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A vaccination programme using one dose of the 
adjuvanted RSVPreF3 vaccine for older adults 
has the potential to substantially reduce CO2e 
emissions associated with RSV disease burden 
and management.
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aAn average two-way self-travel to the nearest hospital expected to be associated with 5.8 kg (UK), 2.6 kg (Spain) and 7.9 kg (Australia) CO2e emissions 
for a round trip. bAn average one-way transatlantic flight from London to New York is expected to be associated with 590 kg CO2e emissions. 
cAn average household’s annual energy consumption is associated with 0.9 (UK), 1.3 (Spain) and 7.9 (Australia) metric tonnes CO2e emissions.

Abbreviations
CO2e, carbon dioxide equivalent; ICU, intensive care unit; 
LRTD, lower respiratory tract disease; M, million; 
UK, United Kingdom; URTD, upper respiratory tract disease; 
RSV, respiratory syncytial virus.

RSV-LRTD incidence 
•	 Over a 5-year period, a single dose of the adjuvanted RSVPreF3 vaccine, compared with no vaccination, could reduce 

the incidence of RSV-LRTD disease events by: 

Total reductions in CO2e emissions
•	 In the UK, a single dose of the RSVPreF3 vaccine could reduce total CO2e emissions by 24% in adults aged ≥80 years 

compared with no vaccination over 5 years, mostly attributed to a decrease in emissions due to RSV-LRTD-associated 
events (38%; Figure 1).

•	 The Spain and Australia analyses similarly demonstrated that adjuvanted RSVPreF3 vaccination could reduce total 
CO2e emissions by 22% and 18%, respectively, among adults aged ≥75 years compared with no vaccination (Figure 1). 

	– This reduction was primarily attributed to a decrease in RSV-LRTD-associated events with vaccination versus no 
vaccination in both countries.

Figure 1: CO2e emissions with single-dose adjuvanted RSVPreF3 vaccination versus no vaccination over 5 years 

•	 Healthcare systems contribute to 4–5% of global greenhouse gas emissions.3,4

•	 Current literature has suggested that climate change is associated with 
adverse effects on human health.5

•	 A product carbon footprint for the adjuvanted RSVPreF3 vaccine was 
calculated following internationally recognised standards and was third party 
verified by the Carbon Trust in 2023.

•	 Alleviating the burden of vaccine-preventable diseases can both directly 
improve individual health outcomes and, by reducing CO2e emissions 
generated by healthcare systems, indirectly improve public health.6 

A single-dose adjuvanted RSVPreF3 vaccination programme for older adults aged ≥75 years in the 
UK, Spain, and Australia has significant potential to reduce the CO2e emissions associated with RSV 
treatment and management over 5 years.

•	 Study design: Static, multi-cohort, Markov model, based on a previously 
published cost-effectiveness analysis.1,2 

	– Climate change was measured as vaccine-related or patient pathway-related 
carbon dioxide equivalent (CO2e) emissions (Supplementary Methods).

•	 Scenarios: Single dose of the adjuvanted RSVPreF3 vaccine versus no vaccination.
•	 Time horizon: Vaccine efficacy is observed across 3 consecutive RSV seasons, 

thus a 5-year time horizon is considered with a modelled waning of efficacy.
•	 Population: Adults aged ≥80 years in the UK, ≥75 years in Spain and ≥75 years 

in Australia.

These findings suggest that RSV vaccination improves not only public health outcomes, but also 
reduces the CO2e emissions associated with RSV disease management, hence contributing to 
national environmental goals. 

The incorporation of these results in the evaluation of vaccines is crucial to support policymakers 
and clinicians in making decisions about the wider benefits of RSV prevention programmes. 

Figure 3: CO2e emission savings with RSVPreF3 vaccination as equivalent to flights, hospital trips and 
household electricity consumption

Equivalent CO2e emission savings
•	 Over five years, CO2e savings across the UK, Spain, and Australia are equivalent to the emissions from roughly 

5.4 million hospital visits, more than 36,000 one-way transatlantic flights, or the annual energy use of over 
16,000 households (Figure 3).

Figure 2: Drivers of per patient CO2e emission reductions with RSVPreF3 vaccination per country 

Per patient reductions in CO2e emissions
•	 Compared with no vaccination, a single dose of adjuvanted RSVPreF3 vaccination is associated with the 

greatest per patient CO2e emission savings over 5 years in the UK, followed by Australia and Spain (Figure 2). 

•	 To model the potential 
climate change impact of 
a single-dose respiratory 
syncytial virus (RSV) vaccination 
programme using the adjuvanted 
RSVPreF3 vaccine among older 
adults aged ≥80 years in the 
United Kingdom (UK), and aged 
≥75 years in Spain and Australia.
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aEmission inputs related to the management of RSV-associated LRTD. bPopulation of 3.45M (UK), 4.92M (Spain) and 2.28M (Australia). 
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All data reported as metric tonnes. Emissions related to RSV-URTD are not shown. aGSK 2023. Data on file.
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Supplementary Figure 1: Patient pathway model inputs

EE41

CO2e emission inputs
•	 All vaccine-related CO2e emissions were derived from a third party-verified product carbon footprint of the RSVPreF3 vaccine for the UK market, based on 2022 manufacture. This value was assessed as the same for Spain and adjusted for 

Australia, due to the increased impact of distribution.
•	 Patient pathway model inputs are summarised in Supplementary Figure 1. For other inputs (beyond vaccine-related inputs), Sustainable Health Coalition (SH Coalition) estimates of carbon emissions associated with common healthcare 

interactions were used. SH Coalition estimates were prioritised due to clear definitions of processes included and boundaries considered and the availability of an average estimate for a disease-agnostic patient.
	– This included emission data for general practitioner consultation, patient and ambulance travel (for the UK) and hospitalisation (daily for the UK).

•	 Emissions not covered by SH Coalition were estimated using existing benchmarks, conversion factors and direct estimations identified through secondary research.
	– Medication emissions were estimated based on available molecule benchmarks influenced by the complexity of molecule synthesis.
	– Patient travel and ambulances outside the UK were estimated based on average travel distances for these markets, and published conversion factors (CO2e per km [kg]).
	– Emissions estimated using secondary research included those associated with hospitalisation and ICU (daily for Spain and Australia), diagnostic tests (Australia) and ED visits (Australia).
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