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COVID-19 dopo oltre 3 anni, come è cambiato:

Strategie attuali di profilassi



Clinical case (February 2022) 

-- 75y old man with a granulomatosis with polyangiitis with renal involvement  on 
maintenance therapy with rituximab 500 mg every 6 months and prednisone 5 mg q24h
(last administration of rituximab in December 2021)

-- A recent finding of atrial fibrillation, and a mitral prolapse.

•Vaccinated with 3 doses of mRNA vaccine (the last in November 2021)

•January 2022: mild COVID-19 with fever, asthenia and wheezing cough at the onset

not early treatment, not pre-exposure prophylaxis

SARS-CoV-2 RT-PCR nasopharyngeal swab remains positive 15 and 30 days later



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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cdc.gov/coronavirus

Evidence to Recommendation 
Framework:
An Additional Dose of mRNA COVID-19 Vaccine 
Following a Primary Series in 
Immunocompromised People

Dr. Kathleen Dooling, MD, MPH
Advisory Committee on Immunization Practices
August 13, 2021

Immunocompromised People and 
Vaccine Breakthrough Infection

▪ More likely to have breakthrough infection

– 40-44% of hospitalized breakthrough cases are immunocompromised people in US 
study1-2

▪ Lower vaccine effectiveness

– 59--72% VE among immunocompromised people vs. 90--94% among non-
immunocompromised people after 2nd dose1, 3-5

See reference slide at end 

Hensley et al. CID 2021
Baang et al. JID 2021

Choi et al. NEJM 2020

Immunocompromised people:
✓ Active or recent treatment for solid tumor and hematological malignancies
✓ Receipt of solid organ or recent hematopoietic stem cell transplants
✓ Severe primary immunodeficiency
✓ Advanced or untreated HIV infection
✓ Active treatment with high dose corticosteroids, alkylating agents, 
antimetabolites TNF blockers and other immunosuppressive or immunomodulatory
✓ Chronic medical conditions such as asplenia and chronic renal disease
 may be associated with varying degrees of immune deficit



Percent of subjects with antibody response after two mRNA COVID-19 

vaccine doses by immunocompromising condition and study (n=63)

See reference slide at end 

• Studies that compared response after 1st and 2nd dose demonstrated less robust response after dose 1
• Antibody measurement and threshold levels vary by study protocol  
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Clinical case (February 2022)

-- 75y old man with a granulomatosis with polyangiitis with renal involvement  on 
maintenance therapy with rituximab 500 mg every 6 months and prednisone 5 mg q24h
(last administration of rituximab in December 2021)

-- A recent finding of atrial fibrillation, and a mitral prolapse.

•Vaccinated with 3 doses of mRNA vaccine (the last in November 2021)

SARS-CoV-2 serology resulted non-reactive: 

IgG anti Receptor-Binding Domain (RBD) < 1 U/mL <12 neg)

IgG anti Spike 1 (S1) < 1 U/mL (<21 ne), IgG anti Spike 2 (S2) < 1 U/mL (< 9 neg) 

IgG anti Nucleocapsid < 1 U/mL (< 23 neg)



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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Monoclonal Antibodies

▪ BAMlanivimab

▪ ETEsevimab

▪ CASirivimab

▪ IMDevimab

▪ SOTrovimab

▪ CILgavimab

▪ TIXagevimab

▪ REGdanvimab

▪ BEBtelovimab

▪ Combination of two monoclonal antibodies

▪ SARS-cov-2 spike protein directed attachment inhibitors

▪ Extended half-life

▪ Intramuscolar injection 



PROVENT study
Aim: To assess the safety and efficacy of a single dose of 

Tixagevimab/Cilgavimab in comparison to placebo 
for Pre-EP of COVID-19 

Participants who had an increased risk of an inadequate response to Covid-19 vaccination, an increased risk of exposure to SARS-CoV-2, or both were randomly assigned in a 2:1 ratio

Primary endpoint: SARS-Cov-2 RT-PCR positive symptomatic illness within 183 days post-single dose 



Provent Study:   Efficacy across subgroups





Pre-exposure prophylaxis with tixagevimab and cilgavimab 
(Evusheld) for COVID-19 among 1112 severely 
immunocompromised patients Nguyen Y, et al. CMI 2022

Observational multicentre cohort study of immunocompromised patients receiving tixagevimab/cilgavimab as preexposure prophylaxis 
between December 28, 2021 and March 31, 2022. 

Tixagevimab/cilgavimab was administered to 1112 immunocompromised patients. 
After a median (range) follow-up of 63 days, COVID-19 was confirmed in 49/1112 (4.4%) > 5 days after treatment. 



COVID-19 prophylaxis: half-full or half-empty glass? 

Scarfò L and Cuneo A. Blood 2023

Sequence of interventions to prevent and successfully treat 
COVID-19 infection in patients with B-cell malignancies 

We have won some battles against 
COVID-19 but not (yet) the war, as 

SARS-CoV-2 variants are rapidly 
changing over time 

Comment on Davis et al
251 pts B cells malignancies (80% no response to Vax)
27 (11%) experienced a breakthrough infection with 
22 (9%) at least 30 days after tixagevimab–cilgavimab 
administration. 

Only 4 (15%) patients required hospitalization, and 
no COVID-19-related death was reported. 



Indagine rapida di prevalenza delle varianti (Flash Survey) 
Aprile 2023: 
- XBB.1.5 risultava essere predominante, con una prevalenza 45,3%, 

- In diminuzione la proporzione di sequenziamenti  BQ.1 e BA.2.75, 
con una prevalenza nazionale stimata  pari rispettivamente al 9,7% 
e al 6,3%. 
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Marzo – Aprile 2023: La piattaforma per la sorveglianza genomica delle varianti 
di SARS-CoV-2 (I-Co-Gen): più di 199.000 sequenze provenienti da 71 strutture 
dislocate sull’intero territorio nazionale. 

• - XBB risulta predominante (76,4%), con 62 differenti sotto-lignaggi 
identificati; di questi, XBB.1.5 si conferma maggioritario (30,9%). 

• - XBB.1.9.1, risulta il secondo lignaggio più frequente tra le XBB, con 
una frequenza pari al 14,5% nelle ultime sei settimane di 
osservazione. 

XBB.1.5
ricombinante di BA.2, 

dei sotto-lignaggi BJ.1 e BM.1.1.1 
con mutazione addizionale S:F486P 

Rapporto n. 30 del 28 aprile 2023 
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1. Stima della prevalenza delle varianti di SARS-CoV-2 in Italia 
(“indagine rapida”). 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figura 1 - Prevalenza di BA.2.75, BQ.1 XBB, XBB.1.5 e altri lignaggi in Italia, indagine rapida del 4 aprile 2023. XBB.1.5 è 
risultato essere il  prevalente (prevalenza nazionale pari a 45,3%). 
 
˄Include i relativi sotto-lignaggi ed i ricombinanti XBF e XBK, che ne condividono la spike  
˅Include i relativi sotto-lignaggi, ad eccezione di XBB.1.5  
§ Include i relativi sotto-lignaggi  
https://www.ecdc.europa.eu/en/covid-19/variants-concern 
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January 2023: mAbs and their decline vs BQ.1.1

Arora P, Kempf A, Nehlmeier I. et al. The Lancet 2023

Tixagevimab/Cilgavimab Retain 

Neutralizing Activity Against Variants 

of Concern (VOC)

TIXA/CILGA were selected based on their potency, synergy, 
and potential to protect against emerging SARS-CoV-2 variants1,2

SARS-CoV-2 OMICRON IS CONSTANTLY EVOLVING, ACCUMULATING CONVERGING 
MUTATIONS IN THE SPIKE PROTEIN THAT MAY CONFER ANTIBODY ESCAPE8

Neutralization activity against emerging subvariants is actively being studied9

TIXA/CILGA neutralize many of the Omicron subvariants; however, new variants are emerging 
with increasing escape potential1,8,22

© 2023 AstraZeneca. All rights reserved.

ML-6003-ALL-0001. 01/23.

TIXA/CILGA IC50 (ng/mL) Against Omicron Subvariantsa,b
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aLive and pseudovirus neutralization assays; bSome data points presented are EC50 values, which represent the concentration of a 

drug that produces 50% of the maximum possible effect11,19,27; cFor neutralization assays that used pseudoviruses harboring the 

BA.4/5 spike protein, IC50 data points were included on both the BA.4 and BA.5 rows20,21,25; dBA.4.6, BQ.1, BQ.1.1, XBB, XBB.1, and 

XBB.1.5 showed reduced susceptibility to tixagevimab and/or cilgavimab (>1000-fold) such that TIXA/CILGA are unlikely to 

neutralize these variants.8,9,26,28

Some of the information provided is based off preprint research papers that have not been peer reviewed.21,28

Abbreviations

COVID-19 = coronavirus disease 2019; EC50 = half-maximal effective concentration; IC50 = half-maximal inhibitory concentration;

mAb = monoclonal antibody; RBD = receptor-binding domain; SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2;

TIXA/CILGA = tixagevimab co-packaged with cilgavimab; TM = triple modification; YTE = M252Y/S254T/T256E.
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Clinical case (February 2022) 

-- 75y old man with a granulomatosis with polyangiitis with renal involvement  on 
maintenance therapy with rituximab 500 mg every 6 months and prednisone 5 mg q24h
(last administration of rituximab in December 2021)

-- A recent finding of atrial fibrillation, and a mitral prolapse.

•Vaccinated with 3 doses of mRNA vaccine (the last in November 2021)

•January 2022: mild COVID-19 with fever, asthenia and wheezing cough at the onset

not early treatment, not pre-exposure prophylaxis

SARS-CoV-2 RT-PCR nasopharyngeal swab remains positive 15 and 30 days later



Chest CT: few peripheral small nodules and

ground glass opacities postero-basal and

para-scissural 

Chest Rx: no lesions 

Beginning of February 2022: recurrent fever up to 38 °C
At ED SARS-CoV-2 RT-PCR NP swab positive



Clinical case

Blood Tests at the ED at Day 0 (Feb 2022)

▪ Arterial blood gas analysis: pH 7.39, pa02 80 mmHg, pC02 46 mmHg, Pa02/Fi02 228, S02 97% (on air resting)

White Blood Cells 6500/microL (range 4500-9800)

Creatinine 1 mg/dl (0.6-1.1)

Liver function AST/ALT 51/60 (nv < 40 UI/ml)

D-dimer 428 mcg/L (0-500)

C-reactive protein 85 mg/dl (0-3)

Interleukin-6 8.8 ng/L (nv < 3.4)

Ferritin 338 mcg/L (range 30-400)

A blood sample was analyzed for 

SARS-CoV-2 RNAemia and resulted positive



Immunocompromised patients…..

In this population the negative prognosis seems more related to the virologic phase than to the inflammatory phase, 

and the virologic phase could be prolonged with the presence of SARS-CoV-2 in the blood  

for months after the beginning of the infection

Passamonti F, et al. Lancet Haematol. 2020;7(10):e737-e745. Vijenthira A, et al. Blood. 2020;136(25):2881-2892. Ljungman P, et al. Leukemia. 2021;35(10):2885-2894.
Spanjaart AM, et al. Leukemia. 2021;35(12):3585-3588. Ljungman P, et al. Bone Marrow Transplant. 2020;55(11):2071-2076. Sepulcri C, Dentone C, Mikulska M, et al. Open
Forum Infect Dis. 2021;8(11):ofab217. Cesaro S, Ljungman P, Mikulska M, et al. Leukemia. April 29, 2022:1-14.

Immunocompromised patients :

have an increased mortality linked to SARS-CoV-2 infection compared to the general population, 

with high hospitalization and mortality rates of 39% and 34% respectively 

The progression over time of SARS-CoV-2 infection in the immunocompromised host can be different than in 

the general population, and antivirals could maintain a therapeutic role 

even beyond the first 5-10 days from the beginning of symptoms 



In February 2022 in our region, the prevalence of Omicron, BA.1 variant, was more than 80%. 

What could be the best treatment for our patient? 

75y old man with a granulomatosis with polyangiitis with renal involvement 

on maintenance therapy with rituximab 500 mg every 6 months and 

prednisone 5 mg q24h (last administration of rituximab in December 2021)

Pts with B-cell depletion, 

had an impaired antibody response 

linked to ineffective viral clearance 



…. Dual combination therapy?

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)

Some case reports and case series have reported successful use of combination therapy 

including antiviral  and convalescent plasma or MAbs or two antivirals

Magyari F, et al. Ann Hematol 2022

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

The combination mAb and antiviral prevent the escape mutans virus and 

help to reduce viral burden 

Copin R, et al. Cell 2021

Baum A, et al. Science 2020 

Antiviral monotherapy might be insufficient treatment option in the absence of humoral immunity

Buckland MS, et al. Nat Commun 2020



2021



….Why not triple combination therapy?

Buckland MS, et al. Nature Communications 2020

Tepasse PR, et al. e. Br J Haematol 2020, 

Magyari F, et al. Ann Hematol 2022

Combination of antiviral agents has been successfully used 

in numerous chronic infections due RNA viruses

Combining 

antiviral agents with anti-Spike monoclonal antibodies 

Could be a potential advantage

of higher efficacy due to a combination of two different antiviral mechanisms, 

since inhibition of viral proliferation might be insufficient 

for viral clearance in the absence of humoral immunity. 



Outpatient- Health clinic 

At Infectious Diseases Dpt

In February 2022 in our region, the prevalence of Omicron, BA.1 variant, was more than 80%. 

An off-label combination therapy of monoclonal antibodies and antivirals was started:

- single infusion of IV sotrovimab 500 mg,

- 10-day course of IV remdesivir (200 mg of loading dose, 100 mg of maintenance dose)

- plus five days of nirmatrelvir/ritonavir 300mg/100mg q12h.

The off-label protocol has been approved by the dedicated Hospital Board for Evaluation of Off-label Studies 

No adjunctive anti-inflammatory treatment (i.e. IL-6 or IL-1 receptor inhibitors) or steroids treatment 

were added absence of SARS-CoV-2 - related inflammatory pattern.

--No adverse effects were observed.



➢ On Day 5 SARS-CoV-2 RNAemia and NP swab resulted still 

positive

➢ On Day 10 SARS-CoV-2 RNAemia and NP swab resulted 

negative with stable peripheral saturation values on room air 

and he was discharged from our outpatient clinic.

……

Baldi F, Dentone C, Mikulska M, et al. Front. Med. 9:1062450. 2023  

This possible strategy could change 

the way of how we treat COVID-19 in the immunocompromised patient 

and to prevent the prolonged shedding linked to the emergence of variants



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 



The question now is not only
 what combination,

but how long…..

Extended course of Remdesivir and Nirmatrelvir/r

COVID-19 dopo oltre 3 anni, come è cambiato:

Strategie attuali di trattamento



Ford ES, et al, CID 2022

The treatment includes:
3 mAb infusions

2 courses of 10 days Remdesivir
20 days of NM/r

Steroids
[VOC BA.1.1]

Prolonged infection is associated with within-host viral evolution and represents a source of global variants

Corey L, et al. NEJM 2021
Ghandi S, et al. Nat Commun 2022
Nussenblatt V,et al. JID 2022

By day 20 of NM/r he was 
off of 02

Chest CT one week after 
end NM/r substantial 

improvement

At 4 months after end 
NM/r he is stable w/o 

recrudescent of infections

Prolonged and potent combination of antiviral therapy 
in IC pts need to be evaluated for clinical and virological cure 



Dual antiviral Therapy for persistent COVID-19 and 

associated OP in an immunocompromised host 

Pt vaccinated (3 doses Feb 2022) with chronic lymphocytic leukemia wtih symptomatic SARS-COV-2 infection and 
organizing pneumonia (over a 4 months period)  >> treated with extended course of combination antiviral therapy 

1. NM/r 5 days 
2. Steroids and 
Remdesivir 10 D 
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Figure 1 Legends: Series of Chest CT images of the patient throughout his course from initial admission 2 
to outpatient follow-up. 3 
 4 
1A: March/2022 first admission  5 
  6 
1B: April/2022 second admission  7 
  8 
1C: June/2022 third admission prior to antiviral therapy, new areas of ground-glass opacities with some 9 
resolution of ground-glass opacities in some of the previously affected areas  10 
  11 
1D: August/2022 outpatient follow up with minimal symptoms and completion of prednisone taper with 12 
largely resolved ground-glass opacities 13 
  14 
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3. Steroids and 
Bemtelovimab 
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4. Steroids, 
Remdesivir 

20D, NM/r 20D

FU visit 
2 months after 

therapy 
NP swab neg 
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Trottier CA, et al  CID 2022



New perspectives…..

Old perspectives!!!!





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. 



………

-- molnupiravir a nucleoside analog targeting RNA-dependent viral RNA polymerase.

(AIFA…)

-- remdesivir, an inhibitor of the viral RNA-dependent RNA polymerase; 

-- nirmatrelvir, a 3C-like protease inhibitor administered with ritonavir booster; 

-- ensitrelvir, a SARS-CoV-2 3CL Protease Inhibitor

Antiviral drugs for treatment of SARS-CoV-2 infection



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 



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



The primary composite outcome: 
COVID-19 related hospitalization (or transfer from an emergency department to 
a tertiary hospital) owing to the progression of COVID-19 within 28 days after 
randomization. 

Secondary outcomes: clearance of SARS-CoV-2, the time from randomization to hospitalization 
for any cause or due to progression of Covid-19, the time from randomization to death from 
Covid-19, the number of days in the hospital and days with mechanical ventilation, adverse 
events, and adverse reactions to interferon or placebo 

Reis G, Moreira Silva E, Medeiros Silva SC et al,  NEJM Feb 2023



2. La gravità dei sintomi dipende dall’interazione

tra virus e risposta immunitaria del paziente

1. L’infezione da SARS-CoV-2 determina differenti quadri clinici

3. Considerare sempre non solo virus e varianti, ma anche 

i fattori di rischio dell’ospite per una terapia ragionata 

(quale, quando e per quanto tempo) 

COVID-19 dopo oltre 3 anni, come è cambiato:

Strategie attuali di profilassi e trattamento
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