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Terapie combinate nel paziente fragile con COVID-19









The Burden of COVID-19 in the 
Immunocompromised Patient: Implications for 

Vaccination and Needs for the Future

Antinori A, Bausch-Jurken M. The Burden of COVID-19 in the Immunocompromised Patient: Implications for Vaccination and Needs for the Future. J Infect Dis. 2023 Aug 4;228(Suppl 1):S4-S12. doi: 10.1093/infdis/jiad181. PMID: 
37539764; PMCID: PMC10401620.





It is the virus, stupid …



Cumulative SARS-CoV-2 mutations and corresponding 
changes in immunity in an immunocompromised patient 

indicate viral evolution within the host

Sonnleitner, S.T., Prelog, M., Sonnleitner, S. et al. Cumulative SARS-CoV-2 mutations and corresponding changes in immunity in an immunocompromised patient indicate viral evolution within the host. Nat Commun 13, 2560 (2022). 
https://doi.org/10.1038/s41467-022-30163-4

Throughout the infection course, 17 non-synonymous intra-host mutations are noted, with 15 (88.2%) having been previously described as prominent 
immune escape mutations (S:E484K, S:D950N, S:P681H, S:N501Y, S:del(9), N:S235F and S:H655Y) in VOCs. The high frequency of these non-
synonymous mutations is consistent with multiple events of convergent evolution. Thus, our results suggest that specific mutations in the SARS-CoV-2 
genome may represent positions with a fitness advantage, and may serve as targets in future vaccine and therapeutics development for COVID-19.



Persistence and Evolution of SARS-CoV-2 in an 
Immunocompromised Host

Choi B, Choudhary MC, Regan J, Sparks JA, Padera RF, Qiu X, Solomon IH, Kuo HH, Boucau J, Bowman K, Adhikari UD, Winkler ML, Mueller AA, Hsu TY, Desjardins M, Baden LR, Chan BT, Walker BD, Lichterfeld M, Brigl M, Kwon DS, 
Kanjilal S, Richardson ET, Jonsson AH, Alter G, Barczak AK, Hanage WP, Yu XG, Gaiha GD, Seaman MS, Cernadas M, Li JZ. Persistence and Evolution of SARS-CoV-2 in an Immunocompromised Host. N Engl J Med. 2020 Dec 

3;383(23):2291-2293. doi: 10.1056/NEJMc2031364. Epub 2020 Nov 11. PMID: 33176080; PMCID: PMC7673303.

Although most immunocompromised persons effectively clear SARS-CoV-2 infection, this case highlights the potential 
for persistent infection and accelerated viral evolution associated with an immunocompromised state.



Lessons learned and implications of early therapies for 
coronavirus disease in a territorial service centre in the 

Calabria region: a retrospective study

Scaglione V, Rotundo S, Marascio N, De Marco C, Lionello R, Veneziano C, Berardelli L, Quirino A, Olivadese V, Serapide F, Tassone B, Morrone HL, Davoli C, La Gamba V, Bruni A, Cesana BM, Matera G, Russo A, Costanzo FS, Viglietto G, 
Trecarichi EM, Torti C; IDTM U. M. G. COVID-19 Group. Lessons learned and implications of early therapies for coronavirus disease in a territorial service centre in the Calabria region: a retrospective study. BMC Infect Dis. 2022 Oct 

20;22(1):793. doi: 10.1186/s12879-022-07774-9. Erratum in: BMC Infect Dis. 2022 Nov 24;22(1):883. PMID: 36266619; PMCID: PMC9583059.



De novo emergence of a remdesivir resistance 
mutation during treatment of persistent SARS-CoV-
2 infection in an immunocompromised patient: a 

case report

Gandhi, S., Klein, J., Robertson, A.J. et al. De novo emergence of a remdesivir resistance mutation during treatment of persistent SARS-CoV-2 infection in an immunocompromised patient: a case report. Nat Commun 13, 1547 (2022). 
https://doi.org/10.1038/s41467-022-29104-y

Although the fitness cost observed in vitro may limit the risk posed by E802D, this case illustrates the importance of monitoring for 
remdesivir resistance and the potential benefit of combinatorial therapies in immunocompromised patients with SARS-CoV-2 infection.



It is the virus, stupid, or 
it is the host?



Impact of COVID-19 on immunocompromised populations during the Omicron era: 
insights from the observational population-based INFORM study

Rachael A. Evans, Sabada Dube, Yi Lu, Mark Yates, Sofie Arnetorp, Eleanor Barnes, Samira Bell, Lucy Carty, Kathryn Evans, Sophie Graham, Nahila Justo, Paul Moss, Sudhir Venkatesan, Renata Yokota, Catia Ferreira, Richard McNulty, 
Sylvia Taylor, Jennifer K. Quint, Impact of COVID-19 on immunocompromised populations during the Omicron era: insights from the observational population-based INFORM study, The Lancet Regional Health - Europe, 2023, 

100747,ISSN 2666-7762, https://doi.org/10.1016/j.lanepe.2023.100747.

Immunocompromised individuals continue to be 
impacted disproportionately by COVID-19 and have an 
urgent need for additional preventive measures 
beyond current vaccination programmes. These data 
can help determine the immunocompromised groups 
for which targeted prevention strategies may have the 
highest impact.



Incidence, Clinical Presentation, Relapses and Outcome of Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2) Infection in Patients Treated With Anti-CD20 Monoclonal Antibodies

Calderón-Parra J, Múñez-Rubio E, Fernández-Cruz A, García-Sánchez MC, Maderuelo-González E, López-Dosil M, Calvo-Salvador M, Baños-Pérez I, Valle-Falcones M, Ramos-Martínez A. Incidence, Clinical Presentation, Relapses and 
Outcome of Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) Infection in Patients Treated With Anti-CD20 Monoclonal Antibodies. Clin Infect Dis. 2022 May 30;74(10):1786-1794. doi: 10.1093/cid/ciab700. 

Patients infected with severe acute 
respiratory syndrome coronavirus 2 (SARS-
CoV-2) during the 6 months after anti-CD20 
administration had a worse outcome and a 
higher mortality rate. The duration of 
infectivity may be longer. Relapses of COVID-
19 occurred in more than 15% and were 
associated with viral replication. Once the 
infection is resolved, it is safe to restart 
treatment with anti-CD20.



ESCMID COVID-19 living guidelines: drug 
treatment and clinical management

Bartoletti M, Azap O, Barac A, Bussini L, Ergonul O, Krause R, Paño-Pardo JR, Power NR, Sibani M, Szabo BG, Tsiodras S, Verweij PE, Zollner-Schwetz I, Rodríguez-Baño J. ESCMID COVID-19 living guidelines: drug treatment and clinical 
management. Clin Microbiol Infect. 2022 Feb;28(2):222-238. doi: 10.1016/j.cmi.2021.11.007. Epub 2021 Nov 22. PMID: 34823008; PMCID: PMC8606314.



Immunocompromised patients have been 
neglected in COVID-19 trials: a call for action

Trøseid M, Hentzien M, Ader F, Cardoso SW, Arribas JR, Molina JM, Mueller N, Hites M, Bonnet F, Manuel O, Costagliola D, Grinsztejn B, Olsen IC, Yazdapanah Y, Calmy A; EU RESPONSE; COMBINE. Immunocompromised patients have 
been neglected in COVID-19 trials: a call for action. Clin Microbiol Infect. 2022 Sep;28(9):1182-1183. doi: 10.1016/j.cmi.2022.05.005. Epub 2022 May 25. PMID: 35623577; PMCID: PMC9130310.
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The Combination of Molnupiravir with Nirmatrelvir or GC376 Has a Synergic Role in the Inhibition of 
SARS-CoV-2 Replication In Vitro

Synergy distribution in pairwise combination of antivirals. Vero E6 cell viability was determined after SARS-CoV-2
20A.EU1 strain infection and treatment with molnupiravir–nirmatrelvir combinations for (A) 48 and (B) 72 h, or the
combinations of molnupiravir-GC376 for (C) 48 and (D) 72 h. Rescue of virus-mediated viability reduction was used for
the analysis with the SynergyFinder version 2 tool. Data are from 3 independent experiments performed in triplicate.

Gidari A, Sabbatini S, Schiaroli E, Bastianelli S, Pierucci S, Busti C, Comez L, Libera V, Macchiarulo A, Paciaroni A, Vicenti I, Zazzi M, Francisci D. The Combination of Molnupiravir with Nirmatrelvir or GC376 Has a Synergic Role in the 
Inhibition of SARS-CoV-2 Replication In Vitro. Microorganisms. 2022 Jul 21;10(7):1475. doi: 10.3390/microorganisms10071475. PMID: 35889194; PMCID: PMC9323947.



Combination of the parent analogue of remdesivir (GS-441524) and molnupiravir results in a 
markedly potent antiviral effect in SARS-CoV-2 infected Syrian hamsters

Abdelnabi R, Maes P, de Jonghe S, Weynand B, Neyts J. Combination of the parent analogue of remdesivir (GS-441524) and molnupiravir results in a markedly potent antiviral effect in SARS-CoV-2 infected Syrian hamsters. Front 
Pharmacol. 2022 Dec 20;13:1072202. doi: 10.3389/fphar.2022.1072202. PMID: 36605401; PMCID: PMC9807602.

The combined antiviral activity of molnupiravir which acts by inducing lethal mutagenesis and GS-441524, which acts as 
a chain termination appears to be highly effective in reducing SARS-CoV-2 replication/infectivity. The unexpected potent 
antiviral effect of the combination warrants further exploration as a potential treatment for COVID-19.



Combined Molnupiravir and Nirmatrelvir Treatment Improves the Inhibitory Effect on SARS-CoV-2 in 
Rhesus Macaques

Rosenke K, Lewis MC, Feldmann F, Bohrnsen E, Schwarz B, Okumura A, Bohler WF, Callison J, Shaia C, Bosio CM, Lovaglio J, Saturday G, Jarvis MA, Feldmann H. Combined Molnupiravir and Nirmatrelvir Treatment Improves the 
Inhibitory Effect on SARS-CoV-2 in Rhesus Macaques. bioRxiv [Preprint]. 2022 Sep 5:2022.09.03.506479. doi: 10.1101/2022.09.03.506479. Update in: JCI Insight. 2022 Dec 27;: PMID: 36263071; PMCID: PMC9580379.

Use of MK-4482 and PF-07321332 in combination improved the individual inhibitory effect of both drugs. Combined 
treatment resulted in milder disease progression, stronger reduction of virus shedding from mucosal tissues of the upper 
respiratory tract, stronger reduction of viral replication in the lower respiratory tract, and reduced lung pathology. Our data 
strongly indicate superiority of combined MK-4482 and PF-07321332 treatment of SARS-CoV-2 infections as demonstrated 
here in the closest COVID-19 surrogate model.



Combination regimen of nirmatrelvir/ritonavir and molnupiravir for the treatment of persistent 
SARS-CoV-2 infection: A case report and a scoping review of the literature

Marangoni D, Antonello RM, Coppi M, Palazzo M, Nassi L, Streva N, Povolo L, Malentacchi F, Zammarchi L, Rossolini GM, Vannucchi AM, Bartoloni A, Spinicci M. Combination regimen of nirmatrelvir/ritonavir and molnupiravir for the 
treatment of persistent SARS-CoV-2 infection: A case report and a scoping review of the literature. Int J Infect Dis. 2023 Aug;133:53-56. doi: 10.1016/j.ijid.2023.04.412. Epub 2023 May 5. PMID: 37150351; PMCID: PMC10198768.

Pending further studies on 
larger cohorts of patients, 
our report is consistent with 
available pre-clinical and 
clinical data, supporting the 
possible use of combination 
therapy in selected difficult-
to-treat COVID-19 cases.



Novel treatment combining antiviral and neutralizing antibody-based therapies with monitoring of 
spike-specific antibody and viral load for immunocompromised patients with persistent COVID-19 

infection

Wada, D., Nakamori, Y., Maruyama, S. et al. Novel treatment combining antiviral and neutralizing antibody-based therapies with monitoring of spike-specific antibody and viral load for immunocompromised patients with persistent 
COVID-19 infection. Exp Hematol Oncol 11, 53 (2022). https://doi.org/10.1186/s40164-022-00307-9

From February 2022, we introduced 
novel treatment combining antiviral 
therapies and neutralizing antibodies 
with frequent monitoring of spike-
specific antibody and RT-PCR cycle 
threshold (Ct) values as indicators of 
viral load for immunocompromised 
patients with persistent COVID-19 
infection. We applied this treatment to 10 
immunosuppressed patients with 
COVID-19, and all completed treatment 
without relapse of infection. This may be 
a potentially successful treatment 
strategy that enables us to sustain viral 
clearance, determine optimal timing to 
stop treatment, and prevent virus 
reactivation in immunocompromised 
patients with persistent COVID-19.



Novel treatment combining antiviral and neutralizing antibody-based therapies with monitoring of 
spike-specific antibody and viral load for immunocompromised patients with persistent COVID-19 

infection

Wada, D., Nakamori, Y., Maruyama, S. et al. Novel treatment combining antiviral and neutralizing antibody-based therapies with monitoring of spike-specific antibody and viral load for immunocompromised patients with persistent 
COVID-19 infection. Exp Hematol Oncol 11, 53 (2022). https://doi.org/10.1186/s40164-022-00307-9

No patients
suffered relapse of
the viral infection …

… long-term data
on potential viral
relapse is unknown.



Pasquini Z, Toschi A, Casadei B, Pellegrini C, D'Abramo A, Vita S, Beccacece A, Bussini L, Chionsini MC, Dentale N, Cantiani A, Lazzarotto T, Bartoletti M, Nicastri E, Zinzani P, Giannella M, Viale P. Dual combined antiviral treatment with 
remdesivir and nirmatrelvir/ritonavir in patients with impaired humoral immunity and persistent SARS-CoV-2 infection. Hematol Oncol. 2023 Jul 15. doi: 10.1002/hon.3206. Epub ahead of print. PMID: 37452579.

Dual combined antiviral treatment with remdesivir and nirmatrelvir/ritonavir in patients with 
impaired humoral immunity and persistent SARS-CoV-2 infection

All patients showed resolution of COVID-
19-related symptoms after a median of 6 
(IQR 4–11) days and viral clearance after 9 
(IQR 5–11) days. Combination therapy 
with remdesivir and nirmatrelvir/ritonavir 
is a promising treatment option for 
persistent COVID-19 in 
immunocompromized patients with 
humoral immunity impairment, worthy of 
prospective comparative trials.



Mikulska M, Sepulcri C, Dentone C, Magne F, Balletto E, Baldi F, Labate L, Russo C, Mirabella M, Magnasco L, Di Grazia C, Ghiggi C, Raiola AM, Giacobbe DR, Vena A, Beltramini S, Bruzzone B, Lemoli RM, Angelucci E, Bassetti M. Triple 
Combination Therapy With 2 Antivirals and Monoclonal Antibodies for Persistent or Relapsed Severe Acute Respiratory Syndrome Coronavirus 2 Infection in Immunocompromised Patients. Clin Infect Dis. 2023 Jul 26;77(2):280-286. 

doi: 10.1093/cid/ciad181. PMID: 36976301.



Mikulska M, Sepulcri C, Dentone C, Magne F, Balletto E, Baldi F, Labate L, Russo C, Mirabella M, Magnasco L, Di Grazia C, Ghiggi C, Raiola AM, Giacobbe DR, Vena A, Beltramini S, Bruzzone B, Lemoli RM, Angelucci E, Bassetti M. Triple 
Combination Therapy With 2 Antivirals and Monoclonal Antibodies for Persistent or Relapsed Severe Acute Respiratory Syndrome Coronavirus 2 Infection in Immunocompromised Patients. Clin Infect Dis. 2023 Jul 26;77(2):280-286. 

doi: 10.1093/cid/ciad181. PMID: 36976301.



Combination treatment of persistent COVID-19 in immunocompromised 
patients with remdesivir, nirmaltrevir/ritonavir and 

tixegavimab/cilgavimab 

Brosh-Nissimov T, Ma'aravi N, Leshin-Carmel D, Edel Y, Ben Barouch S, Segman Y, Cahan A, Barenboim E. Combination treatment of persistent COVID-19 in immunocompromised patients with remdesivir, nirmaltrevir/ritonavir and 
tixegavimab/cilgavimab. J Microbiol Immunol Infect. 2023 Sep 27:S1684-1182(23)00170-6. doi: 10.1016/j.jmii.2023.09.004. Epub ahead of print. PMID: 37805361.

The study analyzed data from 14 patients who received a combination of tixegavimab/cilgavimab and antiviral medications after 0-77 days from symptom onset. Response 
was evaluated based on symptom improvement, PCR cycle-threshold values, and C-reactive protein levels. Eleven patients achieved complete clinical and virological 
resolution, while three showed partial responses. The study suggests a potential association between non-response and tixegavimab/cilgavimab neutralization. The findings 
underscore the need for tailored treatment approaches and further research on optimal strategies for managing persistent COVID-19, as well as the development of antivirals 
and variant-specific monoclonal antibodies.



Pagano L, et al. Blood 2022

Breakthrough COVID-19 in vaccinated patients with hematologic 
malignancies: results from EPICOVIDEHA survey

A total of 1,548 cases were included from several EU countries from 01. 2021 to 03. 2022: the mortality rate in HM patients with breakthrough 
COVID-19 was about 9%, lower than in the pre-vaccination era. In the multivariable model, older age, active disease, critical COVID-19, and 2-3 
comorbidities were correlated with a higher mortality, whereas monoclonal antibody administration, alone (P < .001) or combined with antivirals 
(P = .009), was protective.

Number patients at 
risk

Monoclonal antibodies 311
Antivirals + MoAb 108
Antivirals 218
Corticosteroids 246
Plasma 23



Pagano L, et al. Blood 2022

Breakthrough COVID-19 in vaccinated patients with hematologic 
malignancies: results from EPICOVIDEHA survey



Early administration of remdesivir plus convalescent plasma therapy is effective to 
treat COVID-19 pneumonia in B-cell depleted patients with hematological 

malignancies

Magyari, F., Pinczés, L.I., Páyer, E. et al. Early administration of remdesivir plus convalescent plasma therapy is effective to treat COVID-19 pneumonia in B-cell depleted patients with hematological malignancies. Ann Hematol 101, 
2337–2345 (2022). https://doi.org/10.1007/s00277-022-04924-6

The combination of inhibition of viral replication with passive immunization was proved to be efficient and safe. Our results 
suggest the clear benefit of early, combined administration of remdesivir and convalescent plasma to avoid protracted 
COVID-19 disease among patients with HMs and B-cell lymphopenia.



Treat early and hard! 



Scaglione et al. BMC Infectious Diseases 2022, 22(1):793 
https://doi.org/10.1186/s12879-022-07774-9



• Median (IQR) from positive nasopharyngeal swab to treatment was 2 
(1-3) days (earlier than in other studies1-3).

• Only 2/48 (4.2%) patients were admitted to the hospital and only 1
patient died in a short term observation up to negativisation of the NP
swab.

• These outcomes were strikingly better than expected considering that
our patients suffered from severe immunocompromising conditions
including hematological malignancies (31/48, 64.6%), solid (8/48,
16.7%) or hematopoietic stem cell (3/48, 6.2%) transplantations,
and/or were taking immunosuppressive treatments, such as anti-CD20
monoclonal antibodies (24/48, 50%).

• Patients turned negative after a median of 11 (IQR: 6–17) days from
the start of combined therapy without reporting severe side effects. 

Unpublished data, submitted for publication
1. Mikulska M, et al. Triple Combination Therapy With 2 Antivirals and Monoclonal Antibodies for Persistent or Relapsed Severe Acute Respiratory Syndrome Coronavirus Infection in Immunocompromised 
Patients. Clin Infect Dis. 2023;77(2):280-6. 2. Tal B-N, et al. Combination treatment of persistent COVID-19 in immunocompromised patients with remdesivir, nirmaltrevir/ritonavir and tixegavimab/cilgavimab. 
medRxiv. 2023:2023.04.07.23288144. 3. Gentile I, et al. Early combination with remdesivir, nirmatrelvir/ritonavir and sotrovimab for the treatment of COVID-19 in immunocompromised hosts. medRxiv. 
2023:2023.09.07.23295202.





*                                  
                                                                     *<10 days from symptom onset



Hirai J, Mori N, Sakanashi D, Ohashi W, Shibata Y, Asai N, Kato H, Hagihara M, Mikamo H. Real-World Experience of the Comparative Effectiveness and Safety of Combination Therapy with Remdesivir and Monoclonal Antibodies versus 
Remdesivir Alone for Patients with Mild-to-Moderate COVID-19 and Immunosuppression: A Retrospective Single-Center Study in Aichi, Japan. Viruses. 2023 Sep 19;15(9):1952. doi: 10.3390/v15091952. PMID: 37766358; PMCID: 

PMC10538070.

Real-World Experience of the Comparative Effectiveness and Safety of Combination Therapy with Remdesivir and 
Monoclonal Antibodies versus Remdesivir Alone for Inpatients with Mild-to-Moderate COVID-19 and 

Immunosuppression: A Retrospective Single-Center Study in Aichi, Japan

Eighty-six patients treated in July 2021–
March 2023 were analyzed. The mean 
number of days from COVID-19 onset to 
treatment was approximately 1.5 days in 
each group.  
The combination therapy group (CTG) 
showed a statistically significant reduction 
in viral load compared with the 
monotherapy group (MTG) (p < 0.01). 
Patients in the CTG also experienced 
earlier resolution of fever than those in the 
MTG (p = 0.02), although this difference 
was not significant in the multivariate 
analysis (p = 0.21). 
Additionally, the CTG had significantly 
higher discharge rates on days 7, 14, and 
28 than the MTG (p < 0.01, p < 0.01, 
and p = 0.04, respectively). No serious 
adverse events were observed with 
combination therapy.



Whether combination therapy will 
prevent resistance is not yet known… 



Early combination therapy: a double edge sword for 
emerging resistance (and dissemination)? 

… toxicity/tolerability reduction or increase?

… cost reduction or cost increase?

… what is the impact on post-COVID-19 syndromes?

… can active immunization dilute its possible 
impact?

… antiviral + mAbs vs. antiviral + hyperimmune 
convalescent serum vs. antiviral combo? Which 
combo?

… targeted to virus and individual patient 
characteristics?

… who is most at risk or benefit the most?



Predicting COVID-19 infection risk in people who 
are immunocompromised by antibody testing

Wijaya R, Johnson M, Campbell N, Stuart B, Kelly A, Tipler N, Menne T, Ahearne MJ, Willimott V, Al-Naeeb AB, Fox CP, Collins GP, O'Callaghan A, Davies AJ, Goldblatt D, Lim SH; PROSECO investigators. Predicting COVID-19 infection risk 
in people who are immunocompromised by antibody testing. Lancet. 2023 Jul 8;402(10396):99-102. doi: 10.1016/S0140-6736(23)01180-7. Epub 2023 Jun 29. PMID: 37393922.

Factors associated with COVID-19 breakthrough infection after second, third, and fourth vaccine doses

These data support the need to promote booster-vaccine 
uptake, particularly among people who are 
immunocompromised. We also advocate for the 
standardisation and commencement of routine antibody 
testing in people who are immunocompromised to 
enable precise risk delineation for individuals and 
focusing of efforts to protect the most vulnerable groups.

… can active immunization dilute its possible impact?



Which combo?





… prospective, randomized studies are needed to confirm whether interventions with new treatment 
strategies (for example, combining antivirals with moAbs) will further improve patient outcomes when 
used at earlier stages of the disease under the guide of new biomarkers.

Rotundo S, Borelli M, Scaglione V, Lionello R, Biamonte F, Olivadese V, Quirino A, Morrone HL, Matera G, Costanzo FS, Russo A, Trecarichi EM, Torti C; IDTM UMG COVID-19 Group. Interleukin-62/lymphocyte as a proposed predictive 
index for COVID-19 patients treated with monoclonal antibodies. Clin Exp Med. 2023 Nov;23(7):3681-3687. doi: 10.1007/s10238-023-01081-6. Epub 2023 Apr 25. PMID: 37097384; PMCID: PMC10127195.

… targeted to virus and individual patient characteristics?



… who is most at risk or benefit the most?
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Al Dr Salvatore Rotundo, Università «Magna Graecia» di Catanzaro per contributo alla preparazione delle slides
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