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Wuhan Alpha Beta

Decessi per COVID-19 in Italia 

Delta 04/21 Omicron 12/21

Vaccination

2020 2021 2022 2023

Decessi 74.006 Decessi 62.243 Decessi 48.548 Decessi 10.434

Decessi Totali 193.947



2020

2021
2022

2023

Confronto numero di decessi per COVID-19 nei mesi del 2023

2.301 1.158 859 691 694 351 165 254 481 782 945

74,2 41,3 27,7 23,0 22,3 11,7 5,3 8,1 16,0 25,2 31,1

Numero decessi per mese

Media decessi per giorno

1.462

47,1

1-10 gennaio 2024: 548 (54,8%)



Clinical Manifestations of COVID-19 and Antiviral Therapy

Modifierd Cevik M BMJ 2020; 371:m3862
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Antivirals



COVID-19 Risk Continuum

https://www.idsociety.org/covid-19-real-time-learning-network/disease-manifestations--complications/understanding-risk-for-severe-covid-19/



COVID-19 Antiviral Mechaninsm of Action 



Antiviral treatment of SARS-Cov-2 infection

• Antivirali diretti

Nirmatrelvir/ritonavir

Remdesivir

Molnupiravir

Ensitrelvir

• MoAbs

Sotrovimab

8



La terapia antivirale per la malattia COVID-19 
rappresenta oggi uno dei principali successi per 
il contenimento della pandemia

Remdesivir, (molnupiravir) e nirmatrelvir/ritonavir mantengono l’efficacia 
nei confronti di tutte le diverse varianti e sottovarianti virali 

Questioni aperte
• Impatto dell’abbattimento rapido della carica virale con farmaci 

antivirali sul rischio della comparsa di sintomatologia riconducente a 
Long-Covid

• Prolungamento del tempo di somministrazione dei farmaci e/o della 
necessità di eseguire più cicli terapeutici soprattutto in soggetti 
immunocompromessi per contenere casi di breakthrough virale 

• Combinazioni di farmaci antivirali, anche in relazione alla 
dimostrazione di una attività sinergica in vitro nei confronti del virus



Nirmatrelvir/ritonavir

• Inibitore della proteasi con booster

• adulti che non necessitano di ossigenoterapia supplementare e che sono ad elevato rischio di 
progressione* a COVID-19 severa

• somministrato 300/100 mg/BID per 5 giorni ed entro 5 giorni dall’insorgenza dei sintomi

• eGFR <30 mL/minuto: controindicato;  eGFR 30-60 mL/minuto: metà dose nirmatrelvir

• Non usare se Child-Pugh C



Hammond J NEJ April 14, 2022 vol. 386 no. 
15 

L’efficacia è stata mantenuta nell’analisi finale su 1.379 pazienti (mITT) con una differenza di -5,62 punti percentuali 
(IC95%: -7,78 - -3,84; p<0.001) con riduzione del rischio relativo: 88,9%.
Tutti i 13 decessi si sono verificati nel gruppo placebo



Anti-SARS-CoV-2 Antiviral Drugs: Nirmatrelvir/ritonavir



Slide credit: clinicaleducationalliance.com:

Nirmatrelvir + Ritonavir: CYP3A Metabolism

 Review patient’s 
medications and 
supplements

 Nirmatrelvir + ritonavir = 
CYP3A inhibitor, so may 
increase levels of other 
drugs

 When used with CYP3A 
inducers, may not 
achieve adequate levels 
of nirmatrelvir

Select Recommendations

Contraindicated Use With Caution

↑ alfuzosin
↑ piroxicam
↑ ranolazine
↑ amiodarone
↑ anticancer drugs (eg, apalutamide)
↑ rivaroxaban
↑ colchicine
↑ glecaprevir/pibrentasvir
↑ salmeterol
↑ sildenafil
↑ midazolam
↓ voriconazole

Phenytoin, carbamazepine, rifampin,
St John’s wort all ↓ nirmatrelvir + ritonavir 

↑↓ warfarin (monitor INR)
↑ apixaban
↑ dabigatran
↓ bupropion
↑ trazadone
↑ anti-HIV protease inhibitor (eg, darunavir)
↓ raltegravir
↑ clarithromycin/erythromycin
↑ rifabutin
↑ quetiapine
↑ digoxin
↓ ethinyl estradiol (use add'l contraception)
↑ immunosuppressants (eg, tacrolimus)
↑ corticosteroid (eg, prednisone)
↑ fentanyl
↓ methadone

Hold if giving to avoid increase: lovastatin, 
simvastatin, atorvastatin, rosuvastatin, 
bosentan

fda.gov/media/155050/download



Remdesivir
• Inibitore della polimerasi virale

• eGFR >30 mL/minuto e ALT <5 volte il limite superiore dell’intervallo di riferimento

• Soggetti non ospedalizzati: somministrato per 3 giorni entro 7 giorni dalla comparsa dei sintomi

• funzionalità epato-renale conservata che non richiedono ossigenoterapia supplementare

• Soggetti ospedalizzati: somministrato per 5 giorni e non più di 10 giorni

• richiedono ossigenoterapia supplementare (bassi o alti flussi o altro tipo di ventilazione non invasiva)

• Attività antivirale in-vitro: filoviruses (Ebola) e coronaviruses (SARS-CoV e MERS-CoV)  



R.L. Gottlieb. December 22, 2021

A 3-day course of remdesivir had an acceptable safety profile and 

resulted in an 87% lower risk of hospitalization or death than

placebo.



Anti-SARS-CoV-2 Antiviral Drugs: Remdesivir





Molnupiravir
• Inibitore della polimerasi virale (lethal mutagenesis)

• autorizzato per gli adulti che non necessitano di ossigenoterapia supplementare e che sono ad 
elevato rischio di progressione* a COVID-19 severa

• somministrato 800 mg/BID (4cps da 200 mg X 2) per 5 giorni ed entro 5 giorni dall’insorgenza dei 
sintomi

• Attività antivirale in-vitro: SARS-1, MERS, SARS-CoV-2, influenza, RSV, filoviruses (Ebola), Flaviviruses 
(Zika, Dengue), chikungunya, e alphaviruses (e.g., Venezuelan Equine encephalitis Virus [VEEV])

*fattori di rischio: età ≥ 60 anni, BMI >25, fumo, cancro in fase attiva, malattia renale cronica, malattia polmonare cronica, malattia/terapia 
immunosoppressiva, malattie cardiovascolari, diabete, ipertensione, anemia falciforme



30% reducrion of hospitalization or death



Anti-SARS-CoV-2 Antiviral Drugs: Molnupiravir





Reactive Use Only

Public

Select Patient Characteristics

aa composite variable comprising education, employment, occupational exposure, housing, and physical, social, and psychosocial environment.

EHR, electronic health record; HIV, human immunodeficiency virus; MOV, molnupiravir; NMT/RIT, nirmatrelvir/ritonavir; SD, standard deviation.

Wang et al. 2022. medRxiv (PREPRINT). 2022. https://www.medrxiv.org/content/10.1101/2022.06.21.22276724v1.full.pdf (Accessed July 29th, 2022) 

Select Patient Characteristics Before Propensity-Score Matching

Back to Previous Section

Wang et al. 

Preprint Data

Characteristic
NMT/RIT

(N = 11,270)

MOV

(N = 2,374)

Age in years (mean, SD) 56 (16.4) 62 (15.6)

Ethnicity (%)

Hispanic/Latinx 22.0 2.8

Not Hispanic/Latinx 61.5 86.8

Unknown 16.6 10.4

Race (%)

Asian 2.5 0.9

Black 8.2 5.3

White 82.2 89.3

Unknown 6.8 4.5

Adverse socioeconomic 

determinants of health (%)a
9.0 23.0

Pre-existing medical conditions and treatments (%) 

Heart diseases 13.0 28.3

Cancer 43.6 58.6

Hypertension 46.4 67.1

Cerebrovascular diseases 8.8 19.6

Chronic lower respiratory 

diseases
30.2 41.4

Before propensity score matching 

adjustment, relative to the NMT/RIT 

cohort, the MOV cohort was: 

• Older

• More socioeconomically 

disadvantaged

• More likely to have 

comorbidities

Characteristic
NMT/RIT

(N = 11,270)

MOV

(N = 2,374)

Pre-existing medical conditions and treatments (%) [continued]

Chronic kidney diseases 9.0 32.7

Chronic liver diseases 12.6 19.9

Overweight and obesity 30.4 37.7

Type 2 diabetes 19.1 36.2

Disorders involving the 

immune mechanisms
4.4 7.2

Congenital disorders 13.6 22.6

Mood disorders including 

depression
28.4 42.7

Psychotic disorders 1.9 4.7

Substance use disorders 15.4 24.3

HIV 2.4 5.6

Organ transplant 0.8 3.6

Tobacco smoker 8.1 13.8

Immunosuppressants 6.5 9.5

COVID-19 vaccine documented 

in EHR (%)
19.9 12.7

Propensity score matching was 

utilized to increase comparability 

between the NMT/RIT and MOV 

cohorts. The two cohorts were 

matched 1:1 on demographics, 

adverse socioeconomic determinants 

of health, comorbidities, 

immunosuppressant usage, history of 

organ transplantation, and COVID-19 

vaccination status as documented in 

the EHR.

https://www.medrxiv.org/content/10.1101/2022.06.21.22276724v1.full.pdf
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Rebound Outcome NMT/RIT MOV HR (95% CI)

Before Matching

COVID infections 3.53% (398/11270) 5.86% (139/2374) 0.60 (0.50−0.73)

COVID symptoms 2.31% (260/11270) 3.75% (89/2374) 0.62 (0.49−0.79)

Hospitalizations 0.44% (50/11270) 0.84% (20/2374) 0.53 (0.32−0.89)

After Matching

COVID infections 4.54% (101/2226) 5.95% (132/2226) 0.81 (0.63−1.05)

COVID symptoms 2.61% (58/2226) 3.77% (84/2226) 0.74 (0.53−1.03)

Hospitalizations 0.67% (15/2226) 0.90% (20/2226) 0.78 (0.40−1.51)

Study Results: Rates and Relative Risks for COVID-19 Rebound After 
NMT/RIT vs MOV

HR, hazard ratio; MOV, molnupiravir; NMT/RIT, nirmatrelvir/ritonavir.

Wang et al. 2022. medRxiv (PREPRINT). 2022. https://www.medrxiv.org/content/10.1101/2022.06.21.22276724v1.full.pdf (Accessed July 29th, 2022) 

Wang et al. (2 of 7)

Preprint Data

7-Day Risk for COVID-19 Rebounds in Patients Who Take NMT/RIT vs MOV 

(Before and After Propensity-Score Matching)

0 0.5 1 1.5 2

Hazard Ratio Higher rebound risk for NMT/RIT  Lower rebound risk for NMT/RIT

https://www.medrxiv.org/content/10.1101/2022.06.21.22276724v1.full.pdf
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Study Results: Rates and Relative Risks for COVID-19 Rebound After 
NMT/RIT vs MOV (continued)

HR, hazard ratio; MOV, molnupiravir; NMT/RIT, nirmatrelvir/ritonavir.

Wang et al. 2022. medRxiv (PREPRINT). 2022. https://www.medrxiv.org/content/10.1101/2022.06.21.22276724v1.full.pdf (Accessed July 29th, 2022) 

Wang et al. (3 of 7)

Preprint Data

Rebound Outcome NMT/RIT MOV HR (95% CI)

Before Matching

COVID infections 5.40% (609/11270) 8.59% (204/2374) 0.62 (0.52−0.72)

COVID symptoms 5.87% (662/11270) 8.21% (195/2374) 0.69 (0.59−0.81)

Hospitalizations 0.77% (87/11270) 1.39% (33/2374) 0.55 (0.37−0.82)

After Matching

COVID infections 7.14% (159/2226) 8.49% (189/2226) 0.90 (0.73−1.11)

COVID symptoms 7.55% (168/2226) 8.00% (178/2226) 1.03 (0.83−1.27)

Hospitalizations 1.21% (27/2226) 1.39% (31/2226) 0.92 (0.55−1.55)

30-Day Risk for COVID-19 Rebounds in Patients Who Take NMT/RIT vs MOV 

(Before and After Propensity-Score Matching)

0 0.5 1 1.5 2

Hazard Ratio Higher rebound risk for NMT/RIT  Lower rebound risk for NMT/RIT

https://www.medrxiv.org/content/10.1101/2022.06.21.22276724v1.full.pdf


Molnupiravir Real World Evidence

Preprint Data Published Data Congress Poster Data

• Severe COVID-19 Prevention (UK) 
Zheng et al.

• Outpatient Effectiveness (Hong Kong) 
Yip et al.

• Outpatient Effectiveness (Hong Kong)

Wong et al.

• Kidney Transplant Recipients (UK) 

Gleeson et al.

• COVID-19 Rebound (US)
Wang et al.

• Hospitalized Elderly Patients (Japan) 
Gonda et al.

• Kidney Transplant Recipients (Spain)
Villamarin et al.

• Mid and Moderate COVID (Italy)                             
Gentile et al.

• Early MOV + Usual Care vs Usual Care Alone in 
Adults at Increased Risk (United Kingdom)
Butler et al.

• MOV Use and Severe COVID-19 During Omicron 
Surge (Israel)
Arbel et al.

• Solid Organ Transplant Recipients (US)
Radcliffe et al.

• Early Molnupiravir or NMT/RIT in Hospitalized 
Patients Without Supplemental Oxygen 
Requirement (Hong Kong) 
Wong et al.

• Period of SARS-CoV-2 Omicron Variant Dominance 
(Poland)
Flisiak et al.

• Mild to Moderate Breakthrough COVID-19 Among 
Fully Vaccinated Patients at Risk for Disease 
Progression (Italy)                 
Vena et al.

• Safety and Efficacy of MOV (Italy)              
De Vito et al.

• Outpatients (Romania)                                           
Streinu-Cercel et al.

• Effectiveness of MOV in High-Risk Patients (Israel)
Najjar-Debbiny et al.

• MOV and NMT/RIT in High-Risk Patients With Mild 
to Moderate COVID-19 (Hong Kong)
Wai et al.

• Immunocompromised Outpatients (Spain) 
Alvarez Marin et al.

• Non-Hospitalized High-Risk Patients (Italy) 
Amadasi et al.

• Oral Antivirals Against COVID-19 (Italy) 
Braccialarghe et al.

• Drug-Drug Interactions Between Molnupiravir and 
HAART in PLWH (Italy)
D’Elia et al.

• Early Treatment of COVID-19 (Italy) 
Altobelli et al.

• Molnupiravir in Reducing Risk of Hospitalization 
(Serbia) 
Catovic et al. 

• In Vivo Efficacy of Monoclonal Antibodies and 
Direct Antiviral Agents (Italy)                                             
Mazzotta et al.

• Safety and Efficacy of Antiviral Agents (Italy)                                                    
De Vito et al.

• Efficacy of NMT/RIT and MOV in patients with MM 
and COVID-19 (Greece)
Spiliopoulou et al.

In a population of vaccinated participants with 
COVID-19 at increased risk for severe COVID-19 
outcomes, MOV did not reduce the already low 
hospital admission but resulted in shorter time 

to recovery, sustained recovery, reduced 
contact with GP services, and reduced viral 

detection and viral load. 



Ensitrelvir

• Inibitore della proteasi

• adulti che non necessitano di ossigenoterapia supplementare e che sono ad elevato rischio di 
progressione* a COVID-19 severa

• somministrato 375 mg giorno 1  e 125 mg dal giorno 2 al giorno 5.

• entro 5 giorni dall’insorgenza dei sintomi

375 mg (3 cpr) il primo         
giorno, 125 mg (1 cpr) 
dal giorno 2 al giorno 5

Ensitrelvir
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New clinical-trial data suggest that an antiviral pill called ensitrelvir shortens the duration of two unpleasant

symptoms of COVID-19: loss of smell and taste. The medication is among the first to alleviate these effects

and, unlike other COVID-19 treatments, is not reserved only for people at high risk of severe illness.

At the start of the study, 20% of participants reported some level of smell or taste loss. After the third day of 

treatment, the proportion of participants reporting such symptoms in the ensitrelvir groups started dropping

more sharply than did the proportion in the placebo group. At day seven, the percentage of participants with 

smell or taste loss was 39% lower in the group taking 250-milligram pills than in the placebo group. Three 

weeks after treatment began, all groups reported similar symptom scores.

In Japan the drug is available to individuals with mild to moderate symptoms, regardless of their risk factors. 

12 October 2023. IDWeek, Boston, Massachusetts.

https://www.nature.com/articles/d41586-023-00548-6
https://www.nature.com/articles/d41586-022-01589-z
https://www.nature.com/articles/d41586-022-01923-5








Uso degli antivirali nel paziente adulto



• COVID19 patients with clinical and virological evidence of persistent respiratory tract 
infection could define a new target of COVID patients

• All items should be present:

1. COVID patients with prolonged persistent respiratory symptoms or 
compartmentalized low respiratory infection well after acute respiratory syndrome

2. Usually patients with previous hematological/oncological/neurological disorders, 
few of them previously treated with anti CD20 monoclonal agents

3. Microbiological evidence of persistent positive NPS or biological samples 
representative of low respiratory tract (spontaneous or induced sputum/BAL/BAL)

4. Negative or low-titer serological evidence against SARS-CoV-2 at day 20 since 
infection

• In these COVID patients a combined treatment using Sars-CoV-2 monoclonal antibodies 
against S protein and antivirals can be used under off-label and/or compassionate use 
program

Persistent COVID-19 high tract respiratory infection



Rebound Outcome NMT/RIT MOV HR (95% CI)

Before Matching

COVID infections 3.53% (398/11270) 5.86% (139/2374) 0.60 (0.50−0.73)

COVID symptoms 2.31% (260/11270) 3.75% (89/2374) 0.62 (0.49−0.79)

Hospitalizations 0.44% (50/11270) 0.84% (20/2374) 0.53 (0.32−0.89)

After Matching

COVID infections 4.54% (101/2226) 5.95% (132/2226) 0.81 (0.63−1.05)

COVID symptoms 2.61% (58/2226) 3.77% (84/2226) 0.74 (0.53−1.03)

Hospitalizations 0.67% (15/2226) 0.90% (20/2226) 0.78 (0.40−1.51)

Study Results: Rates and Relative Risks for COVID-19 
Rebound After NMT/RIT vs MOV

HR, hazard ratio; MOV, molnupiravir; NMT/RIT, nirmatrelvir/ritonavir.

7-Day Risk for COVID-19 Rebounds in Patients Who Take NMT/RIT 

vs MOV 

(Before and After Propensity-Score Matching)

0 0.

5

1 1.

5

2

Hazard Ratio
Higher rebound risk for NMT/RIT 



 Lower rebound risk for 

NMT/RIT

Wang et al. 2022. medRxiv 2022. 



Study Results: Rates and Relative Risks for COVID-19 
Rebound After NMT/RIT vs MOV (continued)

HR, hazard ratio; MOV, molnupiravir; NMT/RIT, nirmatrelvir/ritonavir.

Rebound Outcome NMT/RIT MOV HR (95% CI)

Before Matching

COVID infections 5.40% (609/11270) 8.59% (204/2374) 0.62 (0.52−0.72)

COVID symptoms 5.87% (662/11270) 8.21% (195/2374) 0.69 (0.59−0.81)

Hospitalizations 0.77% (87/11270) 1.39% (33/2374) 0.55 (0.37−0.82)

After Matching

COVID infections 7.14% (159/2226) 8.49% (189/2226) 0.90 (0.73−1.11)

COVID symptoms 7.55% (168/2226) 8.00% (178/2226) 1.03 (0.83−1.27)

Hospitalizations 1.21% (27/2226) 1.39% (31/2226) 0.92 (0.55−1.55)

30-Day Risk for COVID-19 Rebounds in Patients Who Take NMT/RIT 

vs MOV 

(Before and After Propensity-Score Matching)

0 0.

5

1 1.

5

2

Hazard Ratio
Higher rebound risk for NMT/RIT 



 Lower rebound risk for 

NMT/RIT

Wang et al. 2022. medRxiv 2022. 



SARS- CoV-2 sequences in a B cell-depleted lymphoma patient:  three mutations in the spike protein
that dampen convalescent plasma-mediated neutralization of SARS-CoV-2. Additionally, four mutations
emerge in non-spike regions encoding three CD8 T cell epitopes, including one nucleoprotein epitope
affected by two mutations. 

Khatamzas et al, Nat Commun 09.22 

Accumulation of mutations in antibody and CD8 T cell epitopes in a B cell
depleted lymphoma patient with chronic SARS-CoV-2 infection



Extended Remdesivir Infusion for Persistent 
Coronavirus Disease 2019 Infection 

Martinez OFID 07.22

5-month persistent COVID19 in a 44 male granulomatosis with polyangiitis and secondary hypogamma

successfully treated with 30 days of remdesivir, desametasone e IVG. Ab Mono not available in August 2020





Triple combination therapy with two antivirals and monoclonal antibodies for persistent 
or relapsed SARS-cov-2 infection in immunocompromised patients 

Mikulska M et al CID 03.23





The antiviral effects of combining molnupiravir

and nirmatrelvir in Omicron SARS-CoV-2 

infected cellsThe effects of molnupiravir (n = 4) and nirmatrelvir (n = 4) on 

intracellular viral RNA levels of WT and Omicron SARS-

CoV-2 in hAOs. 

Cell Research (2022) 0:1 – 3 



No difference using an effective mAB
combined with RDV (14.1 days), MOL 9.9 
days) or NIR/r 16.7 days)

Time with SARS-CoV-2 virasl load >106 RNA copies/ml

RDV: Remdesivir; NIR/r: Nirmatrelvir/Ritonavir; MOL: Molnupiravir;

Combination of RDV with MOL appeared to 
be beneficial compared to combination
RDV with NIR/r 8.9 vs 21.8 days, p<0.01)

HM Horth, Infection, 2023 Nov 29.doi: 10.1007/s15010-023-02125-5.



JAMA Internal Medicine June 2023 Volume 183, Number 6 

Cohort study (databases of 

the US Department of 

Veterans Affairs) to identify

patients who had at least 1 

risk factor for progression to 

severe COVID-19 illness

and who had survived the 

first 30 days after SARS-

CoV-2 diagnosis. Those

who were treated with oral

nirmatrelvir within 5 days 

after the positive test (n = 

35 717) and those who

received no COVID-19 

antiviral or antibody

treatment during the acute 

phase of SARS-CoV-2 

infection (control group, n = 

246 076) were identified. 



JAMA Internal Medicine June 2023 Volume 183, Number 6 

Relative and Absolute Risk Reduction of Nirmatrelvir Compared With the No-Treatment Control 
Group 

Post–COVID-19 condition (PCC),

The association of nirmatrelvir with PCC was tested at 180 days after 

infection


