
Respiratory syncytial virus (RSV) infection causes 
significant morbidity and mortality, particularly in 
children, Aboriginal and Torres Strait Islander 
Australians, older persons and immunocompromised 
people. After many decades of research, preventives 
against RSV may soon be available, in the form of 
long-acting monoclonal antibodies and vaccines, 
which will provide an opportunity to prevent severe  
RSV disease in infants and older persons. This marks  
a milestone in the battle against lower respiratory  
tract infections, and adds to the list of achievements in 
the management of other key respiratory pathogens, 
including vaccines for influenza, pneumococcus  
and COVID-19.

The problem
Respiratory syncytial virus (RSV) is a leading cause of lower 
respiratory tract infection (LRTI) hospitalisation and is com-
monly associated with the clinical syndromes of bronchiolitis 
and pneumonia. Global estimates performed before the 
COVID-19 pandemic, indicated that in children aged younger 
than 5 years, there were over 33 million cases of LRTI caused 
by RSV, resulting in 3.4 million hospital admissions. Notably, 
79% of these infections occurred in previously healthy children. 
Additionally, there is a significant mortality associated with 
RSV infections in young children that is almost exclusively found 
in low- and middle-income countries, estimated to vary between 
66,000 and 190,000 deaths per year.1

In Australia, the national RSV-coded hospitalisation rate for 
2006 to 2015 was 29 per 100,000 population for all ages, rising 
substantially in children under 5 years (418 per 100,000), with 
even higher rates in children younger than 6 months of age 
(2468 per 100,000).2 Although relatively few RSV-attributable 
deaths occur in children in Australia compared with those in 
low- and middle-income countries, deaths have been reported in 
children with comorbidities, in particular, cardiopulmonary and 
neurological diseases, or in people who are immunocompromised.3 
The costs associated with RSV hospitalisations are high, with a 
2018 national estimate for children younger than 5 years of age 
ranging from $59 million to $121 million, inclusive of the index 
admission and six-month all-cause readmissions.4 

RSV is also one of the most common LRTIs in adults, par-
ticularly in older persons and the immunocompromised.5 In 
industrialised countries (2015), it was estimated that 1.5 million 
episodes of acute respiratory RSV illness occurred in older adults 
with 14.5% (214,000) resulting in hospitalisation and 14,000 
deaths in hospital.6 

The Australian context
In Australia, RSV-coded hospitalisations data from 2006 to 2015 
suggest that older Australians (≥65 years of age) were 6.6 times more 
likely to be hospitalised compared with people aged 5 to 64 years, 
and that Aboriginal and Torres Strait Islander Australians were 
3.3 times more likely to be hospitalised compared with nonindig-
enous Australians. Most RSV-coded hospitalisations ending in 
death occurred in Australian adults aged 65 years and older.2

Each year,   an RSV epidemic occurs in Australia, typically during 
autumn and winter in temperate regions, with variations in the 
tropical north and central Australia.7,8 From mid-2021, RSV was 
added to the Australian National Notifiable Diseases Surveillance 
System (NNDSS) and this timely capture of data will be critical 
in supporting the timing and targeting of future RSV prevention 
strategies. The establishment of syndromic clinical RSV surveil-
lance is also needed and may be achieved through existing 
platforms such as The Australian Sentinel Practices Research 
Network, The Influenza Complications Alert Network and 
Paediatric Active Enhanced Disease Surveillance. The prominent 
disease burden in children aged 0 to 5 years is clearly reflected 
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in laboratory confirmed cases of RSV 
recorded by the NNDSS database so far 
this year (Figure).9

Limitations in current preventives
The substantial burden of RSV has long 
been recognised; however, preventive strat-
egies to date have been extremely limited. 
The prophylactic humanised monoclonal 
antibody (mAb) palivizumab has been the 
only measure available, which is indicated 
for newborns at highest risk of RSV disease, 
such as premature infants (≤35 weeks at 
birth) with chronic lung disease and infants 
with haemodynamically significant con-
genital heart disease. Its high cost, coupled 
with the need for monthly intramuscular 
doses, has limited its acceptability and 
made its wider use prohibitive. 

For other newborns, children, adults 
and older persons, vaccines and other 
preventives remain unavailable, and no 
treatments are available for patients with 
severe RSV disease. The antiviral drug 
ribavirin was licensed by the FDA but is no 
longer recommended, due to its apparent 
ineffectiveness.10 Clinical support measures, 
such as low-flow and high-flow oxygen, 
noninvasive ventilation, intubation, 
mechanical ventilation and extracorporeal 
membrane oxygenation, are the only treat-
ments available for severe cases.

The slow development of RSV vaccines 
for children stems from failed early trials 
in the 1960s using formalin-inactivated 
whole virus vaccines, which resulted in 
RSV-enhanced disease in RSV-naive chil-
dren with 80% hospitalisation rate and 
two deaths following natural infection.11

The solutions
Great advancements have been made in 
recent years in both mAbs and vaccines 
against RSV, with various products across 
all stages of development.12 The development 
of these products has been made possible 
largely by a better understanding of the 
structure and function of the RSV fusion 
(F) protein, as well as better understanding 
of immune responses to infection and the 
causes of RSV vaccine-enhanced disease.13 

The F protein sequence is highly conserved, 
compared with the G protein sequence of 
RSV. The F protein is solely responsible for 
the fusion of the cell and viral membranes, 
which leads to the formation of syncytia  
(a single cell or cytoplasmic mass containing 
several nuclei, and also the pathogen’s 
namesake), and is a critical part of RSV’s 
infectious cycle. Neutralising antibodies to 
RSV are mainly targeted to the prefusion 
form of the F protein, not to the postfusion 
F form, and so solving the structure and 
stabilisation of the F protein in its prefusion 
form was critical to the development of the 
current RSV vaccines and mAbs.14,15 

Clinical trials for upcoming vaccines
The most advanced products are RSV 
vaccines for older persons (≥60 years of 
age), three of which have had successful 
phase 3 trials (against both RSV-A and 
RSV-B viruses) and are under considera-
tion for licensure in several countries. Both 
Pfizer’s and GlaxoSmithKline’s (GSK) RSV 
vaccines for older persons have recently 
been approved by the US Food and Drug 
Administration (FDA), and use the stabi-
lised recombinant pre-F protein, whereas 
the Moderna’s RSV vaccine for older adults 
is based on mRNA encoding the stabilised 
prefusion F protein (Table 1).16-18

A trial of Pfizer’s prefusion F protein- 
based vaccine in older adults reported that 
‘RSV-associated lower respiratory tract 
illness with at least two signs or symptoms 

occurred in 11 participants in the vaccine 
group (1.19 cases per 1000 person-years of 
observation) and 33 participants in the 
placebo group (3.58 cases per 1000 person- 
years of observation) (vaccine efficacy, 
66.7%; 96.66% confidence interval [CI], 28.8 
to 85.8); 2 cases (0.22 cases per 1000 person- 
years of observation) and 14 cases (1.52 cases 
per 1000 person-years of observation), 
respectively, occurred with at least three 
signs or symptoms (vaccine efficacy, 85.7%; 
96.66% CI, 32.0 to 98.7).’19 

GSK reported ‘efficacy against severe 
RSV-LRTD [lower respiratory tract disease], 
defined as LRTD with at least two lower 
respiratory signs or assessed as severe by the 
investigator and confirmed by the external 
adjudication committee, was 94.1% (95% CI, 
62.4–99.9, 1 of 12,466 vs 17 of 12,494). In 
participants with pre-existing comorbidi-
ties, such as underlying cardiorespiratory 
and endocrinometabolic conditions, vaccine 
efficacy was 94.6% (95% CI, 65.9–99.9, 1 of 
4,937 vs 18 of 4,861), with 93.8% (95% CI, 
60.2–99.9, 1 of 4,487 vs 16 of 4,487) efficacy 
observed in adults aged 70-79 years.’20

In their interim analysis, Moderna 
announced that ‘the primary efficacy 
endpoints have been met, including 
vaccine efficacy (VE) of 83.7% (95.88% 
CI: 66.1%, 92.2%; p<0.0001) against 
RSV-associated lower respiratory tract 
disease (RSV-LRTD) as defined by two or 
more symptoms. Based on these results, 
Moderna intends to submit for regulatory 

Figure. Laboratory confirmed respiratory syncytial virus cases reported in the period 1 January to 
30 June 2023.9
Adapted from data published by the Department of Health and Aged Care, Australian Government: National Notifiable Disease Surveillance System. 
Available at: https://nindss.health.gov.au/pbi-dashboard/, accessed July 2023.
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approval in the first half of 2023.’21

Pfizer has also completed a phase 3 
trial of its maternal RSV vaccine (using 
the same vaccine as for older persons), 
which is designed to protect newborns 
for the first 6 months of life from RSV 
infection and is awaiting FDA’s licensure. 
The vaccine has already been recom-
mended by the Center for Biologics Eval-
uation and Research Vaccines and Related 
Biological Products Advisory Committee 
(VRBPAC).

The results of the phase 3 trial found 
that ‘medically attended severe lower 
respiratory tract illness occurred within 
90 days after birth in 6 infants of women 
in the vaccine group and 33 infants of 
women in the placebo group (vaccine 
efficacy, 81.8%; 99.5% CI, 40.6 to 96.3); 
19 cases and 62 cases, respectively, occurred 
within 180 days after birth (vaccine efficacy, 
69.4%; 97.58% CI, 44.3 to 84.1). Medically 

attended RSV-associated LRTI occurred 
within 90 days after birth in 24 infants of 
women in the vaccine group and 56 infants 
of women in the placebo group (vaccine 
efficacy, 57.1%; 99.5% CI, 14.7 to 79.8).’22 

Particle-based and subunit-based 
vaccines developed for older persons or 
maternal immunisation are unlikely to 
be suitable for children, due to the risk of 
vaccine-enhanced disease in RSV-naive 
infants. Live-attenuated, chimaeric, vec-
tors and nucleic acid vaccines are the 
preferred product types for children; 

however, these are still in the early stages 
of development.12

In addition to vaccines, AstraZeneca 
(in conjunction with Sanofi) have devel-
oped a second generation anti-RSV human 
monoclonal antibody, nirsevimab, which 
has been approved for use in Europe and 
is under assessment at the FDA, following 
recommendations from the FDA’s Anti-
microbial Drugs Advisory Committee 
(Table 2). This antibody is directed to the 
site Ǿ of the prefusion F protein and is 
aimed at preventing serious outcomes from 
RSV infections in the first 6 months of life. 
It has been engineered to be long-acting, 
requiring only a single administration to 
cover the entire RSV season. This should 
greatly reduce the cost and increase the 
effectiveness of nirsevimab, compared 
with its predecessor, palivizumab. The cost 
of nirsevimab has not yet been released; 
however, cost-benefit analyses have been 

TABLE 2. APPROVED AND LATE-STAGE MONOCLONAL ANTIBODIES FOR PREVENTION OF RESPIRATORY SYNCYTIAL VIRUS16

Monoclonal antibody Properties Target population Status

Nirsevimab
(Sanofi)  

Antibody to prefusion protein (targeting 
site Ǿ)

Newborns Approved by EMA, US AMDAC 
recommended

MK-1654
(Merck) 

Antibody to prefusion protein (targeting 
site IV)

Newborns Phase 3 in progress

Palivizumab
(AstraZeneca) 

Antibody to prefusion protein (targeting 
site II)

Newborns (restricted use) Approved by US FDA

Abbreviations: AMDAC = Antimicrobial Drugs Advisory Committee; EMA = European Medicines Agency; FDA = food and drug administration.
Adapted from Kingwell K. RSV vaccines score landmark FDA approvals. Nat Rev Drug Discov 2023; 22: 523-525.
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TABLE 1. APPROVED AND LATE-STAGE RESPIRATORY SYNCYTIAL VIRUS VACCINES16

Vaccine Properties Target population Status

RSVPreF3 OA 
(GlaxoSmithKline) 

Stabilised prefusion protein, AS01 adjuvant Adults aged 60 years and over Approved by US FDA

RSVPreF 
(Pfizer)

Stabilised bivalent RSV-A and RSV-B 
prefusion protein

Adults aged 60 years and over; 
newborns via maternal immunisation

Approved by US FDA

RSV PreF 
(Pfizer)

Stabilised bivalent RSV-A and RSV-B 
prefusion protein

Newborns via maternal immunisation Phase 3 completed    
US VRBPAC recommended

MRNA-1345
(Moderna)

mRNA encoding stabilised prefusion 
protein

Adults aged 60 years and over; 
paediatric population

Phase 3 completed

Abbreviations: FDA = food and drug administration; mRNA = messenger ribonucleic acid; RSV = respiratory syncytial virus; VRBPAC = Vaccines and Related Biological Products  
Advisory Committee. 
Adapted from Kingwell K. RSV vaccines score landmark FDA approvals. Nat Rev Drug Discov 2023; 22: 523-525.
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presented, using figures of US$300 to 
US$500 (AUD$451.33 to AUD$751.83)  
per treatment at the US Advisory Com-
mittee on Immunization Practices meeting 
in February 2023. Merck also has a mAb 
in phase 3 clinical trials for use in new-
borns and infants called clesrovimab (MK-
1654) that targets site IV of the prefusion 
F protein (Table 2).  

In Sanofi’s phase 3b trial, Preventing 
Hospitalizations Due to Respiratory 
Syncytial Virus in Infants (HARMONIE), 
a single intramuscular dose of nirsevimab 
(<5 kg, 50 mg; ≥5 kg, 100 mg) reduced 
RSV-associated LRTI hospitalisation 
by 83.2% (95% CI, 67.77–92.04; p<0.001) 
and very severe medically-attended 
RSV-associated LRTI by 75.71% (95% CI,  
32.75–92.91; p<0.001), with a reduction in 
the incidence of all-cause LRTI hospitali-
sations of 58.04% (95% CI, 39.69–71.19; 
p<0.001), during the  2022 to 2023 RSV 
season in France, Germany and the UK.23 
The previous phase 3 trial, Monoclonal 
Antibody With an Extended Half-Life 
Against Respiratory Syncytial Virus, in 
Healthy Late Preterm and Term Infants 
(MELODY), reported similar adverse events 
in the nirsevimab group and the placebo 
group up to 360 days after injection.24

The road ahead
Some questions remain unanswered for 
both RSV mAbs and vaccines. For mAb 
immunoprophylaxis, the timing of admin-
istration, cost-benefit and effect on other 
newborn to childhood vaccinations will 
need to be determined. Vaccines for older 
persons and for maternal immunisation 
will need to consider potential rare side 
effects. In particular, the rates of Guillain–
Barré syndrome in adult vaccinees, and 
preterm births for maternal immunisation 
will need to be closely monitored in post-
marketing studies and through established 
vaccine safety surveillance, such as Aus-
VaxSafety (https://ausvaxsafety.org.au/). 

Both mAbs and vaccines will need to 
be monitored for their effectiveness and 
for the emergence of antibody escape var-
iants, once these products are in wide use, 

through epidemiological tracking and 
virological means using viral gene 
sequencing. Other impacts that may occur 
with use of these products includes the 
potential shifting in the seasonal disease 
curve, impacts on recurrent wheeze and 
asthmatic rates and changes in the epide-
miology of other respiratory pathogens.

The optimal timing for vaccine admin-
istration for older persons will need to be 
determined, and should consider the 
existing vaccine schedules and possible 
vaccine interactions, virus seasonality, and 
consumer acceptability. Maternal RSV vac-
cination will need to be delivered alongside 
other important maternal vaccinations for 
pertussis, tetanus, influenza and COVID-19. 
In older persons, timely administration 
alongside vaccinations for influenza, 
pneumococcal COVID-19 and shingles 
will be important.

Preliminary data from GSK indicated 
that coadministration of influenza and 
RSV vaccines was safe and effective. For 
older persons, the longevity of RSV vaccines  
will also need to be considered in deter-
mining whether annual, biennial or longer 
periods of effectiveness can be achieved 
without repeat vaccination.

Lastly, these new RSV preventative 

products must be factored into existing 
regulatory and funding models. This is of 
particular importance for new mAbs that  
lack precedent as population-level preven-
tives and may not fit in the current immu-
nisation regulatory framework in Australia 
and other countries.25 

Conclusion
We are at the dawn of a new era in RSV 
prevention, with a range of products to 
prevent the most serious consequences of 
RSV infections in both infants and older 
persons, which is a notable achievement. 
Although these preventives are very 
welcome, further work is required to ensure 
that these products meet optimal effective-
ness and safety targets in their intended 
populations. There is also a continuing 
need to develop safe and effective RSV 
vaccines for children, and RSV antiviral 
drug therapies against RSV, for patients of 
all ages. Practice points for GPs are pre-
sented in the Box.�   MT
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PRACTICE POINTS FOR GPs ON NEW STRATEGIES TO PREVENT RESPIRATORY 
SYNCYTIAL VIRUS INFECTION

•	 Respiratory syncytial virus (RSV) infection remains a significant cause of morbidity and 
mortality, particularly in susceptible population groups: children younger than 5 years, children
with comorbidities (especially cardiopulmonary and neurological disease), people who are 
immunocompromised, Aboriginal and Torres Strait Islander Australians and older persons. 

•	 Current preventives are extremely limited in their applications. Palivizumab is the only 
monoclonal antibody in use, which is indicated for newborns at highest risk of RSV 
nfection and its complications. The efficacy of ribavirin (an antiviral drug) is uncertain, 
and is no longer recommended for use by the US Food and Drug Administration.

•	 A greater understanding of the RSV fusion protein, immunological responses to infection 
and the causes of RSV vaccine-enhanced disease have contributed to the development 
of RSV vaccinations and monoclonal antibodies, which are in various stages of research.

•	 For mAb immunoprophylaxis, the timing of administration, cost-benefit and effect on other 
newborn to childhood vaccinations will need to be determined. Vaccines for older persons 
and for maternal immunisation will need to consider potential rare side effects, such as 
Guillain–Barré syndrome in adult vaccinees and preterm births for maternal immunisation. 

•	 The optimal timing for vaccine administration for older persons will need to be 
determined, and should consider the existing vaccine schedules and possible vaccine
interactions, virus seasonality, and consumer acceptability.
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