
Covid-19 en réanimation
qu’a-t-on appris?



Liens d’intérêt
• En rapport avec les firmes commercialisant les immunomodulateurs: 

– Aucun
• En rapport avec le covid-19

– Aucun
• Académique: 

– Participant au comité de rédaction du HCSP
– PI Covidicus

• En rapport avec les antibiotiques: 
– MSD, Pfizer, Gilead, Shionoghi,  Bayer Pharma, Nabriva, Menarini, 

Medimmune, Biomerieux, Thermofischer



To sumarize
• Immunoprotective response

– Early interferon responses
– Leukocytes activation (CD8)
– Plasmablast response
– Antibody responses

• Pathologic immune response
– Altered antiviral IFN responses
– Cytokine excess
– T lymphocyte exhaustion



A dynamic process

Ong et al., 2020, Cell Host & Microbe 27, 879–882



COVID-19: block or boost the immune response - Whole 
session

Inflammation systémique? Oui un peu? Mais ça dépend…

Kox et al – JAMA . 2020 Sep 3;324(15):1565-1567.



EPIDEMIOLOGIE / PRONOSTIC



Non parametric estimates: 
Stacked plots of predicted probability of state occupancy according to initial state

Initial state on admission
Non invasive oxygenation: 254 (64.3%)
Invasive ventilation 118 (30.9%) 
ECMO 23 (5.8%) 

D60: 26.9%
(95% CI: 22.8% – 31.0%) D60: 46.1% 

(95% CI: 40.2%-52)%) 

D60: 60.3% 
(95% CI: 50.7%-69.9%) 

D60: 34.6% 
(95% CI: 29.5%-39.7%).

Ursino M et al - J. Clin. Med. 2021, 10, 544. https://doi.org/10.3390/jcm10030544



N=950 (ajustée sur la proportion de VMI

DC j28: 36%
DC J90: 46% 

Base Outcomerea

OUTCOME REA



LA RECHERCHE PENDANT UNE PANDEMIE?
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Diapo Dr Nathan Peiffer-Smadja
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Particularités et limites de la recherche Covid

• Variabilité au cours du temps de : 

– Méthodes diagnostiques

– Nb de sujets planifié en cours d’étude

– Critère de jugement? Date de mesure? 

• Scores? Echelles ordinales? 

• Mortalité?

• Intubation ou dc?

• Délai de Retour a domicile

– Choix des bras de rando?

• Standard de soins variable

– Temps

– Centre

– Variants

– Connaissance de la maladies 

– Résultats des études en cours….



Essais plateforme?
• Avantages: 
– Grosses études, 

pragmatiques
– Cadres généraux

• Master protocol, 
cahiers, Critères de 
jugement

– On peut bouger: 
• Bras et équilibre de la 

randomisation, 
produits, SOC, centres, 
patients … 

• Limites: 
– Sponsoring multiple difficile
– Placebo rare
– Monitoring incomplet
– Pas ou peu de safety
– Même SOC???
– Témoins au même moment??
– Choix des bras par centre (ex: remapcap)
– Choix des bras par patient (recovery, 
remapcap)
– Statistiques: Ajustement délicat, difficile 
à comprendre. 



ORGANISATION/ ETHIQUE



Intensive Care Med. 2021 
Mar;47(3):282-291



Covid pandemic: 
ICU care outside the wall

Bichat hospital > 80 ICU beds and > 60 
intermediate care beds

ICU in operative rooms
No single rooms

Incredible healthcare workload
(Prone position, extreme body weight)
Heterogeneity of healthcare personnel

Infection control measures not strictly followed?
Inappropriate use of gloves with high risk of 

cross transmission of MDR/XDR bacterias
Overuse of antimicrobials

Negative airway pressure in the rooms
(Aspergillus/aerosolized pathogens)



TRAITEMENT SYMPTOMATIQUE



Atelectasis: modification of mucus secretion

• Airway mucus is an adhesive viscoelastic gel 
acting as a primary defense layer and  
facilitates ciliary beating

• Viral infection à mucin overproduction and 
airway mucus secretion, leading to airway 
obstruction and disease

• Mucins : increase of both forms
– Gel-forming, secreted mucins (i.e, MUC5AC)
– membrane-tethered mucins (i.e. MUC1)4.
– Modification of the proteomic pathway of airway

mucus Wang Life Sci 2021; Mar 15;269:119046

Wenju et al - J Med Virol . 2021 Feb;93(2):582-584
Li et al - Front Immunol . 2021 Sep 28;12:701443

Bronchioles: Covid-19 Bronchioles: healthy people 



Lins Acta Radiol 2020

Thrombosis of pulmonary arterioles



Oxygenation strategies
RECOVERY adaptative 
platform
RCT comparing
oxygen vs CPAP vs 
HFNO
Center could choose
1:1:1 or only CPAP or 
HFNO….
Main end-point: 
tracheal intubation or 
death at day30
Stopped for efficacy of 
one arm.

Perkins et al - medRxiv preprint doi: https://doi.org/10.1101/2021.08.02.21261379



Barotrauma/oxygenation strategies
RECOVERY adaptative platform
RCT comparing oxygen vs CPAP vs 

HFNO

Perkins et al - medRxiv preprint doi: https://doi.org/10.1101/2021.08.02.21261379



IPTW adjusted impact of early IMV
Outcome of patients who failed the no-IMV strategy

Early IMV 
(n=134)

Late IMV 
(n=54)

No IMV 
(n=96) P-value*

Outcomes
Bacteremia 33 (24.63) 10 (18.52) 1 (1.04) <0.01
HAP-VAP 58 (43.28) 18 (33.33) 7 (7.29) <0.01
Any

Nosocomial
infections

74 (55.22) 21 (38.89) 11 (11.46)
<0.01

VFD 1 [0 ; 3] 4 [2 ; 7] 6 [4 ; 8.5] <0.01
OSFD 0 [0 ; 1] 0 [0 ; 1] 0 [0 ; 1] 0.73
ICU LOS 15 [10 ; 22] 16 [11 ; 22] 6 [4 ; 8.5] <0.01
ICU Mortality 55 (41.04) 24 (44.44) 7 (7.29) <0.01
Mortality at
day 60 57 (42.54) 25 (46.3) 9 (9.38) <0.01

Dupuis C et al - Crit Care Explor. 2021 Jan 22;3(1):e0329.

Final IPTW Cox model at day 60: HRw=1.82, CI 95%, 1.16 to 2.86, p<0.01

Not too early? But…when late is too late??



Thrombosis

Piroth L et al -Lancet Respir Med. 2021;9(3):251-259.

Venous thrombosis without PE 1319 (1.5%) 354 (0.8%) X 1.9

X 3.8



Ø1098 Pts/ adaptative platform
ØLocal protocols
ØEarly stop for futility

Prophylaxis or curative anticoagulant therapy? ICU data

Ø600 ICU patients
ØUH or LMWH



Pulmonary Co-infections
• Is rare

– Viral 10%, fungal 4%, bacterial 8 %
• Musuuza JS et al-PLoS One. 2021 May 

6;16(5):e0251170

– 4 time less that influenzae ARDS 

• Rouze A et al - Am J Respir Crit Care Med. 2021 
May 26. doi: 10.1164/rccm.202101-0030OC

• Considerable overuse of antibacterial agents
– 37% before hosp admission, 85% during hospital 

stay, Less than 10% with relevant microbiological 

informations. 

• Russel (ISARIC) - Lancet Microbe 2021 Published 

Online June 2, 2021 

– Increase the risk of superinfection

• Carolina Garcia-Vidal, Clin Microbiol Infect 2020;

– Reducing AB use is feasible and safe

• Pettit et al. BMC Infectious Diseases (2021) 21:516

• Is difficult to diagnose
• COVID-19 patients presents with same clinical 

features as bacterial pneumonia 
– Hypoxia
– Fever
– Radiographic infiltrates

• Traditional biomarkers are high 
– Leucocytosis
– PCT >0.5
– are not clearly associated with bacterial co-

infections
• Traditional biomarkers may be artificially 

masked by imunosupressive agents
– Corticosteroids
– IL-6 recepteur antagonists

• Need for rapid diagnostic test for 
identifying patients who may benefit from 
antibacterial agents. 



Superinfection is common and 
difficult to treat

• High incidence
– Altered immunity
– Pulmonary infarction
– Very long duration of MV, 

paralytic agents
– Ecmo
– Altered nosocomial 

infection prevention
– Immunosupressive agents

• Difficult to treat
– Delayed diagnosis
– Frequent complications

• Abscess, empyema
• Relapse, recurrence 

– PD alterations
• Glomerular hyperfiltration
• Altered lung penetration
• Poor immune respiratory 

functions

à Individualized therapy



ANTIVIRAL AGENTS



Meta-analysis

mortality

Clinical
improvement

$2345 / 5 days…



Remdesivir treatment: 
databases US

• Premier database
• PS matched cohort
• 28,855 RDV patients 

matched to 16,687 unique 
non-RDV patients

Mozaffari E et al – Clinical infect Dis Oct 1st 2021



Phase 3, open-label, adaptive, multicentre, RCT (48 
sites in Europe);  4 and then 2 arms



Phase 3, open-label, adaptive, multicentre, RCT (48 
sites in Europe);  4 and then 2 arms



Symptomatique ≤ 5 joursAsymptomatique

Casirivimab + imdevimab

1200 mg/1200 mg

Ne nécessitant pas oxygène du fait COVID-19 Oxygénothérapie non invasive 

(incluant OHD / optiflow)

Sans limite de durée de symptômes

Casirivimab + imdevimab

4000 mg/4000 mg

Séronégatifs (Anti-S < 30 BUA/mL)

(Pas de nécessité de sérologie, sont éligibles séronégatifs ou 
séropositifs)

Âge supérieur à 80 ans

• Obésité (IMC >30)
• BPCO et insuffisance respiratoire chronique
• Hypertension artérielle compliquée
• Insuffisance cardiaque
• Diabète (de type 1 et de type 2)
• Insuffisance rénale chronique
• Trisomie 21
• Autres pathologies rares (FSMR)

• Chimiothérapie en cours
• Transplantation d’organe solide 
• Allogreffe de cellules souches hématopoïétiques
• Maladie rénale avec DFG.< 30 mL/min ou dialyse
• Lupus systémique ou vascularite avec traitement immunosuppresseur
• Traitement par corticoïdes > 10 mg/jour pendant ≥ 2 semaines
• Traitement immunosuppresseur incluant rituximab
• Infection VIH non contrôlée ou stade SIDA

ATUc Traitement Précoce ATUc « Sous Oxygène »

Patients immunodéprimés

Patients avec comorbidités à risque de complications 

+

Ac monoclonaux



Non répondeur après 3 doses de vaccination
=

Titre d’anticorps Anti-S < 30 BAU/mL
(en cours de discussion pour faiblement 

répondeurs : anti-S < 260 BAU/mL)
Patients à très haut risque de COVID-19 sévère 
(« immunodépression sévère ») :
- Transplantés organe solide
- Greffe de cellules souches 
- Hémopathies lymphoïdes en cours de 

traitement
- Anti-CD20, inhibiteurs de BTK, cellcept, 

endoxan, imurel
- Déficit immunitaire primitif

(cf ANSM pour + de précisions)

+

casirivimab + imdevimab
1 fois par mois en IV ou en sous-cutané
(600 mg/600 mg puis 300 mg/300 mg)

Prophylaxie pré-exposition

+
Contact à risque 

COVID-19
+

PCR SARS-CoV-2 
négative

Pas reçu le schéma vaccinal 
complet

Ou
< 7 jours après la 3ème dose

Ou
Non répondeur après 3 

doses de vaccination (anti-S
< 30 BAU/mL)

Ou
Faiblement répondeur 

après 3 doses (anti-S < 260 
BAU/mL)

+
casirivimab + imdevimab

1 dose en IV 
(600 mg/600 mg)

Prophylaxie post-exposition

Si PCR SARS-CoV-2 positive, rejoint 
l’ATUc Traitement Précoce

ATUc Prophylaxie
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NEW YORK--(BUSINESS WIRE)-- Pfizer Inc. (NYSE: PFE) today announced its investigational novel COVID-19 oral antiviral candidate,PAXLOVID™, 
significantly reduced hospitalization and death, based on an interim analysis of the Phase 2/3 EPIC-HR (Evaluation of Protease Inhibition 
for COVID-19 in High-Risk Patients) randomized, double-blind study of non-hospitalized adult patients with COVID-19, who are at high risk of 

progressing to severe illness. The scheduled interim analysis showed an 89% reduction in risk of COVID-19-related hospitalization or death

from any cause compared to placebo in patients treated within three days of symptom onset (primary endpoint); 0.8% of patients who received 
PAXLOVID™ were hospitalized through Day 28 following randomization (3/389 hospitalized with no deaths), compared to 7.0% of patients who 
received placebo and were hospitalized or died (27/385 hospitalized with 7 subsequent deaths, …p<0.0001). Similar reductions in COVID-19-
related hospitalization or death were observed in patients treated within five days of symptom onset; 1.0% of patients who received 
PAXLOVID™ were hospitalized through Day 28 following randomization (6/607 hospitalized, with no deaths), compared to 6.7% of patients who 
received a placebo (41/612 hospitalized with 10 subsequent deaths…p<0.0001). In the overall study population through Day 28, no deaths were 
reported in patients who received PAXLOVID™ as compared to 10 (1.6%) deaths in patients who received placebo.
At the recommendation of an independent Data Monitoring Committee and in consultation with the U.S. Food and Drug Administration (FDA), 

Pfizer will cease further enrollment into the study due to the overwhelming efficacy demonstrated in these results and plans to submit the data 
as part of its ongoing rolling submission to the U.S. FDA for Emergency Use Authorization (EUA) as soon as possible.

https://cts.businesswire.com/ct/CT?id=smartlink&url=https://www.pfizer.com/&esheet=52522826&newsitemid=20211105005260&lan=en-US&anchor=Pfizer+Inc.&index=1&md5=2983fd45de871ed7d2e6cacaa5c2bb3b


CORTICOIDES



Pittfalls

Non blinded

SOC not established not monitored

Post hoc analyses

Follow up 90%

Protocol violation > 10%

Primary end point only no other data except SUSAR on safety

Randomization not stratified by center

Overmortality of the control group ? 

Long-term prognosis?



Remaining questions

Prescott Jama 2020 Sept 2

Individualization

Dose
Duration

Viral sheeding?

Adverse events



• Similar impact
– Covid
– ARDS definitions
– Dose
– Type
– Placebo

• Longer course of 
corticosteroids (over 7 
days) had higher rates of 
survival compared to a 
shorter course.

Intensive Care Med (2021) 47:521–537 
https://doi.org/10.1007/s00134-021-06394-2



DXM 6 vs 12mg

COVID-STEROID2 - JAMA. doi:10.1001/jama.2021.18295Oct 21, 2021.



DXM 6 vs 12mg

COVID-STEROID2 - JAMA. doi:10.1001/jama.2021.18295Oct 21, 2021.



6 mg (Soc) vs 20 mg

• Covidicus
• N=550
• Double-blind



TOCILIZUMAB



Adaptive platform trial:

5 interventions: two IL-6 receptor antagonists, tocilizumab and sarilumab; an IL-1 receptor antagonist, anakinra; and 
interferon beta-1a; as well as control (no immune modulation). 
Investigators at each site selected a priori at least two interventions, one of which had to be control, 

Tocilizumab 8 mg/kg max 800 mg (92% cases) repeated once (29% cases) if decided.
Sarilumab 400 mg once
Open label

Patients could be randomized in other domains.
CS at random before june 17 (n=80 low dose CS) and then recommended (93.3% LD CS).

Markov chain was used to model final impact of drugs and posterior probabilities calculated
Subgroup analyses on terciles of CRP level. 

NEJM Feb 21 - DOI: 10.1056/NEJMoa2100433



- Adult patients with Covid-19, within 24 hours of 
commencing organ support in ICU

Interim analysis Oct 9th: 99.75% probability for toci efficacy
OR=1.87 95% credibility interval [1.2-2.76]

Stop at Nov 19th 2020 2046 patients (366 Toci; 48 sari; 412 
control); 113 centres, 6 countries
1928 patients enrolled
1293 in the immunomodulation domain

IMV: 30%
Vasopressor 30%
CS 92%

NEJM Feb 21 - DOI: 10.1056/NEJMoa2100433



NEJM Feb 21 - DOI: 10.1056/NEJMoa2100433

The primary analysis  used data from all the patients 
enrolled in the trial who met coronavirus disease 2019 
(Covid-19) severe state criteria and who underwent 
randomization within at least one domain (1928 patients), 
with adjustment for age, sex, time period, site, region, 
domain, intervention eligibility, and intervention 
assignment. 

Secondary analyses were restricted to patients enrolled 
in the Immune Modulation Therapy domain and any 
domains that have ceased recruitment (Corticosteroid 
andCovid-19 Antiviral domains) (1293 patients), with 
adjustment for age, sex, time period, site, region, domain, 
intervention eligibility, and intervention assignment.

Definitions of outcomes are provided in the trial protocol. 
High OR = favorable



www.thelancet.com Vol 397 May 1, 2021



www.thelancet.com Vol 397 May 1, 2021



Oxygen saturation <92% on RA or 
O2
CRP ≥75 mg/L
No other active infection

Oxygen 46%
IMV 13%
CS 82%

www.thelancet.com Vol 397 May 1, 2021



www.thelancet.com Vol 397 May 1, 2021



1- Open label

2- Risk of secondary infection not followed

3- longitudinal assessment of hypoxaemia not collected

4- Only 1837 (91%) of 2022 patients in the tocilizumab group and 1918 (92%) 

of 2094 patients in the usual care group had data available on study drug 

receipt. 

5- Only 1534/1837 (84%) actually received the drug (and 44 (3%) of the SOC 
group received IL6 RA). 
6- day28 mortality? Long term?? (preplanned analyses at 6 months).

*Shruti Gupta, David E Leaf sgupta21@bwh.harvard.edu



Snow et al - Intensive Care Med https://doi.org/10.1007/s00134-021-06416-z

Online Table 1: COVID-19 co-interventio? used in interventional and control arms of identified studies

Studies Antiviral Glucocorticoids Convalescent plasma Hydroxychloroquine
Intervention Control Intervention Control Intervention Control Intervention Control

Gordon 
(REMAP-

CAP)

276/353
(78%)

350/402
(87%)

302/353
(86%)

345/402
(86%)

? ? ? ?

Hermine
(CORIMUNO

)

7/63
(11%)

16/67
(24%)

21/63
(33%)

41/67
(61%)

? ? ? ?

Horby
(RECOVERY)

483/2022
(24%)

541/2094
(26%)

1664/2022
(82%)

1721/2094
(82%)

328/2022
(20%)

364/2094
(22%)

39/2022
(2%)

38/2094
(2%)

Lescure
(Sarilumab 

COVID)

94/332
(28%)

17/84
(20%)

136/332
(41%)

39/84
(46%)

? ? 134/332
(40%)

29/84
(35%)

Rosas
(COVACTA)

87/295
(30%)

51/143
(35%)

106/295
(36%)

79/143
(55%)

10/295
(3·4%)

6/143
(4·2%)

? ?

Soin
(COVINTOC)

39/91
(43%)

36/88
(41%)

83/91
(91%)

80/88
(91%)

? ? ? ?

Salama
(EMPACTA)

196/250
(79%)

101/127
(79%)

138/250
(55%)

86/127
(67%)

? ? ? ?

Salvarani
(RCT-TCZ-
COVID-19)

? ? 6/60
(10%)

7/63
(11%)

? ? ? ?

Stone
(BACC)

53/161
(33%)

24/82
(29%)

18/161
(11%)

5/82
(6%)

? ? 6/161
(4%)

3/82 
(4%)

Veiga
(TOCIBRAS)

7/67
(10%)

3/62
(5%)

56/67
(87%)

55/62
(89%)

? ? ? ?

Zhao 14/19
(74%)

7/7
(100%)

? ? ? ? ? ?

Totals 1256/3653
(34%)

1146/3156
(36%)

2530/3694
(68%)

2458/3212
(77%)

338/2317
(15%)

370/2237
(17%)

179/2515
(7%)

70/2260
(3%)



Snow et al - Intensive Care Med https://doi.org/10.1007/s00134-021-06416-z

NB: random effect models



Snow et al - Intensive Care Med https://doi.org/10.1007/s00134-021-06416-z

FUTILE

BENEFIT

HARM

Traditional boundaries for staristical significance

Traditional boundaries for staristical significance

- A diversity-adjusted required information 
size (RIS) of 5622 was calculated using α = 
0.05 (two sided), β = 0.20 (power 80%).
-Relative risk of mortality reduction was 
15.7%. 
-The cumulative Z curve crosses neither the 
conventional nor the TSA boundary for 
benefit or harm, but did cross the 
boundary for futility having exceed the 
required information size (RIS).



Snow et al - Intensive Care Med https://doi.org/10.1007/s00134-021-06416-z

Need for Mechanical ventilation
FUTILE

BENEFIT

ARM

Traditional boundaries for staristical significnce

Nb needed for 
firm

conclusions

WARNING : Competing risks: 
ex: in the RECOVERY trial, which provides the bulk of 
the data, almost two-thirds of the patients not 
mechanically ventilated at enrollment who 
subsequently died did not received ventilation



Online Table 2: Adverse events reported in interventional and control arms of identified studies
Complicatio? Infection GI and Hepatic disorders Bleeding events

Intervention Control Intervention Control Intervention Control
Gordon 

(REMAP-CAP)
1/353
(0%)

0/402 ? ? 5/353
(1%)

4/402
(1%)

Hermine
(CORIMUNO)

2/63
(3%)

11/67
(16%)

4/63
(6%)

4/67
(6%)

? ?

Horby
(RECOVERY)

? ? ? ? ? ?

Lescure
(Sarilumab 

COVID)

40/332
(12%)

10/84
(12%)

103/332
(31%)

16/84
(19%)

? ?

Rosas
(COVACTA)

113/295
(38%)

58/143
(41%)

5/295
(2%)

3/143
(2%)

45/295 
(15%)

16/143 
(11%)

Soin
(COVINTOC)

3/91
(3%)

0/89 1/91
(1%)

0/89 1/91
(1%)

0/89

Salama
(EMPACTA)

25/250
(10%)

16/127
(13%)

? ? ? ?

Salvarani
(RCT-TCZ-COVID-

19)

1/60
(2%)

4/63
(6%)

1/60
(2%)

1/63
(2%)

? ?

Stone
(BACC)

13/161
(8%)

14/82
(17%)

14/161
(7%)

7/82
(9%)

0/161 1/82
(1%)

Veiga
(TOCIBRAS)

10/65
(15%)

12/64
(19%)

18/67
(27%)

7/62
(11%)

2/67
(3%)

2/62
(3%)

Zhao ? ? ? ? ? ?
Totals 196/1670

(12%)
125/1032

(12%)
146/987

(15%)
38/590

(6%)
53/967

(5%)
23/778

(3%)

Snow et al - Intensive Care Med https://doi.org/10.1007/s00134-021-06416-z



Snow et al - Intensive Care Med https://doi.org/10.1007/s00134-021-06416-z



Fine and Gray model on risk of ICU acquired BSI
- Tocilizumab or anakinra: sHR 3.20, 95% CI 1.31–7.81, 
p = 0.011)

- Ankinra: sHR 2.54, 95% CI 0.96–6.73, p = 0.061
- Tocilizumab: sHR 2.87, 95% CI 1.06–7.77, p = 0.038.



Tocilizumab-remdesivir vs Placebo-remdesivir
Severe COVID-19 pneumonia 
requiring > 6 L/min 02

tocilizumab 8 mg/kg or placebo 
intravenously plus ≤ 10 days of 
remdesivir.

June 20-Jan 21: n=649
Brazil (23.7%), Russia(7.6%), 

Spain(2.2%), US(66.6%)

Rosas I et al - Intensive Care Med (2021) 47:1258–1270



• Covacta trial
• 295 patients Toci/ 142 patients placebo arm
• Modeling in the tocilizumab arm showed a 

predictive value of ferritin for day 28 clinical 
outcome of mortality (predictive interaction, p 
= 0.03), mechanical ventilation (predictive 
interaction, p = 0.01), and clinical status 
(predictive interaction, p = 0.02) compared 
with placebo.

Arbitrary cutpoint (median): 7.7 pMol/l
Tom J et al - Crit Care Med . 2021 Oct 12 



Modeling in the tocilizumab 
arm showed a predictive value 
of ferritin for day 28 clinical 
outcome of mortality 
(predictive interaction, p = 
0.03)

Low ferritin: 3.63 pmol/L-, 1,480.77 pmol/L
Medium ferritin , 1,480.77 pmol/L -3,150.29 pmol/L, 
High ferritin: 3,150.29- 75,299.67 pmol/L 

Tom J et al - Crit Care Med . 2021 Oct 12 



ANAKINRA



ANTI JAK



Hoang et al., Cell (2021), https://doi.org/10.1016/j.cell.2020.11.007

1. SARS-CoV-2-infected RMs mimic signatures 
of inflammation seen in COVID-19 patients

2. Baricitinib suppresses production of pro 
inflammatory cytokines in lung 
macrophages

3. Baricitinib limits recruitment of neutrophils 
to the lung and NETosis

4. Baricitinib preserves innate antiviral and 
SARS-CoV-2- specific T cell responses



• Double blind placebo controlled multicenter
• Ely Lilly + NIH
• Remdesivir IV 200-mg LD and 100-mg/d 10 days or 

hospital discharge
• Baricitinib 4-mg daily dose (either orally [two 2-mg 

tablets]or through a nasogastric tube)  14 days 
• Primary outcome: Time to recovery

Kalil A- N Engl J Med . 2020 Dec 11;NEJMoa2031994. doi: 10.1056/NEJMoa2031994. Online ahead of print.



Baricitinib vs Placebo (RCT)

• Phase 3, double-blind (Ely Lilly) 
• 1525 hospitalized adults
• SOC (7% CS)
• Baricitinib 4-mg (N=764) or 

placebo (N=761) for up to 14 
days

• 1ry endpoint; % progression to 
HFNO, NIV, IV or death by day 
28. 

• 2ry: all-cause mortality by day 
28.

• Participants : 
– active Covid-19;
– one inflammatory marker (LDH, CRP, 

Perritin) 
– not intubated at inclusion

Marconi et al COV-BARRIER study group

Lancet Respir Med 2021; published online Sep 1. http://dx.doi.org/10.1016/ S2213-2600(21)00331-3. 

PB+SOC
(n=761)

Baracitinib+SOC 
(n=764)

Total

Age 57.5 (13.8) 57.8 (14.3) 57.6 (14.1) 

Female 288 (37.8) 274 (35.9) 562 (36.9) 

BMI 30.6 (6.6) 30.4 (6.4) 30.5 (6.5)

Disease >7 days 640/756 (84.7) 625/762 (8Z.0) 1265/1518 (83.3) 

4-Hosp no O2 97/756 (12.8) 89/762 (11.7) 186/1518 (12.3) 

5-Hosp O2 472/756 (62.4) 490/762 (64.3) 962/1518 (63.4) 

6-NIV HFNO 187/756 (24.7) 183/762 (24.0) 370/1518 (24.4) 

Remdesivir 147/756 (19.4) 140/762 (18.4) 287/1518 (18.9) 

Corticosteroids 592/756 (78.3) 612/762 (80.3) 1204/1518 (79.3) 



Baricitinib vs Placebo (RCT)
Marconi et al COV-BARRIER study group

Overall, 27.8% of participants
receiving baricitinib vs 30.5%
receiving placebo progressed
(primary endpoint, OR 0.85,
95% CI 0.67-1.08; p=0.18).

Lancet Respir Med 2021; published online Sep 1. http://dx.doi.org/10.1016/ S2213-2600(21)00331-3. 



Siddiqi HK & Mehra MR - J Heart Lung Transplant . 2020 May;39(5):405-407

Monoclonal Abs Molnupiravir
Paxlovid

No steroids Careful use…

Do not harm: oxygenation/ infection prevention and therapies/ toxicities



Vers un traitement personnalisé
Statut immun./ fenêtre temporelle/ degré d’inflammation

Corticoides
• Pas dans les formes simples
• Probablement bon mais 

pas pour tout le monde…
• Importantes faiblesses des 

essais plateformes…

Pour qui? 
Dose??
Durée? 

Prévention/stratégies anti-
virales précoces

• Vaccination
• Ac monoclonaux
• Nouveaux antiviraux
• Pour qui en réa?? 

Formes précoces?
Charges virales élevée? 

Immunodéprimés? 

Immunomodulation
• Profil inflammatoire 

variable et changeant
• Résultats discutables
• Négatif pour les patients 

intubés
• Effets secondaires possibles

Pour qui?  
Avec quoi? 

Dose??
Durée? 


