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DéclaraSon de liens d’intérêt avec les industriels de santé 
en rapport avec le thème de la présentaSon (loi du 04/03/2002) :

• Intervenant : ADER Florence
• Titre : Recherche clinique en période de crise sanitaire 

• Consultant ou membre d’un conseil scienSfique 
• Conférencier ou auteur/rédacteur rémunéré d’arScles ou documents 
• Prise en charge de frais de voyage, d’hébergement 

ou d’inscripSon à des congrès ou autres manifestaSons
• InvesSgateur principal d’une recherche ou d’une étude clinique avec un 

industriel de la santé
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Newer agents that have entered clinical use for respiratory virus infections in immunocompromised hosts are 
limited

The current pipeline of investigational antiviral agents remains largely unavailable for routine use

The most clinically relevant "new" options are :
• baloxavir marboxil [XOFLUSA®] for influenza, 
• long-acting anti-RSV monoclonal antibodies (nirsevimab [BEYFORTUS®], and clesrovimab 

[ENFLONSIA®]) for RSV prophylaxis

Recent guideline landscape has shifted more toward repurposing/optimizing established drugs

Antivirals (ATV)

Community-acquired 
respiratory viruses (CARV)

Immunocompromised
seangs



Seasonality 

Fall ---- > winter Influenza virus (IV) A/B, HRSV, Metapneumovirus (HMPV)

Spring, summer --- > fall Picornavirus/Rhinovirus (HRV), CoV, Parainfluenza virus 
(HPIV)  

Ison MG, Hirsch HH. Clin Microbiol Rev 2019. doi: 10.1128/CMR.00042-19
Jain S,; CDC EPIC Study Team. N Engl J Med. 2015. doi: 10.1056/NEJMoa1500245

Mombelli M, et al; Swiss Transplant Cohort Study. Am J Transplant. 2021. doi: 10.1111/ajt.16383.
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Community-acquired respiratory viruses (CARV) 

Frequency : RhinoV
Severity : influenza/RSV
Co/super-infections



Influenza : therapeutic algorithm

HSCT/influenza+ 

RT Infection/Disease 

Co/super-INFECTION(S) ?CT scan  N
AT  m

onitoring
G

enotypic resistance testing

Kumar et al. Clin Infect Dis. 2018 doi: 10.1093/cid/ciy294
Adapted from ECIL10 Sept 2024 update of 2019 guidelines https://www.ecil-leukaemia.com/en/resources/resources-ecil

von Lilienfeld-Toal  M et al. Lancet Infect Dis 2025. 2025 Aug 27:S1473-3099(25)00365-2. doi: 10.1016/S1473-3099(25)00365-2.

Pre-exposure prophylaxis BIII
Inpatients – nosocomial outbreak

Oseltamivir 75 mg BID – 5d Post-exposure prophylaxis AII
Oseltamivir 75 mg BID – 5d

1st line : oseltamivir* 75 mg BID from 5 to 7d BII
PosiUve NAT ≥ 7d ---- > conUnue oseltamivir up to 10 d BIII
SymptomaUc ≥ 7d ---- > conUnue oseltamivir unUl undetectability CIII
Severe LRTD from the start : consider x2 = > 150 mg BID CIII

2d lines = 2 scenarii
- Prolonged severe LRTD : consider +baloxavir BIII
- Impaired gastro-intestinal absorption/no oral ingestion : switch to IV zanamivir
or IV peramivir if available (pas d’AMM EU) CIII

* Full dose oseltamivir 75 BID > 40 kgs



Figure from P. Bay et al. Clinical Microbiology and Infection 31 (2025) 1157e1165
Table adapted from P. Bay et al. Clinical Microbiology and Infection 31 (2025) 1157e1165  

Mechanism of action EMA approval
Access in 
France 
(ANSM)

Oseltamivir NAI: blocks viral 
release from cells

Yes (2022) Yes

Zanamivir NAI: blocks viral 
release from cells

Yes (2014)
Yes
ATU 
nominative

Peramivir NAI: blocks viral 
release from cells

No No

Baloxavir 
marboxil

Endonuclease inhibitor 
that blocks mRNA cap-
snatching --- > disrupt 
RNA transcription

Yes (2021) No

Favipiravir
RNA polymerase 
inhibitor : inhibits RNA 
replication

No No

Neuraminidase inhibitors



Baloxavir marboxil – Pivotal trials

Trial name Trial title
ClinicalTrials.gov 
number or trial 
identification

DOI

CAPSTONE-1 Baloxavir marboxil for uncomplicated influenza in adults 
and adolescents

NCT02954354 10.1056/NEJMoa1716197

CAPSTONE-2 

Early treatment with baloxavir marboxil in high-risk 
adolescent and adult outpatients with uncomplicated 
influenza: a randomised, placebo-controlled, phase 3 
trial

NCT02949011 10.1016/S1473-3099(20)30004-9

CENTERSTONE Efficacy of baloxavir treatment in preventing 
transmission of influenza

NCT03969212 10.1056/NEJMoa2413156

FLAGSTONE

Combining baloxavir marboxil with standard-of-care 
neuraminidase inhibitor in patients hospitalised with 
severe influenza: a randomised, parallel-group, 
double-blind, placebo-controlled, superiority trial

NCT03684044 10.1016/S1473-3099(21)00469-2

Registry funded 
by Shionogi

Baloxavir Marboxil for prophylaxis against Influenza in 
household contacts

Japan Primary 
Registries Network 
number
JapicCTI-184180

10.1056/NEJMoa1915341



Baloxavir Marboxil – FLAGSTONE
Effects of Baloxavir Marboxil Plus Neuraminidase Inhibitor vs Neuraminidase Inhibitor in High-risk Patients Hospitalized 
With Severe Influenza: A Post Hoc Analysis of the Flagstone Trial. 

Kumar D, et al. Lancet Infect Dis. mai 2022;22(5):718-30. doi:10.1016/S1473-3099(21)00469-2
Yan M, Gu X, Wang Y, Cao B. Open Forum Infect Dis. août 2025;12(8):ofaf439. doi:10.1093/ofid/ofaf439

Post-hoc analysis : immunocompromised patients, patients with diabetes, or patients with chronic lung disease (COPD, 
interstitial lung disease, bronchiectasis, and cystic fibrosis)

Overall

A(H1N1) A(H3N2)

Lower 28-d mortality: 2 [2.17%] of 92 vs. 6 [11.76%] of 51; P = .02) 
Shorter time to cessation of viral shedding (P < .001). 



Case, J., & Khaperskyy, D. A. (2025). Impaired host shutoff is a fitness cost associated with baloxavir marboxil resistance mutations in influenza A virus PA/PA-X nuclease domain. PloS  Pathogens, 22. 
https:/ /doi.org/10.1371/journal.ppat.1013550

Pascua, P et al. (2025). Antiviral susceptibility of clade 2.3.4.4b highly pathogenic avian influenza A(H5N1) viruses from humans in the United States, October 2024 to February 2025. Emerging  Microbes & Infections, 15. 
https:/ /doi.org/10.1080/22221751.2025.2601372

Takashita, E., et al. (2026). Baloxavir susceptibility of seasonal influenza viruses during the first seven seasons of clinical use in Japan, 2017/18 to 2023/24. Eurosurveillance,31. 
https:/ /doi.org/10.2807/1560-7917.es.2026.31.1.2500336

Polymerase acidic  
substitution 

Fold-change in 
IC50 Subtype/context

I38T 30-600 Multiple subtypes. Most frequent resistance marker

I38N Around 90 A(H1N1)pdm09, Japan 2024

I38M 9-17 A(H5N1) human case, USA 2024

E23K/G 3-5 A(H3N2), A(H7N9) 

D27G Around 12 Novel; A(H1N1)pdm09, China

Key resistance mutations and susceptibility reduction

Most frequent in children and in A(H3N2) infec]ons
EU sequence-based surveillance: 0.2% of 87,266 PA sequences ≥ 1 resistance-associated subs]tu]on
Pre-treatment resistance variants remain rare; limited community transmission of resistant strains



P. Bay et al. / Clinical Microbiology and Infection 31 (2025) 1157e1165 

Oseltamivir
Zanamivir IV (ATU) : alternaSve pour souches resistantes à l’oseltamivir
Avenir et faisabilité de la bithérapie ?
 Au mieux 2 ATV dont la cible est ≠
 Limiter émergence résistance



RSV : therapeutic algorithm

Allo-HSCT/VRS+ 

Lower RT Disease Upper RT Infection 

IV RIBAVIRIN
7 to 10 days

Ig G < 4.5 g/L --- > IV Igs 0.5 mg/kg x 3 BIII
Lower or no corticosteroids CIII

Oral or IV RIBAVIRIN
Ig G < 4.5 g/L --- > IV Igs 0.5 

mg/kg x 3 BIII
Lower or no corGcosteroids CIII

CT scan (no contrast)  

Allo-HSCT 
(risk factors)

Lung Tx

Auto-HSCT
Other than 

lung Tx

No first-hand DAAVT
But surveillance

HSCT
Lung Tx

Other than lung Tx

N
AT  m

onitoring

DAAVT: direct-acting antiviral 
treatment

ECIL10 Sept 2024 update of 2019 guidelines hQps://www.ecil-leukaemia.com/en/resources/resources-ecil
von Lilienfeld-Toal  M et al. Lancet Infect Dis 2025. 2025 Aug 27:S1473-3099(25)00365-2. doi: 10.1016/S1473-3099(25)00365-2

Palivizumab could be considered as post-
exposure prophylaxis in severely 
immunodeficient adults when 
nosocomial outbreak is occurring. CIII 

https://www.ecil-leukaemia.com/en/resources/resources-ecil
https://www.ecil-leukaemia.com/en/resources/resources-ecil
https://www.ecil-leukaemia.com/en/resources/resources-ecil
https://www.ecil-leukaemia.com/en/resources/resources-ecil
https://www.ecil-leukaemia.com/en/resources/resources-ecil


Zhang R, et al. Signal Transduction and Targeted Therapy (2022) 7:123 ; https://doi.org/10.1038/s41392-022-00963-7 



Age Underlying setting RSV infection Remdesivir dose Other treatment(s) Outcome
(follow up)

70s Mismatched unrelated 
donor HSCT – Day 28

Lower RTI Loading dose: 200 mg IV
100 mg IV daily on days 2 to 3

IV Ig 
Ribavirin 13-day course

Alive
(12 months)

70s Matched unrelated 
HSCT  - Day 17

Lower RTI Loading dose: 200 mg IV
100 mg IV daily on days 2 to 6

Ribavirin 11-day course Alive
(60 days)

50s Matched unrelated 
HSCT – Month 10

Lower RTI Loading dose: 200 mg IV
100 mg IV daily on days 2 to 10

Ribavirin 19-day course
/!\ Non-invasive 
ventilation

Alive
(36 months)

40s
Umbilical cord 
transplant relapsed –
Month 18

Upper RTI Loading dose: 200 mg IV
100 mg IV daily on days 2 to 5

Ribavirin 21-day course Alive
(24 months)

2 y Matched related donor 
HSCT – Day 489

Lower RTI 5 mg/kg IV on day 1
2.5 mg/kg IV on days 2 to 5

None Alive
(10 months)

Mostly R+R = remdesivir added to/in combination with ribavirin
Remdesivir use = median 5 days (range, 3–10)
Virologic outcome (PCR) reported in a single patient (case 3) 

2026



Age Underlying setting RSV infection Remdesivir dose Other treatment(s) Outcome

69 y Matched unrelated 
donor HSCT – Day 3

Lower RTI
Acute resp. 
failure

Loading dose: 200 mg IV
100 mg IV daily on days 2 to 10

IV Ig 
Ribavirin 20-day course
/!\ Mechanical ventilation

Negative culture conversion 
day+6 remdesivir
Deceased (ARDS)



Case reports on other respiratory viruses of concern in 
immunocompromised settings



77 y
Heart transplantation (2011, ischemic myocardiopathy)
Immunosuppressants :

Everolimus 1.75 mg/d
MMF 360x3/d
Corticosteroids 5 mg/d

Moderate chronic kidney dysfunction (40 mL/min)
Mild lung interstitial disease The antiviral compound remdesivir potently inhibits RNAdependent 

RNA polymerase from Middle East respiratory syndrome coronavirus

Sheahan TP,et al. Nat Commun. 2020 Jan 10;11(1):222. doi: 10.1038/s41467-019-13940-6.
Gordon CJ, Tchesnokov EP, Feng JY, Porter DP, Götte M. J Biol Chem. 2020 Apr 10;295(15):4773-4779. doi: 10.1074/jbc.

Imported case of MERS-CoV 

Bal A. et al. Imported MERS-CoV Cases in France in late 2025: clinical 
management, virological investigations, and public health implications

2026



EU EMA Accès France Virus respi

Oseltamivir X X Influenza

Remdesivir
VEKLURY® X X

SARS-CoV-2
MERS-CoV ?
RSV ?
PIV ?

Zanamivir
RELENZA® (poudre 
aérosol)
DECTOVA® (IV)

X ATU nominative (ANSM) Influenza

Peramivir / / Influenza

Baloxavir marboxil
XOFLUZA® X

- Demande d'accès 
dérogatoire ou 
d'importation (ANSM)

- Essais cliniques
- Contingentement 

(stock stratégique 
d’état)

Influenza

Favipiravir
AVIGAN® /

Autorisation d’accès 
compassionnel (Ebola 
ANSM)

Influenza
Autre(s) ?

Summary



Almanach thérapeutique (prévention, traitement)



Abbreviations: BID, twice daily; ICIs, immunocompromised individuals; INH, inhaled; IV, intravenous; LRTI, lower respiratory tract infection; NAI, neuraminidase inhibitor; PEP, postexposure 
prophylaxis; PrEP, preexposure prophylaxis; RCT, randomized clinical trial.
aFor patients >12 years old with normal renal function, oseltamivir treatment dose is 75 mg twice daily and prophylaxis dose is 75 mg daily. For patients with a creatine clearance of 10–30 
mL/minute, oseltamivir treatment dose is reduced to 75 mg daily and oseltamivir prophylaxis dose is 75 mg every other day or 30 mg daily. Oseltamivir is given as weight-based dosing for 
children ≤12 years old.
bFor patients >12 years old with normal renal function, each peramivir dose is 600 mg IV. The recommended dose for patients with creatinine clearance 30–49 mL/minute is 200 mg and the 
recommended dose for patients with creatinine clearance 10–29 mL/minute is 100 mg. For children 2–12 years old, weight-based dosing (12 mg/kg) up to 600 mg is recommended. 
cZanamivir is approved for treatment of influenza in persons ≥7 years old and for chemoprophylaxis in persons ≥5 years old by the United States Food and Drug Administration (FDA). 
Aerosolized zanamivir is not appropriate for patients with severe hypoxemia from lower respiratory tract disease because it may induce bronchospasm and can clog ventilatory circuits. 
dBaloxavir is dosed at 40 mg for persons weighing 20–80 kg, 80 mg for persons weighing >80 kg, and 2 mg/kg for persons weighing <20 kg. Baloxavir is approved by the FDA for treatment of
influenza within 48 hours of symptom onset and PEP in persons ≥5 years old. It is also approved for treatment of uncomplicated influenza in persons ≥12 years old who are at high risk of
developing influenza complications.

Heldman MR, Boeckh MJ, Ison MG. Influenza Anjvirals for Prevenjon and Treatment in Immunocompromised People. J Infect Dis. 2025 Oct 17;232(Supplement_3):S243-S253. doi: 10.1093/infdis/jiaf217.





Ribavirin (RBV): 1972 !! Guanosine analogue

Bio-availibility 45-65%

IngesSon with fat meal : bio-availibilty opSmizaSon x 1.5

Important but slow 9ssular diffusion index, CNS included

Long half-life = 150h (1 dose) up to 300h (cumulaSve doses)---- > loading dose

Drug clearance dpdt on :
- weight (adaptaSon dose/weigth)
- renal func9on

No hepaSc metabolizaSon = no dose adaptaSon (end-stage liver diseases)

Naik GS & Tyagi MG. J Clin Exp Hepatol. 2012 doi: 10.1016/S0973-6883(12)60090-5

Th1



RBV

RBV-phosph.

IMP Deshydrogenase

GTP cellulaire

Anémie hémolytique dose-dpdte 
et réversible

weeks

Déplétion GTP et ATP
Acidose lactique

Anemia (11-35%)
Hemolytic anemia (10-13%)

Neutropenia (8-40%)
Lymphopenia (14%)
MOSTLY IF >14 days

Contre-indication pendant la grossesse

Chaer et al. Transpl Cell Ther, 2023 
Riner A et al. Postgraduate Medicine 2009; 121:3, 5-15

Gross AE et al. Annals of Pharmacotherapy 2015; 49(10) 1125–1135



Use of systemic ribavirin for RTI/D with RSV, PIV, and MPV 

bSome experts use 200 mg once daily under close clinical and laboratory monitoring 

Ison MG, Hirsch HH. Clin Microbiol  Rev 2019. doi: 10.1128/CMR.00042-19
ECIL10 Sept 2024 update of 2019 guidelines hQps://www.ecil-leukaemia.com/en/resources/resources-ecil


