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Diversi Stadi di malattia e Terapie 

Remdesivir (Veklury®) 3 days

Nirmatrelvir/ritonavir (Paxlovid®)

NSAIDs

Anticorpi monoclonali

Remdesivir (Veklury®)  5-10 days

Steroids

Tocilizumab SD (Roactemra®)

Molnupiravir (Lagevrio®)

Fase virale Fase infiammatoria

Siddiqi HK et al. The Journal of Heart and Lung Transplantation 2020 

Da Maggio 
2020 …ad oggi

Anakinra (Kineret®) 



The fast evolution of treatment during the COVID-19 pandemic……
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SITA & SIP 2021



Potential role in the treatment of COVID-19 
(based on available data)

* Song. Int J Antimicrob Agents 2020; Xu. Mil Med Res 2020; Pascarella. 
J Intern Med 2020
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Aleissa M M et al, AAC 2020







Falcone M et al. Clin Therap 2022

Studio prospettico osservazionale 312 pts ospedalizzati con COVID-19  tra sett 2020- Gen 2021
N=90 < 5 gg, N=222 > 5 gg da inizio sintomi

Primary composite outcome: HFNC, NIV or IMV, or death



Garcia Vidal C, 2021

123/242 pts received Remdesivir and  

Studio osservazionale di 
coorte da lug-sett 2020



Garibaldi BT, CID 2021

Studio retrospettivo, pts COVID-19 ospedalizzati Feb 20-Feb 21 US. 
Remdesivir recipients matched to control using Time Dependent PS. 
Primary outcome: time to improvement
Secondary outcome: time to death
42473 pts (44%) in Remdesivir

Remdesivir pts on:
no Oxygen (aHR 1.3 95%CI 1.22-1.38)
or low flow oxygen (aHR 1.23, 95% CI
1.19-1.27) were significantly more likely to
achieve clinical improvement by 28 d and
significantly reduced mortality in pts on
low flow oxygen

Incidenza cumulativa per clinical improvement

…E survival probability



Strengthen of previous results
Eight randomized trials, totaling 10 751 participants

Primary outcome: mortality
Treatment with remdesivir was 
associated with:

RR 1.08 (95% CI, 0.88–1.31) Patients 
on mechanical ventilation

RR 0.89 (95% CI, 0.79–0.99) Patients 
requiring oxygen

RR 0.77 (95% CI, 0.50–1.19)
Patients without oxygen

Probability of any mortality benefit 
on the risk difference scale was:

14.8% in patients on 
mechanical ventilation

93.8% for those requiring 
oxygen

76.8% for patients without 
oxygen

C



Remdesivir effectiveness and safety profile have been assessed
across a broad range of patient populations and disease severity

Non-hospitalized
population

Hospitalized population

Reduces hospitalisation
or all-cause of death vs 

placebo

Pts high risk of severe 
disease:

RCT: PINETREE

Shortens time 
to recovery vs 

placebo

Overall population:
- RCT: ACTT-1

Reduces disease
progression vs 

placebo

Overall population:
- RCT: ACTT-1

Solidarity

Reduces mortality
vs placebo or Soc

Low flow oxygen:
- RCT: ACTT-1

Metanalyses
Supplemental oxygen

- RCT Solidarity
- RWE

No oxygen
- RWE



Poster 2635 33° ECCMID 2023

RDV= 163  Placebo= 80
Conclusions: 
 No significant difference in all-

cause death or IMV by Day 29 
between the RDV and placebo 
groups; 

 however, the study was
underpowered for efficacy due to 
insufficient enrolment

 No dose adjustment is recommended in 
patients who have an eGFR <30 
mL/min/1.73 m2, regardless of the need
for dialysis



August 2023



NIH, COVID-19 Guidelines, Feb 2022
Therapeutic Management of Adults Hospitalized for COVID-19 based

on Disease Severity NIH, COVID-19 Guidelines, Oct 2023



Possible antiviral treatment 
for COVID-19 patients

NIH COVID-19 Treatment Guidelines Last Updated March 24, 2022

Remdesivir Nirmatrelvir/ 
ritonavir

Age ≥ 12 yo ≥12 yo

Days from 
symptoms onset ≤ 7 days ≤ 5 days

Route of 
administration/ 

duration  

IV/ 3 days
5 days or 10 days PO/5 days

PROS
Good clinical 
experience; 

High efficacy

Oral; High efficacy 
against all VOCs

CONS Need for hospital 
admission

Significant drug-drug 
interactions in SOT



Patients who are at the high risk:
- age >50 years and especially those 

aged ≥65 years) 
- severe immunocompromising 

condition or receipt of 
immunosuppressive medications 

- lack of vaccination or incomplete 
vaccination; a prolonged amount of 
time since the most recent vaccine 
dose (e.g., >6 months)

- obesity
- diabetes
- chronic respiratory, cardiac, and/or 

kidney disease
The Panel favors the use of ritonavir-boosted nirmatrelvir; when it is not clinically appropriate (e.g., significant drug-drug 
interactions), the Panel recommends using remdesivir. The administration of remdesivir requires an IV infusion once daily for 3 days. 
Molnupiravir appears to have lower efficacy than the other options recommended by the Panel. Therefore, it should be considered 
when the other options are not available, feasible to use, or clinically appropriate.

COVID-19 Treatment Guidelines Panel. Coronavirus Disease 2019 (COVID-19) Treatment Guidelines. National Institutes of Health. Available at https://www.covid19treatmentguidelines.nih.gov/.

https://www.covid19treatmentguidelines.nih.gov/


Nirmatrelvir/ritonavir

 Original RCT: symptomatic, 
unvaccinated, high risk 
adults
 N=1379 modified ITT
 Day 28 hosp/death: 0.72% in 

nirma/rito vs 6.45% placebo
 Relative risk reduction: 

88.9%

NNT to avoid one event 
(hospitalization or death) 

16 for nirmatrelvir

Hammond J. NEJM. 2022;386:305.



Hospital admission: 14.7 cases
NIRMA vs 58.9 NO NIRMA (per 

100,000 person-days) 

aHR 0.27 (95% CI 0.15 to 0.49)

Hospital admission: 15.2 cases
NIRMA vs 15.8 NO NIRMA (per 

100,000 person-days) 

aHR 0.74 (95% CI 0.35 to 1.58)

Arbel R. NEJM. 2022;387:790-8. 

109,254 patients aged>40 yr
at high risk for disease 

progression 

78% vaccinated or prev infec
or both

3902 (4%) received 
nirmatrelvir during the study 

period. 

Median time from symptoms 
onset to nirmatrelvir: 2 days



Lin Dan-Yu, et al. 2023

68867 patients (29386 [42.7%] aged>65years;26755[38.9%]males; 
51452 [74.7%] non-Hispanic White patients). 
22 594 received nirmatrelvir, and 5311 received molnupiravir. 

30/22594 N/r, 27/5311 Molnu and 588/40962 no treatment died within
90 days of Omicron infection .

Conclusion: the use of either nirmatrelvir or molnupiravir is
associated with reductions in mortality and hospitalization in
patients infected with Omicron, regardless of age, race and
ethnicity, virus strain, vaccination status, previous infection
status, or coexisting conditions.



EPIC-HR1 Lewnard et al, 
20239

Najjar-Debbiny
et al, 20233 Arbel et al, 20224 Ganatra et al, 

20225
Wong et al, 

20226*
Yip et al, 

20237*

Dryden-
Peterson et al, 

20238

Trial Type RCT RWE RWE RWE RWE RWE RWE RWE

Population 

Non-
hospitalised, 

unvaccinated, 
symptomatic 
adults with 

COVID-19 who 
were at high risk 
for progression 

to severe 
disease

Non-hospitalized 
COVID-19 

patients (general 
population)

High-risk 
COVID-19 adult 

patients who 
were potentially 
candidates for 

PAXLOVID

COVID-19 patients 
eligible for 

PAXLOVID during 
Omicron surge

Non-hospitalised, 
vaccinated 

patients with 
COVID-19

Hospitalised 
adult patients 
with COVID-

19 and 
without 
oxygen 

therapy on 
admission

Non-
hospitalised 
COVID-19 
patients 

attending 
COVID-19 

clinics

Non-hospitalised 
COVID-19 

patients eligible 
for PAXLOVID 
during Omicron 

surge

PAXLOVID 
efficacy

RRR of 86.3%2

in COVID-19-
related 

hospitalisation or 
death events by 
Day 28 versus 

placebo

Estimated 
effectiveness of 

89.2% when 
administered 

within 0–5 days 
of symptom 

onset

Decreased risk 
of severe 

COVID-19 or 
mortality versus 
no PAXLOVID 

(HR: 0.54)

Lower rates of 
hospitalisation and 

death due to 
COVID-19 in adults 

≥65 years than 
younger adults, 

regardless of SARS-
CoV-2 immunity 

(HR 
hospitalisation: 
0.27; HR death: 

0.21)

Reduction in the 
composite 

outcome of all-
cause ER visits, 

hospitalisation, or 
death in 30 days 

versus no 
PAXLOVID (OR: 

0.5; 
RRR: 45%)

Lower risk of 
all-cause 
mortality 
versus 

matched 
controls (HR: 

0.34)

Reduction in 
hospital 

admissions 
versus no 
antiviral 

treatment 
(weighted HR: 

0.79)

Fewer 
hospitalisations 

and deaths 
versus no 

PAXLOVID 
treatment 

(aRR: 0.56)

*Studies with multiple outcomes, with only certain outcomes shown. This publication includes data relating to several outcomes, however only data and information concerning nirmatrelvir/ritonavir are shown. Please reference the original article for additional information.
ER, emergency room; HR, hazard ratio; OR, odds ratio; RCT, randomised controlled trial; RRR, relative risk reduction; RWE, real-world evidence.
1. Hammond J, et al. N Engl J Med 2022; 386:1397–1408; 2. Pfizer. Summary of Product Characteristics for PAXLOVID: https://www.ema.europa.eu/en/documents/product-information/paxlovid-epar-product-information_en.pdf (Accessed February 2023); 3. Najjar-Debbiny R, 
et al. Clin Infect Dis 2023;76:e342–e349; 3. Arbel R, et al. N Engl J Med 2022;387:790–798; 4. Ganatra S et al. Clin Infect Dis 2022;ciac673; 5. Wong CKH, et al. Lancet Infect Dis 2022;22:1681–1693; 6. Yip TCF, et al. Clin Infect Dis 2023;76:e26–e33; 7. Dryden-Peterson S, et 
al. Ann Intern Med 2023;176:77–84.

Nilmatrevir/ritonavir: The Evidence So Far



New perspectives…..

….
In outpatients

setting



Mukae H et al. 2023

Mukae H, CID 2023

In conclusion, 5-day, once-daily, oral ensitrelvir treatment
demonstrated rapid and favorable antiviral efficacy with an
acceptable safety profile in patients with mild-to-moderate
COVID-19, a majority of whom had been vaccinated.

The primary virologic outcome was change from baseline (day 1, before drug administration) in the
SARS-CoV-2 viral titer on day 4 of treatment. The primary clinical outcome was time- weighted
average change from baseline up to 120 hours in the total score of 12 COVID-19 symptoms



Safety and Effectiveness of Ensitrelvir for the Treatment of COVID-19 in Japanese Clinical Practice: A Post-Marketing 
Surveillance (Interim Analysis).
Ogura E., et al.  IDWeek 2023. Poster #537

New data evaluating the effectiveness and tolerability of ensitrelvir in clinical practice in Japan.

Following emergency regulatory approval from the MHLW in Japan, an ongoing post-marketing
surveillance study is enrolling 3,000 Japanese patients.

As of July 20, 2023, a total of 1,682 patients were enrolled, of which, 1,589 were evaluated for safety
and 1,584 for effectiveness.
After ensitrelvir administration, the median time to resolution of fever was about 1.5 days and
median time to resolution of all symptoms was about 6.5 days, independent of age or presence of risk
factors for severe disease.

There were no deaths due to COVID-19. No new concerns about tolerability or effectiveness of
ensitrelvir have been identified.



VV116 is an oral analogues of remdesivir.
Study:  phase 3, noninferiority,

observer-blinded, randomized trial 

The hazard ratio for the time from randomization to sustained clinical recovery indicated that 
the noninferiority of VV116 to nirmatrelvir–ritonavir was established.

Primary endpoint:
Time from randomization to sustained 
clinical recovery (alleviation of all COVID-19 
symptoms according a predefined scale) 
through day 28. 

Cao Z, et al.  NEJM 2022



As we move into 2024…..

We need
‘effective care pathways’

In the hospital setting and 
in outpatient clinic

Identify rapidly
outside the 

Hospital 
patients at risk

Network between
Hospital and GP 

to avoid the 
overcrowding of ED 

Need of additional
data for the 

management of 
specific patient

groups



Grazie!!! 
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