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COVID 19 natural history



Baseline serum IL-6 and TNF levels are predictive of survival in COVID-19 infection

Del Valle, Nature Medicine, 2020

After multivariate analysis, adjusted on markers of inflammation, hypoxia and other vital signs, demographics 
and comorbidities, baseline serum levels of IL-6 and TNF-α independently predicted disease severity and 
mortality.

Competitive risk model and after adjustment for markers of inflammation, hypoxia and 
other vital signs, demographics and comorbidities



What immunomodulatory drugs for COVID ?

• Corticosteroids

• IL-6 inhibitors

• IL-1 inhibitors

• Jak inhibitors

• Other immunomodulators



Indiquez parmi les situations suivantes, celles dans lesquelles on peut 
recommander un traitement par dexamethasone

• A. Un patient de 67 ans à domicile avec une infection récente Sars-CoV-2, fièvre à 
39, toux, dyspnée modérée et saturation normale

• B. Un patient de 67 ans hospitalisé avec une infection récente Sars-CoV-2, fièvre à 
39, toux, dyspnée, nécessitant 4L/mn d’oxygène

• C. Un patient de 67 ans hospitalisé avec une infection récente Sars-CoV-2, fièvre à 
39, toux, dyspnée sévère, nécessitant de l’oxygène en optiflow à 50 L/mn

• D. Un patient de 67 ans hospitalisé en réanimation de puis 24 heures avec une 
infection récente Sars-CoV-2, fièvre à 39, toux, dyspnée, saturation en air ambiant 
à 85%, necessitant4l/mn d’oxygène



Dexamethasone in RECOVERY: mortality

Recovery group. N Engl J Med 2020



Dexamethasone in RECOVERY: mortality

Recovery group. N Engl J Med 2020



Corticosteroids in critically-ill patients: WHO meta-analysis

The WHO Rapid Evidence Appraisal for COVID-19 Therapies (REACT)Working Group JAMA Published online September 2, 2020



What immunomodulatory drugs for COVID ?

• Corticosteroids

• IL-6 inhibitors

• IL-1 inhibitors

• Jak inhibitors

• Other immunomodulators



CORIMUNO-19- TOCI 1

• Patients in WHO class 5 on oxygen: > 3L/min

• Randomization between Usual care (UC) and UC + Tocilizumab (TCZ)

• TCZ given by IV route 8mg/kg D1 followed by 400 mg fixed dose à D3 in 
case of good tolerance and absence of decrease of oxygen requirement of 
more than 50%

• 130 patients

Hermine O, Mariette X and the CORIMUNO-19 group. JAMA Intern Med; 22 Oct 2020



Proportion of patients with occurrence of the primary event at D14

Time to Non-Invasive Ventilation or mechanical ventilation or Death Time to mechanical ventilation or Death

P(HR<1)=95%
P(HR<1)=92,5%

Hermine O, Mariette X and the CORIMUNO-19 group. JAMA Intern Med; 22 Oct 2020



CORIMUNO-19- TOCI 1 Overall survival

Tocilizumab (n=63) UC (n=67)
N deaths OS N deaths OS Adjusted HR (95% CI)

Day 14 7 89% 6 91% 1.19 (0.40 to 3.55)

Day 28 7 89% 8 88% 0.92 (0.33 to 2.53)

Day 90 7 89% 11 82% 0.65 (0.25 to 1.67)

Overall survival
Up to Day 28

Mariette X, Hermine O and the 
CORIMUNO-19 group. JAMA 
Intern Med; 25 May 2021

Up to Day 90



Post-hoc analysis in patients with high CRP>150 mg/L

Overall survival up to Day 90

Primary end-point: Day 14-survival without non invasive or 
invasive ventilation

Mariette X , Hermine O and the CORIMUNO-19 group. JAMA Intern Med; 25 May 2021



CORIMUNO-19- TOCI-1 SAFETY

Tocilizumab
(N=63)

SoC
(N=67)

P

Adverse events

- Patients with at least one AE* 28 (44%) 36 (54%) 0.30*

- Patients with multiple AE 16 (25%) 19 (28%)

- Number of events** 66 86 0.21**

Serious adverse events

- Patients with at least one SAE*** 20 (32%) 29 (43%) 0.21*

- Patients with multiple SAE 5 (8%) 10 (15%)

- Number of events**** 27 57 0.003**

ACFA 0 1

Anemia 1 4

Hyperlipasemia 0 1

Cholestasis 0 2

Hepatic cytolysis 4 4

Tocilizumab
(N=63)

SoC
(N=67)

Serious adverse events
Multiple organ failure (death) 0 1 (1)

Pulmonary embolism (death) 0 3 (1)

Fever 2 0
Hyperkaliemia 0 1
Hypoglycemia 0 1
Hypertension 1 0
Acute renal failure 1 2
Arterial ischemia 0 2
Lymphopenia 1 0
Neutropenia 4 0
Pneumothorax 0 1
ARDS (death) 9 (7) 19 (9***)

Bacterial sepsis 2 11
Fungal sepsis 0 2
Viral spsis 0 1
Tetraparesis 0 1
Cough 1 0
Overdosing of TCZ by 10%**** 1 0

Hermine O, Mariette X et al. JAMA Intern Med; 22 Oct 2020



No increase rate of serious infections rate all TCZ RCTs

TCZ Placeb
o or UC

BACC Bay Tocilizumab Trial (US) 8,1% 17,1% 0,03

RCT-TCZ-COVID-19 Study Group (Italy) 1,7% 6,3%

CORIMUNO-19 (France) 3,1% 16,4%

EMPACTA (Roche) 5,2% 7,1%

COVACTA (Roche) 21% 25,9%

Coalition covid-19 Brazil VI (Brazil) 15% 16%

REMAP-CAP (International) 2,5% 2,7%

RECOVERY (UK) ? ?



RECOVERY

Recovery group. Lancet 2021; 397: 1637-45



RECOVERY 28-day mortality

1 saved life for 25 treated patients
Recovery group. Lancet 2021; 397: 1637-45



REMAP-CAP

NEJM 25 Feb 2021

▪ RCT of TOCI vs usual care 
▪ At the entry in ICU (max: 24 

hours)
▪ 895 patients have been 

randomized in the Immune 
Modulation Therapy domain 
(366 to tocilizumab, 48 to 
sarilumab, 412 to control 
and 69 to other 
interventions within the 
domain)

▪ 93% of patients on 
corticosteroids



REMAP-CAP 90-day survival rate

NEJM 25 Feb 2021



CORIMUNO-19- SARI-1

• Patients in WHO class 5 on oxygen: > 3L/min

• Randomization between Usual care (UC) and UC + Sarilumab (SARI)

• SARI given by IV route 400 mg D1 followed by 400 mg fixed dose à D3 in 
case of good tolerance and absence of decrease of oxygen requirement of 
more than 50%

• 144 patients

Hermine O, Mariette X and the CORIMUNO-19 group. JAMA Intern Med; 22 Oct 2020



Proportion of patients with occurrence of the primary event at D14

Time to Non-Invasive Ventilation or mechanical ventilation or Death Time to mechanical ventilation or Death

The CORIMUNO-19 group. Lancet Rheumatology 2021, accepted

@14 days: SRL: 37% (24 to 47); UC: 34% (23 to 44)
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HR=0.70 (0.31 to 1.58)



CORIMUNO-19-SARI-1 SAFETY

Sarilumab
(N=68)

UC
(N=76)

P

Adverse events
- Patients with at least one 

AE*
37 (54%) 33 (43%) 0.24*

- Patients with multiple AE 17 (25%) 11 (14%)
- Number of events** 77 58 0.023**

Serious adverse events
- Patients with at least one 

SAE
27 (40%) 28 (37%) 0.73*

- Patients with multiple SAE 10 (15%) 9 (12%)
- Number of events 44 40 0.34**

Hepatic cytolysis 6 3
Multiple organ failure 0 2
Pulmonary embolism 1 2
Acute renal failure 1 1
Neutropenia 5 0
ARDS 7 11
Bacterial sepsis 12 7

The CORIMUNO-19 group. Lancet Rheumatology 2021, accepted



Meta-analysis of the 27 anti-IL-6R RCTs made by WHO The WHO Rapid Evidence Appraisal for COVID-19 Therapies (REACT) 
Working Group. JAMA, July 6, 2021

28-day mortality Progression to IMV, ECMO or death



Meta-analysis of the 27 anti-IL-6R RCTs made by WHO
Better efficacy it associated with corticosteroids

The WHO Rapid Evidence Appraisal for COVID-19 Therapies (REACT) 
Working Group. JAMA, July 6, 2021



Parmi les médicaments ci-dessous, indiquez ceux qui sont recommandés 
par l’OMS dans les formes sévères et critiques de COVID-19

• A. Dexamethasone

• B. Baricitinib

• C. Tocilizumab

• D. Sarilumab



WHO live guidelines BMJ, July 6, 2021



WHO live guidelines BMJ, July 6, 2021



What immunomodulatory drugs for COVID ?

• Corticosteroids

• IL-6 inhibitors

• IL-1 inhibitors

• Jak inhibitors

• Other immunomodulators



Anakinra: CORIMUNO-19-ANA 1

• Patients in WHO class 5 on oxygen: > 3L/min

• Randomization between Usual care (UC) and UC + Anakinra (ANA)

• Anakinra given by IV route

• 114 patients

All patients 
200 mg : 

100 mg x2/j 
100 mg 

x1/j 
 

D1 D2 D3 

Non Responders 

400 mg : 
200 mg 

x2/d 

400 mg :  
200 mg 

x2/d 

400 mg : 
200 mg 

x2dj 

  D4 D5 D6 D7 D8 

400 mg : 
200 mg 

x2/d 

400 mg :  
200 mg 

x2/d 

400 mg : 
200 mg 

x2/d 

200 mg : 
100 mg 

x2/d 

100 mg 
x1/d 

 

Mariette X, Hermine O, and the CORIMUNO-19 group. Lancet Resp Medicine; 22 Fev 2021



Proportion of patients with occurrence of the primary event at D14 ANA-1

Mariette X, Hermine O, and the CORIMUNO-19 group. Lancet Resp Medicine; 22 Fev 2021



CORIMUNO-ANA-1. Survival up to D90

Overall survival

* One patient died on day 91, and is not counted among the 15.

Anakinra (n=59) UC (n=55)

N deaths OS N deaths OS Adjusted HR (95% CI)

Day 14 9 85% 13 76% 0.56 (0.23 to 1.39)

Day 28 13 78% 13 76% 0.77 (0.33 to 1.77)

Day 90 16 70% 15* 71% 0.96 (0.46 to 2.04)

Mariette X, Hermine O, and the CORIMUNO-19 group. Lancet Resp Medicine; 22 Fev 2021



▪ Patients included if baseline level of suPAR > 6 ng/ml
▪ Anakinra (100mg/d) or placebo for 7-10 days
▪ Primary end-point: WHO-CPS at Day28
▪ At baseline, CRP: 51 mg/L

▪ 9 days from symptoms begin
▪ 92% on Oxygen, 86% on dexamethasone

• Benefit on D28 mortality: 3,2% vs 6,9% HR= 0.45, 95% CI 0.21–0.9)
• Less severe infections with anakinra: 16% vs 8% (p=0,01)

Kyriazopoulou E et al Nature Med on line 03 Sept 2021



What immunomodulatory drugs for COVID ?

• Corticosteroids

• IL-6 inhibitors

• IL-1 inhibitors

• Jak inhibitors

• Other immunomodulators



Parmi les affirmations ci-dessous concernant JAK inhibiteurs et COVID, 
indiquez celles qui sont exactes

• A. Les essais récents ne montrent pas d’intérêt du tofacitinib et du 
baricitinib dans les formes sévères de COVID-19

• B. Les essais récents ne montrent pas d’intérêt du tofacitinib main un 
intérêt du baricitinib dans les formes sévères de COVID-19

• C. Les essais récents montrent un intérêt du tofacitinib mais pas d’intérêt 
du baricitinib dans les formes sévères de COVID-19

• D. Les essais récents montrent un intérêt du tofacitinib et du baricitinib
dans les formes sévères de COVID-19



▪ 1033 hospitalized patients with COVID
▪ Randomization between remdesevir (< 10 days) and remdesevir + baricitinib

(Jak2 inhibitor, < 14 days)
▪ Primary end-point: Time to hospital discharge

▪ Remdesevir: 8 days
▪ Remdesevir + baricitinib: 7 days p=0.03

▪ Day 28 Mortality: 5.1% vs 7.8%, HR=0.65; 95% CI, 0.39 to 1.09

Kalil AC, et al. N Engl J Med. Dec 11, 2020. 



Overall

Non-invasive ventilation

OxygenNo oxygen

Mechanical ventilation



▪ Baricitinib (4mg/d) or placebo for 14 days
▪ At baseline, 

▪ 12% no Oxygen, 64% on Oxygen, 24% on high flow
▪ 80% on corticosteroids (92% on dexamethasone)
▪ CRP: 65 mg/L

▪ Primary end-point: Progression to ventilation or death
at Day28 not achieved: 
▪ OR=0·85 [95% CI 0·67 to 1·08], p=0·18)

▪ Decrease of 28-day all-cause mortality: 8% vs 13% 
(HR=0·57 [95% CI 0·41–0·78]; p=0·0018) 

▪ Serious infections (64 [9%] vs 74 [10%]), 
▪ Venous thromboembolic events (20 [3%] vs 19 [3%])

Marconi VC, et al. Lancet Respi Medicine  on line. 1 Sept 2021



▪ Tofacitinib (10mg/twice a day) or placebo for 14 days
▪ At baseline, 

▪ 25% no Oxygen, 63% on Oxygen, 13% on high flow
▪ 79% on corticosteroids
▪ CRP: 65 mg/L

▪ Primary end-point: Progression to ventilation or death
at Day28 achieved: 
▪ RR=0.63; 95% [CI], 0.41 to 0.97; P = 0.04)

▪ Non-significant decrease of 28-day all-cause mortality: 
2,8% vs 5,5% (HR=0.49; 95% CI, 0.15 to 1.63) 

▪ Serious adverse events: 14,1% vs 12,0%
▪ Serious infections: 3,5% vs 4,2% 

Guimarães PO, et al. N Engl J Med 2021;385:406-15.



What immunomodulatory drugs for COVID ?

• Corticosteroids

• IL-6 inhibitors

• IL-1 inhibitors

• Jak inhibitors

• Other immunomodulators



Parmi les immunothérapies ci-dessous, indiquez celles pour lesquelles il 
y a des indications suggérant une possible  efficacité dans certaines 
formes de COVID-19

• A. Colchicine

• B. Anti-TNF

• C. Anti-GM-CSF

• D. Secukinumab



Efficacy of Colchicine in Non-Hospitalized Patients with COVID-19 

▪ 4488 non-hospitalized 
patients

▪ Randomization between 
colchicine (0.5 mg twice 
daily for 3 days and 
once daily thereafter) or 
placebo for 30 days. 

▪ The primary efficacy 
endpoint was the 
composite of death or 
hospitalization for 
COVID-19. 

Tardif JC et al. https://doi.org/10.1101/2021.01.26.21250494 doi: medRxiv preprint 



What data regarding immunomodulatory drugs for COVID are 
expected in the next weeks (to date only press releases)?

• Anti-IL17

– Secukinumab: failed

• Anti-TNF

– ???

• Anti-GM-CSF

– Otilimab: failure but sucess over 70 years

– Mavrilimumab: sucess



J. Stebbing and V.M. Lauschke. N Engl J Med 2021;385:463-465

Conclusion



Conclusion
• Immunomodulators should not be given early in COVID infection

• Corticosteroids (dexamethasone 6 to 10 mg/day) should be given in patients 
requiring oxygen, high flow or mechanical ventilation

• A recent meta-analysis from WHO demonstrates an efficacy of Tocilizumab
especially if associated with DXM in patients requiring Oxygen or high flow

• To date probably no room for anakinra

• Probably a room for JAK inhibitors in patients requiring oxygen or high flow 
ventilation


