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• As of December 2023, approximately 24 million people had been infected by SARS-
CoV-2 in the UK, leading to over 200,000 premature deaths.1 

• Vaccination against SARS-CoV-2 remains a key preventive measure to control COVID-
19. Nuvaxovid®, a recombinant Matrix-M®–adjuvanted protein, showed similar efficacy 
to mRNA vaccines in clinical trials and real-world studies, with lower rates of 
reactogenicity.2,3,4,5 

BACKGROUND AND OBJECTIVES

• To our knowledge, this is the first dynamic transmission model to estimate the impact 

of vaccine selection on the vaccination strategy in the UK from an NHS perspective. 

• The evolving dynamics of the COVID-19 epidemic and shifting public health 

surveillance around COVID-19 testing leads to several limitations of this analysis, 

therefore the parameters selected in this model may not accurately reflect the current 

COVID-19 landscape. 

• Our study’s findings indicate that a vaccine strategy incorporating Nuvaxovid into the 

existing COVID-19 vaccination program in the UK may yield advantages over an 

mRNA-only vaccine strategy, driven mainly by suggested improvements in 

tolerability and operational efficiency of Nuvaxovid. Cost savings and QALY gains 

increased when examining a scenario with a 2-month onset of waning for Nuvaxovid.

CONCLUSIONS
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Nuvaxovid mRNA vaccines Incremental

Costs £4,979,904,295 £4,981,292,618
−£1,388,323 (95% CI: −£225,070,810, 

£221,780,060)

QALY losses −483,644 −485,201 1,558 QALYs 
(95% CI: −38,215 QALYs, 41,067 QALYs)

ICER Dominant

Table 3. Probabilistic results

• A dynamic transmission approach was used to capture the indirect effects of 
vaccination on SARS-CoV-2 transmission and to calibrate multiple model parameters 
(Figure 1). The DTM was calibrated to official epidemiology statistics for mortality, 
incidence, and hospitalization. 

• In the probabilistic base case, a Nuvaxovid-only strategy provided total incremental cost 
savings of £1,388,323 and 1,558 additional QALYs compared to an mRNA-only strategy 
(Table 3). Cost savings were driven by the elimination of freeze-related operational costs, 
while QALY gains were driven by vaccine tolerability.

To support decision-making on vaccine selection for the UK, a population-based 

compartmental dynamic transmission model (DTM) with a cost-utility component 

was developed to evaluate the cost-effectiveness of Nuvaxovid compared to 

mRNA vaccines in individuals aged 65 years or older and those aged 12-64 years 

with preconditions from a UK National Health Service perspective

Figure 1. Schematic representation of the model concept

Figure 2. Probabilistic sensitivity analysis results

METHODS

Parameter Base case

Vaccine uptake, efficacy, waning, and tolerabilitya parameters

Vaccine uptake by age6 5.34% - 75.7%

Initial vaccine efficacy against all infections7 82%

Start of waning post vaccination8 1 month

Vaccine efficacy waning per month8 0.08

Efficacy against severe disease9 50%

Nuvaxovid average AEs per recipient10 1.572

mRNAs average AEs per recipient10 2.497

Utility decrements

Symptomatic case11 0.008

Non-fatal hospitalisation12 0.0201

Non-fatal ICU13 0.15

Long COVID14 0.13

Nuvaxovid tolerabilitya,b,10,15 0.00022

mRNA tolerabilitya,b,10,15 0.00034

Table 2. Cost and healthcare resource use inputs

Table 1. Clinical and utility inputs

RESULTS

aTolerability for Nuvaxovid and mRNA vaccines was based on a meta-analysis of reactogenicity events in clinical trials 
and was a key driver of QALY gains with a Nuvaxovid-only versus mRNA-only vaccination strategy. However, head-to-
head clinical trials were not conducted to date; bvaccine-related adverse event (AE) was assumed to last 1 day.

atime spent multiplied by the average salary of the nurse and pharmacist

• The model’s time horizon was 1 year, and vaccines were assumed to be administered 
once, at the beginning of the modelled 12-month period.

• The model’s design and data inputs were informed by a targeted literature review. 
Clinical and utility model inputs are detailed in Table 1 and cost and healthcare 
resource use model inputs are detailed in Table 2.

• Deterministic and probabilistic (10,000 iterations) sensitivity analyses were 
conducted, varying all key input parameters from Tables 1 and Table 2. Scenario 
analyses were conducted assessing vaccine waning, Nuvaxovid market shares, and 
the vaccinated population. 

Parameter
Base case value

Frequency Cost per case

Vaccine-related costs

Cost of vaccines16 — £71.00

Vaccine administration costs17 — £7.54

Cold chain transportation wastage18 
Nuvaxovid: 0.02%

mRNA: 0.10%
—

Freeze-related costs (thawing, handling, 
monitoring of thawed vials) a,19,20 —

Nuvaxovid: £0
mRNA: £0.14

Healthcare resource use costs

General practitioner visit13,21 15.5% £44.20

Accident and emergency (A&E) visits13,22 2.7% £260.88

Hospitalization22,23,24 0.09% – 11.89% £3,533.68

ICU hospitalization6,22,23,25 5.54% – 0.58% £24,494.10
($2,449.41/day, 10 days)

Post-hospitalization (ICU and non-ICU) care14 — £413.95

Long COVID care14 10% £2,515.46

• The Nuvaxovid only strategy had a 70% probability of being cost-effective at a 
£20,000/QALY threshold (Figure 2). Across most cost-effectiveness thresholds (up to 
£200,000/QALY), the acceptability curve remained relatively flat as the threshold was 
varied, because most simulations produce a dominant result.

• ICERs generated in the deterministic sensitivity analyses were most sensitive to the 
mRNA and Nuvaxovid vaccine efficacy parameters, including the monthly vaccine 
efficacy waning rate, initial vaccine efficacy, efficacy against severe disease, and the 
start of waning post vaccination.

• Nuvaxovid remained dominant over mRNA vaccines in scenarios assessing vaccine 
waning, Nuvaxovid market shares, and the vaccinated population.

- For the waning scenario, waning for Nuvaxovid started at 2 months after vaccination 
(vs. 1 month for mRNA), based on a real-world cohort study in Italy26. Compared to 
the base case, this scenario resulted in increased incremental cost savings and 
increased incremental QALY gains due to lower hospitalizations, ICU admissions, 
long COVID management and other associated COVID-19 events (Table 4).

Table 4. Onset of waning scenario analysis results
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£56,404,242)

QALY losses −464,813 −477,568
12,755 QALYs

(95% CI: −12,324 QALYs, 68,979 QALYs)
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