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A B S T R A C T

Respiratory syncytial virus (RSV) has traditionally been viewed as a causative agent of pediatric illness, yet 
accumulating evidence shows substantial morbidity and mortality among adults, particularly older individuals, 
those with cardiopulmonary comorbidities, and the immunocompromised. Although recent vaccine approvals for 
older adults represent major progress in prevention, effective therapeutic options for established infection remain 
limited. Herein we provide a critical analysis of existing and emerging antiviral and monoclonal antibody (mAb) 
therapies for the management of RSV infection in adults, highlighting current options and compounds in clinical 
development. At present, ribavirin remains the only antiviral recommended for treatment in adults, and no mAb 
has received regulatory authorization for prophylaxis or therapy in this population. Several development pro
grams for direct-acting antivirals have been discontinued for reasons unrelated to safety or efficacy in adults, 
contributing to an ongoing treatment gap. Nevertheless, newer drug candidates, including ziresovir, EDP-938, 
and S-337395, have shown encouraging antiviral activity and acceptable safety in adult studies. By examining 
both the scientific evidence and the structural factors shaping the current landscape, we emphasize the need for 
sustained adult-focused clinical development to complement preventive vaccination. Addressing this therapeutic 
gap will be essential to reduce the burden of RSV disease in high-risk adult populations, particularly as the global 
population ages.

1. Introduction

Respiratory syncytial virus (RSV) is a globally prevalent pathogen 
and a leading cause of lower respiratory tract infections (LRTIs). While it 
is traditionally associated with bronchiolitis and pneumonia in infants 
and young children, RSV also poses a significant clinical threat to 
vulnerable adults, particularly individuals over 60 years of age, those 
with comorbidities, and the immunocompromised [1,2]. In these pop
ulations, RSV infection is frequently underdiagnosed due to its 
nonspecific clinical presentation and limited routine testing, yet it is 
associated with substantial morbidity, hospitalizations, and mortality 
[3]. Despite the growing awareness of its impact, the burden of RSV in 
adults remains neglected in clinical practice and public health policy 

[3].
RSV is a member of the Orthopneumovirus genus within the Pneu

moviridae family, which includes enveloped viruses with negative-sense, 
single-stranded RNA genomes [4]. The virus is surrounded by a lipid 
envelope that incorporates three key surface glycoproteins: the G pro
tein, which facilitates viral attachment to host epithelial cells, the F 
protein that is responsible for mediating membrane fusion and viral 
entry and the SH protein that presumably modulates host immune re
sponses and inhibits apoptosis [5,6]. In addition to the envelope gly
coproteins, RSV encodes replication-associated proteins. These include 
the nucleoprotein (N), phosphoprotein (P), large polymerase subunit 
(L), and the transcription processivity factor (M2-1), all of which are 
under investigation as potential antiviral targets [5]. RSV is classified 
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into two major antigenic subtypes, RSV-A and RSV-B, based primarily on 
the genetic variability of the G glycoprotein [7].

Recent advances have led to the approval of three RSV vaccines for 
use in older adults, two protein subunit and one mRNA-based vaccine [8,
9]. These developments mark an important milestone in severe RSV 
disease prevention, particularly for high-risk individuals. Monoclonal 
antibodies (mAbs), which can also be used prophylactically, are 
currently licensed only for pediatric use, and no dedicated direct-acting 
antivirals (DAAs) are approved for the treatment or prevention of RSV in 
adults [7]. The absence of a dedicated therapeutic pipeline constitutes a 
persistent clinical gap.

In this narrative review, we examine the current therapeutic options 
available for the management of RSV infection in adults, with particular 
attention to high-risk populations such as the elderly and the immuno
compromised. We provide a focused overview of DAAs and mAbs that 
have been evaluated in adult populations across various phases of 
clinical development. By identifying the current gaps and exploring 
emerging alternative treatments, our aim is to critically evaluate the 
therapeutic landscape to improve care for these increasingly recognized 
vulnerable populations.

2. Methods

References were identified through searches of PubMed, Scopus, 
Google Scholar, and ClinicalTrials.gov for articles published between 
Jan. 1, 2015, and Oct. 9, 2025, using combinations of MeSH terms and 
free-text keywords including: “respiratory syncytial virus”, “antivirals”, 
“fusion inhibitors”, “polymerase inhibitors”, “therapeutics”, “mono
clonal antibodies”, “clinical trial”, “antiviral efficacy”, and “drug 
development”. The review primarily focused on compounds currently in 
development or clinical use for the treatment of RSV in adults, as well as 
in programs discontinued within the past decade. References published 
before 2015 were included only for established therapies such as riba
virin and intravenous immunoglobulins (IVIG). Reports from regulatory 
agencies [Food and Drug Administration (FDA), European Medicines 
Agency (EMA), and World Health Organization (WHO)] and selected 
industry or biotech websites were included if they provided original data 
or verified information regarding clinical trial outcomes or reasons for 
program discontinuation. Only English-language sources were consid
ered, and non-peer-reviewed publications or conference abstracts were 
excluded.

3. The substantial clinical burden of RSV in high-risk adults

RSV displays a seasonal circulation pattern that varies by geographic 
region. In the Southern Hemisphere, RSV activity begins as early as 
March and typically wanes by October, while in the Northern Hemi
sphere, circulation generally starts between September and December, 
with epidemics subsiding by May [10]. Season length varies from ~3 
months (e.g., Spain/UK) to ~10 months in tropical regions aligned with 
the rainy season [10]. During the first RSV season of the COVID-19 
pandemic (2020–2021), incidence declined markedly, likely due to 
pandemic mitigation measures [11]. In contrast, a pronounced RSV 
resurgence was seen in the following season (2021–2022), coinciding 
with the relaxation of containment measures [11].

In high-income countries, RSV imposes a considerable health burden 
among adults aged ≥60 years. The estimated attack rate for RSV- 
associated acute respiratory infections (ARI) in this group is 1.62 %, 
with 0.15 % requiring hospitalization and an in-hospital case fatality 
rate of up to 7.13 % [12]. In 2019 alone, approximately 33,000 
in-hospital deaths were attributed to RSV in this age group in 
high-income countries [12]. In the United States, the estimated annual 
incidence of hospitalization for community-acquired pneumonia asso
ciated with RSV is 0.7 cases per 10,000 adults overall, increasing to 0.8 
among those aged 50–64 years, 2.5 among those aged 65–79 years, and 
5.0 among individuals aged ≥80 years [13].

Additional population-based surveillance underscores this age de
pendency, with hospitalization rates approximately five times higher in 
adults aged 50–64 years and about fifteen times higher in those aged 
≥65 years compared with adults aged 18–49 years [14]. The risk is 
further magnified by underlying health conditions. Compared with in
dividuals without comorbidities, the incidence rate ratio for hospitali
zation was 4.0–33.2 for congestive heart failure, 3.2–13.4 for chronic 
obstructive pulmonary disease, 0.87–6.46 for coronary artery disease, 
2.35–11.16 for diabetes, 2.04–3.60 for asthma, and 0.68–3.05 for 
obesity [14].

Among immunocompromised adults, particularly those with hema
tologic malignancy and hematopoietic stem cell transplant (HM/HSCT) 
recipients, RSV represents a substantial proportion of viral respiratory 
infections [15]. U.S.-based data indicate that RSV accounts for 30 %–37 
% of viral respiratory infections in these populations, with 19 %–36 % 
progressing to LRTI requiring hospital admission [15]. This severe 
morbidity across the elderly and the immunocompromised underscores 
the critical disconnect between disease impact and the availability of 
effective, approved therapeutic agents.

4. Current treatment options

4.1. Ribavirin

Ribavirin is one of the limited approved therapies for RSV infections. 
It has been widely used as supportive RSV treatment in adults, and it is 
included among the possible therapeutic options in several clinical 
guidelines [16].

4.1.1. Proposed antiviral mechanisms and therapeutic complexity
Ribavirin is a guanoside analogue, exhibiting in vitro activity against 

a broad range of DNA and RNA viruses [17]. Both direct and indirect 
mechanisms have been proposed to explain its mechanism of action that 
nonetheless remains controversial. During RSV infection, the virus relies 
on the L protein, a component of the viral polymerase complex, to cap its 
mRNA transcripts [18]. As a guanosine analogue, ribavirin may interfere 
with the enzymes responsible for the capping process, thereby disrupt
ing viral RNA synthesis [17]. Following cellular uptake, ribavirin is 
phosphorylated by adenosine kinase to its monophosphate form and 
subsequently to di- and triphosphate derivatives [19]. The triphos
phorylated form directly inhibits the viral mRNA polymerase by occu
pying its nucleotide-binding site, which prevents incorporation of the 
correct nucleotides and leads to reduced viral replication or the pro
duction of defective virions [20].

Moreover, ribavirin increases the mutation rate of the viral RNA 
genome during replication, a process known as lethal mutagenesis, 
resulting in the accumulation of nonfunctional viral proteins and 
decreased infectivity [21]. Ribivirin has an additional inhibitory action 
against inosine monophosphate dehydrogenase, causing depletion of 
intracellular guanosine triphosphate pools essential for viral RNA syn
thesis [17]. Ribavirin also exhibits immunomodulatory properties, 
promoting a shift from a Th2- to a Th1-dominant immune response that 
supports antiviral activity [22]. Therefore, the antiviral properties of 
ribavirin likely stem from a combination of these multi-faced effects on 
both host and viral parameters.

4.1.2. Variable clinical efficacy and safety considerations
Ribavirin used for RSV treatment is available in both inhaled and 

oral formulations. The aerosolized formulation is primarily used in 
children. In adults, its use is limited due to side effects, cost and limited 
data from randomized control trials despite the potentially beneficial 
effects on the respiratory system. The drug is not specifically approved 
for adults by the FDA. Side effects include sudden deterioration of res
piratory function due to bronchospasm and teratogenesis in animal 
models [23]. Studies of environmental exposure in treatment settings 
have shown that the drug can disperse into the immediate bedside area 
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during routine patient care activities [24]. Health care workers who are 
pregnant should consider avoiding direct care of patients receiving 
aerosolized ribavirin [24].

A systematic review of aerosolized ribavirin in immunocompromised 
patients conducted from 1966 to 2019 identified only observational 
trials of low-quality rating and concluded that there may be a mortality 
benefit when aerosolized ribavirin is initiated early after diagnosis [25]. 
In a systematic review and metanalysis conducted between 2001 and 
2022 that included ten observational trials and one randomized 
controlled trial, there were no differences in mortality [risk ratio (RR): 
0.63; 95 % confidence interval (CI): 0.28–1.42] in all subjects treated 
with aerosol/oral ribavirin compared to supportive care [26]. In sub
group analysis, mortality was significantly lower in hematological sub
jects (RR: 0.32; 95 % CI: 0.14–0.71), but it did not differ significantly in 
lung transplant recipients (RR: 0.89; 95 % CI 0.31–2.56) [26]. Oral 
ribavirin (vs. supportive care) was associated with increased viral 
clearance (RR: 2.60; 95 % CI: 1.35–4.99) [26].

In a systematic review and metanalysis conducted in patients with 
HM/HSCT that included fourteen observational trials and one random
ized controlled trial, ribavirin use was not associated with lower all- 
cause or RSV-associated mortality [27]. In subgroup analysis, ribavirin 
use was associated with lower mortality in HM/HSCT patients with 
LRTI. In addition, aerosolized ribavirin was associated with lower pro
gression to LRTI [27]. Among allogeneic hematopoietic cell transplant 
(allo-HCT) recipients, RSV infections have a wide spectrum of outcomes 
ranging from upper respiratory tract infections (URTIs) to LRTIs and 
death [27].

In 2014 an immunodeficiency scoring index (ISI) was developed, 
allowing progression predictions to LRTIs and death [28]. The ISI pro
vides a score from 0 to 12 by considering 7 parameters (age, neu
tropenia, lymphocytopenia, myeloablative conditioning regimen use, 
graft-versus-host disease (GVHD) presence, corticosteroid use, recent 
HCT/lack of stem cell engraftment) [28]. A 0–2 score is considered low 
risk, 3–6 moderate and 7–12 high [28]. A significant trend of increasing 
LRTI incidence and RSV-associated mortality was observed as the risk 
increased from low to moderate to high (P < .001) [28]. Patients in the 
high-risk group had the greatest benefit of ribavirin-based therapy at the 
URTI stage and the highest risk for progression to LRTI and death when 
antiviral therapy was not given [28]. A retrospective trial included 124 
allo-HCT recipients with RSV infections treated with oral or aerosolized 
ribavirin from September 2014 through April 2017 [29]. Mortality rates 
did not significantly differ between groups (30-day: aerosolized 10 %, 
oral 9 %, P = 1.00; 90-day: aerosolized 23 %, oral 11 %, P = .10) [29]. 
For patients with ISI ≥7, 30-day mortality was significantly increased 
overall, yet remained similar between the aerosolized and oral therapy 
groups (33 % for both) [29].

Among lung transplant patients, RSV may lead to severe infections 
due to immunosuppression as well as chronic lung allograph dysfunction 
(CLAD) [30]. One prospective study compared LRTIs with either para
influenza virus, RSV, or human metapneumovirus treated with oral 
ribavirin (n = 38) with LRTIs not treated with ribavirin due to contra
indications (n = 29) [31]. New onset CLAD at 6 months developed in 5 % 
of the ribavirin group versus 24 % of the non-ribavirin group (P = .02) 
[31]. Graft function recovered within 30 days in 84 % of 
ribavirin-treated patients and 59 % of the non-ribavirin group (P = .02) 
[31]. In contrast, in a 9-year multicenter retrospective study among 
RSV-infected lung transplant recipients, the forced expiratory volume in 
1 s (FEV1) values at 3 months after infection of ribavirin-treated 
and-untreated recipients were not different [32]. Ribavirin did not in
fluence hospital length of stay (LOS) or Intensive Care Unit (ICU) 
admission [32].

Among RSV-infected immunocompetent patients, the effect of riba
virin, based on clinical studies, is controversial. In a retrospective 
observational cohort study that included 175 immunocompetent ARI- 
RSV patients, ribavirin treatment significantly reduced mortality (both 
in univariate and multivariate analyses) and shortened hospital stay 

(only in the univariate model) [33].

4.2. Immunoglobulins: is it a real option?

(Polyclonal) immunoglobulins can modulate T-cells, B-cells and 
macrophages leading to antibody and cytokine production, as well as 
complement activation [34]. RSV-IVIG contains 5 times the RSV 
neutralizing titers found in standard IVIG (thus requiring significantly 
less fluid volume), but, crucially, it is not widely available anymore 
[35].

In a retrospective chart review of immunocompromised patients who 
were admitted for a viral respiratory tract infection using medical record 
data from September 2011 to September 2016 at two large academic 
centers in the U.S., investigators evaluated the effect of IVIG treatment 
[36]. The study included 270 patients (73 % were transplant patients) 
and RSV was isolated in 26.3 % of the cohort. In the total population, the 
use of IVIG was significantly associated with a shorter ICU LOS and a 
longer hospital LOS. IVIG administered within 48 h of hospitalization 
was associated with a shorter ICU LOS and a shorter hospital LOS for 
patients hospitalized at least 2 days [36]. In the subgroup analysis, 
however, the above differences were not significant among RSV pa
tients. Furthermore, there were no significant differences in readmission 
rates or death [36].

Recent efforts have focused on developing high-titer IVIG prepara
tions with enhanced RSV-neutralizing capacity for immunocompro
mised patients. RI-001, a plasma-derived product enriched in anti-RSV 
antibodies, produced marked increases in serum neutralizing titers and 
was well tolerated in a Phase 2 compassionate-use study involving 15 
immunocompromised individuals, with improved survival when 
administered early in infection [37,38]. RI-002, developed through a 
process that blends plasma with high RSV-neutralizing titers and stan
dard donor plasma, showed comparable safety and efficacy in a pivotal 
open-label Phase 3 trial in patients with primary immunodeficiency [38,
39]. In 2019, the FDA approved RI-002, marketed as Asceniv™, for 
antibody replacement therapy in adults and adolescents with primary 
humoral immunodeficiency [40].

Consequently, while specialized products exist, the overall evidence 
base and restrictive authorization limits immunoglobulins as a viable, 
broad therapeutic solution for RSV in the general high-risk adult 
population.

4.3. Palivizumab: the challenges of repurposing a pediatric prophylactic

Palivizumab is a recombinant humanized IgG mAb directed against 
the F protein on the RSV surface [41]. It has potent neutralizing 
fusion-inhibitory activity against both RSV subtype A and B strains [41]. 
Although licensed only for pediatric prophylaxis, its use has been 
explored in adult HM/HSCT, where the risk of severe RSV infection is 
high. However, efficacy data in this population remain highly limited.

Among the studies evaluating palivizumab in adults, the most recent 
investigation included 67 HM/HSCT patients and found no significant 
differences in mortality or readmission rates between those who 
received the antibody and those who received only supportive care [42]. 
A separate cohort of 40 allogeneic HSCT recipients reported similar 
findings, with comparable rates of progression from URTI to LRTI (56 % 
in both groups) and no difference in one-year survival, regardless of 
palivizumab use [43]. Outcomes in smaller series have been more var
iable. In one report of 26 RSV episodes, patients treated with pal
ivizumab and aerosolized ribavirin experienced low short-term 
mortality (0 % at 30 days, 7.7 % at 90 days), whereas another study of 
eight patients treated with the same regimen observed substantially 
worse outcomes, including 25 % 30-day mortality, although most pa
tients achieved RSV clearance [44,45].

Beyond retrospective data in HSCT recipients, palivizumab has also 
been assessed in a randomized, placebo-controlled challenge trial 
involving healthy adults aged 18–55 years (NCT04540627) [46]. 
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Primary and secondary virologic endpoints, including peak viral load, 
duration of shedding, and time to peak viral load showed no meaningful 
differences between palivizumab and placebo [46].

These studies are limited by their small sample sizes, retrospective 
design, and frequent use of combination therapy, which complicates the 
attribution of benefit to palivizumab. Furthermore, the high cost of the 
drug and the lack of prospective randomized clinical trials in adults have 
limited its use in adult populations. The evidence suggests that pal
ivizumab offers little support for established RSV infection in adult 
populations. To our knowledge, comparable studies evaluating nirsevi
mab and clesrovimab in adult populations have not been reported.

5. Emerging treatment options: progress or prerequisites?

The current therapeutic pipeline includes numerous DAAs and mAbs. 
In this environment, initial human studies in adults are consistently 
prioritized, in accordance to the International Council on Harmoniza
tion of Technical Requirements for Registration of Pharmaceuticals for 
Human Use (ICH) guidelines, for safety and pharmacokinetic assessment 
to enable subsequent efficacy trials in children. This structural prioriti
zation subjects the adult therapeutic potential to the critical risk of 
program termination if pediatric development stalls or corporate strat
egy shifts.

5.1. Fusion inhibitors

5.1.1. Ziresovir
Ziresovir is an oral small-molecule RSV fusion inhibitor that binds 

the heptad-repeat C region of the F protein, inhibiting RSV F pro
tein–mediated cell–cell fusion [47]. In cell-based assays it has shown 
potent activity against both RSV-A and RSV-B, including large panels of 
clinical isolates, with no measurable activity against other respiratory 
viruses [47]. In murine pharmacokinetic studies, drug exposure in lung 
tissue exceeded plasma levels and persisted longer, supporting its 
rationale for targeting LRTIs [47].

Clinical evaluation in adults has focused primarily on safety and 
pharmacokinetics. Several Phase 1 trials in healthy volunteers investi
gated single and multiple ascending oral doses, metabolism, excretion, 
and the effect of food [48–51]. Ziresovir was well tolerated, with no 
major safety concerns, although detailed results remain unpublished. 
More recently, a multicenter, randomized, placebo-controlled Phase 2 
trial enrolled adults hospitalized with RSV infection, including older 
adults and patients with cardiopulmonary comorbidities, chronic kidney 
disease, or immunosuppression, to evaluate safety, pharmacokinetics, 
and preliminary efficacy (NCT06942299) [52]. This study has been 
completed, but results have not been reported yet. A thorough QT/QTc 
study is planned to further evaluate potential cardiac effects in healthy 
adults (NCT06591845) [53].

Although efficacy data in adults remain unavailable, ziresovir has 
advanced further in pediatric development. A Phase 3 trial in infants 
hospitalized with RSV infection (NCT04231968) showed significantly 
greater reductions in viral load and faster clinical recovery compared 
with placebo [54,55]. These findings stand in contrast to the disap
pointing late-stage outcomes of other RSV entry inhibitors.

5.2. RSV-L (large) nucleos(t)ide analog inhibitors

5.2.1. Molnupiravir
Molnupiravir is an orally administered prodrug of the nucleoside 

analogue β-D-N4-hydroxycytidine, which induces error catastrophe 
through the accumulation of mutations during viral RNA replication 
[56]. Originally developed for SARS-CoV-2, it has also been evaluated as 
a potential therapeutic for RSV [57].

In a randomized, placebo-controlled Phase 2a human challenge trial 
(NCT05559905), 116 healthy adults were inoculated with RSV and 
randomized to receive molnupiravir for prophylaxis, as treatment after 

infection confirmation, or placebo [56]. The study did not meet its 
primary endpoints since neither prophylactic nor therapeutic dosing 
significantly reduced RSV viral load compared to placebo [56]. How
ever, participants treated with molnupiravir experienced faster symp
tom resolution, and the drug was generally well tolerated with 
comparable rates of adverse events between groups.

Ongoing studies continue to investigate its role in the management of 
RSV infections. A Phase 2 adaptive platform trial is currently recruiting 
adults with early symptomatic RSV to assess viral clearance under 
different antiviral regimens, including molnupiravir (NCT06488300) 
[58]. In addition, an observational study in the U.S. Veterans Health 
Administration (NCT06160128) is establishing a framework to evaluate 
the real-world use of antiviral agents, including molnupiravir, across 
respiratory viruses [59]. While its primary focus is COVID-19, the study 
also aims to capture outcomes in patients with RSV infection, which may 
provide indirect insights into the drug's role in this setting [59].

5.2.2. S-337395
S-337395 is an oral RSV antiviral that inhibits the RNA-dependent 

RNA polymerase (RdRp) activity of the viral L protein, thereby block
ing transcription and replication within infected cells [60]. A Phase 1 
study in healthy adults (NCT06270511) evaluated multiple oral for
mulations, relative bioavailability, food effects, pharmacokinetics, 
safety, and tolerability using an open-label crossover part and a 
double-blind multiple-dose part [61].

A subsequent Phase 2 randomized, double-blind, placebo-controlled 
human challenge study in 114 healthy adults reported that once-daily S- 
337395 for five days achieved the primary endpoint with a statistically 
significant reduction in viral load versus placebo, including an 88.94 % 
reduction in the highest-dose cohort [60]. The same report described 
significant improvements in clinical symptom scores and a favorable 
safety profile with no serious or severe adverse events and no 
dose-related increase in adverse events [60]. S-337395 has been granted 
fast track designation by the FDA, reflecting its potential to address the 
current lack of effective antiviral treatments for RSV [60].

5.3. RSV-L (large) cap domain inhibitors

5.3.1. EDP-323
EDP-323 is an orally administered, first-in-class non-nucleoside in

hibitor of the RSV L protein, which disrupts the viral RdRp complex and 
blocks replication [62]. In a randomized, double-blind, placebo-con
trolled Phase 1 study in healthy adults, single and multiple ascending 
doses of EDP-323 were evaluated under both fed and fasted conditions 
[62]. The agent was well tolerated at all tested doses, including the 
maximum regimen of 800 mg once daily, with only mild adverse events 
reported, headache most commonly [62]. Pharmacokinetic analyses 
demonstrated rapid oral absorption and a terminal half-life consistent 
with once-daily dosing, while food intake did not meaningfully alter 
drug absorption [62].

A Phase 2a randomized, double-blind, placebo-controlled human 
challenge study (NCT06170242) evaluating multiple oral doses of EDP- 
323 in healthy adults experimentally infected with RSV-A has been 
completed [63]. Results have been submitted to ClinicalTrials.gov but 
are currently under quality control review and have not yet been offi
cially released [63].

5.4. RSV-N nucleoprotein inhibitors

5.4.1. EDP-938
EDP-938 is an orally administered, non-fusion replication inhibitor 

of RSV that targets the viral N protein [64]. Preclinical studies demon
strated potent antiviral activity against both RSV-A and RSV-B labora
tory strains and clinical isolates, as well as efficacy in animal models of 
infection [64].

In a Phase 2a randomized, double-blind, placebo-controlled human 
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challenge study (NCT03691623), healthy adults experimentally infected 
with RSV received EDP-938 for five days at different dose levels [65]. 
Treatment led to substantial reductions in viral load and symptom 
severity compared with placebo [65]. Participants receiving EDP-938 
also exhibited markedly lower mucus production, approximately 70 % 
less than placebo, and faster improvement of URTI symptoms [65]. 
There were no apparent safety concerns in all tested doses of EDP-938 
[65].

Subsequent genomic analysis of nasal-wash samples from re
spondents of the same study confirmed that EDP-938 has a high barrier 
to resistance [66]. Among 37 treated participants, only one developed a 
resistance-conferring substitution in the RSV N gene, L139I [66]. The 
L139I variant produced roughly a 10-fold reduction in drug suscepti
bility in vitro, but at an associated cost of diminished viral fitness [66]. 
No reduction in viral clearance was observed in the participant carrying 
the L139I change [66]. E112G was another, transient 
treatment-emergent change that did not, nonetheless, affect the sensi
tivity of RSV to EDP-938 [66].

EDP-938 has also advanced into Phase 2b evaluation across distinct 
adult populations with RSV infection (NCT05568706) [67]. A random
ized, double-blind, placebo-controlled trial in non-hospitalized adults at 
high risk for RSV-related complications has been completed, though 
results have not yet been reported [67]. This study aimed to assess the 
efficacy and safety of oral EDP-938 in patients with ARI-RSV managed in 
the outpatient setting [67].

Another Phase 2b multicenter trial in adults with community- 
acquired RSV infection and acute URTI (NCT04196101) did not meet 
its primary endpoint of reducing total symptom scores compared with 
placebo, nor did it achieve key secondary antiviral endpoints [68,69]. 
However, a greater proportion of participants in the EDP-938 group 
achieved undetectable RSV RNA levels at the end of treatment (day 5), 
and no safety issues were identified [68,69]. A separate Phase 2b 
multicenter study evaluated EDP-938 in HCT recipients with URTI 
(NCT04633187) [70]. This trial was terminated early due to a strategic 
business decision, not safety concerns [70].

5.5. Monoclonal antibodies in early clinical development

Two mAbs are currently undergoing early clinical evaluation. SIBP- 
A16 is investigated in a Phase 1a randomized, double-blind trial in 
healthy adults using multiple ascending doses and nirsevimab as an 
active comparator (NCT07106918) [71]. GR2102 is in a Phase 1 ran
domized, placebo-controlled study in healthy adult Chinese participants 
assessing safety, tolerability, pharmacokinetics, and immunogenicity 
following single-dose administration (NCT06313697) [72].

A summary of investigational antiviral and monoclonal antibody 
therapies evaluated for RSV infection in adults is presented in Table 1.

6. The strategic abandonment of discontinued therapeutics

Several RSV antivirals and mAbs that initially showed promise in 
preclinical or early studies in adults have been discontinued during 
clinical development. In most cases, these programs were halted 
following insufficient efficacy in pediatric trials, pediatric-specific safety 
concerns, or strategic business decisions, rather than lack of safety or 
pharmacologic activity in adults. These discontinuations reflect the 
pediatric-driven focus of RSV therapeutic development and underscore 
the limited evaluation of these compounds in adult populations.

Table 2 provides an overview of RSV therapeutics discontinued over 
the past decade.

Among discontinued agents, clinical trials of presatovir, enzaplatovir 
and ALX-0171 demonstrated antiviral activity but failed to translate it 
into meaningful clinical benefit as defined by the endpoints of the 
respective studies. Presatovir showed antiviral activity in early human 
studies but failed to improve virologic or clinical outcomes in adults 
with naturally acquired RSV, leading to the discontinuation of the 
clinical program [73–75]. Enzaplatovir, a fusion inhibitor evaluated in a 
Phase 2a randomized, placebo-controlled challenge study in healthy 
adults, was well tolerated but did not meet its primary efficacy end
points, leading to discontinuation of its development (NCT02718937) 
[75,76]. Likewise, the inhaled nanobody ALX-0171 achieved rapid viral 
clearance in hospitalized infants, yet it did not improve clinical recovery 
outcomes, resulting in the termination of its pediatric and overall 
development (NCT03418571) [77,78].

Several other RSV antivirals were discontinued for business or 
sponsor-driven reasons despite favorable safety findings in adult studies. 
Rilematovir, an oral RSV fusion inhibitor, showed modest antiviral ac
tivity in non-hospitalized adults and limited efficacy in pediatric pa
tients, with multiple trials terminated before completion (e.g., 
NCT04583280; NCT04978337) [79–82]. Lumicitabine, a nucleoside 
analog targeting the RSV polymerase, produced marked viral load re
ductions in adults, but failed to demonstrate clinical benefit in hospi
talized infants [83]. The evaluation of lumicitabine was subsequently 
discontinued by the sponsor likely due to safety concerns (dose-related 
neutropenia) that had been observed in pediatric trials, although no 
formal reason was given [84]. RV-299, a small-molecule N-protein in
hibitor, advanced through early-phase adult studies with acceptable 
safety outcomes, but its development was also discontinued 
(NCT06067191; NCT06033612) [85,86].

Operational or practical challenges have led to the termination of 
potentially promising programs as well. For instance, obeldesivir, a 
nucleoside analog prodrug with potent preclinical activity against RSV, 
entered Phase 2 adult and pediatric trials that were terminated early due 
to low RSV incidence during enrollment seasons (NCT06585150; 
NCT06784973) [87–89]. PC786, an inhaled RSV polymerase inhibitor, 

Table 1 
Investigational antiviral and monoclonal antibody (mAb) therapies evaluated for respiratory syncytial virus (RSV) infection in adults.

Compound Target/Action Formulation Development 
phase

Key findings Clinical trial 
identifier

EDP-323a Non-nucleoside inhibitor of the RSV L polymerase 
that disrupts viral RNA replication

Oral Phase 2a Well tolerated in healthy adults NCT06170242

EDP-938a Nucleoprotein (N) inhibitor that blocks viral 
transcription and replication

Oral Phase 2b Reduced viral load and symptom severity 
in challenge studies

NCT05568706 
NCT04196101

Molnupiravir Nucleoside analogue that induces error catastrophe 
during viral RNA replication

Oral Phase 2 Did not reduce viral load but accelerated 
symptom resolution and was well 
tolerated

NCT06488300 
NCT06160128

Palivizumab Humanized mAb targeting the RSV F protein and 
inhibiting viral fusion

Intramuscular – No significant clinical or virologic benefit 
compared with placebo in adult studies

NCT04540627

S-337395a L polymerase inhibitor that blocks viral RNA 
transcription and replication

Oral Phase 2 Significantly reduced viral load and 
symptom scores

NCT07214571

Ziresovir (AK0529, 
RO-0529)

Fusion inhibitor that targets the heptad-repeat C 
region of the RSV F protein and blocks membrane 
fusion

Oral Phase 2 Well tolerated in adult studies; efficacy 
results pending

NCT06942299 
NCT06591845

a These compounds have received fast tract designation by the FDA.
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showed significant antiviral efficacy in adults, but its subsequent study 
in HSCT recipients was discontinued for unresolved recruitment and 
logistics (NCT03715023) [90,91].

Sisunatovir (RV521), an oral fusion inhibitor, demonstrated signifi
cant antiviral activity and symptom reduction in adults in a challenge 
study and maintained a favorable safety profile across subsequent Phase 
1 evaluations [92]. However, its Phase 2/3 program was discontinued 
after the sponsor cited unresolved developmental challenges, including 
pharmacologic interactions with acid-reducing agents, rather than 
safety concerns (NCT06079320) [55,93,94].

This consistent pattern highlights the need for the adoption of a 
mindset that recognizes favorable safety and initial efficacy data in 
adults warranting sustained investigation, irrespective of pediatric 
program outcomes.

7. Therapeutic bottlenecks: analyzing the gaps and defining 
priorities for clinical development

While the implementation of vaccination programs has significantly 
advanced RSV prevention in older adults, the absence of effective 
treatment options constitutes a major persistent gap in clinical care [95,
96]. Multiple DAAs have undergone early-phase clinical evaluation in 
adults, primarily to establish pharmacokinetic and safety profiles before 
pediatric testing [75]. Although agents such as rilematovir, lumicita
bine, and ALX-0171 were well tolerated in adults, many programs were 
discontinued after pediatric studies showed limited efficacy or raised 
safety concerns [55]. Others, like obeldesivir and PC786, were halted for 
operational or recruitment-related reasons rather than safety or efficacy 
findings [89,91]. Only presatovir was discontinued following a clear 
lack of efficacy in adults with natural RSV infection [75]. By contrast, 
most other terminations reflected pediatric trial outcomes or oper
ational/business factors rather than adult-specific safety or efficacy 
findings. This pattern suggests that some compounds with acceptable 
adult safety profiles may still hold potential value for older or immu
nocompromised patients [55]. The common practice of transitioning 
RSV therapeutics from adult safety studies directly to pediatric efficacy 
trials without continued in parallel investigation in adult cohorts reflects 
a pattern of strategic prioritization that has inadvertently limited ther
apeutic advances for adults.

The therapeutic strategy of utilizing combination regimens for RSV is 
primarily intended to bolster host defense mechanisms in patients with 
severe immune deficiencies [97]. By administering ribavirin alongside 
IVIG, clinicians aim to provide high titers of neutralizing antibodies that 
directly inhibit viral activity and support antibody-dependent cellular 
cytotoxicity [97,98]. This multi-targeted approach is frequently utilized 

in specialized settings to manage severe infections when the patient's 
endogenous immune response is insufficient [99]. Clinical data from 
adult bone marrow transplant recipients demonstrated that early initi
ation of this therapeutic combination before the onset of respiratory 
failure was associated with significantly improved survival outcomes 
compared to historical rates for ribavirin monotherapy [98]. Based on 
these findings, current European guidelines suggest that combining 
ribavirin and IVIG should be considered for high-risk HSCT recipients 
with severe immunodeficiency scores or established lower respiratory 
tract disease [97,99]. However, combining palivizumab with ribavirin 
remains discouraged in adults due to a lack of evidence from random
ized trials and insufficient data regarding its clinical efficacy in this 
population [97,99].

Another issue to consider while evaluating antiviral compounds, and 
especially direct-acting agents, against RSV (or any virus for that mat
ter), is the development of resistance that could limit the therapeutic 
benefit. Pursuing studies that map the genetic pathways to escape from 
the selection pressures of antivirals in vitro is certainly worthwhile 
during clinical development. Accordingly, mutations in the viral fusion 
protein can reduce drug susceptibility; furthermore, these changes have 
been shown to mediate cross-resistance among several fusion inhibitors 
that share overlapping binding regions [100]. Structural analyses indi
cate that these resistance-associated mutations cluster in adjacent sites 
of the prefusion F conformation, altering its stability and enhancing 
fusion activity [101]. Evidence indicates that while N-protein inhibitors 
may have a higher genetic barrier to resistance, the interplay between 
mutations across multiple viral proteins suggests that resistance evolu
tion in RSV may be more complex than previously understood [102].

Although real-world data of recently approved vaccines show high 
effectiveness in preventing RSV-associated LRTI and hospitalizations, 
they do not offer complete protection against symptomatic disease 
particularly among immunocompromised adults and HSCT patients 
[103,104]. Data from large observational studies suggest that break
through infections in vaccinated older adults are generally less severe, 
characterized by a marked reduction in medically attended respiratory 
illness compared to unvaccinated individuals [103]. Current evidence 
indicates that evolutionary changes in the RSV F protein that is targeted 
by most vaccines have not compromised vaccine effectiveness thus far 
[105]. Furthermore, no clinical evidence currently exists to suggest that 
treatment protocols should differ for vaccinated patients who do prog
ress to severe disease, and standard management with ribavirin remains 
the only available option regardless of vaccination status [106]. This 
highlights a persistent gap for immunocompromised patients and those 
with comorbidities, for whom vaccine effectiveness may be suboptimal 
and effective post-infection antiviral therapy thus remains a crucial 

Table 2 
Discontinued RSV therapeutics in clinical trials in the last 10 years.

Compound Target Development phase Key findings in adult studies Key findings in pediatric studies Reason for termination

Gontivimab (ALX- 
0171)

Fusion 
protein

Phase 2 (NCT03418571) N/A Reduced viral load but lack of 
clinical efficacy; acceptable safety 
profile

Insufficient efficacy in 
pediatric trials

Enzaplatovir (BTA- 
C585)

Fusion 
protein

Phase 2a (NCT02718937) No significant antiviral or clinical benefit 
in human challenge study

N/A Lack of efficacy

Lumicitabine (ALS- 
8176)

RNA 
polymerase

Phase 2b (NCT03333317) 
(NCT03502694)

Potent antiviral activity; well tolerated No clinical benefit; dose-related 
reversible neutropenia

Sponsor decision

Obeldesivir RNA 
polymerase

Phase 2 (NCT06585150) N/A N/A As a business decision due 
to low RSV incidence

PC786 RNA 
polymerase

Phase 2 (NCT03715023) Reduced viral load and symptoms N/A Recruitment and 
logistical challenges

Presatovir (GS- 
5806)

Fusion 
protein

Phase 2b (NCT02534350) Reduced viral load and symptoms; no 
clinical benefit in adult HCT or lung 
transplant recipients

N/A Failed trials in adults with 
natural RSV infection

Rilematovir (JNJ- 
53718678)

Fusion 
protein

Phase 3 (NCT04583280) Well tolerated with modest antiviral effect Well tolerated but limited 
antiviral efficacy

Business reasons

RV-299 N-protein Phase 1b (NCT06067191) Safe and well tolerated N/A Business reasons
Sisunatovir 

(RV521)
Fusion 
protein

Phase 2/3 
(NCT06079320)

Reduction in viral load, replication and 
symptom burden

N/A Drug-drug interactions
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unmet need [106,107].

8. Conclusions

RSV remains a major cause of illness and death in adults, particularly 
among older individuals, the immunocompromised, and those with 
chronic medical conditions. Despite this significant burden, ribavirin is 
still the only recommended antiviral for clinical use, and no mAbs have 
been licensed for therapeutic use in adults. Although recent vaccine 
approvals have improved prevention in older populations, they do not 
address the lack of effective therapeutic options for established in
fections. The discontinuation of several investigational agents after 
suboptimal results, often in pediatric trials, has further delayed progress 
toward adult-specific treatments. Future RSV research should include 
the elderly and immunocompromised populations in antiviral and mAb 
trials. In a fast-aging world, broadening clinical development to these 
high-risk groups is essential to close the persistent therapeutic gap and 
reduce the overall burden of RSV disease across the adult population.
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Ribavirin for treatment of subjects with respiratory syncytial virus-related 
infection: a systematic review and meta-analysis, Adv. Ther. 39 (2022) 
4037–4051, https://doi.org/10.1007/s12325-022-02256-5.

[27] K. Manothummetha, T. Mongkolkaew, P. Tovichayathamrong, R. Boonyawairote, 
T. Meejun, K. Srisurapanont, et al., Ribavirin treatment for respiratory syncytial 
virus infection in patients with haematologic malignancy and haematopoietic 
stem cell transplant recipients: a systematic review and meta-analysis, Clin. 
Microbiol. Infection 29 (2023) 1272–1279, https://doi.org/10.1016/j. 
cmi.2023.04.021.

[28] D.P. Shah, S.S. Ghantoji, E.J. Ariza-Heredia, J.N. Shah, K.K. El Taoum, P.K. Shah, 
et al., Immunodeficiency scoring index to predict poor outcomes in hematopoietic 
cell transplant recipients with RSV infections, Blood 123 (2014) 3263–3268, 
https://doi.org/10.1182/blood-2013-12-541359.

[29] F. Foolad, S.L. Aitken, T.L. Shigle, A. Prayag, S. Ghantoji, E. Ariza-Heredia, et al., 
Oral versus aerosolized ribavirin for the treatment of respiratory syncytial virus 
infections in hematopoietic cell transplant recipients, Clin. Infect. Dis. 68 (2019) 
1641–1649, https://doi.org/10.1093/cid/ciy760.

[30] G.M. Verleden, A.R. Glanville, E.D. Lease, A.J. Fisher, F. Calabrese, P.A. Corris, et 
al., Chronic lung allograft dysfunction: definition, diagnostic criteria, and 
approaches to treatment–A consensus report from the pulmonary council of the 
ISHLT, J. Heart Lung Transplant. 38 (2019) 493–503, https://doi.org/10.1016/j. 
healun.2019.03.009.

[31] T. Fuehner, M. Dierich, C. Duesberg, C. DeWall, T. Welte, A. Haverich, et al., 
Single-centre experience with oral ribavirin in lung transplant recipients with 

I. Mariolis et al.                                                                                                                                                                                                                                 Respiratory Medicine 252 (2026) 108639 

7 

Descargado para Anonymous User (n/a) en Andrés Bello University de ClinicalKey.es por Elsevier en enero 25, 2026. Para uso 
personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2026. Elsevier Inc. Todos los derechos reservados.

https://doi.org/10.1136/bmj.l5021
https://doi.org/10.1016/S0140-6736(24)01716-1
https://doi.org/10.3390/pathogens14030284
https://doi.org/10.1099/jgv.0.000959
https://doi.org/10.1074/jbc.M111.332791
https://doi.org/10.1074/jbc.M111.332791
https://doi.org/10.1007/978-3-642-38919-1_1
https://doi.org/10.1016/j.antiviral.2024.105948
https://doi.org/10.3390/vaccines13020097
https://doi.org/10.3390/vaccines13040354
https://doi.org/10.1093/infdis/jiy056
https://doi.org/10.1093/infdis/jiy056
https://doi.org/10.1155/2024/2131098
https://doi.org/10.1111/irv.13031
https://doi.org/10.1056/NEJMoa1500245
https://doi.org/10.1056/NEJMoa1500245
https://doi.org/10.1093/cid/ciab595
https://doi.org/10.1093/cid/ciab595
https://doi.org/10.3324/haematol.2018.215152
https://doi.org/10.1111/tid.12510
https://doi.org/10.1002/rmv.483
https://doi.org/10.1371/journal.ppat.1009562
https://doi.org/10.1016/0020-711x(90)90140-x
https://doi.org/10.1016/0020-711x(90)90140-x
http://refhub.elsevier.com/S0954-6111(26)00007-7/sref20
http://refhub.elsevier.com/S0954-6111(26)00007-7/sref20
http://refhub.elsevier.com/S0954-6111(26)00007-7/sref20
https://doi.org/10.1016/S1286-4579(02)00008-4
https://doi.org/10.1177/095632020101200501
https://doi.org/10.1177/095632020101200501
https://ec.europa.eu/health/documents/community-register/2016/20161114136473/anx_136473_en.pdf
https://ec.europa.eu/health/documents/community-register/2016/20161114136473/anx_136473_en.pdf
https://www.drugs.com/pro/ribavirin-inhalation-solution.html
https://doi.org/10.1177/0018578719836646
https://doi.org/10.1007/s12325-022-02256-5
https://doi.org/10.1016/j.cmi.2023.04.021
https://doi.org/10.1016/j.cmi.2023.04.021
https://doi.org/10.1182/blood-2013-12-541359
https://doi.org/10.1093/cid/ciy760
https://doi.org/10.1016/j.healun.2019.03.009
https://doi.org/10.1016/j.healun.2019.03.009


paramyxovirus infections, Antivir. Ther. 16 (2011) 733–740, https://doi.org/ 
10.3851/IMP1811.

[32] H. Testaert, M. Bouet, F. Valour, A. Gigandon, M.-E. Lafon, F. Philit, et al., 
Incidence, management and outcome of respiratory syncytial virus infection in 
adult lung transplant recipients: a 9-year retrospective multicentre study, Clin. 
Microbiol. Infection 27 (2021) 897–903, https://doi.org/10.1016/j. 
cmi.2020.07.050.

[33] P. Wongsurakiat, S. Sunhapanit, N. Muangman, Respiratory syncytial virus- 
associated acute respiratory illness in adult non-immunocompromised patients: 
outcomes, determinants of outcomes, and the effect of oral ribavirin treatment, 
Influenza Other Respir Viruses 16 (2022) 767–779, https://doi.org/10.1111/ 
irv.12971.

[34] J. Andersson, U. Skansén-Saphir, E. Sparrelid, U. Andersson, Intravenous immune 
globulin affects cytokine production in T lymphocytes and 
monocytesjmacrophages, Clin. Exp. Immunol. 104 (1996) 10–20, https://doi. 
org/10.1111/cei.1996.104.s1.10.

[35] J.N. Shah, R.F. Chemaly, Management of RSV infections in adult recipients of 
hematopoietic stem cell transplantation, Blood 117 (2011) 2755–2763, https:// 
doi.org/10.1182/blood-2010-08-263400.

[36] E. Moughames, S. Sakayan, L. Prichett, M.C. Runken, D. Borst, J. Tversky, et al., 
Outcomes of intravenous immunoglobulin treatment of immunocompromised 
patients with viral respiratory infections, Ann. Allergy Asthma Immunol. 134 
(2025) 85–90.e1, https://doi.org/10.1016/j.anai.2024.09.001.

[37] A.R. Falsey, C. Koval, J.P. DeVincenzo, E.E. Walsh, Compassionate use experience 
with high-titer respiratory syncytical virus (RSV) immunoglobulin in RSV 
-infected immunocompromised persons, Transplant Infectious Dis 19 (2017) 
e12657, https://doi.org/10.1111/tid.12657.

[38] X. Liang, Y. Yin, Y. Lin, S. Chen, Q. Qian, J. Yuan, et al., Molecular and cellular 
mechanisms of respiratory syncytial viral infection: its implications for 
prophylactic and therapeutic pharmaceuticals, MedComm 6 (2025) e70403, 
https://doi.org/10.1002/mco2.70403.

[39] R.L. Wasserman, B.N. Greener, J. Mond, RI-002, an intravenous immunoglobulin 
containing high titer neutralizing antibody to RSV and other respiratory viruses 
for use in primary immunodeficiency disease and other immune compromised 
populations, Expet Rev. Clin. Immunol. 13 (2017) 1107–1119, https://doi.org/ 
10.1080/1744666X.2017.1389647.

[40] FDA approves novel intravenous immune globulin. https://www.pharmacytimes. 
com/view/fda-approves-novel-intravenous-immune-globulin, 2019. (Accessed 14 
October 2025).

[41] H. Wu, D.S. Pfarr, G.A. Losonsky, P.A. Kiener, Immunoprophylaxis of RSV 
infection: advancing from RSV-IGIV to palivizumab and motavizumab, in: S. 
K. Dessain (Ed.), Human Antibody Therapeutics for Viral Disease, Springer, 
Berlin, Heidelberg, 2008, pp. 103–123, https://doi.org/10.1007/978-3-540- 
72146-8_4.

[42] N. Permpalung, M.V. Mahoney, C. McCoy, A. Atsawarungruangkit, H.S. Gold, J. 
D. Levine, et al., Clinical characteristics and treatment outcomes among 
respiratory syncytial virus (RSV)-Infected hematologic malignancy and 
hematopoietic stem cell transplant recipients receiving palivizumab, Leuk. 
Lymphoma 60 (2019) 85–91, https://doi.org/10.1080/10428194.2018.1468896.

[43] F.S. De Fontbrune, M. Robin, R. Porcher, C. Scieux, R.P. de Latour, C. Ferry, et al., 
Palivizumab treatment of respiratory syncytial virus infection after allogeneic 
hematopoietic stem cell transplantation, Clin. Infect. Dis. 45 (2007) 1019–1024, 
https://doi.org/10.1086/521912.

[44] D. McCoy, E. Wong, A.g. Kuyumjian, M.a. Wynd, R. Sebti, G b Munk, Treatment 
of respiratory syncytial virus infection in adult patients with hematologic 
malignancies based on an institution-specific guideline, Transpl. Infect. Dis. 13 
(2011) 117–121, https://doi.org/10.1111/j.1399-3062.2010.00561.x.

[45] D.A. Tsitsikas, H. Oakervee, J.D. Cavenagh, J. Gribben, S.G. Agrawal, F. 
M. Mattes, Treatment of respiratory syncytial virus infection in haemopoietic 
stem cell transplant recipients with aerosolized ribavirin and the humanized 
monoclonal antibody palivizumab: a single centre experience, Br. J. Haematol. 
146 (2009) 574–576, https://doi.org/10.1111/j.1365-2141.2009.07763.x.

[46] Clinicaltrials.gov. Identifier NCT04540627. Available online: https://clinicaltria 
ls.gov/study/NCT04540627 (accessed 20 September 2025).

[47] X. Zheng, L. Gao, L. Wang, C. Liang, B. Wang, Y. Liu, et al., Discovery of Ziresovir 
as a potent, selective, and orally bioavailable respiratory syncytial virus fusion 
protein inhibitor, J. Med. Chem. 62 (2019) 6003–6014, https://doi.org/10.1021/ 
acs.jmedchem.9b00654.

[48] Clinicaltrials.gov. Identifier NCT02297594. Available online: https://clinicaltria 
ls.gov/study/NCT02297594 (accessed 25 September 2025).

[49] Clinicaltrials.gov. Identifier NCT03400995. Available online: https://clinicaltria 
ls.gov/study/NCT03400995 (accessed 25 September 2025).

[50] Clinicaltrials.gov. Identifier NCT03322800. Available online: https://clinicaltria 
ls.gov/study/NCT03322800 (accessed 25 September 2025).

[51] Clinicaltrials.gov. Identifier NCT04788017. Available online: https://clinicaltria 
ls.gov/study/NCT04788017 (accessed 25 September 2025).

[52] Clinicaltrials.gov. Identifier NCT06942299. Available online: https://clinicaltria 
ls.gov/study/NCT06942299 (accessed 25 September 2025).

[53] Clinicaltrials.gov. Identifier NCT06591845. Available online: https://clinicaltria 
ls.gov/study/NCT06591845 (accessed 25 September 2025).

[54] Clinicaltrials.gov. Identifier NCT04231968. Available online: https://clinicaltria 
ls.gov/study/NCT04231968 (accessed 25 September 2025).

[55] C.E. Ruckel, J.D. Wolf, R.K. Plemper, Status of advanced respiratory syncytial 
virus antiviral therapeutics 2025, Curr. Opin. Virol. 73 (2025) 101477, https:// 
doi.org/10.1016/j.coviro.2025.101477.

[56] M.H. Cheng, A.J. Mann, B.M. Maas, T. Zhao, M. Bevan, A.K. Schaeffer, et al., 
A phase 2a, randomized, placebo-controlled human challenge trial to evaluate the 
efficacy and safety of Molnupiravir in healthy participants inoculated with 
respiratory syncytial virus, Pulm Ther 11 (2025) 285–304, https://doi.org/ 
10.1007/s41030-025-00289-z.

[57] M.L. Agostini, A.J. Pruijssers, J.D. Chappell, J. Gribble, X. Lu, E.L. Andres, et al., 
Small-molecule antiviral β-d-N4-Hydroxycytidine inhibits a proofreading-intact 
coronavirus with a high genetic barrier to resistance, J. Virol. 93 (2019), https:// 
doi.org/10.1128/JVI.01348-19 e01348-19.

[58] Clinicaltrials.gov. Identifier NCT06488300. Available online: https://clinicaltria 
ls.gov/study/NCT06488300 (accessed 4 October 2025).

[59] Clinicaltrials.gov. Identifier NCT06160128. Available online: https://clinicaltria 
ls.gov/study/NCT06160128 (accessed 4 October 2025).

[60] Shionogi press release. https://www.shionogi.com/us/en/news/2025/01/shion 
ogi-announces-positive-results-from-phase-2-trial-of-respiratory-syncytial-virus- 
oral-antiviral-candidate-s-337395.html, 2025. (Accessed 1 October 2025).

[61] Clinicaltrials.gov. Identifier NCT06270511. Available online: https://clinicaltria 
ls.gov/study/NCT06270511 (accessed 4 October 2025).

[62] K. Elmore, J. DeVincenzo, M.H.J. Rhodin, S.T. Rottinghaus, A. Ahmad, EDP-323, 
a first-in-class, once-daily, oral L-Protein inhibitor for the treatment of RSV: 
results from a phase 1 study in healthy adults, Clin. Transl. Sci. 18 (2025) e70231, 
https://doi.org/10.1111/cts.70231.

[63] Clinicaltrials.gov. Identifier NCT06170242. Available online: https://clinicaltria 
ls.gov/study/NCT06170242 (accessed 4 October 2025).

[64] M.H.J. Rhodin, N.V. McAllister, J. Castillo, S.L. Noton, R. Fearns, I.J. Kim, et al., 
EDP-938, a novel nucleoprotein inhibitor of respiratory syncytial virus, 
demonstrates potent antiviral activities in vitro and in a non-human primate 
model, PLoS Pathog. 17 (2021) e1009428, https://doi.org/10.1371/journal. 
ppat.1009428.

[65] A. Ahmad, K. Eze, N. Noulin, V. Horvathova, B. Murray, M. Baillet, et al., EDP- 
938, a respiratory syncytial virus inhibitor, in a human virus challenge, N. Engl. J. 
Med. 386 (2022) 655–666, https://doi.org/10.1056/NEJMoa2108903.

[66] R.E. Levene, J. DeVincenzo, A.L. Conery, A. Ahmad, Y.S. Or, M.H.J. Rhodin, EDP- 
938 has a high barrier to resistance in healthy adults experimentally infected with 
respiratory syncytial virus, J. Infect. Dis. 231 (2025) e290–e298, https://doi.org/ 
10.1093/infdis/jiae471.

[67] Clinicaltrials.gov. Identifier NCT05568706. Available online: https://clinicaltria 
ls.gov/study/NCT05568706 (accessed 5 October 2025).

[68] Clinicaltrials.gov. Identifier NCT04196101. Available online: https://clinicaltria 
ls.gov/study/NCT04196101 (accessed 5 October 2025).

[69] Enanta sinks to multiyear low as phase 2b RSV trial flames out. https://www.fierc 
ebiotech.com/biotech/enanta-sinks-multi-year-low-phase-2b-rsv-trial-flames- 
out, 2022. (Accessed 5 October 2025).

[70] Clinicaltrials.gov. Identifier NCT04633187. Available online: https://clinicaltria 
ls.gov/study/NCT04633187 (accessed 5 October 2025).

[71] Clinicaltrials.gov. Identifier NCT07106918. Available online: https://clinicaltria 
ls.gov/study/NCT07106918 (accessed 8 October 2025).

[72] Clinicaltrials.gov. Identifier NCT06313697. Available online: https://clinicaltria 
ls.gov/study/NCT06313697 (accessed 8 October 2025).

[73] F.M. Marty, R.F. Chemaly, K.M. Mullane, D.-G. Lee, H.H. Hirsch, C.B. Small, et al., 
A phase 2b, randomized, double-blind, placebo-controlled multicenter study 
evaluating antiviral effects, pharmacokinetics, safety, and tolerability of 
presatovir in hematopoietic cell transplant recipients with respiratory syncytial 
virus infection of the lower respiratory tract, Clin. Infect. Dis. 71 (2020) 
2787–2795, https://doi.org/10.1093/cid/ciz1167.

[74] R.F. Chemaly, S.S. Dadwal, A. Bergeron, P. Ljungman, Y.-J. Kim, G.-S. Cheng, et 
al., A phase 2, randomized, double-blind, placebo-controlled trial of presatovir for 
the treatment of respiratory syncytial virus upper respiratory tract infection in 
hematopoietic-cell transplant recipients, Clin. Infect. Dis. 71 (2020) 2777–2786, 
https://doi.org/10.1093/cid/ciz1166.

[75] A.T.K. Sevendal, S. Hurley, A.W. Bartlett, W. Rawlinson, G.J. Walker, Systematic 
review of the efficacy and safety of RSV-Specific monoclonal antibodies and 
antivirals in development, Rev. Med. Virol. 34 (2024) e2576, https://doi.org/ 
10.1002/rmv.2576.

[76] Clinicaltrials.gov. Identifier NCT02718937. Available online: https://clinicaltria 
ls.gov/study/NCT02718937 (accessed 8 October 2025).

[77] S. Cunningham, P.A. Piedra, F. Martinon-Torres, H. Szymanski, B. Brackeva, 
E. Dombrecht, et al., Nebulised ALX-0171 for respiratory syncytial virus lower 
respiratory tract infection in hospitalised children: a double-blind, randomised, 
placebo-controlled, phase 2b trial, Lancet Respir. Med. 9 (2021) 21–32, https:// 
doi.org/10.1016/S2213-2600(20)30320-9.

[78] Clinicaltrials.gov. Identifier NCT03418571. Available online: https://clinicaltria 
ls.gov/study/NCT03418571 (accessed 8 October 2025).

[79] A.C. Nilsson, J. Pullman, P. Napora, K. Luz, A. Gupta, J. Draghi, et al., A pilot 
phase 2a, randomized, double-blind, placebo-controlled study to explore the 
antiviral activity, clinical outcomes, safety, and tolerability of rilematovir at two 
dose levels in non-hospitalized adults with respiratory syncytial virus infection, 
Clin. Microbiol. Infection 29 (2023) 1320–1327, https://doi.org/10.1016/j. 
cmi.2023.07.004.

[80] F. Ferrero, C.-Y. Lin, J. Liese, K. Luz, T. Stoeva, A. Nemeth, et al., CROCuS, a 
phase II study evaluating the antiviral activity, clinical outcomes, and safety of 
rilematovir in children aged ≥ 28 days and ≤ 3 years with acute respiratory tract 
infection due to respiratory syncytial virus, Pediatr. Drugs 26 (2024) 411–427, 
https://doi.org/10.1007/s40272-024-00625-x.

[81] Clinicaltrials.gov. Identifier NCT04583280. Available online: https://clinicaltria 
ls.gov/study/NCT04583280 (accessed 8 October 2025).

I. Mariolis et al.                                                                                                                                                                                                                                 Respiratory Medicine 252 (2026) 108639 

8 

Descargado para Anonymous User (n/a) en Andrés Bello University de ClinicalKey.es por Elsevier en enero 25, 2026. Para uso 
personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2026. Elsevier Inc. Todos los derechos reservados.

https://doi.org/10.3851/IMP1811
https://doi.org/10.3851/IMP1811
https://doi.org/10.1016/j.cmi.2020.07.050
https://doi.org/10.1016/j.cmi.2020.07.050
https://doi.org/10.1111/irv.12971
https://doi.org/10.1111/irv.12971
https://doi.org/10.1111/cei.1996.104.s1.10
https://doi.org/10.1111/cei.1996.104.s1.10
https://doi.org/10.1182/blood-2010-08-263400
https://doi.org/10.1182/blood-2010-08-263400
https://doi.org/10.1016/j.anai.2024.09.001
https://doi.org/10.1111/tid.12657
https://doi.org/10.1002/mco2.70403
https://doi.org/10.1080/1744666X.2017.1389647
https://doi.org/10.1080/1744666X.2017.1389647
https://www.pharmacytimes.com/view/fda-approves-novel-intravenous-immune-globulin
https://www.pharmacytimes.com/view/fda-approves-novel-intravenous-immune-globulin
https://doi.org/10.1007/978-3-540-72146-8_4
https://doi.org/10.1007/978-3-540-72146-8_4
https://doi.org/10.1080/10428194.2018.1468896
https://doi.org/10.1086/521912
https://doi.org/10.1111/j.1399-3062.2010.00561.x
https://doi.org/10.1111/j.1365-2141.2009.07763.x
https://clinicaltrials.gov/study/NCT04540627
https://clinicaltrials.gov/study/NCT04540627
https://doi.org/10.1021/acs.jmedchem.9b00654
https://doi.org/10.1021/acs.jmedchem.9b00654
https://clinicaltrials.gov/study/NCT02297594
https://clinicaltrials.gov/study/NCT02297594
https://clinicaltrials.gov/study/NCT03400995
https://clinicaltrials.gov/study/NCT03400995
https://clinicaltrials.gov/study/NCT03322800
https://clinicaltrials.gov/study/NCT03322800
https://clinicaltrials.gov/study/NCT04788017
https://clinicaltrials.gov/study/NCT04788017
https://clinicaltrials.gov/study/NCT06942299
https://clinicaltrials.gov/study/NCT06942299
https://clinicaltrials.gov/study/NCT06591845
https://clinicaltrials.gov/study/NCT06591845
https://clinicaltrials.gov/study/NCT04231968
https://clinicaltrials.gov/study/NCT04231968
https://doi.org/10.1016/j.coviro.2025.101477
https://doi.org/10.1016/j.coviro.2025.101477
https://doi.org/10.1007/s41030-025-00289-z
https://doi.org/10.1007/s41030-025-00289-z
https://doi.org/10.1128/JVI.01348-19
https://doi.org/10.1128/JVI.01348-19
https://clinicaltrials.gov/study/NCT06488300
https://clinicaltrials.gov/study/NCT06488300
https://clinicaltrials.gov/study/NCT06160128
https://clinicaltrials.gov/study/NCT06160128
https://www.shionogi.com/us/en/news/2025/01/shionogi-announces-positive-results-from-phase-2-trial-of-respiratory-syncytial-virus-oral-antiviral-candidate-s-337395.html
https://www.shionogi.com/us/en/news/2025/01/shionogi-announces-positive-results-from-phase-2-trial-of-respiratory-syncytial-virus-oral-antiviral-candidate-s-337395.html
https://www.shionogi.com/us/en/news/2025/01/shionogi-announces-positive-results-from-phase-2-trial-of-respiratory-syncytial-virus-oral-antiviral-candidate-s-337395.html
https://clinicaltrials.gov/study/NCT06270511
https://clinicaltrials.gov/study/NCT06270511
https://doi.org/10.1111/cts.70231
https://clinicaltrials.gov/study/NCT06170242
https://clinicaltrials.gov/study/NCT06170242
https://doi.org/10.1371/journal.ppat.1009428
https://doi.org/10.1371/journal.ppat.1009428
https://doi.org/10.1056/NEJMoa2108903
https://doi.org/10.1093/infdis/jiae471
https://doi.org/10.1093/infdis/jiae471
https://clinicaltrials.gov/study/NCT05568706
https://clinicaltrials.gov/study/NCT05568706
https://clinicaltrials.gov/study/NCT04196101
https://clinicaltrials.gov/study/NCT04196101
https://www.fiercebiotech.com/biotech/enanta-sinks-multi-year-low-phase-2b-rsv-trial-flames-out
https://www.fiercebiotech.com/biotech/enanta-sinks-multi-year-low-phase-2b-rsv-trial-flames-out
https://www.fiercebiotech.com/biotech/enanta-sinks-multi-year-low-phase-2b-rsv-trial-flames-out
https://clinicaltrials.gov/study/NCT04633187
https://clinicaltrials.gov/study/NCT04633187
https://clinicaltrials.gov/study/NCT07106918
https://clinicaltrials.gov/study/NCT07106918
https://clinicaltrials.gov/study/NCT06313697
https://clinicaltrials.gov/study/NCT06313697
https://doi.org/10.1093/cid/ciz1167
https://doi.org/10.1093/cid/ciz1166
https://doi.org/10.1002/rmv.2576
https://doi.org/10.1002/rmv.2576
https://clinicaltrials.gov/study/NCT02718937
https://clinicaltrials.gov/study/NCT02718937
https://doi.org/10.1016/S2213-2600(20)30320-9
https://doi.org/10.1016/S2213-2600(20)30320-9
https://clinicaltrials.gov/study/NCT03418571
https://clinicaltrials.gov/study/NCT03418571
https://doi.org/10.1016/j.cmi.2023.07.004
https://doi.org/10.1016/j.cmi.2023.07.004
https://doi.org/10.1007/s40272-024-00625-x
https://clinicaltrials.gov/study/NCT04583280
https://clinicaltrials.gov/study/NCT04583280


[82] Clinicaltrials.gov. Identifier NCT04978337. Available online: https://clinicaltria 
ls.gov/study/NCT04978337 (accessed 8 October 2025).

[83] K. Patel, C.M. Kirkpatrick, K.A. Nieforth, S. Chanda, Q. Zhang, M. McClure, et al., 
Respiratory syncytial virus-A dynamics and the effects of lumicitabine, a 
nucleoside viral replication inhibitor, in experimentally infected humans, 
J. Antimicrob. Chemother. 74 (2019) 442–452, https://doi.org/10.1093/jac/ 
dky415.

[84] A. Oey, M. McClure, J.A. Symons, S. Chanda, J. Fry, P.F. Smith, et al., 
Lumicitabine, an orally administered nucleoside analog, in infants hospitalized 
with respiratory syncytial virus (RSV) infection: safety, efficacy, and 
pharmacokinetic results, PLoS One 18 (2023) e0288271, https://doi.org/ 
10.1371/journal.pone.0288271.

[85] Clinicaltrials.gov. Identifier NCT06067191. Available online: https://clinicaltria 
ls.gov/study/NCT06067191 (accessed 8 October 2025).

[86] Clinicaltrials.gov. Identifier NCT06033612. Available online: https://clinicaltria 
ls.gov/study/NCT06033612 (accessed 8 October 2025).

[87] Clinicaltrials.gov. Identifier NCT06585150. Available online: https://clinicaltria 
ls.gov/study/NCT06585150 (accessed 8 October 2025).

[88] Clinicaltrials.gov. Identifier NCT06784973. Available online: https://clinicaltria 
ls.gov/study/NCT06784973 (accessed 8 October 2025).

[89] Gilead blames low RSV infection rates last season for scrapping 2 obeldesivir 
trials. https://www.fiercebiotech.com/biotech/gilead-blames-low-rsv-infection 
-rates-last-season-scrapping-2-obeldesivir-trials, 2025. (Accessed 8 October 
2025).

[90] J. DeVincenzo, L. Cass, A. Murray, K. Woodward, E. Meals, M. Coates, et al., 
Safety and antiviral effects of nebulized PC786 in a respiratory syncytial virus 
challenge study, J. Infect. Dis. 225 (2022) 2087–2096, https://doi.org/10.1093/ 
infdis/jiaa716.

[91] Clinicaltrials.gov. Identifier NCT03715023. Available online: https://clinicaltria 
ls.gov/study/NCT03715023 (accessed 8 October 2025).

[92] J. DeVincenzo, D. Tait, J. Efthimiou, J. Mori, Y.-I. Kim, E. Thomas, et al., 
A randomized, Placebo-controlled, respiratory syncytial virus human challenge 
study of the antiviral efficacy, safety, and pharmacokinetics of RV521, an 
inhibitor of the RSV-F protein, Antimicrob. Agents Chemother. 64 (2020), 
https://doi.org/10.1128/AAC.01884-19 e01884-19.

[93] Clinicaltrials.gov. Identifier NCT06079320. Available online: https://clinicaltria 
ls.gov/study/NCT06079320 (accessed 3 October 2025).

[94] ’Ongoing Challenges’ Force, Pfizer to scrap oral RSV med from ReViral buyout. 
https://www.fiercebiotech.com/biotech/ongoing-challenges-pfizers-oral-rsv- 
med-prompt-trial-terminations, 2024. (Accessed 3 October 2025).
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