIE

Study or Subgroup log[Ratio of Means] SE Total Total Weight 1V, Random, 95% ClI 1V, Random, 95% CI

Diao et al. 2020 1.2861085 0.01523892 20 479 55.9% 3.62 [3.51, 3.73] A
Huang et al. 2020a 1.03489647 0.08752466 13 28 44.1% 2.81[2.37, 3.34] —
Total (95% CI) 33 507 100.0% 3.24 [2.54, 4.14] ’
Heterogeneity: Tau? = 0.03; Chi® = 8.00, df = 1 (P = 0.005); I*> = 87%

0.2 0.5 1 2 5
HigharinnonalClLLtioharinlCL

| ICUAZECOVID-19IL-6HREE : JFICUBFICLE/NT3.2465 (95%C1 2.54-4.14, P <0.001) |

Test for overall effect: Z = 9.42 (P < 0.00001)

Complicated Non-Complicated Ratio of Means Ratio of Means

Study or Subgroup log[Ratio of Means] SE Total Total Weight 1V, Random, 95% ClI IV, Random, 95% ClI

Chen et al. 2020a 0.75030559 0.01700847 14 15 33.3% 2.12 [2.05, 2.19] [t

Liu 2020 2.69261639 0.00539448 69 11 33.3% 14.77 [14.61, 14.93] [
Qin et al. 2020 0.42527895 0.0036103 286 166  33.3% 1.53 [1.52, 1.54] o

Total (95% CI) 369 192 100.0% 3.63[0.65, 20.37] e ——— e
Heterogenelty Tau = 2 32; Chi% = 122484 25, df = 2 (P < 0.00001); I = 100% 0:2 0 5 1 2 5 1?0

r EFCOVID 19DIL-6i=FE : IFEREEF(CLE/NT3.6345 (95%CI 0.65-20.37, P 0.14) I
Rev Med Virol. 2020:e2141.




Hyper inflammatory response?
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Lancet Respir Med. 2020; 8:1233-1244.
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JAMA internal Medicine | Original Investigation

Effect of Tocilizumab vs Standard Care on Clinical Worsening in Patients
Hospitalized With COVID-19 Pneumonia
A Randomized Clinical Trial

| ORIGINAL ARTICLE ‘

Efficacy of Tocilizumab in Patients
Hospitalized with Covid-19

JAMA Internal Medicine | Original Investigation

Effect of Tocilizumab vs Usual Care in Adults Hospitalized With COVID-19
and Moderate or Severe Pneumonia
A Randomized Clinical Trial

ORIGINALARTICLE

Tocilizumab in Patients Hospitalized
with Covid-19 Pneumonia

Tocilizumab in Hospitalized Patients With COVID-19 Pneumonia
Effect of tocilizumab on clinical outcomes at 15 days in patients
with severe or critical coronavirus disease 2019: randomised
controlled trial
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JAMA Internal Medicine | Original Investigation

Effect of Tocilizumab vs Usual Care in Adults Hospitalized With COVID-19
and Moderate or Severe Pneumonia
A Randomized Clinical Trial

Olivier Hermine, MD, PhD; Xavier Manette, MD, PhD; Pierre-Loutis Tharaux, MD, PhD; Matthieu Resche-Rigon, MD, PhD; Raphaal Porcher, PhD;
Philippe Ravaud, MD, PhD: for the CORIMUNO-19 Collaborative Group
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JAMA Intern Med. 2021; 181:32-40.
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Characteristics

Fin (PIYE) 64.0 63.3
B4 70% 66%
FEREM S DHEAR] (FPSAE) 10d 10d
A SRR (FhofE) 1d 1d

DM 33% 34%

BMI (F5R1E) 27.9 274

CRP (FRSUE, mg/dL) 12.0 12.7

D-dimer (FRS4E, ug/mL) 0.869 1.250

JxUF> (SRS ng/mL) 1292 1070
IL-6 - -

feRIR 52 (FPfE) S5L/93 S5L/93

Sp02 (HZRfE) 95% 95%

Corticosteroid 33% 61%

Yt &L 94% 91%



Outcome
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JAMA Internal Medicine | Original Investigation

Effect of Tocilizumab vs Standard Care on Clinical Worsening in Patients

Hospitalized With COVID-19 Pneumonia
A Randomized Clinical Trial

Carlo Salvarani, MD; Giovanni Dola, MD; Marco Massari, MD; Domenico Franco Merlo, PhD; Silvio Cavuto, BSc; Luisa Savoldi, BSc; Paolo Bruzzi, MD, PhD;
Fabrizio Boni, MD: Luca Braghia, BSc: Caterina Turra, MSc; Pier Ferruccio Ballerini, MD; Roberto Sciasaa, MD; Lorenzo Zammarchi, MD;

Ombretta Para, MD; Pier Giorgio Scotton, MD; Walter Omar Inojosa, MD; Viviana Ravagnani, MD; Nicola Ducao Salerno, MD; Pier Paolo Sainaghi, MD:
Alessandro Brignone, MD; Mauro Codeluppi, MD; Elisabatta Teopomgpi, MD, PhD; Maurizio Milesi, MD; Perla Bertomoro, MD; Norbiato Claudio, MD;
Mario Salio, MD; Marco Falcone, MD: Giovanni Cenderello, MD; Lorenzo Donghi, MD; Valerio Del Bono, MD; Paclo Luig Colombeli, MD;

Andrea Angheben, MD; Angelina Passaro, MD; Giovanni Secondo, MD; Renato Pascale, MD: llaria Piazza, MD; Nicola Facaolongo, MD;

Massimo Costantini, MD, PhD; for the RCT-TCZ-COVID-19 Study Group

(BRI 52 E I SIFFECOVID-19FE (CHT BTCZ]
RCT-TCZ-COVID-19

JAMA Intern Med. 2021; 181:24-31.
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Characteristics

Fin (PIYE) 61.5 60.0
B4 66.7% 56.1%
FAEN S DEARE (FPIME) 7d 8d
ABEeh o DEAR] (FR1E) 2d 2d
DM 16.7% 13.6%
A& (BMI =30) 28.1% 36.1%
CRP (FRSUE, mg/dL) 10.5 6.5
D-dimer (FRS4E, ug/mL) 0.756 0.455
JxUF> (SRS ng/mL) 646.0 533.5
IL-6 (HFOR1E, pg/mL) 50.4 343
P/FEE (FAS{E) 262.5 268.2
Corticosteroid 1.6% 6%

st [EE A 68.3% 60.6%



Outcome

a5 Rate ratio
Tcz WBe s (95%Cl) PiE
J ERPREVIEE  28.3% 27.0%  1.05 (0.59,1.86) 0.87
} 374 - 1.7% 1.6% 1.05 (0.07, 16.4)
A 60
o
=
-
2 40-
S Tocilizumab
)
& 20- — Standard care
O_I —I | | | | | 1
0 2 4 6 8 10 12 14
Time to clinical worsening (days since randomization)
Summary
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ORIGINAL ARTICLE

Efficacy of Tocilizumab in Patients
Hospitalized with Covid-19

J.H. Stone, M.J. Frigault, N.J. Serling-Boyd, A.D. Fernandes, L. Harvey,
A.S. Foulkes, N.K. Horick, B.C. Healy, R. Shah, A.M. Bensaci, A.E. Woolley,
S. Nikiforow, N. Lin, M. Sagar, H. Schrager, D.S. Huckins, M. Axelrod,
M.D. Pincus, J. Fleisher, C.A. Sacks, M. Dougan, C.M. North, Y.-D. Halvorsen,
T.K. Thurber, Z. Dagher, A. Scherer, R.S. Wallwork, A.Y. Kim, S. Schoenfeld,
P. Sen, T.G. Neilan, C.A. Perugino, S.H. Unizony, D.S. Collier, M.A. Matza,
J.M. Yinh, K.A. Bowman, E. Meyerowitz, A. Zafar, Z.D. Drobni, M.B. Bolster,
M. Kohler, K.M. D’Silva, J. Dau, M.M. Lockwood, C. Cubbinson, B.N. Weber,
and M.K. Mansour, for the BACC Bay Tocilizumab Trial Investigators*

Bk 52 E T BIEHECOVID-19EBE(CHT BTCZ]
BACC Bay Tocilizumab

N Engl J Med. 2020; 383:2333-2344.
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Characteristics
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9d
28%
29.9
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3%
11%
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55%
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9.4
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254
18%
14%
6%
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Outcome

Mechanical Ventilation or Death

a5 5 Hazard ratio
TCZ REEE (95%C1) Pl
BRERAVIERE (Day 28) 10.6% 12.5%  0.83 (0.38,1.81) 0.64
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3 60
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Tocilizumab in Hospitalized Patients With COVID-19 Pneumonia

Ivan O. Rosas, M.D., Norbert Brau, M.D., M.B.A., Michael Waters, M.D., Ronaldo Go,
M.D., Bradley D. Hunter, M.D., Sanjay Bhagani, M.D., Daniel Skiest, M.D., Mariam S.
Aziz, M.D., Nichola Cooper, M.D., Ivor S. Douglas, M.D., Sinisa Savic, Ph.D., Taryn
Youngstein, M.D., M.R.C.P., Lorenzo Del Sorbo, M.D., Antonio Cubillo Gracian, M.D.,
David J. De La Zerda, M.D., Andrew Ustianowski, Ph.D., Min Bao, M.D., Sophie Dimonaco,
M.Sc., Emily Graham, Ph.D., Balpreet Matharu, M.D., Helen Spotswood, Ph.D., Larry Tsai,

M.D., and Atul Malhotra, M.D.

[ AR e SHEERIESEE T SCOVID-19BE(CHNT STCZ]
COVACTA

doi: https://doi.org/10.1101/2020.08.27.20183442
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Outcome

Py 2 Odds ratio Weighted Difference
Tz ISER (95%Cl) (95%Cl) PAE
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ORIGINAL ARTICLE

Tocilizumab in Patients Hospitalized

with Covid-19 Pneumonia

Carlos Salama, M.D., Jian Han, Ph.D., Linda Yau, Ph.D.,

William G. Reiss, Pharm.D., Benjamin Kramer, M.D., Jeffrey D. Neidhart, M.D.,
Gerard J. Criner, M.D., Emma Kaplan-Lewis, M.D., Rachel Baden, M.D.,
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Outcome
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Effect of tocilizumab on clinical outcomes at 15 days in patients
with severe or critical coronavirus disease 2019: randomised

controlled trial
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Interleukin-6 Receptor Antagonists in Critically Il Patients with Covid-19 -
Preliminary report

The REMAP-CAP Investigators
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Adaptive Platform trial
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Patients
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Characteristics (3x¥%)

Fiw (FE) 61.5 63.4 61.1
Bi% 73.9% 81.3% 72.4%
BHA 70.2% 74.4% 73.8%
GIION 18.0% 20.5% 16.9%
ICUAENSDIFMHE (FR1E) 13.1hr 16.0hr 14.0hr
BMI (FH51E) 30.5 29.2 30.9
APACHET (HhzRfiE) 13 10 12
DM 35.2% 27.1% 37.4%
0% 259K 8 23.5% 31.3% 24.4%

CRP (HRZE, mg/dL) 15.0 13.6 13.0
D-dimer (F5RAE, pg/mL) 0.832 0.828 1.010
JxUF> (PSYE, ng/mL) 912 1914 887
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Characteristics (3R#)
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Outcome
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Survival probability

& R R

A -+ Tocilizumab =+ Sarilumab =+ Control
1.00 4
0.75 - S R ot
aml 3= HR
0.25 1 ( )
0.00 -
0 15 30 45 60 75 90
Days
Number at risk
Tocilizumab4{ 353 300 266 242 230 226 224
Sarilumab4 48 42 37 31 31 31 31
Control 492 3?3 26}8 24}2 21'31 2?6 2?5
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2.53
2.34 (1.37-4.86)
25 (1.39-3.91)

W TCZ + Fixed-dose steroid

B TCZ + Shock-dependent steroid
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M SAR + Shock-dependent steroid
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Tocilizumab in patients admitted to hospital with
COVID-19 (RECOVERY): preliminary results of a

randomised, controlled, open-label, platform trial
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Randomised Evaluation of COVID-19 Therapy

RECOVERY triald= >4 MEICDULT
Part A

Usual care, Lopinavir-Ritonavir, Corticosteroid, Hydroxychloroquine,
Azithromycin(C. 2:1:1:1:1(C S5 >4 IACEIfT

Part B

Usual care, Convalescent plasmalc. 1:1(CS5 >4 AICENfT

Second randomisation for patients with

progressive COVID-19
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Patients

Inclusion criteria
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Characteristics (3R#)

cSUXIT BAEEE
(N=2022) (N=2094)

Fiw (FE) 63.3 63.9

B4 66% 69%
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SARS-CoV-2R2AE TE/ 94% 94%
DM 28% 29%
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CRP (1348, mg/dL) 14.3 14.4
JxTUF> (FEEE, ng/mL) 947 944

iy i 94% 94%



Characteristics (3R#)

S UXIT RAERNE
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RIS (9fI3EE5H1=) 46% 45%
NIV « HFNC 41% 47%

SEER A TR 13% 14%
Corticosteroid 82% 82%
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Respiratory support at randomization (Xf=0.4; p=0.52)

No ventilator support* 175/935 (19%) 202/933 (22%)
Non-invasive ventilationt 296/819 (36%) 350/867 (40%)
Invasive mechanical ventilationt 125/268 (47%) 142/294 (48%)

—n— 0.84 (0.69-1.03)
—— 0.86 (0.74-1.01)
— = 0.94 (0.73-1.19)
05 075 1 15 2
Tocilizumab Usual care
better better

| IR 7R— FOERIC KD EILRLY (interaction p=0.52) |

Use of corticosteroids$ (Xf=7.1; p=0.01)

Yes 457/1664 (27%) 565/1721 (33%)
No 139/357 (39%) 127/367 (35%)
Unknown 0/1 (0%) 2/6 (33%)

——- 0.80 (0.70-0.90)
—_—t— 1.16 (0.91-1.48)
05 075 1 15 2
Tocilizumab Usual care
better better

|7\7_'El'f REARBOAMHIETRIETRZBHSB (interaction p=0.01) |
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RECOVERY
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RECOVERY trial DARIRE X CTHHZIL-6ZFAIET I (CRH I D7RCTDMeta-analysis

Deaths / Patients randomised (%) Observed-Expected

Tocilizumab Usual care (O-E)* Var(O-E) Ratio of death rates, RR (95% Cl)
COR-IMUNO TOCI 7/64 (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 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) -14.2 40.8 —a— 0.71 (0.52-0.96)
TOCIBRAS 14/65 (21.5) 6/64 (9.4) 3.9 43 > 251(0.97-6.50)
Subtotal: 7 trials 214/1246 (17.2) 241/1307 (18.4) -7.2 74.5 <P 0.91 (0.72-1.14)
RECOVERY 596/2022 (29.5) 694/2094 (33.1) -48.2 316.0 — 0.86 (0.77-0.96)
All trials 810/3268 (24.8) 935/3401 (27.5) -55.4 390.5 o 0.87 (0.79-0.96)

Heterogeneity between RECOVERY and previous trials:

x2=0.2

0.25

Tocilizumab Tocilizumab

0.5

better

1

worse

53 . Rate ratio
TCZ RAE A (959%Cl) PfiE
FBECTE  24.8% 27.5% 0.87 (0.79, 0.96) 0.005

p=0.005
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