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Summary:
Mild or Severe, Young or Old 
Predictable or Unpredictable

Self limiting or Treatable
Inevitable or Preventable



The virus

 Species: Paramyxovirus
 Genus: Pneumovirus
 Two strains: A and B
 Lipid envelope
 Non segmented, negative single stranded 

linear RNA genome
 G and F (fusion) glycoproteins are 

essential for virulence



The virus

 G protein = targets ciliated cells of the 
airways facilitating adherence

 F protein = initiates viral penetration and 
promotes cell to cell spread

 Both F & G are key in eliciting a 
neutralizing antibody response

 Humoral and cytotoxic T cell-mediated                                                    
immunity is vital
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Mild or Severe, 
Young or Old

Lozano et al Lancet 2012

Malaria, 11.80%

Lower respiratory 
infections, 20.10%

Other non-
communicable 
diseases, 8.10%

Neonatal 
disorders, 

6.40%
Nutritional 

deficiencies, 
6.70%Other commuunicable 

maternal, neonatal 
and nutritional 

disorders, 5.20%

Diarrhoeal diseases, 
17.40%

Congenital 
anomalies, 5.80%

Meningitis/encephalitis, 
5.30%

Injuires, 
5.00%

Pertussis, 3.20%

Syphilis, 1.90% Measles, 
1.60%

HIV/AIDS, 1.50%

Approximately 200,000 RSV-associated deaths 
annually, 99% of which occur in LMICs



Pratt et al, Lancet Child Adoles Health 2022

Mild or Severe, 
Young or Old



Nair et al. Lancet 2010.;  Saravanos Med J Aust2019;                                        
Boyce et al. J Pediatr 2000; Joffe et al. Pediatrics 1999;                                            

Shay et al. JAMA 1999;  Griffin et al. Arch Int Med 2002;                                          
Bockova et al. Pediatrics 2002; Horn et al. J Pediatr 2003;                                          

Moler et al. Crit Care Med 1992; 

Mild or Severe, 
Young or Old

Estimated to cause:
• >10,000 hospitalisations in Australian infants
• Major contribution to winter bed block
• One in 50 babies admitted to hospital in the 

first year of life
General Population

Term Children
High-risk                 
Children

Rates of hospitalization 1-2.9% 5-10%

Hospitalization Mean LOS (days) 3.4 5-7

Require ICU care 3-9% 10-50%

ICU Mean LOS (days) 3.4 4.5-7.2

Require mechanical ventilation 1.5% 17-40%



Mild or Severe, 
Young or Old



Mild or Severe, 
Young or Old
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Sarna, Le, Moore et al; unpublished work

Children with underlying conditions at risk
• Prematurity
• Chronic cardio-respiratory conditions
• Chronic neurological conditions
• Genetic conditions including Trisomy 21

BUT: 83% of admissions are in previously 
healthy children

The younger you are, the greater the risk



Mild or Severe, 
Young or Old

5 days 3-4 days 8-15 days



Mild or Severe, 
Young or Old

Sarna M et al, Open Forum Inf Dis 2024

RSV infection predisposes to longer term 
respiratory morbidity
Those born preterm and with a maternal 
history of asthma are at increased risk



Falsey AR et al, NEJM 2005

RSV infection occurs annually in:
i) 3-7% of heathy elderly

ii) 4-10% of high-risk adults
In hospitalised adults, RSV and influenza A resulted 

in similar LOS, ICU admission and mortality

Mild or Severe, 
Young or Old



Foley DA et al, Submitted manuscript

The true burden of RSV disease in adults remains 
uncertain, because traditionally we have not 

tested for RSV.
Post COVID research is shedding new light on the 

burden in adults

Mild or Severe, 
Young or Old



Mild or Severe, 
Young or Old

Blyth et al, Vaccine X 2023



Summary:
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Inevitable or Preventable

 RSV is one of the most common viral 
pathogens causing upper and lower 
respiratory infection.

 RSV occurs in all ages, in all countries with 
the burden of disease ranging for mild to 
severe.

 Unlike flu and COVID-19, we have limited 
understanding of who transmits to whom.

 A moderately effective treatment and 
prevention strategy, targeting those at risk 
of severe disease is likely to have a major 
impact
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Predictable or 
Unpredictable

Hippocrates, Book III of the Aphorisms

Every disease occurs at any season of 
the year but some of them more 

frequently occur and are of greater 
severity at certain times



Predictable or 
Unpredictable

Gebremedhin AT et al, Nature Sci Rep 2022

Consistent season pattern incorporated into the model



Predictable or 
Unpredictable

Yeoh et al, CID 2021

Model predicted that 30-57% of cases are not 
detected through laboratory surveillance



Predictable or 
Unpredictable

Yeoh DK et al, CID 2021; Foley DA et al, CID 2021

Model predicted that 30-57% of cases are not 
detected through laboratory surveillance



Predictable or 
Unpredictable

Eden JS et al, Nat Comm 2022

Out of season RSV epidemics occurred in all 
Australia states, but at different times: 

NSW to WA to Victoria



Predictable or 
Unpredictable

Eden JS et al, Nat Comm 2022

2020-21 activity saw:
Significant loss in diversity 
with emergence of two 
genetically distinct but 
dominant strains

Phylogenetic analyses 
suggest that there was 
likely circulation of these 
viruses in NSW and WA 
prior to COVID restrictions
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 During COVID-19, the predictable 
pattern of RSV became unpredictable

 COVID-19, the disrupter, forced us to 
question many of the assumptions that 
we previously made about seasonality 
and transmission

 BUT, RSV has returned to a normal 
seasonal pattern with activity expected 
to commence in April-May 2024



Summary:
Mild or Severe, Young or Old 
Predictable or Unpredictable

Self limiting or Treatable 
Inevitable or Preventable



Self limiting or 
Treatable

Cody Meissner H et al. NEJM 2016



Self limiting or 
Treatable

Centre K et al, Cochrane 2010

12 trials included:
Mortality – OR: 0.58 (0.18, 1.85)
Respiratory Deterioration – OR: 0.37 (0.12, 1.18)
Days of ventilation - 1.9 fewer days (-4.6 to +0.9)



Self limiting or 
Treatable

Domachowske JB et al, Infect Dis Ther 2021

Ribavirin



Self limiting or 
Treatable

Zheng X et al. J Med Chem 2019

12th International RSV Symposium in Belfast (September 2022)

Phase III double blind randomised control trial
Children 1-23 months with RSV-bronchiolitis
AK0529 twice daily for 5d / placebo
Primary outcome: Change in bronchiolitis score
Secondary outcomes: incl virological outcomes

30% reduction in bronchiolitis score (p=0.002)
77% reduction in viral load (p=0.006)



Summary:
Mild or Severe, Young or Old 
Seasonal or Unpredictable
Self limiting or Treatable 
Inevitable or Preventable

 RSV is self-limiting in most children and 
adults – supportive care is required

 If demonstrated to be effective, antivirals 
are likely play a role in high-risk 
populations or those with severe disease

 Evolution of drug targets will remain a 
future challenge

 Targeted immunomodulation may 
provide new therapeutic avenues 
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Inevitable or 
Preventable



Inevitable or 
Preventable

Madhi SA et al, NEJM 2020

RSV fusion (F) protein nanoparticle vaccine, 
administered between 28 and 36 weeks gestation

RCT: RSV-associated medically significant LRTI up to 
90 days of life 

RSV+ve by PCR; one LRTI manifestation; evidence of 
medical significance (hypoxic or tachpneic)
(87 countries; mostly South Africa and USA)

Vaccine Placebo % reduction

RSV-associated medically 
significant LRTI

41/2765 
(1.5%)

35/1430 
(2.4%)

39.4%
(-1.0, 63.7%)

RSV hospitalisation 57/2765 
(2.1%)

53/1430 
(3.7%)

44.4%                 
(19.6, 61.5)

RSV LRTI with severe 
hypoxaemia

14/2765 
(0.51%)

14/1430
(0.98%)

48.3%                                    
(-8.2; 75.3)



Inevitable or 
Preventable

Kampmann B et al, NEJM 2023

Bivalent prefusion F protein based RSV vaccine, 
administered between 24 and 36 weeks gestation
RCT: RSV-associated medically significant LRTI and 

severe LRTI at 90-180 days of life 
RSV+ve by PCR; severe defined as fast breathing; 

hypoxia, respiratory support of ICU admission 
(18 countries; USA; South Africa; Argentina; Japan)



Inevitable or 
Preventable

mAbs mimic human antibodies 
but are created in labs and 

tailored to a specific pathogenLike human antibodies, mAbs
attach to harmful pathogens, 

alerting the immune system to a 
threat

Original slide developed by the World Health Organization and PATH.  Last updated: January 2024.

This immune response helps to 
neutralize the threat and overcome 

illness

What are monoclonal 
antibodies?



Inevitable or 
Preventable

Success of monoclonal antibodies for RSV 
prevention has been demonstrated:

• Palivizumab 
• Suptavumab
• Nirsevimab



Inevitable or 
Preventable

Impact-RSV Study Group, Pediatrics 1998

Humanised murine monoclonal antibody directed 
against single epitope on the fusion glycoprotein 

RCT and post-implementation effectiveness                            
has been demonstrated

Monthly IM injection and high cost limit utility

Placebo Palivizumab % reduction

Primary analysis (premature or those with BPD)

Incidence of RSV hospitalisation 53/500 
(10.6%)

48/1002 
(4.8%)

55%            
(38,72)

Subgroup analysis

Premature (<35weeks; no BPD) 19/234 
(8.1%)

9/506 
(1.8%)

78% 
(66,90)

BPD 34/266 
(12.8%)

39/496 
(7.9%)

39% 
(20,58)



Inevitable or 
Preventable

Hammitt LL et al, NEJM 2022

A long-acting monoclonal directed against the 
prefusion F protein binding epitope 

RCT: Medically attended RSV-associated LRTI out to 
150 days in healthy term and late preterm infants 

(20 countries)

A single dose resulted in significant reduction in 
medically attended RSV-associated LRTI

n=25n=12



Inevitable or 
Preventable

Beyfortus, TGA



Inevitable or 
Preventable

ATAGI statement: rexvy-rsv-pre-f3-vaccine-for-rsv.pdf



Summary:
Mild or Severe, Young or Old 
Seasonal or Unpredictable
Self limiting or Treatable
Inevitable or Preventable

After years of disappointment,                        
2021-2024 has been an exciting period 
in the RSV world:
 Safe and effective long-acting 

monoclonals for infants
 Safe and effective maternal vaccines
 Safe and effective vaccines for adults
RSV is not inevitable – it is now 
preventable
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