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Aprile 2020: 70 aa, Diabete insulino dip, 
iperteso,  pregresso STEMI, non vaccinato 

Novembre 2023:  63 aa, LNH mantellare, auto-HSCT 2020, in 
mantenimento con Rituximab, vaccinato 4 dosi



Severity of symptoms might depend 
on the interaction between the SARS-CoV-2 

and the immune system of patient

HOST MAKES 
THE DIFFERENCE



Immune Responses for Protection against Severe Acute 
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2). 

Combination of humoral and cellular immune responses controls viral replication after infection and prevents
progression to severe disease, hospitalization, and death

Cellular immunity to SARS-CoV-2 includes virus-specific B cells and T cells, which provide long-term
immunologic memory and rapidly expand on reexposure to antigen. 

Barouch DH NEJM, 2022



Evans RA et al. The Lancet Regional Health - Europe 2023 

Retrospective cohort design UK 
immunocompromised vs general population

(01/01/2022-31/12/ 2022) 
COVID-19-related hospitalisations,

ICU admissions and deaths

IC accounted for 3.9% of the study population, 
• 22% (4585/ 20,910) of COVID-19 hospitalisations

• 28% (125/440) of COVID-19 ICU admissions
• 24% (1145/4810) of COVID-19 deaths

“Broadly-defined immunocompromised” 

“Stringently-defined immunocompromised” 

• Moderate/severe primary immunodeficiency
• Active treatment with immunosuppressive or immunomodulatory therapy
• treatment with high-dose  corticosteroids
• Solid organ transplant ≤2 years
• Haematopoietic stem cell transplant ≤2 years
• solid tumour [s] or haematologic malignancies on treatment ≤6 months
• LLC, LNH, MM, LMA ≤2 years
• AIDS



Evans RA et al. The Lancet Regional Health - Europe 2023 

ICU admission

COVID-19 deaths

Hospitalisation for Severe COVID-19

0.7% vs 8%
16.5%

7.4%



Evans RA et al. The Lancet Regional Health - Europe 2023 

Vaccinated with ≥3 doses (∼84% IC and 51% of the general population):
all IC groups remained at increased risk of severe COVID-19 outcomes, 

with adjusted incidence rate ratios (aIRR) for hospitalisation ranging from 1.3 to 13.1. 

At highest risk for COVID-19 hospitalisation: 
• solid organ transplant (aIRR 13.1, 95% confidence interval [95% CI] 11.2–15.3), 
• Moderate/severe primary immunodeficiency (aIRR 9.7, 95% CI 6.3–14.9), 
• stem cell transplant (aIRR 11.0, 95% CI 6.8–17.6)
• recent treatment for haematological malignancy (aIRR 10.6, 95% CI 9.5–11.9). 
Results were similar for COVID-19 ICU admissions and deaths. 



Early Treatment

?



Mikulska M, Testi D, Russo C et al. B J Haem 2023

Studio retrospettivo: HM 328 paziente da marzo 21-luglio2022

120 mABs, 208 antivirals, mediana 2 gg dai sintomi 

End point composito: treatment failure (COVID-19 grave o 
decesso COVID-19 relato)

Rate of failure Omicron 7.8% e 36.8 % pre Omicron,
ma >> vs pop generale 1.2-1.4%

AML/MDS (oltre età  e < vaccino) associato a 
treatment failure e mortalità

NHL/CLL associato a shedding prolungato 



Vi sono pazienti che devono ricevere early combination therapy?

C’è un beneficio clinico?SPAIN  Calderon- Parra  J, et al. 2024 
Single-centre, prospective, cohort study (2022)
304 immunocompromised: 43 (14.1%) received sotrovimab plus 
antiviral, 261 (85.9%) monotherapy

COVID-19 progression at 90 days, defined as hospital admission or 
death due to COVID-19 C 0 vs M 4.6% (p=.154)

anti-S IgG <750 BAU/mL, 
COVID-19 progression M  23.9% vs. C 0%, 

P=0.001), 
COVID-related admission M 15.2% vs. C 0%, 

P=0.014)

Anti-S IgG titre <750 BAU/mL and anti-CD20 associated with higher risk
of progression (OR 13.70, 95% CI 2.77-67.68; and OR 3.05, 95% CI 1.20-
10.94,

C’è un beneficio clinico e/o virologico?



Vi sono pazienti che devono ricevere early combination therapy?

GERMANY  Orth H, et al. 2024 
Retrospective multicentre study (2022-2023)
144 IC, 96 antiviral + mAbs, 29 with 2 antiviral , 19 
with 2 antiviral + mAbs.

Highest risk for prolonged viral shedding:
- HM (28.5%)  (OR 3.5; 95% CI 1.2–9.9; p = 0.02)

- Pts on immunosuppressive medication following
allogenic stem cell transplantation (OR 4.5; 95% CI 

0.8–21.4; p = 0.04)

C’è un beneficio virologico?

C’è un beneficio clinico e/o virologico?



Proposed diagnostic criteria for protracted COVID- 19 in 
immunocompromised hosts (long persisters) 



D.Abramo A et al. immunoCOVID team, Front Med 2024

Observational retrospective study in 88 B-cell depleted
immunocompromised patients from 2 centers hospitalized
with a prolonged (> 21 days) or relapsed SARS-CoV-2 infection

Monoterapia : RDV 10 o Mabs o CP 9

Combination: 
RDV+mAb + CP: 45
RDV+ NMV/r: 11
RDV+NMV+mAb: 13

Reduced Lenght of hospitalization C vs M
21 vs. 30 days for LOS, p = 0.047 

Time to negative SARS-CoV-2 NPS in the C vs M
23 vs. 40 days, p = 0.002



The number of doses of SARS-CoV-2 vaccine was 
associated with higher overall success rate

Mikulska M, Sepulcri S, et al CID 2023

Triple Combination Therapy With 2 Antivirals and Monoclonal
Antibodies for Persistent or Relapsed Severe Acute Respiratory

Syndrome Coronavirus 2 Infection in Immunocompromised Patients



Terapia di combinazione in prolonged shedding or persistent infection

RECOVERY was the first randomized, controlled, open-label trial to demonstrate the 
efficacy of the monoclonal antibodies combination of casirivimab/imdevimab and 

remdesivir (Lancet 2022)

Successful use of combination therapy including antiviral + Mabs or CP 
Copin R, et al. Cell 2021

Baum A, et al. Science 2020 
Magyari F, et al. Ann Hematol 2022

Hashemian SMR, et al. Microbes, Inf and Chem 2022
Dioverti et al, OFID 2022

Bavaro DF et al Viruses 2023 

Successful use of combination therapy including wo antivirals: RDV + NMV/r (+/- Mabs)
Pasquini et al. 2023 
Mikulska et al. 2023 

Meijer et al. 2024 
Brosh-Nissimov et al. 2024 

Lanzafame et al 2023
Dentone et al. 2023



Successful Combination Treatment for Persistent
Severe Acute Respiratory Syndrome Coronavirus 2 Infection

Blennow O, et al CID 2023



Successful Combination Treatment for Persistent
Severe Acute Respiratory Syndrome Coronavirus 2 Infection

Blennow O, et al CID 2023



Sia strategie di combinazione, sia durata di trattamento

‘Extended course’ of Remdesivir and/or Nirmatrelvir/r

Martinez  MA, et al. OFID 2022
Brown Li An K, et al JACI 2022

Blagdon S et al Research Square 2022
Ford ES, et al CID 2023

Blennow O, et al CIVD 2023
Trottier CA, et al. CID 2023

Focosi D, …Nicastri E et al. Antiviral combination therapies for persistent COVID-19 in immunocompromised patients. IJID 2023



Remdesivir: Rare emergence mutations

Japanese pt with follicular lymphoma
(obinotuzumab) treated with 7 cycles of RDV 

(14 or 28 days), for 146 days of RDV 

Nagai H et al Jap In f Dis 2022 Zuckerman NS, CID Feb 2024

NMV/r: fisrt case of resistance

ACTT1 trial

No mutations on 
146 days



Diversi Stadi di malattia e Terapie 

Fase virale Fase infiammatoria

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

Maggio 
2020 …

Fase virale Fase virale

Fase infiammatoria

Maggio 
2024 …

Cesaro S et al. ECIL 9. Leukemia 2022

“Broadly-defined immunocompromised”* 

*Lymphopenia, recent anti-CD20 therapy, CART therapy, hypogammaglobulinaemia and 
haematopoietic stem cell transplantation

Fase virale



The fast evolution of treatment during the COVID-19 pandemic……

2021 2022 2023

ESCMID 
Nov 2021  
Aug 2022

WHO clinical
guidelines

Vers 13 
Updated Jan

2023

IDSA 
guidelines. 

Vers 11
Updated
Jun 2023

NIH COVID-19 Treatment guidelines
Updated Oct 2023 

SITA & SIP 2021

No RCT for combination therapy



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

Studio GS-US-540-5912

RDV= 163  Placebo= 80

Conclusions: 
 ESRD or dialisis: No significant

difference in all-cause death or 
IMV by Day 29 between the RDV 
and placebo groups; 

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

Studio interrotto per problemi di fattibilità e 
sottodimensionato per end-point di efficacia primari 



August 2023



Lower risk of mortality, disease progression and 
need for oxygen therapy; shorter time to achieving

low viral burden during Omicron BA.2

Reduction in hospitalization
and death at 28 days by 89% 

in unvaccinated patients

A phase 2–3 double-blind,randomized, controlled trial 
symptomatic, unvaccinated, nonhospitalized adults at high 

risk for progression
to severe COVID-19 were assigned in a 1:1 ratio.

COVID-19–related hospitalization or death from any cause 
through day 28, viral load, and safety were evaluated. 

Feb 2022



May 2024

Courtesy off dott C. Sepulcri

2020 2024



Aprile 2024Settembre 2021

Lo scenario è cambiato…. 

…. per le vaccinazioni, per l’utilizzo di terapie precoci…



Identificare e trattare 
precocemente pts con COVID-19 

lieve/moderato sul territorio 
e in Ospedale 

Creare network tra Ospedale e 
territorio e intraospedaliero.

Ospedale San Martino
Clinica Malattie Infettive



The outcome of our best practice…. HSM 

A model of:
-- early access to antiviral therapy
-- easy way to prescription
A path to avoid the overcrowding in Emergency Dpt

1st January 2022 – 30 th September 2023

Oral antiviral treatment N= 630 patients

Early treatment  Remdesivir 3 days N= 850 patients

N= 400 in out-patient clinic 

• Infettivologi, pneumologi, internisti, medici PS e area critica 
possono prescrivere remdesivir e nirmatrelvir/ritonavir

• Medici di famiglia: nirmatrelvir/r + fast track (telefono > DH) 
con DH o reparto malattie infettive per remdesivir early
treatment



Lo scenario è cambiato…. 
2020 2024ISS Aprile 2024

…. E per le differenti varianti di SARS-COV-2 …



The clinical picture of COVID-19 has evolved as variants have emerged

Wild Type Dec 2019

 High death rates

 Extrapulmonary
manifestations

Hammer MM Acad Radiol 2023
Mao R, Lancet Gastroent Hepatol 2020

Guo T, JAMA Cardiol 2020
Mao L, JAMA Neurol 2020

Delta from Dec 2020

 Higher rate of 
hospitalisation in 
young adults vs 
previous era

 Higher rates of 
trombosis than
previous era

Gottlieb R , ECIM 2023
Manzur- Paneda K, J Vasc Surg 2022

Omicron from Nov 2021

• Highly transmissible
• Immune escape from 

early vaccines and 
nAbs

• Fewer COVID-19 
pneumonia cases
than Alpha and Delta 
era (significantly higher
vaccination rate in Omicron era 
than previous wave group, p < 
0.001)

• Extrapulmonary
manifestations in 
16.4% pts (vax 58%)

ECDC 2023
Willell BJ, Nat microbiol 2022

Ito N, Respir Investig 2022
Niu J, Healthcare (Basel) 2023



COVID-19 cases since beginning of 2020 stratified by encoded SARI

The coloured bars represent three phases with respect to the dominating SARS-CoV-2 variants. SARI = Severe Acute Respiratory Infection; SARI- = COVID-19

without SARI; SARI+ = COVID-19 with SARI

Leiner et al. BMC Infect Dis 2022



Iftimie S, et al. Sci Rep, 2022

Admissions to the
ICUdecreased

from 10 to 2%. 

200 consecutively admitted hospital patients
from each wave prospectively enrolled

Patients in the fifth wave were
considerably younger than before, and 

the mortality rate 
fell from 22.5 to 2.0%. 

Patients in the fifth wave had fewer comorbidities.
The age of the patients who died was higher than those who

survived. 



1040 pts, retrospective data were collected (Feb 2020 – Jan
2022) considering timeframe of different waves

Patients with at least one comorbidity were 786 (76%)
Immunodeficiency conditions were present in 142(14%)

During different COVID-19 waves, length of hospital stay, 
positive airway pressure ventilation, severe respiratory
failure and ICU admission significantly decreased.

In multivariable analysis:
 age (HR 2.80, 95%CI 2.28-3.43 for 10-year increase)
 comorbidities (HR 2.25, 95%CI 1.06-4.76) 
 immunodepression (HR 1.73, 95%CI 1.13-2.65)
significantly associated with worst outcome in all waves

 positive SARS-CoV-2 serology was associated with a better
outcome

(HR 0.63, 95%CI 0.42-1.03)

Submitted, in revision

In hospital mortality rate 
gradually decreased over time 

from 17% to 11%. 



SARS-COV-2: Variabilità sincrona delle varianti

CDC 2024, May 07 Data tracker



ISS marzo-aprile 2024



Vince il più efficiente e non il più forte 

KP.2 shows the most significant resistance to the sera 
of monovalent XBB.1.5 vaccine without infection

(3.1-fold) as well as those who with infection (1.8-fold). 

Yu Kaku, Keiya Uriu, Yusuke Kosugi et al.The Genotype to Phenotype
Japan (G2P-Japan) Consortium, Jumpei Ito, Kei Sato

bioRxiv preprint version April 26,2024 

These results suggest that
KP.2 has higher viral fitness

Relative effective reproduction number (Re) of KP.2 is 1.22-, 1.32-, and 1.26-times 
higher than JN.1 in USA, United Kingdom, and CanadaPiù trasmissibile

Più immunoevasiva



Vaccinazione XBB .1.5 ha una copertura 2.5 volte  inferiore versus JN1



Del Rio C and Malani PN, JAMA 20235 maggio 2023: End of Emergency….but not COVID-19

The main risk factor
for severe COVID-19 

also in vaccinated patients
is age and

immune suppressive therapy

Sun J et al JAMA Intern med 2022



Ministero della salute.gov/vaccinazionecovid



Over 80 anni:
3° dose booster 6,3%

Ministero della salute.gov/vaccinazionecovid



May 2024

Immunomodulanti

Ottobre  2024…….Gennaio 2025

Remdesivir

Nirmatrelvir/ritonavir

Nuovi mAbs
Pre-esposizione

Terapia di combinazione 

The Next Future….



Phase III RCT 
AZD3152 

Participants with 
immune impairement

AZD7158 
(AZD3152+AZD3959)

Under evaluation
EMA

Uso compassionevole in Francia

AZD5156 
(cilga+AZD3152)



March 2024 FDA granted EUA  

Invivyd Announces FDA Authorization for Emergency Use of PEMGARDATM 
(Formerly VYD222) for Pre-exposure Prophylaxis (PrEP) of COVID-19 

Data from the CANOPY clinical trial along with ongoing in 
vitro neutralizing activity against major SARS-CoV-2 
variants, including JN.1 (and XBB.1.5 and EG.5.1)

CANOPY is an ongoing Phase 3 clinical trial of VYD222 (PEMGARDA) for the pre-exposure prophylaxis
of COVID-19 which enrolled adults ≥18 years of age in two cohorts. 

Cohort A is a single-arm, open-label trial in adults who have moderate-to-severe immune compromise (n=306); 

Cohort B is a 2:1 randomized, placebo-controlled trial in which adults who do not have moderate- to-severe 
immune compromise received VYD222 (n=317) or placebo (n=162). 

Dosage 4500 mg ev > 1 h (+ dose at 3 months)

A hypersensitivity or infusion-related reaction in 9% and 
anaphylaxis was observed in four of 623 (0.6%) 

participants in CANOPY, all in Cohort A. 





COVID-19 prophylaxis: half-full or half-empty glass? 
Scarfò L and Cuneo A. Blood 2023



COVID-19: 4 anni dopo 
Cosa possiamo fare ancora?

1. Adattarsi al cambiamento supportato da evidenze scientifiche

2. Individuare e trattare precocemente i pazienti a rischio

3. Modello vaccinazione ospedaliera e intrareparto

4. Profilassi pre esposizione (appena disponibile)

5. Considerare sempre oltre a virus e varianti, anche i fattori di rischio 
dell’ospite per una tailored therapy (quale, quando e per quanto tempo) 



Li Wenliang (李文亮; Beizhen 12/10/1985-Wuhan 7/02/2020)
oculista cinese presso il  Wuhan Central Hospital

30 dicembre 2019 inviò un messaggio ai colleghi medici in una 
chat di gruppo avvisandoli di indossare DPI per un’infezione che 

assomigliava molto, troppo alla SARS. 

Fu accusato dalle autorità cinesi per aver  diffuso commenti falsi 
Il dott. Li contrasse la polmonite nel gennaio 2020 

e morì all'età di 34 anni.



Grazie per 
l’attenzione…. 





Terapia di combinazione:
Remdesivir e Nirmatrelvir/ritonavir 10 giorni

E metilprednisolone



January 2023 Clinical Case: 
patient 80 yo, CLL, follicular NHL R-benda, 
severe relapse COVID-19 

In the 2 nd combo treatment: 
10 days for remdesivir, nirmatrelvir/ritonavir
and molnupiravir

Repeat nasopharyngeal swabs resulted negative
on Days 15 and 19.

The patient was discharged home with minimal
oxygen requirement (1 L/min). No adverse
effects were observed.



DESIGN,SETTING,ANDPARTICIPANTS Inthiscohortstudy,adultsaged18yearsandolder admitted
to the hospital with acute respiratory illness and laboratory-confirmed RSV, SARS-CoV-2, or 
influenza infection were prospectively enrolled from 25 hospitals in 20 US states from February
1, 2022, to May 31, 2023. Clinical data during each patient’s hospitalization were collected
using standardized forms. Data were analyzed from August to October 2023. 

Conclusion: AmongadultshospitalizedinthisUScohortduringthe16 months before
the first RSV vaccine recommendations, RSV disease was less common but similar
in severity compared with COVID-19 or influenza disease among unvaccinated
patients and more severe than COVID-19 or influenza disease among vaccinated
patients for the most serious outcomes of IMV or death. 

RESULTS Of7998adults(median[IQR]age,67[54-
78]years;4047[50.6%]female)included,484 (6.1%) were
hospitalized with RSV, 6422 (80.3%) were hospitalized with 
COVID-19, and 1092 (13.7%) were hospitalized with 
influenza. Among patients with RSV, 58 (12.0%) 
experienced IMV or death, compared with 201 of 1422 
unvaccinated patients with COVID-19 (14.1%) and 458 of 
5000 vaccinated patients with COVID-19 (9.2%), as well as
72 of 699 unvaccinated patients with influenza (10.3%) and 
20 of 393 vaccinated patients with influenza (5.1%). In 
adjusted analyses, the odds of IMV or in-hospital death
were not significantly different among patients
hospitalized with RSV and unvaccinated patients
hospitalized with COVID-19 (adjusted odds ratio [aOR], 
0.82; 95% CI, 0.59-1.13; P = .22) or influenza (aOR, 1.20; 
95% CI, 0.82-1.76; P = .35); however, the odds of IMV or 
death were significantly higher among patients
hospitalized with RSV compared with vaccinated patients
hospitalized with COVID-19 (aOR, 1.38; 95% CI, 1.02-1.86; 
P = .03) or influenza disease (aOR, 2.81; 95% CI, 1.62-4.86; 
P < .001). 

Peak Respiratory Severity of Adults Hospitalized With Respiratory Syncytial Virus (RSV), COVID-19, or Influenza by Vaccination Status 

Surie D, et al JAMA Network Open. April  2024; 



Week 21 report
(up to week 20 2024 data)
23 May 2024 

Respiratory DataMart weekly positivity (%) for 
influenza, SARS-CoV-2, RSV and rhinovirus, England

Respiratory DataMart weekly positivity
(%) for adenovirus, hMPV and 
parainfluenza, England
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