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Respiratory Syncytial Virus 

Blount et al Proc. Soc. Exp. Biol. Med. 92, 544–549 (1956) 

Chanock et al Am. J. Hyg. 66, 281–290 (1957) 

Falsey et al N Engl J Med 2005;352:1749-1759 

History and epidemiology 

• 1955: isolated  from chimpanzees at the Walter Reed Army Institute of Research in the 

United States 

Initially named CCA [chimpanzee coryza agent] 

 

• 1956: isolated from infants with severe LRTI 

 

• Quicky recognised as a ubiquitous pathogen 

 

Almost 50% of infants will have had 2 RSV infections by year 2 

 

 

• Re-infections possible and frequent 

Initially thought to be milder infections, but RSV infection recognized as a problem in the 

1970s, with outbreaks in long-term facilities 

 

 



Respiratory Syncytial Virus 

Infectious Diseases in Clinical Practice24(6):295-302, November 2016 

Structure  

• Enveloped 

• Single-stranded RNA virus  

• Pneumoviridae family 

 

• RSV subgroups A and B 

based on reactivity vs monoclonal antibodies 

 

• Virulence A > B 

 



Respiratory Syncytial Virus 

Jung et al Viruses 2020;12(1):102 

Structure  

SH protein: enhances membrane permeability in the host  

L, P, M2 proteins: viral replication 



Respiratory Syncytial Virus 

Jung et al Viruses 2020;12(1):102 

Structure  

G protein: responsible for viral attachment to 

host cells and immune modulation by RSV 

F protein: Responsible for RSV entry  

 

undergoes a conformational change and fuses the 

viral envelope with the host cell membrane 



RSV interferes with host immunity 

Openshaw et al Annu Rev Immunol. 2017 Apr 26:35:501-532 

Multiple “weapons” against defense 

NS1: disrupts IFN response 

 

NS2: impairs innate signaling via binding to RIG-I 

 

NS1/NS2:  - reduces maturisation of cDCs 

    - degrades STAT2 

 

F protein: binds to TLR4 – desensitization of TLR pathway 

 

G protein: acts as a decoy for neutralizing abs 



Respiratory Syncytial Virus 
Transmission and Survival 

🦠 RSV: Transmission & Survival 

 

 

 

 

🦠 How Long RSV Lasts on Surfaces 

RSV is resilient and can survive on hard surfaces for extended 

periods, making hand hygiene critical. 

•Hard Surfaces (e.g., tables, toys): Up to 30 hours 

•Softer Surfaces (e.g., fabric, gloves): Around 5 hours 

💨 How RSV Spreads 

The virus travels through the air in respiratory droplets from coughs 

and sneezes. 

•In the Air: Survives in tiny droplets (aerosols) for up to 7 hours. 

•On Surfaces: Remains infectious on skin & clothes for about 2 

hours. 



Respiratory Syncytial Virus 
Transmission and Survival 

🦠 RSV: Transmission & Survival 

 

 

 

 

Maximum virus shedding at Day 

3 after symptom start 

Transmission for a total of  

up to 8-10 days post symptoms start 

Talbot et al Infectious Diseases in Clinical Practice 24(6):p 295-302 



RSV infection 

Carvajal et al Front Immunol 2019;10 

Entry and virulence 

• Primarily infects ciliated cells in the large 

airways 

 

• Accumulation of apical zone cells in the 

lumen of the airway ducts 

 

• Proliferation of goblet cells = high mucus 

production, recruitment of eosinophils and 

massive numbers of neutrophils & release 

NETs  

 

• These products accumulate and move to the 

distal airways, leading to bronchial 

obstruction of the narrow ducts, and 

collapse of alveoli 



Immune responses to RSV 

https://gskusmedicalaffairs.com/vaccines/respiratory-syncytial-virus/rsv-disease-overview/ 

Both humoral and cell-mediated 



RSV immune responses 

Openshaw et al Annu Rev Immunol. 2017 Apr 26:35:501-532 

Neutrophilic +/- eosinophilic inflammation 

Immunopathogenic responses are probably associated with  

 

• Th17- 

• Th2- 

• Th9-polarized (possibly) 

 

adaptive immunity  
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RSV infection & immune responses 

Openshaw et al Annu Rev Immunol. 2017 Apr 26:35:501-532 

Age is a major determinant for RSV disease 



RSV infection 
  Clinical syndrome in adults 

Initially symptoms from the upper respiratory tract 

 

- Rhinitis 

- Congestion 

- Sneezing 

Maybe several days later:  

Symptoms from the lower  respiratory tract 

 

- Cough 

- Wheeze 

- Sputum 

- Respiratory distress 

- Respiratory failure 



RSV infection 
  

5.4%  
of hospitalizations for 

congestive heart failure 

(CHF). 

Increased risk for hospitalization in adults 

10.6%  
of hospitalizations for 

pneumonia. 

11.4%  
of hospitalizations for chronic 

obstructive pulmonary disease 

(COPD). 

7.2% 
of hospitalizations for 

asthma 

Falsey et al N Engl J Med 2005;352:1749-1759 



RSV infection 
  Underestimated in the general population 

• Initial symptoms do not lead patients to their doctors 

 

• Difficult to DDx – non-specific symptoms 

 

• Not routinely checked in samples 

 

• Not “famous” enough among doctors of primary care 

 

 

 Vaccine. 2019;37(4):565-570. 



RSV infection 
  Increased morbidity and mortality 

Wildenbeest et al Lancet Respir Med 2024 Oct;12(10):822-836 



Burden of RSV in Greece 

Produced via chatgpt, based on: https://eody.gov.gr/ekthesi-epitirisis-anapneustikon-ion-2025-26/ 

Incidence trends April 2024 - April 2025 

RSV: Rose in autumn 2024, peaked in early winter, then 

dropped to very low/sporadic detections after week 20/2025. 

 

Influenza: Showed a classic winter peak (Dec–Jan), with cases 

declining sharply by spring 2025. 

 

SARS-CoV-2: Maintained low but persistent activity 

throughout the year, with a mild increase in winter, then 

stabilizing at low levels. 

Jan-2025 Mar-2025 Sep-2024 



Respiratory Syncytial Virus 

Kwon et al. BMC Infectious Diseases (2017) 17:785 

More severe outcomes compared to influenza 

2.32 times  

higher risk of death with 

RSV vs Flu 



RSV infection 

Santus et al Respiratory Medicine 218 (2023) 107404 

Outcomes compared to other respiratory viruses 
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RSV infection 
  
 
Who is at risk for worse outcomes?  

Wildenbeest et al Lancet Respir Med 2024 Oct;12(10):822-836 



Who is at risk for severe RSV infection 

Kotton CN Ann Intern Med 2023 Oct;176(10):1419-1421 

Chronic medical conditions and other factors 

Active treatment with high-dose corticosteroids (i.e., 20 or more mg of 

prednisone or equivalent per day when administered for 2 or more weeks), 

alkylating agents, antimetabolites, transplant-related immunosuppressive 

drugs, cancer chemotherapeutic agents classified as severely 

immunosuppressive, tumor necrosis factor (TNF) blockers, and other 

therapies that suppress or change the immune system 



Burden of RSV in immunocompromised 
patients 

Hamdi et al., Journal of Medical Microbiology 2025;74:002071 

Viral respiratory infection in HSCT recipients 

22% 67% 

3rd more common viral pathogen isolated from patients with 

viral infections (URTI) 
2 out of 3 patients progressed to LRTI 



RSV in immunocompromised adults 

Burkart et al EClinicalMedicine . 2025 Jun 16:85:103292 

Risk factors for progression from upper to lower RTI 

The burden of RSV infections is well 

described in adult HSCT recipients in 

whom progression is frequent (40 to 

60%) with mortality rates approaching 

80%. 



RSV in immunocompromised adults 

Hermann et al Infection (2025) 53:1341–1350 

Data from haematological diseases 



RSV infection symptoms 

N.W.Andersonetal. Diagnostic Microbiology and Infectious Disease 85(2016);367–371 

Are there differences in immunocompromised adults? 

Compared to immunocompetent adults 

 - less commonly dyspnea & rhinorrhea 

 - more commonly sputum & fever 

Compared to immunocompetent adults 

 - ↑ pneumonia, requiring admission 

 - ↑ mortality rate 



Predictors of hospitalization in RSV patients 

Hatzis et al BMC Infect Dis. 2018 Mar 6;18(1):111 

Data for rheumatic disease 

Adult patients with  

 

- solid tumors 

 

- leukaemia and  

 

- those requiring chronic immunosuppression 

for vasculitis  

 

were significantly more likely to be admitted to 

hospital for RSV disease compared to HSCT 

recipients 



Outcomes of RSV infection   

Enns et al Available at SSRN: https://ssrn.com/abstract=5366167 

Data from systemic autoimmune rheumatic disease 

Retrospective study, n=188 

Mean age 68,5 yrs, 75% female 

 

• Rate of hospitalization 51% 

 

• Among hospitalized individuals, 56% required oxygen.  

 

• There were 12 deaths within 90 days (12.5% of those 

hospitalized; 6% of all with RSV). 



Outcomes of RSV infection   

Enns et al Available at SSRN: https://ssrn.com/abstract=5366167 

Data from systemic autoimmune rheumatic disease 

3.84 [0.99-15.2] 

2.52 [1.05-5.92] 

4.80 [2.32-9.94] 

1.16 [1.04-1.31] 

2.52 [1.05-5.92] 



Response to RSV vaccination 

Karaba et al JAMA 2025;333;(5):429-432 

Attenuated responses in patients with IMIDs 
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Respiratory Syncytial Virus 
Prevention 

🦠  Key Prevention Tips 

1.Wash Hands frequently with soap and water. 

2.Disinfect high-touch hard surfaces. 

3.Avoid touching your face with unwashed 

hands. 

4.Cover your coughs and sneezes. 

5.Encourage individuals with cold-like symptoms to remain at 

home 



RSV vaccination 

Karaba et al JAMA 2025;333;(5):429-432 

Sanchez-Martinez et al., Journal of General Virology 2025;106:002095 

Multiple failures, but at last light at the end of the tunnel 

The first RSV vaccine [1966] was inactivated virus vaccine 

 

Led to enhanced respiratory infection, because it mainly present a post-

F protein on virion surface 

 

The pre-F conformation induces a much more protective immune 

response 

 

  



RSV management 
Prophylaxis and treatment 

Sanchez-Martinez et al., Journal of General Virology 2025;106:002095 



RSV vaccination 
Three ΕΜΑ authorized vaccines 

Sanchez-Martinez et al., Journal of General Virology 2025;106:002095 

Arexvy (GSK): stabilized pre-F protein adjuvanted with AS01E 

Abrysvo (Pfizer): bivalent subunit-based vaccine containing the stabilized pre-F proteins (RSV-A and RSV-B)  

mRESVIA (Moderna):  mRNA sequence encoding a stabilized RSV pre-F glycoprotein encapsulated in lipid NPs (LNPs) 



RSV vaccination 
Guidelines from Greek Ministry of Health 

Εθνικό Πρόγραμμα Εμβολιασμών Ενηλίκων 2025. Χρονοδιάγραμμα και Συστάσεις - Εθνικό Πρόγραμμα Εμβολιασμών (ΕΠΕ) Ενηλίκων - Υπουργείο Υγείας 
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RSV management 
Prophylaxis and treatment 

Sanchez-Martinez et al., Journal of General Virology 2025;106:002095 



RSV prophylaxis 
Monoclonal antibodies 

Caregnani et al Cochrane Database Syst Rev 2021;11:CD013757. 

Palivizumab 

 

• Short acting monoclonal antibody providing passive immunity 

• Inhibits viral entry 

• Prophylactic use in high-risk groups  

 

• Children< 24 months old 

 

• Monthly injections in very high-risk infants [November through April] 

 - Premature birth 

 - Congenital heart disease 

 - Chronic lung disease 

 - Severe congenital immunodeficiency 



RSV prophylaxis 
Monoclonal antibodies 

Drysdale et al N Engl J Med 2023;389:2425-2435. 

Heather et al 10.1056/NEJMoa2502984 

 

Nirsevimab 

 

• Newer long-acting monoclonal antibody 

• directed against the Ø antigenic site of the F prefusion protein 

 

• Newborns, infants and young children 

 

• Reduces hospitalisations 

• Immediate action  

Clesrovimab 

Approved by the FDA in June 2025  

Newborns and infants during their first RSV season 

Extended half-life 

Targeting F protein 



RSV management 
Prophylaxis and treatment 

Sanchez-Martinez et al., Journal of General Virology 2025;106:002095 



RSV treatment 
Antivirals 

Ventre et al Cochrane Database Syst Rev 2007;1:CD000181. 

Ribavirin 

 

• Purine nucleoside analogue 

• Hepatitis C (other: HEV, Hanta, Lassa, etc) 

• Increases the mutation rate of RSV, which is associated with decreased RSV virus 

production 

• The only antiviral available for the treatment of RSV-LRTI 

 

• Nebulised for children 1-23 months and for immunocompromised children 

 

• ?IV 

 

 



RSV treatment 
Antivirals 

Zhao et al N Engl J Med 2024;391:1096-1107 

Ziresovir (AK0529, ArkBio) 

 

• oral RSV fusion protein inhibitor 

• For children 1-23 months 

• 30% reduction in signs and symptom scores in children admitted 

to the hospital with RSV disease compared with placebo 

 

 



RSV treatment 
Future developments  

Sanchez-Martinez et al., Journal of General Virology 2025;106:002095 



Respiratory Syncytial Virus [RSV]: frequent viral pathogen.  

Significant morbidity and mortality: mainly in infants and children, but also older 
adults  

Under-recognized cause of hospitalizations in immunocompromised patients with 
rheumatic diseases.  

Few agents for treatment at the moment, but available agents for vaccination with 
good results.  

Awareness needs to be increased among rheumatologists for recognition and 
prophylaxis with vaccination. 

 

Conclusions – Take home messages 


