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DÉCLARATION DES LIENS D’INTÉRÊTS
2016 – 2021

q Intervenante au titre d’orateur
Gilead, GSK vaccins, Menarini, MSD,  Novartis, Pfizer, ViiVhealth Care

q Participation à des groupes de travail
Pfizer

q Invitation congrès/journées scientifiques (2 à 3/an)

Eumedica, Gilead, MSD, Pfizer, Sanofi

q Vice - présidente de la SPILF et présidente du CNP de maladies 
infectieuses et tropicales

q Emprunt de diapositives … (COREB, E. Bothelo-Nevers, P. Loubet…)



DE QUOI PARLONS NOUS ?

Avril 2020
335 essais

� 309 « curatif »
� 23 prévention
� 3 les 2

(Fragkou PC et al. Clin Microbiol Infect 2020)



LE PROGRAMME…
I. Molécules à activité anti virale

1. Hydroxychloroquine
2. Ivermectine
3. Lopinavir/ritonavir
4. Remdisivir

II. Immunomodulateurs…
1. DXM…
2. Ac anti IL-6 R
3. Ac anti IL-1
4. Ac anti JAK

III. Et les autres



1- (HYDROXY)CHLOROQUINE

q Activité anti virale in vitro et in vivo
� Zika virus, coronavirus OC43, enterovirus EV-A71, grippe A/H5N1,
� Pas d’amélioration clinique démontrée / grippe, dengue ou 

chikungunya
q Activité sur ACE récepteur
q Modification PH lysozome
q + Effet immunomodulateur

� IL-1, IL-6, IFNg, TNF…



Etude observationnelle
26 patients traités
- HCQ 200 mg x 3 / j/10j
- ± azithromycine / 5 j (n=6)
20 patients / 16 contrôles

6 patients exclus analyse : 3 USI
1 décès et 1 arrêt pour EI

Clairance virale + fréquente à J6
Pas de données cliniques



Recovery, 25/03 – 05/06  2020
1561 HCQ / 3155 SOC
DDC 800 mg x 2 puis 400 mg x 2 / 9j
Pas de différence de mortalité à J28

Solidarity
11,330 adultes, 30 pays 
4088 SOC / 954 HCQ 
Pas de réduction mortalité J28
Pas de réduction durée hospitalisation

(Pan H et al, N Engl J Med 2020) (Horby P et al NEJM 2020)

HYDROXYCHLOROQUINE
TRAITEMENT CURATIF



HYDROXYCHLOROQUINE
TRAITEMENT CURATIF

12 RCT, 8569 patients
9 essais / SOC et 1 RCT / placebo
Posologies variables, effectifs très variables

q Pas d’effet sur mortalité
RR:1,09, IC95% [0.99 – 1.19]
9 essais, 8040 patients
(Recovery et Solidarity +++)

q Pas d’effet sur clairance virale à J14
RR: 1, IC95% [0,91 – 1,10]
3 essais, 213 patients



HYDROXYCHLOROQUINE
TRAITEMENT CURATIF

q Pas de différence / risque de VM
RR:1,11, IC95% [0.91 – 1.37]
3 essais, 4521 patients

q + Effets secondaires 
RR:2,90,  IC95% [1.49 – 5.64]
6 essais, 1394 patients
Pas de différence pour les EIG

Le 13/10/2021



HYDROXYCHLOROQUINE
PRE EXPOSITION

q Professionnels de santé (urgences, USI ou unités COVID), USA 
q HCQ DDC puis 400 mg/ semaine (494) ou 400 mg x 2 / semaine (495) vs 

placebo (494) / 12 semaines
q Aucun bénéfice de HCQ, quelque soit le schéma



HYDROXYCHLOROQUINE EN PRE EXPOSITION
• 600mg HCQ/j vs placebo / 8 semaines, USA
• 132 PS/200, 125 inclus dans l’analyse
• 4 / 64 [6.3%] vs 4 / 61 [6.6%]; P > .99.
• Arrêt pour futilité

Juin 2021…Journal of the Association of the Physicians of India

Utilité dans des pays
avec moins de moyens (EPI…), taux d’incidence plus élevés….????

Recommandation Inde sans aucune preuve, donc pas de RCT

Etude observationnelle
Questionnaire online
12000 HCW, 4257 HCQ, 7826 rien
Analyse / 2700 questionnaires
Bénéfice au-delà de 6 semaines de traitement ?



HYDROXYCHLOROQUINE
POSTEP

USA et Canada
Essai dématérialisé+++
4 jours post exposition d’un cas index confirmé (contact familial ou professionnel)
800 mg HCQ puis 600 mg 6-8 h plus tard et 600 mg/j pendant 4j vs placebo
COVID-19  confirmé ou symptômes COVID à 14j
Pas de différence



HYDROXYCHLOROQUINE
EN POST EXPOSITION

Randomisation par clusters : contacts même cas index randomisés en même temps
HCQ 800 mg puis 400 mg/j pdt 6 j
Critère principal = cas symptomatiques confirmés J14
672 clusters, 4399 contacts
HCQ : 1225 sujets / 338 clusters vs
pas d’intervention : 1300 sujets / 334 clusters
Pas de différence HCQ/SOC

COVID symptomatiques 5,7% vs 6,2% 
(RR 0,86, IC95% 0,52 – 1,42])

Transmission  18,7% vs 17,8% 
EI 56,1% vs 5,9% , pas d’EIG



HYDROXYCHLOROQUINE…



2- IVERMECTINE

Médicament anti parasitaire
Activité antivirale / virus ARN : VIH, dengue, West Nile 
Inhibition Importine α/β1 : système d’import nucléaire des 
protéines virales
Culture cellulaire : + ivermectine 2H après infection : à  48H 
diminution présence d’ARN viral d’un facteur 5000
Concentrations élevées (mg) et >>> concentrations plasmatiques 
en clinique (ng)

(Caly L et al, Antiviral Research 2020)



IVERMECTINE
TRAITEMENT CURATIF

Méta analyse, 10 RCT
� 5 vs placebo, 5 vs SOC
� 1 Espagne, 9 pays ressources faibles ou modestes
� Formes mineures ou modérées

¢ Patients jeunes (26 – 56 ans)
¢ Formes peu sévères (3 RCT patients non hospitalisés)
¢ Peu de comorbidités

Suivi 5 à 29 j
Doses variables (12 à 210 mg), durée 1 à 5 j

PCR + (8), PCR ou test Ag (1), PCR ou TDM (1)

(Roman YM Clin Infect Dis 2021)



(Roman YM Clin Infect Dis 2021)

q Pas d’effet / mortalité
(toutes causes confondues)
RR = 0,37; [IC95%, 0,12 – 1,13]. 

q Pas d’effet / durée de séjour 
RR = 0,72; [IC95%, 0,86 – 2,29]

q Pas + d’effets secondaires 
q Pas + d’EI graves 
q Pas d’effet / clairance virale 

IVERMECTINE
TRAITEMENT CURATIF



IVERMECTINE
PROPHYLAXIE

q 4 RCT et 5 études observationnelles

Shouman : Post EP, pas de PCR de confirmation, placebo ?
Chala : PrEP, pas de placebo,
clinicaltrials.gov; NCT04701710



IVERMECTINE
EN PRATIQUE …

q Pas de données très concluantes en traitement curatif
q Pas de données en prophylaxie (PreP ou PEP)



ET POURTANT …

¢ Inde : pre-exposition chez les professionnels de santé
¢ USA : consommation ++ de formulations vétérinaires
¢ …..Besoin d’études de qualité+++

� PAS de RCT versus placebo publié à ce jour pour la prophylaxie

¢ Clinicaltrials.gov:
� Prophylaxis for COVID-19: Ivermectin in Close Contacts of COVID-

19 Cases (IVERNEX-TUC) (IVERNEX-TUC): RCT 2:1 ivermectine (0,6mg/kg 
J1,J7) vs placebo, 750 personnes. Endpoint diagnostic de certitude. 
Argentine

� Effectiveness and Safety of Ivermectin for the Prevention of Covid-
19 Infection in Colombian Health Personnel (IveprofCovid19): 200 
mcg/kg par semaine 7 semaines vs placebo. 550 soignants; Endpoint 
clinique (pas de PCR). Colombie



3- LOPINAVIR/RITONAVIR
q Antiprotéase (VIH)
q SARS-COV-1

Données in vitro
Données cliniques + ribavirine

q MERS-COV
� Données in vitro
� Données chez l’animal
� Données cliniques + ribavirine + INFb

q Pas de RCT, pas d’utilisation des GC… 



LOPINAVIR/RITONAVIR

Recovery, 19/03/2020 – 29/06/2020
1616 lopinavir/ritonavir vs 3424 SOC
Mortalité à J28 (23% vs 22%, RR 1·03, 
IC95% 0·91–1·17; p=0·60)
Pas de différence quelque soit le 
groupe

Solidarity
1411 Lopinavir/r + 651 Lopinavir + IFN
vs 4088 SOC
200 mg x 2 / j / 14 j
Pas de différence de mortalité



Arrêt le 29/06/20

Le 13/10/2021



Arrêt après RECOVERY

Arrêt avec SOLIDARITY

Le 13/10/2021



4- REMDISIVIR
(ANALOGUE NUCLÉOSIDIQUE)

q Inhibiteur de l’ARN polymérase (Ebola)
qEfficacité in vitro

SARS-CoV-1 et MERS-CoV
SARS-Cov-2

qEfficacité modèle animal MERS-Cov
+ Remdisivir 12H après inoculation
= réduction des lésions pulmonaires



n engl j med 384;6 nejm.org February 11, 2021 507

Repurposed Antivir al Drugs for Covid-19

or in any particular subgroup. The findings for 
mortality and for initiation of ventilation cannot 
have been appreciably biased by the open-label 
design without placebos, or by variation in local 
care or patient characteristics, and were little 
affected when homogeneity was increased by 
stratification according to geographic region, age, 
or use of ventilation at entry. No trial drug reduced 
the initiation of mechanical ventilation. The simi-
larity of this null effect for all four drugs is 
further evidence that none has any material ef-

fect on major disease progression, a conclusion 
supported by analyses of the combined outcome 
of death or ventilation initiation.

Although assignment to any of the active trial 
treatments in this open-label trial somewhat 
delayed discharge from the hospital, this could 
have been because some recovered patients oth-
erwise fit for discharge were kept in the hospital 
merely to continue their trial treatment. In all 
patients and in those not receiving ventilation, 
assignment to each active trial drug increased 

Figure 4. Meta-Analysis of Mortality in Trials of Random Assignment of Remdesivir or Its Control to Hospitalized Patients with Covid-19.

Percentages show Kaplan–Meier 28-day mortality. Values for observed minus expected number of deaths (O − E) are log-rank O − E for 
the Solidarity trial, O − E from 2-by-2 tables for the Wuhan7 and international8 trials, and w.loge hazard ratio for each stratum in the Adap-
tive Covid-19 Treatment Trial (ACTT-1)6 (with the weight w being the inverse of the variance of the loge hazard ratio, which was calculated 
from the confidence interval of the hazard ratio). Rate ratios were calculated by taking the loge rate ratio to be (O − E)/V with a Normal 
distribution and variance 1/V. Subtotals or totals of (O − E) and of V yield inverse-variance–weighted averages of the loge rate ratios. For 
balance, controls in the 2:1 trials were counted twice in the control totals and subtotals. Diamonds show 95% confidence intervals for 
treatment effects. Squares and horizontal lines show treatment effects in particular subgroups and their 99% confidence intervals, with 
an arrow if the upper 99% confidence limit is outside the range shown. The area of each square is proportional to the variance of O − E 
in the subgroup it describes.

0.5 1.0 2.0 2.51.5 3.0

Control BetterRemdesivir Better

Solidarity (stratified according to
oxygen use and ventilation)

No supplemental oxygen
Low-flow or high-flow oxygen
Ventilation
Stratified total: Solidarity

ACTT-1 (stratified according to 
4 ordinal score levels)

No supplemental oxygen
Low-flow oxygen
High-flow oxygen or noninvasive

ventilation
Invasive ventilation
Stratified total: ACTT-1

Trials with few deaths (and 
randomization ratio of 2:1)

Wuhan: low-flow oxygen
Wuhan: high-flow oxygen or ventilation
International: no supplemental oxygen
Stratified total: 2:1 trials

Risk groups (calculated by summation
of relevant strata)

Lower risk: strata with no
ventilation

Higher risk
Stratified total
Heterogeneity between trials (Solidarity vs. ACTT-1 vs. 2:1 trials): χ2

2
=0.5

Remdesivir
Rate Ratio for Death

(99% CI; 95% CI for totals)

Observed–Expected
No. of Deaths in 
Remdesivir GroupControlSubgroup

no. of deaths reported/no. of patients (%)

Value Variance

11/661 (2.0) 13/664 (2.1)

0.0

0.90 (0.31–2.58)
  192/1828 (12.2)   219/1811 (13.8) 0.85 (0.66–1.09)
  98/254 (43.0)   71/233 (37.8) 1.20 (0.80–1.80)

  301/2743 (12.5)    303/2708 (12.7) 0.94 (0.80–1.10)

3/75 (4.1) 3/63 (4.8) 0.82 (0.10–6.61)
  9/232 (4.0)   25/203 (12.7) 0.30 (0.11–0.81)
19/95 (21.2) 20/98 (20.4) 1.02 (0.44–2.34)

  28/131 (21.9)   29/154 (19.3) 1.13 (0.57–2.23)
  59/533 (11.1)   77/518 (14.9) 0.82 (0.58–1.16)

11/129 (8.5)         (7/68)×2 (10.3) 0.81 (0.21–3.07)
11/29 (37.9)         (3/10)×2 (30.0) 1.40 (0.20–9.52)
5/384 (1.3)         (4/200)×2 (2.0) 0.64 (0.10–3.94)
27/542 (5.0)       (14/278)×2 (5.0) 0.86 (0.42–1.77)

231/3309 (7.0) 282/3277 (8.6) 0.80 (0.63–1.01)

156/509 (30.6) 126/505 (25.0) 1.16 (0.85–1.60)
  387/3818 (10.1)   408/3782 (10.8)

−0.6
−16.9

7.6
−10.0

−0.3
−8.0
0.2

1.8
−6.4

−0.8
0.6

−0.9
−1.1

−27.6

10.1

6.0
101.8
40.8

148.6

1.5
6.7
9.6

14.3
32.1

3.7
1.8
2.0
7.5

121.6

66.5
−17.5 188.1 0.91 (0.79–1.05)

P=0.20
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Downloaded from nejm.org on August 18, 2021. For personal use only. No other uses without permission. 
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Remdesivir 10-Day Course Compared With Control
(Placebo or Standard Care [4 trials])

Of the 4 RCTs comparing remdesivir with control
(placebo or standard care), 2 used a placebo (5, 13) and
2 used standard care as the control (4, 12) (Table and
Appendix Table). One RCT included only patients with
moderate disease (12), but the other 3 RCTs included
patients with more severe COVID-19, including critical
disease (4, 5, 13). We used 28-day (instead of 11-day)
data from SIMPLE-2 (Study to Evaluate the Safety and
Antiviral Activity of Remdesivir [GS-5734] in Participants
With Moderate Coronavirus Disease [COVID-19] Compared

to Standard of Care Treatment) (12) to allow pooling with
studies that had longer follow-up.

All-CauseMortality
Our updated analyses, including new results from

Solidarity, show that remdesivir, compared with control,
probably results in little to no difference in mortality (risk
ratio [RR], 0.93 [95% CI, 0.82 to 1.06]; absolute risk differ-
ence [ARD], �0.8% [CI, �2.2% to 0.7%]; 4 RCTs) (moder-
ate COE) (Figure 1, top). Mortality results varied little
when we did sensitivity analyses that included results of a
5-day course of remdesivir.

Figure 1.Mortality for remdesivir 10-d course vs. control (placebo or standard care).

Favors Control Favors Remdesivir
0.1 1 2 5 100.2 0.5

Favors ControlFavors Remdesivir
0.1 1 2 100.5

Study, Year (Reference)

Beigel et al [ACTT-1], 2020 (5)

Wang et al, 2020 (13)

Spinner et al [SIMPLE-2], 2020 (12)

Pan et al [Solidarity], 2020 (4)

Fixed-effects model

Heterogeneity: I2 = 6%

Control ControlRemdesivir

Events, n Total, n Events, n Total, n RR RR (95% CI)

Study, Year (Reference)

Control ControlRemdesivir

Events, n Total, n Events, n Total, n RR RR (95% CI)
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2708

3507

0.74 (0.54–1.01)

1.09 (0.54–2.18)

0.52 (0.10–2.80)

0.98 (0.84–1.14)

0.93 (0.82–1.06)

0.84 (0.18–4.02)

0.52 (0.10–2.80)

0.85 (0.38–1.88)

0.78 (0.41–1.50)

0.32 (0.15–0.66)

0.83 (0.34–2.04)

0.87 (0.72–1.04)

0.81 (0.68–0.96)

0.98 (0.56–1.72)

1.14 (0.71–1.81)

1.26 (0.44–3.63)

1.27 (0.99–1.62)

1.19 (0.98–1.46)

No supplemental oxygen at baseline

Beigel et al [ACTT-1], 2020 (5)

Spinner et al [SIMPLE-2], 2020 (12)

Pan et al [Solidarity], 2020 (4)

Fixed-effects model

Heterogeneity: I2 = 0%

Supplemental oxygen and not ventilated at baseline

Beigel et al [ACTT-1], 2020 (5)

Wang et al, 2020 (13)

Pan et al [Solidarity], 2020 (4)

Fixed-effects model

Heterogeneity: I2 = 71%

Ventilated or ECMO at baseline

Beigel et al [ACTT-1], 2020 (5): high-flow

   oxygen or noninvasive ventilation

Beigel et al [ACTT-1], 2020 (5): ventilation

Wang et al, 2020 (13)

Pan et al [Solidarity], 2020 (4)

Fixed-effects model

Heterogeneity: I2 = 0%

The black diamonds reflect pooled results from randomized controlled trials (listed above) that enrolled patients in the corresponding respiratory sup-
port subgroups. ACTT-1 = Adaptive COVID-19 Treatment Trial; ECMO = extracorporeal membrane oxygenation; RR = risk ratio; SIMPLE-2 = Study to
Evaluate the Safety and Antiviral Activity of Remdesivir [GS-5734] in Participants With Moderate Coronavirus Disease [COVID-19] Compared to
Standard of Care Treatment. Top.Overall. Bottom. Results by initial respiratory status.

Major Update: Remdesivir for Adults With COVID-19 REVIEW

Annals.org Annals�of�Internal�Medicine� � � � � � � � � � � � � � � � � � � � 3

REMDISIVIR
(Beigel JH NEJM 2020)

ACTT-1
(1000 patients)

Mortalité à J29 
Patient sous 02 HR 0.3 (0.14-0.64)

(NEJM 2021)SOLIDARITY
(5000 patients)

Meta-Analyse (Kaka AS Ann Inter Med 2021)

Population globale : pas d’effet / mortalité
évolution vers VM/ECMO, HR 0.7 (0.6-0.9)



REMDISIVIR (4)
INTÉRÊT POTENTIEL ? 

Patients sous O2
COVID pas trop « sévères »
Phase initiale de la maladie
Réduction de durée des symptômes (transmissibilité ??)
et durée hospitalisation
Pas de diminution de mortalité
DISCOVERY : NS
OMS : pas de preuve d’amélioration de survie ni de diminution 
de VM (Novembre 2020)



LE PROGRAMME…
I. Molécules à activité anti virale

1. Hydroxychloroquine
2. Ivermectine
3. Lopinavir/ritonavir
4. Remdisivir

II. Immunomodulateurs…
1. DXM…
2. Ac anti IL-6 R
3. Ac anti IL-1

III. Et les autres



1- DXM…ET LES AUTRES

(Recovery Collaborative Group, NEJM 2021)

RECOVERY
6425 patients
4321 SOC/2104 DXM
Mortalité à J28



DXM…ET LES AUTRES

qMeta-Analyse
� 7 essais, 1700 patients, CTC vs Placebo, mortalité à J28

In the RECOVERY trial (NCT04381936), approximately 16%
of patients in the control group received dexamethasone. This
was regarded as reflecting usual practice,22 and was not
considered to introduce a risk of bias in the effect of assignment
to the intervention. Furthermore, any such bias would be
toward the null.

There were 222 deaths among 678 patients randomized to
corticosteroids and 425 deaths among 1025 patients random-
ized to usual care or placebo. Based on a fixed-effect meta-
analysis, the summary OR was 0.66 (95% CI, 0.53-0.82;
P < .001) for all-cause mortality comparing corticosteroids with
usual care or placebo (Figure 2). This corresponds to an abso-
lute mortality risk of 32% with corticosteroids compared with
an assumed mortality risk of 40% with usual care or placebo.
There was little inconsistency between the trial results
(I2 = 15.6%; P = .31 for heterogeneity), and the summary OR was
0.70 (95% CI, 0.48-1.01; P = .053) based on a random-effects
meta-analysis.

In the analysis that excluded patients recruited to the
RECOVERY trial, the OR was 0.77 (95% CI, 0.56-1.07) for all-
cause mortality comparing corticosteroids with usual care or
placebo, which was consistent with the corresponding result
based on patients in the RECOVERY trial who were receiving
invasive mechanical ventilation at randomization (OR, 0.59
[95% CI, 0.44-0.78]). This latter OR was not adjusted for age
and therefore differs from the age-adjusted rate ratio in the re-
port of the RECOVERY trial.7

The overall inverse variance–weighted fixed-effect risk ra-
tio was 0.80 (95% CI, 0.70-0.91) for all-cause mortality com-
paring corticosteroids with usual care or placebo. The GRADE
assessment of the certainty of the evidence that corticoste-
roids reduce all-cause mortality in critically ill patients with
COVID-19 was moderate due to minor concerns across (1) im-
precision, (2) a small amount of heterogeneity, and (3) a small
risk of reporting bias due to some trials not responding to the
requests for data.

For all-cause mortality comparing corticosteroids vs usual
care or placebo, the fixed-effect summary OR was 0.64 (95% CI,
0.50-0.82; P < .001) for trials of dexamethasone (3 trials, 1282
patients, and 527 deaths; corresponding absolute risk of 30%
for dexamethasone vs an assumed risk of 40% for usual care
or placebo) and the OR was 0.69 (95% CI, 0.43-1.12; P = .13) for
trials of hydrocortisone (3 trials, 374 patients, and 94 deaths;
corresponding absolute risk of 32% for hydrocortisone vs an as-
sumed risk of 40% for usual care or placebo). Using meta-
regression to compare the associations for hydrocortisone and
dexamethasone, the ratio of ORs was 1.06 (95% CI, 0.37-2.99).
From the random-effects meta-analyses, the OR was 0.65 (95%
CI, 0.36-1.17) for dexamethasone and the OR was 0.87 (95% CI,
0.072-10.5) for hydrocortisone; the wide 95% CIs reflect the im-
precisely estimated between-trial variance because each analy-
sis included only 3 trials. Only 1 trial (NCT04244591), which
enrolled 47 patients of whom 26 died, evaluated
methylprednisolone and the OR was 0.91 (95% CI, 0.29, 2.87;

Figure 2. Association Between Corticosteroids and 28-Day All-Cause Mortality in Each Trial, Overall, and According to Corticosteroid Drug

Weight,
%

Favors
steroids

Favors no
steroids

0.2 41
Odds ratio (95% CI)

No. of deaths/total
No. of patientsInitial dose and

administrationDrug and trial
Dexamethasone

Odds ratio
(95% CI)Steroids No steroids

100.0Overall (fixed effect)
P = .31 for heterogeneity; I2 = 15.6%

0.66 (0.53-0.82)222/678 425/1025

Overall (random effectsa) 0.70 (0.48-1.01)222/678 425/1025

76.60Subgroup fixed effect 0.64 (0.50-0.82)166/459 361/823

0.92High: 20 mg/d intravenously 2/7 2/12DEXA-COVID 19 NCT04325061 2.00 (0.21-18.69)
18.69High: 20 mg/d intravenously 69/128 76/128CoDEX NCT04327401 0.80 (0.49-1.31)
57.00Low: 6 mg/d orally or intravenously 95/324 283/683RECOVERY NCT04381936 0.59 (0.44-0.78)

Hydrocortisone

19.94Subgroup fixed effect 0.69 (0.43-1.12)43/195 51/179

6.80Low: 200 mg/d intravenously 11/75 20/73CAPE COVID NCT02517489 0.46 (0.20-1.04)

Methylprednisolone
3.46High: 40 mg every 12 h intravenously 13/24 13/23Steroids-SARI NCT04244591 0.91 (0.29-2.87)

1.39Low: 200 mg/d intravenously 6/15 2/14COVID STEROID NCT04348305 4.00 (0.65-24.66)
11.75Low: 50 mg every 6 h intravenously 26/105 29/92REMAP-CAP NCT02735707 0.71 (0.38-1.33)

ClinicalTrials.gov
identifier

The area of the data marker for each trial is proportional to its weight in the
fixed-effect meta-analysis. The Randomized Evaluation of COVID-19 Therapy
(RECOVERY) trial result is for patients who were receiving invasive mechanical
ventilation at randomization. CAPE COVID indicates Community-Acquired
Pneumonia: Evaluation of Corticosteroids in Coronavirus Disease; CoDEX,
COVID-19 Dexamethasone; COVID STEROID, Hydrocortisone for COVID-19 and
Severe Hypoxia; DEXA-COVID 19, Efficacy of Dexamethasone Treatment for
Patients With ARDS Caused by COVID-19; REMAP-CAP, Randomized,
Embedded, Multifactorial Adaptive Platform Trial for Community-Acquired

Pneumonia; Steroids-SARI, Glucocorticoid Therapy for COVID-19 Critically Ill
Patients With Severe Acute Respiratory Failure.
a The random-effects analysis estimates both the average and variability of

effects across studies. The 95% CI for the average effect (shown here) is wide
because there is a small number of studies, some of which have very small
sample size. The prespecified primary analysis was the fixed-effect analysis,
which should be used to guide clinical interpretation of the results.

Research Original Investigation Association Between Systemic Corticosteroids and Mortality Among Critically Ill Patients With COVID-19

1336 JAMA October 6, 2020 Volume 324, Number 13 (Reprinted) jama.com
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DXM
Pneumonie COVID+ requérant O2
Bénéfice si initiée au-delà de J5 des symptômes
Dose: 6 mg/j IV ou PO pour une durée max de 10 jours
Alternatives : méthylprednisolone (32 mg) ou prednisone
(40 mg)  ou hydrocortisone (160 mg)
Effets Indésirables (EI): 

Hyperglycémie transitoire
Pas de signal sur infections secondaires 
Pas de données / risque d’augmentation d’excrétion virale

Pas de données sur le pronostic > 28 j Fadel R et al. Clin Infect Dis 2020
RECOVERY collaborative group N Eng J Med 2020

Prado Jeronimo et al. Clin Infect Dis 2020
Nelson B et al. Clin Infect Dis 2020

Sterne et al. JAMA 2020
Tomazini BM et al. JAMA 2020

Dequin PF et al. JAMA 2020
Angus DC et al. JAMA 2020 



2- AC ANTI IL-6 R
q Orage cytokinique
q Lymphopénie et déficit en IFN type I et III
q Production IL-6 / Cov >> M. influenza et parainfluenza
q Inhibiteurs récepteur IL-6



AC ANTI IL-6 R

(Hermine O et al JAMA Intern Med. 2021
Mariette X et al JAMA intern Med 2021)

q CORIMUNO-TOCI 1
� COVID + O2 ≥ 3 l / mn (pas de VM ni VNI)
� 64 Toci / 67 SOC
� Bénéfice mortalité + VM à J14 (36% SOC vs 24% T)
� Résultats ns à J28

q Prolongation suivi à J90
¢ CRP > 150 mg/L : décès 9 % T vs 35 % SOC

(((Hermine O et al JAMA Intern Med 2020) 

J28



AC ANTI IL-6 R
q Recovery: 2022 Tocilizumab vs 2094 SOC
q Hypoxémie (sat < 94% AA ou oxygénothérapie), CRP≥ 75 

mg/l
+ CT 82%
q Mortalité à J28

Toci 31% vs SOC 35% (RR=0,85; IC95% : 0.76-0.94, 
p=0,0028)

q Patients non VM : moins d’aggravation (VM ou décès) :
35% Toci vs 42% SOC (RR=0,84, IC95% : 0,84-0,92)

q Patients + VM pas de différence :
49% Toci vs 51% SOC (RR=0,93, IC95% : 0,74-1,18)

q Bénéfice association CT



ANTI IL-6 R
q 27 essais, 11112 patients
q Mortalité globale à J28 : OR = 0.86 [IC95%, 0.79-0.95]; P = 0.03
q Mortalité ou VM à J28 : OR = 0.77 [IC95%, 0.70-0.85], P <0.001

Mortalité J28
22% Anti-IL6 vs 25% SOC
OR 0.86 (IC95% 0.79-0.95)

Tocilizumab OR 0.83 (IC95% 0.74-0.92)
Sarilumab OR 1.08 (IC 95% 0.86-1.36) 

Le 13/10/2021
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patients died versus 137 (25%) of 553 patients receiving 
standard of care with or without placebo (OR 0·38 [95% CI 
0·26–0·56]; p<0·0001; table 2). No interaction effect was 
observed among the six studies and anakinra treatment for 
the primary outcome (p=0·15; table 2). After adjusting for 
age, comorbidities, baseline PaO₂/FiO₂, lymphopenia and 
CRP concen trations, anakinra was shown to independently 
protect against mortality (adjusted OR 0·32 [95% CI 
0·20–0·51]; p<0·0001; table 2). Similar ORs were estimated 
for anakinra treatment after adjustment for ferritin (data 
available for 486 patients; adjusted OR 0·35 [95% CI 
0·23–0·52]; p<0·0001) and IL-6 concentrations (data 
available for 530 patients; 0·54 [0·33–0·87]; p=0·01). The 
predefined sensitivity analyses for randomised controlled 
trials were not possible, since only one randomised 
controlled trial was included in this meta-analysis.

The mortality reduction associated with anakinra 
treatment was significant in the absence of dexamethasone 
co-administration (559 patients; OR 0·23 [95% CI 
0·12–0·43]), but not with co-administration of dexa-
methasone (239 patients; 0·72 [0·37–1·41]; pBreslow=0·012). 
Similarly, this beneficial effect of anakinra was significant 
in patients breathing spontaneously at baseline 
(792 patients; OR 0·30 [95% CI 0·19–0·48]) but not in the 
smaller subgroup of those who were mechanically 
ventilated at baseline (103 patients; 0·52 [0·20–1·36]; 
pBreslow=0·45). Subgroup analyses adjusting for CRP and 
ferritin concentrations and baseline PaO₂/FiO₂ showed 
that anakinra was more effective in lowering mortality in 
patients presenting with CRP concentrations higher than 
100 mg/L (OR 0·28 [95% CI 0·17–0·47]), but the 
therapeutic efficacy of anakinra did not appear to be 
related to baseline ferritin concentrations or baseline 
PaO₂/FiO₂ (figure 3). In a subgroup analysis of 
116 patients with diabetes and 299 patients without 
diabetes, the effect of anakinra on mortality was similar 
in both groups (OR 0·40 [95% CI 0·17–0·91] vs 0·37 
[0·19–0·74]; pBreslow=0·90).

The safety of anakinra was investigated as a 
secondary endpoint. Anakinra treatment was associated 
with elevation of liver function tests (pooled OR 3·00 
[95% CI 0·26–34·66]; I² 85%), as well as onset of 
leukopaenia (3·71 [0·49–27·84]; I² 51%) and secondary 
infection (1·35 [0·59–3·10]; I² 79%; appendix p 7). 
Thrombo embolic events were reported in only two 
studies;23,28 thus, no meta-analysis was done for this 
endpoint. Nevertheless, in both studies, anakinra did not 
increase the thromboembolic risk compared to standard-
of-care treatment or placebo, or both.

Discussion
The results of this systematic review and meta-analysis 
indicate that, in patients admitted to hospital with 
pneumonia due to COVID-19, treatment with anakinra 
reduces mortality when compared with standard of care, 
with or without placebo. This survival benefit was most 
profound in patients with hyperinflammation and 

Figure 2: Forest plot showing mortality from aggregate data meta-analysis
Odds ratios calculated with a fixed-effects Mantel-Haenszel test.

Balkhair et al (2021)30

Bozzi et al (2021)25

Cauchois et al (2020)22

Cavalli et al (2021)26

Huet et al (2020)23

Kooistra et al (2020)28

Kyriazopoulou et al (2021)29

The CORIMUNO-19 Collaborative group (2021)24 

Pontali et al (2021)27

Total (95% CI)
Heterogeneity: τ2= 0·2966; χ2=11·52, df=8 (p=0·17); I2=31%

Events

13
 9
 0
 3
 7
 4

15
13
 9

Total

 45
 65
 12
 62
 52
 21

130
 59
 63

509

Anakinra

Events

11
19
 1

62
19
 7

29
13
19

Total

 24
 55
 10

275
 44
 39

130
 55
 44

676

Control Weight

8·0%
13·9%

0·9%
17·0%
13·9%

3·1%
20·1%

8·2%
15·0%

100·0%

0·48 (0·17–1·34)
0·30 (0·12–0·75)
0·07 (0·00–46·88)
0·17 (0·05–0·58)
0·20 (0·08–0·55)
1·08 (0·28–4·20)
0·45 (0·23–0·90)
0·91 (0·38–2·19)
0·22 (0·09–0·55)
0·37 (0·27– 0·51)

0·05 0·1 0·5 1 2 10 20

Odds ratio (95% CI)

Favours anakinra Favours standard of care 

Univariate analysis Multivariate analysis

Odds ratio 
(95% CI)

p value Odds ratio 
(95% CI)

p value

Anakinra treatment 0·38 (0·26–0·56) <0·0001 0·32 (0·20–0·51) <0·0001

Age >72 years* 4·97 (3·5–7·06) <0·0001 1·89 (1·12–3·20) 0·018

Charlson comorbidity index >2* 6·35 (4·01–10·06) <0·0001 3·75 (1·99–7·07) <0·0001

PaO₂/FiO₂ <100 2·18 (1·50–3·17) <0·0001 2·89 (1·80–4·64) <0·0001

CRP >100 mg/L 1·76 (1·21–2·55) 0·003 1·21 (0·76–1·92) 0·42

Lymphopenia (<580 lymphocytes 
per mm³)*

3·08 (2·12–4·49) <0·0001 3·05 (1·90–4·89) <0·0001

Study ·· 0·15 ·· ··

CRP=C-reactive protein. PaO₂/FiO₂=ratio of the arterial partial oxygen pressure divided by the fraction of inspired 
oxygen. *For continuous variables, the best cutoff was estimated from the receiver operating characteristic using the 
Youden Index. 

Table 2: Univariate and multivariate logistic regression analysis of variables associated with mortality in 
the individual patient-level data analysis of 895 patients

3- ANTI-IL1
Anakinra : Pas de nouveauté
¢ Meta-Analyse 

� 1 185 patients, 9 études (8 études observationnelles, 1 RCT), 
mortalité

(Kyriazopoulou, Lancet Rheum 2021)

En attente de plus de 
données
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Effect of anakinra versus usual care in adults in hospital with 
COVID-19 and mild-to-moderate pneumonia 
(CORIMUNO-ANA-1): a randomised controlled trial 
The CORIMUNO-19 Collaborative group*†

Summary
Background Patients with COVID-19 pneumonia have an excess of inflammation and increased concentrations of 
cytokines including interleukin-1 (IL-1). We aimed to determine whether anakinra, a recombinant human IL-1 receptor 
antagonist, could improve outcomes in patients in hospital with mild-to-moderate COVID-19 pneumonia.

Methods In this multicentre, open-label, Bayesian randomised clinical trial (CORIMUNO-ANA-1), nested within the 
CORIMUNO-19 cohort, we recruited patients from 16 University hospitals in France with mild-to-moderate COVID-19 
pneumonia, severe acute respiratory syndrome coronavirus 2 infection confirmed by real-time RT-PCR, requiring at 
least 3 L/min of oxygen by mask or nasal cannula but without ventilation assistance, a score of 5 on the WHO Clinical 
Progression Scale (WHO-CPS), and a C-reactive protein serum concentration of more than 25 mg/L not requiring 
admission to the intensive care unit at admission to hospital. Eligible patients were randomly assigned (1:1) using a 
web-based secure centralised system, stratified by centre and blocked with varying block sizes (randomly of size two or 
four), to either usual care plus anakinra (200 mg twice a day on days 1–3, 100 mg twice on day 4, 100 mg once on day 5) 
or usual care alone. Usual care was provided at the discretion of the site clinicians. The two coprimary outcomes were 
the proportion of patients who had died or needed non-invasive or mechanical ventilation by day 4 (ie, a score of >5 on 
the WHO-CPS) and survival without need for mechanical or non-invasive ventilation (including high-flow oxygen) at 
day 14. All analyses were done on an intention-to-treat basis. The trial is registered with ClinicalTrials.gov, NCT04341584, 
and is now closed to accrual.

Findings Between April 8 and April 26, 2020, we screened 153 patients. The study was stopped early following the 
recommendation of the data and safety monitoring board, after the recruitment of 116 patients: 59 were assigned to 
the anakinra group, and 57 were assigned to the usual care group. Two patients in the usual care group withdrew 
consent and were not analysed. In the analysable population, the median age was 66 years (IQR 59 to 76) and 80 (70%) 
participants were men. In the anakinra group, 21 (36%) of 59 patients had a WHO-CPS score of more than 5 at day 4 
versus 21 (38%) of 55 in the usual care group (median posterior absolute risk difference [ARD] –2·5%, 90% credible 
interval [CrI] –17·1 to 12·0), with a posterior probability of ARD of less than 0 (ie, anakinra better than usual care) of 
61·2%. At day 14, 28 (47%; 95% CI 33 to 59) patients in the anakinra group and 28 (51%; 95% CI 36 to 62) in the usual 
care group needed ventilation or died, with a posterior probability of any efficacy of anakinra (hazard ratio [HR] being 
less than 1) of 54·5% (median posterior HR 0·97; 90% CrI 0·62 to 1·52). At day 90, 16 (27%) patients in the anakinra 
group and 15 (27%) in the usual care group had died. Serious adverse events occurred in 27 (46%) patients in the 
anakinra group and 21 (38%) in the usual care group (p=0·45).

Interpretation Anakinra did not improve outcomes in patients with mild-to-moderate COVID-19 pneumonia. Further 
studies are needed to assess the efficacy of anakinra in other selected groups of patients with more severe COVID-19.

Funding The Ministry of Health, Programme Hospitalier de Recherche Clinique, Foundation for Medical Research, 
and AP-HP Foundation.

Copyright © 2021 Elsevier Ltd. All rights reserved.

Introduction 
COVID-19 is a respiratory disease, induced by severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 
that has already caused more than 1 million deaths over 
the word.1–4 Most people with COVID-19 have only 
mild or uncomplicated symptoms, but approximately 
10–15% of patients have moderate or severe disease that 
requires admission to hospital and oxygen support, and 
3–5% require admission to an intensive care unit (ICU) 

mainly for ventilation assistance.4,5 In severe cases, 
COVID-19 can be complicated by acute respiratory 
distress syndrome. Older age, male sex, and comorbid 
diseases are risk factors for death.1,6–7

At the beginning of the epidemic in France, when no 
standard of care was defined, we decided to set up the 
publicly supported CORIMUNO-19 (Cohort Multiple 
randomized controlled trials open-label of immune 
modulatory drugs and other treatments in COVID-19 
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Diminution mortalité J28
11% vs 25%,

aOR 0.32 [IC95% 0.20–0.51]
CRP > 100 mg/L

OR 0.28 [IC95% 0.17–0.47]
Pas association à DXM



ANTI-IL1

(Carrichio, JAMA 2021)

Canakimumab
RCT, Canada, 454 patients + SOC
70% O2 « simple »
Survie sans VM à J29

follow-up before day 29 was considered as a responder if
they did not require IMV any time after day 2 and either was
discharged from hospital with clinical status lower than 2 or
the patient’s last clinical status was obtained after day 14 and
was better than at baseline. Otherwise, the patient was con-
sidered as a nonresponder. A supplementary analysis was
performed in which all patients who were lost to follow-up or
discontinued the study before day 29 with a clinical status
higher than 1 were considered as nonresponders. As a sensi-
tivity analysis, the difference in the rates of IMV-free survival
between treatment groups was estimated using a marginal
standardization method in which the rate difference was
derived from the predicted rates for every patient using a
logistic regression model, with treatment as main effect of
interest adjusted by region and baseline clinical status.16

The same logistic regression model for the primary analy-
sis was used for the key secondary end point of death related
to COVID-19 during the 29-day period after study treatment
and for the exploratory end point of IMV-free survival with-
out use of anakinra or tocilizumab.

The hypothesis tests for primary and key secondary analy-
ses were conducted in hierarchical order with the 2-sided
family-wise type I error rate controlled at 0.05, which was also
the threshold for statistical significance. No other secondary,
exploratory, or supplementary analyses presented were in-
cluded as part of the testing hierarchy that controlled for mul-
tiplicity. Because of the potential for type I error due to mul-
tiple comparisons, findings for analyses of secondary end
points should be interpreted as exploratory.

Time to death or use of IMV, time to death, and use of IMV
or of anakinra or tocilizumab were evaluated using survival
analysis. Survival curves were elaborated based on Kaplan-
Meier estimates of survival functions, and the hazard ratios
were obtained using a Cox proportional hazard model. Sur-
vival curves were visually examined to confirm that there were
no apparent violations of the proportional hazard assump-
tion. The exploratory end points of time to discharge from hos-
pital, time to recovery, and time to improvement of at least 2
levels in clinical status up to day 29 were analyzed based on
Cox-proportional hazards model adjusted by region and base-
line clinical status. Baseline demographic and clinical charac-
teristics of the patients, the evolution of serum levels of mark-
ers of inflammation, and other exploratory outcomes were
summarized and presented using descriptive statistics. SAS
software version 9.4 (SAS Institute Inc) was used for the analy-
sis of this study.

Results
Trial Population
From 477 patients screened from April to August 2020, 454
adult patients hospitalized with severe COVID-19 were en-
rolled and randomized (Figure 1). Six randomized patients dis-
continued the study before receiving study drug: 3 withdrew
their consent to participate immediately after randomization
and 3 did not meet eligibility criteria. In total, 448 patients re-
ceived canakinumab (n = 225) or placebo (n = 223).

Figure 2. Use of IMV or Death and Discharge From Hospital
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Kaplan-Meier estimates are for patients with COVID-19 and hyperinflammation
(N = 454, 227 in each group) treated with the standard care plus 1 single dose of
canakinumab or placebo on day 1. Data markers represent censoring times.
A and B, Patients were censored after day 29 or at the last follow-up if they
discontinued the study; C, patients who died were not censored up to day 29.
By day 29, 12 patients died in the canakinumab group and 16 in the placebo
group. Most patients completed the observation period of 29 days, and
therefore the median observation time was 29 days. Of note, 14 patients
were readmitted to the hospital after discharge: 8 in the canakinumab group
and 6 in the placebo group. The median time to hospital discharge was 10 days
(95% CI, 9-12) for the canakinumab group and 11 days (95% CI, 10-12) for the
placebo group.
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89% Canakimumab
86% Placebo 

OR 1.4 (0.8-2.5)



EN RÉSUMÉ
1. Tocilizumab :
Pas systématique
Pas si co infection bactérienne ou fongique ou ID
Pas en ambulatoire
RCT J 60
¢ Service de médecine :
oxygénothérapie + inflammation ++ (CRP ≥ 75 mg/l) et pas d’amélioration à 48H SOC 
(dexaméthasone)
¢ USI et réanimation : (pas si VM)
oxygénothérapie à haut débit ou VNI et pas d’amélioration à 48H SOC 
(dexaméthasone)
délai < 72 H
2. Sarilumab : ne pas utiliser
3. Anakinra : ne pas utiliser, en attente de données 



LE PROGRAMME…
I. Molécules à activité anti virale

1. Hydroxychloroquine
2. Ivermectine
3. Lopinavir/ritonavir
4. Remdisivir

II. Immunomodulateurs…
1. DXM…
2. Ac anti IL-6 R
3. Ac anti IL-1

III. Et les autres



1- VIT D
q Rôle immunomodulateur ?

Activité anti inflammatoire (réduction de la production de 
cytokines)
Activité antivirale : augmentation ACE2

qEtude de cohorte, 18148 employés d’une entreprise (/50 
états)

qDosage VitD en 2019 ou 2020 (avant l’épidémie)
qCOVID confirmée par sérodiagnostic
qVitD < 20ng/mL associée à risque de 1.28 (95% CI, 1.10-

1.48; P = .001) à 1.47 (95% CI, 1.28-1.70; P < .001) 

(Li Y et al JAMA Netw Open. 2021)



MAIS…
q Multivariable models adjusting for age, race/ethnicity, sex, 

education, BMI, blood pressure, smoking status, and 
geographical location

q Odds ratios de 0.93 (95% CI, 0.79-1.09; P = .36) à 1.09 (95% CI, 
0.93-1.27; P = .29) La vit D

est un bon marqueur de 
niveau socio-économique…



2- STATINES (1)
q Effet immunomodulateur

� Inhibition réponse pro inflammatoire induite par TLR
� Activation ACE-2

q Inhibition replication virale

(Castiglione V et al Eur J Cardiovasc Pharmaco 2020)



STATINES (2)

q Etudes observationnelles :
� Diminution de mortalité
� Diminution des formes graves
� CORONADO : facteur de risque de gravité ?

q Durée de traitement antérieur ? Posologie ? Type de molécule ?



THM
I. Molécules à activité anti virale

1. Hydroxychloroquine
2. Ivermectine
3. Lopinavir/ritonavir
4. Remdisivir

II. Immunomodulateurs…
1. DXM = SOC

2. Ac anti IL-6 R : + CT, formes hyperinflammatoires
3. Ac anti IL-1 : ???



MOLÉCULES REPOSITIONNÉES : L’ÉCHEC ?

qEchec de la coordination de la recherche
qÉchec de la communication
qEchec du contrôle des prescriptions
qAvons-nous appris de nos erreurs ?




