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Openshaw et al. Clinical Microbiolgy Reviews 2005

Berlin NEJM 2020



Treat as early as possible

Date of onset of first symptoms drives treatment 
decision making (NOT the date of first positive test)



Openshaw et al. Clinical Microbiolgy Reviews 2005

Berlin NEJM 2020

Phase 1. 
active viral
replication

Antivirals



Treatment in the outpatient setting



Corticosteroids

Randomized, controlled, open label, adaptive, platform trial designed to evaluate a range of treatments for 

COVID-19 including dexamethasone

Dexamethasone 6 mg PO or IV once daily (n=2104) x 10 days vs usual care (n=4321)



Primary outcome: mortality
at day 28

Overall: 22.9% vs 25.7% (p<0.001)





Treatment in the outpatient setting



EPIC-HR Study: Evaluation of Protease Inhibition
for COVID-19 in High Risk patients

Phase 2-3 
randomised

double-blind in 
unvaccinated

high risk 
patients, under 

delta VOC

Symptoms 5 
days before

NMV 300 mg of 
nirmatrelvir plus 

100 mg of 
ritonavir every
12 hours for 5 

days





Relative risk reduction of 
hospitalization or death at day 28:  

89.1%



Patients treated within 5 days 
from symptoms onset



Viral load 
reduction





safety

Dysgeusia (5.6% vs. 0.3%) 

and diarrhea (3.1% vs. 

1.6%) more frequent with 

nirmatrelvir plus ritonavir 

vs placebo



Covid-19 rebound after Paxlovid –
Omicrom VOC

Charness et al NEJM 2022



No viral resistence at rebound

Epling et al, CID 2022



No increased inflammation in rebounding
patients

Epling et al, CID 2022



Epling et al, CID 2022

Immune maturation in rebounding patients



Marchetti, Rovito  et al, Clinical Microbiology and Infection
2023

Immune maturation at
rebound



Intravenous
remdesivir (200 

mg on day 1 
and 100 mg on 

days 2
and 3)

Randomised
double-blind in 
unvaccinated

high risk 
patients.

Symptoms in 
the previous 7 

days











800 mg of 

molnupiravir or 

placebo twice

daily for 5 days.

Randomised
double-blind in 
unvaccinated

high risk 
patients.

Symptoms in 
the previous 5 

days







Real life 
data

Beringheli, Bai  et al, 
HIV Glasgow 2022



Beringheli, Bai  et al, 
HIV Glasgow 2022



Factors associated to viral clearance at day 7



Adverse events

Beringheli, Bai  et al, HIV Glasgow 2022



Monoclonal antibodies (?)



Imai et al, NEJM 2023



VeroE6-GFP cells pre-incubated O/N with compound and challenged with different SARS-CoV-2 VOC; similar
EC50

Vangeel et al, Antiviral Research 2022

Retained
efficacy
versus 
VOCs



Imai et al, NEJM 2023



Openshaw et al. Clinical Microbiolgy Reviews 2005

Berlin NEJM 2020

Phase 2. 
immune 

dysfunction



No associations 
with ACE2 
polymorphisms

Garcia Frontiers Immunology 2020





Rovito et al. Front Immunol 2022



Frontiers Immunology, 2020



Tincati, Cannizzo et al. Frontiers Immunol 2020



Cytokine storm 
as cause of 
multiorgan 
impairment 

Bhaskar et al,  Frontiers Immunol 2020

Any role of SARS-
COV2 replication in 
peripheral blood?



Persistent SARS-CoV-2 replication 

in plasma ? 



Rovito R et al. Scientific Reports 2022



Rovito R et al. Scientific Reports 2022



Adapted from Rovito et al,  Scientific Reports 2022
Also, Chen et al. Emerg Microb and Infections 2020

The detection of SARS-COV2 RNA in plasma 
correlates with disease severity



Increased pro-
inflammatory 

milieu in 
patients with 

SARS-COV2 RNA 
in plasma 

Rovito et al,  Scientific Reports 2022



Lower SARS-
COV2-specific 

T-cells in 
patients with 
SARS-COV2 

RNA in plasma

Rovito et al,  Scientific Reports 2022



Rovito et al,  Scientific Reports 2022

Lower 
polyfunctional 

SARS-COV2-
specific T-cells 
in patients with 

SARS-COV2 
RNA in plasma



Rovito et al,  Scientific Reports 2022

Lower SARS-
COV2-specific Ab 

response in 
patients with 

SARS-COV2 RNA 
in plasma



SARS-CoV-2 RNAemia at the end 

of the 1st week of disease is 

associated with a multi-layered 

dysregulated SARS-CoV-2-specific 

immune response

SARS-CoV-2 RNAemia: presence 

of viable organisms? Which effect 

on immune response?



Treatment in 
hospitalised 
patients



1062 patients, 
time to recovery in remdesivir 10 days versus 15 days placebo, rate ratio 

for recovery 1,29 [95%CI 1,12-1,49, p<0.001)

Beigel NEJM 2020

Remdesivir



Patients on invasive mechanical

ventilation: 29.3% vs 41.4% (rate

ratio 0.64; 95% CI 0.51-0.81)

Oxygen without invasive

mechanical ventilation: 23.3% vs

26.2% (rate ratio 0.82; 95% CI 0.72-

0.94)

No respiratory support at

randomization: 17.8% vs 14.0%

(rate ratio 1.19; 95% CI 0.91-1.55)

Corticosteroid





Treatment in 
hospitalised 
patients



Coomes MedrXiv 2020

11,000 
patients

Heightened
IL-6 as

correlate of 
disease
severity



IL-6R antagonist (Tocilizumab)
Meta-analysis on 10 observational studies with 1358 patients

showed 12% lower mortality in TCZ-treated patients

Malgie et al. CID 2020 



REMAP-CAP NEJM 2021; similar data in RECOVERY trial 



REMAP-CAP NEJM 2021; similar data in RECOVERY trial 



649 patient, 
88% receiving
corticosteroid

REMDACTA, Int Care Med 2021



Janus Kinase (JAK) 
inhibitors



Kalil et al., ACTT-2 NEJM 2021 



Kalil et al., ACTT-2 NEJM 2021 



Median days to recovery: 7 in 
Baricitinib+ RDV vs 8  Placebo + RDV

Kalil et al., ACTT-2 NEJM 2021 



Kalil et al., ACTT-2 NEJM 2021 
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