
E D I TO R I A L Open Access

© The Author(s) 2023. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included 
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The 
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available 
in this article, unless otherwise stated in a credit line to the data.

Piralla et al. BMC Infectious Diseases          (2023) 23:734 
https://doi.org/10.1186/s12879-023-08730-x

high as 10.9 million, resulting in 0.8 million hospitaliza-
tions and as many as 74,000 deaths [3].

RSV annual epidemiology is also impacted by the 
alternation of the subtypes A and B and, within them, 
by genetic variations of strains or lineages [4]. Indeed, 
several studies demonstrated that RSV variability is 
higher than previously thought and impacted the num-
ber of RSV hospitalizations and clinical severity in pre-
pandemic seasons. Subsequently, RSV genetic evolution 
could have been impacted by the COVID-19 pandemic 
[5]. The drop in infections could have caused a genetic 
bottleneck resulting in the extinctions of pre-pandemic 
lineages and the emergence of a reduced number of RSV 
strains, and/or local variations [4]. RSV, subtypes A and 
B, classification has been recently revised by several 
groups to unify criteria and nomenclature following the 
availability of a larger number of full-genome sequences, 
together with those of the G gene that has been tradition-
ally used for genotype designation [5].

Before the COVID-19 pandemic, the detection of RSV 
infections followed a predictable seasonal pattern each 
year. During the first year of the pandemic, respiratory 
viruses, including RSV, caused an unusually low num-
ber of infections and related hospitalizations in the first 
phase of the COVID-19 pandemic, due to the implemen-
tation of non-pharmaceutical interventions [6]. The sub-
sequent reduction of pandemic restrictions has caused 
the reappearance of RSV in summer-early autumn 2021 
[7]. To explain the atypical inter-seasonal resurgence of 

Respiratory syncytial virus (RSV) is a leading cause of 
acute respiratory tract infection, including lower respira-
tory tract infection (LRTI). Before the coronavirus disease 
2019 (COVID-19) pandemic RSV represented the fourth 
cause of overall disability-adjusted life-years at all ages 
[1]. The burden of RSV infection is highest in children 
aged < 5 years (global incidence 17.0 (95% uncertainty 
intervals (UI) 10.6–26.2) per 1000 people), older adults 
aged > 70 years (global incidence 6.3 (95% UI 4.9–7.8) 
per 1000 people) and adults with underlying comorbidi-
ties [2]. As well as being well-established as a pediatric 
pathogen, RSV infections have been increasingly reported 
in adults. In particular, the number of RSV cases in older 
adults in high-income countries has been estimated as 
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Abstract
Respiratory syncytial virus (RSV) is a leading cause of acute respiratory infections resulting in a significant burden 
worldwide, particularly in children and older adults. This collection calls for original research papers that advance 
our understanding of the epidemiology, evolution, diagnosis, clinical management, and prevention of RSV 
infections.
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respiratory infections around the world, the Pediatric 
Infectious Disease Group proposed the concept of an 
“immunity debt” [8]. In the following epidemic season, 
autumn 2022, the RSV epidemiology was again impacted 
by SARS-CoV-2 circulation, but also by the return of the 
influenza virus. The three viruses co-circulated together 
abundantly causing a heavy burden on healthcare ser-
vices [9]. This occurrence defined as “a tridemic” was 
unexpected, given the previously demonstrated inter-
ference between SARS-CoV-2 and influenza virus, and 
RSV and influenza virus [9]. Indeed, viral interference is 
a complex phenomenon driven by viral properties and by 
host immunity. At the population level, viral competition 
for the same host can shape the circulation of seasonal 
and pandemic respiratory viruses [9].

Currently, treatment of RSV infections relies on sup-
portive care including supplemental oxygen, rehydra-
tion, and mechanical ventilation when critical. Antiviral 
treatment with aerosolized ribavirin is limited to severe 
infections in immunocompromised patients [10]. Until 
recently, only palivizumab, a multiple-dose monoclonal 
antibody (mAb) has been available for immunoprophy-
laxis against severe RSV-related lower respiratory tract 
illness (LRTI) in premature and other high-risk infants 
[10]. More recently, nirsevimab, a longer-lasting, single-
dose mAb for the general infant population (preterm 
and term infants) targeting the RSV fusion glycoprotein 
(F) was approved. Nirsevimab provides protection for a 
whole season and has an efficacy of 74.5% against medi-
cally attended RSV-LRTI and 62% against hospitaliza-
tions due to severe RSV-LRTI [11].

On the vaccine front, after decades of troubled RSV 
vaccine development, four randomized clinical trials in 
older adults and pregnant women were recently pub-
lished revealing a breakthrough in providing a high level 
of protection against RSV [12–15]. The successful devel-
opment of these vaccines was mainly enabled by struc-
ture-based design and research demonstrating that the 
F protein in its perfusion state (PreF) elicits high levels 
of potent neutralizing antibodies [14]. In a randomized 
clinical trial of 24,966 adults aged 60 and above, an adju-
vanted stabilized PreF recombinant protein-based vac-
cine was associated with a 94% efficacy against severe 
RSV-related LRTI and 72% efficacy against RSV acute 
respiratory infection [15]. In another trial with 34,284 
adults > 60 years old Walsh et al. also showed that a 
recombinant PreF protein-based vaccine resulted in simi-
lar high efficacies of 67% and 86% against RSV-associ-
ated LRTI with at least two or three signs or symptoms, 
respectively [13]. Falsey et al. demonstrated in a trial with 
5782 adults aged 65 and above that an adenovirus-based 
PreF vaccine candidate led to 70–80% efficacy depend-
ing on the disease definition [14]. Finally, a bivalent PreF 
protein-based maternal vaccine offered 82% protection 

against medically attended RSV-associated LRTI in 
infants within 90 days after birth and 69% at 6 months 
after birth for severe RSV in their infants [12]. These 
studies were the basis of the FDA’s approvals of two vac-
cines (Arexvy and AbrysvoTM) for adults aged 60 and 
older and for pregnant women (AbrysvoTM) to protect 
infants from birth up to 6 months of age [16].

The recent advances and progress toward the preven-
tion of RSV have re-energized the field and highlighted 
the need for continued research to better understand 
the disease as well as the epidemiology and evolution of 
RSV. Studies assessing the impact of the newly approved 
immunotherapeutic and vaccines on RSV burden and 
genetic diversity are critically needed. This collection 
calls for original research papers that aim to improve our 
understanding of RSV epidemiology, evolution, diagno-
sis, clinical management and prevention.

Acknowledgements
Not applicable.

Authors’ contributions
All authors drafted and reviewed the manuscript.

Funding
Not applicable.

Data Availability
Not applicable.

Declarations

Ethical approval and consent to Participate
Not applicable.

Consent for publication
Not applicable.

Conflict of interest
Hassan Zaraket is an employee and holds stocks of Hoffman La Roche; 
however, this work was not performed as part of his employment. Antonio 
Piralla and Zhengrong Chen have nothing to declare.

Received: 11 September 2023 / Accepted: 20 October 2023

References
1. GBD 2019 Diseases and Injuries Collaborators. Global burden of 369 Diseases 

and injuries in 204 countries and territories, 1990–2019: a systematic analysis 
for the global burden of Disease Study 2019 [published correction appears in 
Lancet. 2020;396(10262):1562]. Lancet. 2020;396(10258):1204–22. https://doi.
org/10.1016/S0140-6736(20)30925-9.

2. GBD 2016 Lower Respiratory Infections Collaborators. Estimates of the global, 
regional, and national morbidity, mortality, and aetiologies of lower Respira-
tory Infections in 195 countries, 1990–2016: a systematic analysis for the 
global burden of Disease Study 2016. Lancet Infect Dis. 2018;18(11):1191–
210. https://doi.org/10.1016/S1473-3099(18)30310-4.

3. Savic M, Penders Y, Shi T, Branche A, Pirçon JY. Respiratory syncytial virus 
Disease burden in adults aged 60 years and older in high-income countries: a 
systematic literature review and meta-analysis. Influenza Other Respir Viruses. 
2023;17(1):e13031. https://doi.org/10.1111/irv.13031. Epub 2022 Nov 11. 
PMID: 36369772; PMCID: PMC9835463.

https://doi.org/10.1016/S0140-6736(20)30925-9
https://doi.org/10.1016/S0140-6736(20)30925-9
https://doi.org/10.1016/S1473-3099(18)30310-4
https://doi.org/10.1111/irv.13031


Page 3 of 3Piralla et al. BMC Infectious Diseases          (2023) 23:734 

4. Rios Guzman E, Hultquist JF. Clinical and biological consequences 
of respiratory syncytial virus genetic diversity. Ther Adv Infect Dis. 
2022;9:20499361221128091. https://doi.org/10.1177/20499361221128091. 
PMID: 36225856; PMCID: PMC9549189.

5. Lin GL, Golubchik T, Drysdale S, O’Connor D, Jefferies K, Brown A, de Cesare 
M, Bonsall D, Ansari MA, Aerssens J, Bont L, Openshaw P, Martinón-Torres 
F, Bowden R, Pollard AJ, RESCEU Investigators. Simultaneous viral whole-
genome sequencing and Differential expression profiling in respiratory 
syncytial virus Infection of infants. J Infect Dis. 2020;222(Suppl 7):S666–71. 
https://doi.org/10.1093/infdis/jiaa448. PMID: 32702120.

6. Rodgers L, Sheppard M, Smith A, Dietz S, Jayanthi P, Yuan Y, Bull L, Wotiz S, 
Schwarze T, Azondekon R, Hartnett K, Adjemian J, Kirking HL, Kite-Powell 
A. Changes in Seasonal Respiratory illnesses in the United States dur-
ing the Coronavirus Disease 2019 (COVID-19) pandemic. Clin Infect Dis. 
2021;73(Suppl 1):110–S117. https://doi.org/10.1093/cid/ciab311. PMID: 
33912902; PMCID: PMC8135472.

7. Hamid S, Winn A, Parikh R, Jones JM, McMorrow M, Prill MM, Silk BJ, Scobie 
HM, Hall AJ. Seasonality of respiratory Syncytial Virus - United States, 
2017–2023. MMWR Morb Mortal Wkly Rep. 2023;72(14):355–61. https://doi.
org/10.15585/mmwr.mm7214a1. PMID: 37022977; PMCID: PMC10078848.

8. Cohen R, Ashman M, Taha MK, Varon E, Angoulvant F, Levy C, Rybak A, Ouldali 
N, Guiso N, Grimprel E. Pediatric Infectious Disease Group (GPIP) position 
paper on the immune debt of the COVID-19 pandemic in childhood, how 
can we fill the immunity gap? Infect Dis Now. 2021;51(5):418–23. Epub 2021 
May 12. PMID: 33991720; PMCID: PMC8114587.

9. Pizzorno A, Padey B, Dulière V, Mouton W, Oliva J, Laurent E, Milesi C, Lina 
B, Traversier A, Julien T, Trouillet-Assant S, Rosa-Calatrava M, Terrier O. 
Interactions between severe Acute Respiratory Syndrome Coronavirus 2 

replication and major respiratory viruses in human nasal epithelium. J Infect 
Dis. 2022;226(12):2095–104. https://doi.org/10.1093/infdis/jiac357. PMID: 
36031537; PMCID: PMC9452145.

10. Griffiths C, Drews SJ, Marchant DJ. Respiratory Syncytial Virus: Infection, 
detection, and New options for Prevention and Treatment. Clin Microbiol Rev. 
2016;30:277–319.

11. Hammitt LL, Dagan R, Yuan Y, Baca Cots M, Bosheva M, Madhi SA, et al. Nirse-
vimab for Prevention of RSV in healthy late-preterm and term infants. N Engl 
J Med. 2022;386:837–46.

12. Kampmann B, Madhi SA, Munjal I, Simões EAF, Pahud BA, Llapur C, et al. 
Bivalent Prefusion F vaccine in pregnancy to prevent RSV Illness in infants. N 
Engl J Med. 2023;388:1451–64.

13. Walsh EE, Pérez Marc G, Zareba AM, Falsey AR, Jiang Q, Patton M, et al. Efficacy 
and safety of a bivalent RSV prefusion F vaccine in older adults. N Engl J Med. 
2023;388:1465–77.

14. Falsey AR, Williams K, Gymnopoulou E, Bart S, Ervin J, Bastian AR, et al. Efficacy 
and safety of an Ad26.RSV.preF–RSV preF protein vaccine in older adults. N 
Engl J Med. 2023;388:609–20.

15. Papi A, Ison MG, Langley JM, Lee D-G, Leroux-Roels I, Martinon-Torres F, et al. 
Respiratory Syncytial Virus Prefusion F protein vaccine in older adults. N Engl 
J Med. 2023;388:595–608.

16. Venkatesan P. First RSV vaccine approvals. The Lancet Microbe. 2023;4:e577.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

https://doi.org/10.1177/20499361221128091
https://doi.org/10.1093/infdis/jiaa448
https://doi.org/10.1093/cid/ciab311
https://doi.org/10.15585/mmwr.mm7214a1
https://doi.org/10.15585/mmwr.mm7214a1
https://doi.org/10.1093/infdis/jiac357

	An update on respiratory syncytial virus
	Abstract
	References


