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Abstract   
Background: Respiratory syncytial virus (RSV) is a leading cause of lower respiratory tract 
infections and hospitalizations among infants in Canada. New long-acting monoclonal 
antibodies (mAbs) and vaccines administered during pregnancy have expanded prevention 
options, yet the most cost-effective immunization program remains uncertain.  

Methods: We updated a Canadian cost-utility model to evaluate seven seasonal RSV 
prevention strategies over one year (with a lifetime horizon for mortality impacts), from health 
system and societal perspectives. Strategies included RSVpreF vaccination in late pregnancy; 
targeted or universal infant mAb programs using nirsevimab or clesrovimab; and combination 
programs in which infants could receive protection from either RSVpreF or mAbs. Sequential 
incremental cost-effectiveness ratios (ICERs) were estimated in 2024 Canadian dollars per 
quality-adjusted life year (QALY), using a $50,000/QALY threshold. The primary analysis used 
immunization product list prices. 

Findings: The most cost-effective strategy was a seasonal combination program: RSVpreF 
vaccination for pregnancies due during RSV season with mAb for infants at high risk (<32 
weeks’ gestation), including catch-up for infants at high-risk born before the season. This 
strategy had an ICER of $35,408/QALY compared to seasonal mAb for infants at moderate risk 
(320/7 to 366/7 weeks’ gestation) or high-risk with catch-up. Expanding mAb to unimmunized non-
high-risk infants born in-season increased the ICER to $132,131/QALY. Universal infant 
protection (mAb alone or combined with RSVpreF in pregnancy) was not cost-effective across 
analyses. RSVpreF alone was dominated. Results were most sensitive to product prices, target 
populations, age at administration, and RSV burden. 

Conclusions: A seasonal combination program with RSVpreF for in-season deliveries and mAb 
for infants at high-risk offers the best value for money for protecting Canadian infants from RSV 
disease. Broader infant immunization programs may be cost-effective with substantial price 
reductions or in regions with higher disease burden and healthcare costs.  
  
Keywords: Respiratory syncytial virus, RSV, monoclonal antibodies, clesrovimab, RSVpreF, 
nirsevimab, cost-effectiveness, Canada 
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1. Introduction 
Respiratory syncytial virus (RSV) is the major cause of acute lower respiratory tract infection 
(LRTI) and hospitalization among infants in Canada, with the highest burden among those less 
than six months of age (1-3). Annual RSV-associated hospitalization rates range from 5 to 28 
per 1,000 in infants under 6 months of age, and 3 to 13 per 1,000 in those aged 6 to 11 months 
(4). Approximately 5 to 10% of hospitalized infants require intensive care (1-6). Although infants 
with underlying risk factors, including prematurity and chronic medical conditions have higher 
risks of severe disease and complications, the highest burden occurs among healthy term 
infants (4, 7). Seasonal surges strain pediatric healthcare capacity, leading to hospital 
overcrowding and a substantial economic burden (8).  

Recent advances in RSV immunization have led to the introduction of long-acting monoclonal 
antibodies (mAbs) and a vaccine administered during pregnancy (RSVpreF) for infant 
protection, both of which provide infants with season-long protection from a single dose, a 
significant improvement over the monthly dosing required with palivizumab. In 2024, Canada’s 
National Advisory Committee on Immunization (NACI) recommended nirsevimab as the 
preferred option for infant prophylaxis, citing potential efficacy benefits and safety uncertainties 
regarding preterm birth with RSVpreF (9). Consequently, NACI indicated that RSVpreF may be 
considered on an individual basis for pregnant women and pregnant people (9). For nirsevimab, 
a phased rollout was recommended, prioritizing high-risk infants, with broader implementation 
contingent on supply, affordability, and cost-effectiveness considerations (9). 

Our previous Canadian model-based economic evaluation supported NACI’s deliberations on 
infant RSV immunization but did not assess seasonal administration of RSVpreF or combination 
programs involving both RSVpreF and mAb, due to implementation uncertainties at the time (9, 
10). Since then, emerging evidence supports the safety and feasibility of RSVpreF use in late 
pregnancy, including seasonal administration (11-16). Furthermore, the landscape of passive 
immunization continues to evolve, with additional long-acting mAbs (clesrovimab) demonstrating 
efficacy in clinical trials (17). Given these developments and ongoing implementation 
considerations, we performed a model-based economic evaluation of a wider range of infant 
RSV prevention strategies to inform policy decisions and optimize resource allocation within the 
Canadian healthcare system. Our objective was to identify the most cost-effective RSV 
prevention strategy for infants in Canada at current product list prices, and to examine how 
conclusions change across plausible product prices and in higher burden and higher healthcare 
costs settings.  

2. Methods 

2.1. Model Overview 
We updated a previously published Canadian cost-utility model to evaluate the cost-
effectiveness of RSV immunization strategies, including seasonal vaccination with RSVpreF 
during late pregnancy, infant mAb prophylaxis with nirsevimab or clesrovimab, and combination 
programs using both RSVpreF and mAb (9, 10). Key model updates included: (i) the addition of 
new strategies, such as seasonal RSVpreF alone and in combination with mAb, (ii) the removal 
of strategies dominated in the previous analysis or deemed not policy relevant (e.g., year-round 
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programs), and (iii) the revision of key input parameters using recent Canadian data on product 
prices, RSV epidemiology, and updated assumptions for effectiveness and waning. The results 
of this analysis were used to inform forthcoming updated recommendations by NACI on RSV 
infant immunization programs.  

A brief overview of the model structure and assumptions is provided below, with additional 
details available in the Supplementary Materials. A static Markov cohort model was used to 
estimate costs (in 2024 Canadian dollars), quality-adjusted life years (QALYs) and incremental 
cost-effectiveness ratios (ICERs) from both the health system and societal perspectives. The 
model simulated 12 monthly birth cohorts over their first year of life to capture acute RSV 
outcomes during their first RSV season. A lifetime horizon was applied to account for long-term 
mortality impacts associated with RSV, with costs and QALYs discounted at 1.5% annually, 
consistent with Canadian economic evaluation guidelines (18, 19). 

The model structure, health states, and RSV-related outcomes followed our prior analysis 
(Figure 1) (10). Infants were stratified into three risk groups for RSV disease based on their 
week of gestational age (wGA) at birth: (i) high-risk (born <32 wGA), (ii) moderate-risk (320/7 to 
366/7 wGA), and (iii) low-risk (≥370 wGA). Our definition of high- and moderate-risk was limited to 
prematurity, and therefore differs from NACI’s 2024 recommendation, which prioritizes all infants 
born <37 wGA as well as term infants with certain chronic medical condition (e.g., chronic lung 
or cardiac disease) to receive mAb (9). Each infant could experience up to one medically 
attended lower respiratory tract infection (MA-LRTI) during their first year of life. Following MA-
LRTI, infants could require outpatient care (primary care or emergency department), 
hospitalization (general ward or intensive care unit [ICU]), or die from RSV-related 
complications. RSV-attributable deaths were assumed to occur only among hospitalized infants. 
Immunization reduced risk of RSV-related outcomes according to product-specific effectiveness 
and time since immunization.  

2.2. Immunization strategies  

Seven RSV immunization strategies were evaluated, all modelled as seasonal programs 
providing protection during the RSV season (November to April). In-season protection refers to 
RSVpreF vaccination for in-season due dates during the RSV season (administered at 320/7 to 
366/7 weeks gestation) or infant mAb administered at birth during the RSV season. Catch-up 
protection refers to mAb administered prior to the onset of the RSV season for infants born out 
of season. Combination strategies incorporate RSVpreF vaccination for in-season deliveries, 
with mAb offered only to infants from unvaccinated pregnancies (i.e., no infant could receive 
both products in any currently modelled strategy). Strategy scope ranged from risk-based to 
broad and universal coverage. Risk-based eligibility varied by strategy: the comparator strategy 
included both moderate and high-risk infants (< 37 weeks’ gestation), consistent with NACI 
recommendations at the time of the analysis (9), whereas other risk-based programs evaluated 
included high-risk infants only (with the preterm eligibility limited to <32 weeks’ gestation). Broad 
programs included all in-season births with catch-up for high-risk infants only, while universal 
programs included all infants born in season and a catch-up for those born out of season.  

The seven strategies were: risk-based mAb (comparator), broad mAb, universal mAb, RSVpreF 
only, risk-based combination, broad combination, and universal combination. Descriptions of 
each strategy, including eligibility, timing of protection, and product use, are provided in Table 1. 
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We did not model a “no immunization” strategy because the risk-based mAb strategy was 
considered to represent the current standard of care at the time of the analysis. 

Coverage assumptions were 65% for RSVpreF, 80% for infants at high-risk receiving mAb, and 
71% among those at moderate- or low-risk (20, 21). 

2.3. Model parameters  

Model inputs included parameters describing RSV epidemiology (Table 2), immunization 
product characteristics (Table 3), costs (S1 Table) and QALY losses (S2 Table). Data were 
extracted from published literature and Canadian sources, where available, supplemented by 
assumption when data were unavailable. Unless specified below, parameter values were 
consistent with those used in the previous analysis.  

2.3.1. RSV epidemiology 

Monthly, age-specific RSV infection rates were updated using Canadian hospitalization data (1) 
and outpatient-to-inpatient rate ratios from the United States (22, 23), adjusted for seasonal 
variation based on Canadian annual RSV distributions(24) (Table 2 and S1 Figure). Age-specific 
RSV-related hospitalization (1) and ICU admission rates were derived from Canadian evidence 
[personal communication with the first author], indicating the highest risk of severe disease 
occurs in the early months of life and among preterm infants. Background mortality and case-
fatality rates were obtained from published sources(1, 2, 25). 

2.3.2. Product effectiveness and waning  

We use the term “effectiveness” to refer to product-specific protection applied at the population 
level. These inputs were derived from recent clinical trial efficacy estimates (Table 3). In final 
trial analyses, RSVpreF reduced RSV-associated medically attended lower respiratory tract 
infection (MA-LRTI), hospitalization and ICU admissions by 49.2%, 55.3% and 70.5%, 
respectively, within the first 180 days of life (26). For clesrovimab, protection during the first 180 
days post-dose was 59.5% against RSV MA-LRTI, 91.2% against hospitalization and 91.7% 
against ICU admission(17). Based on a previous meta-analysis, nirsevimab showed 80% 
effectiveness against MA-LRTI, 81% against hospitalization and 90% against ICU admission 
within 150 days post-administration (27, 28), with six-month protection extrapolated based on 
the decline observed for clesrovimab between months five and six(17). For mAb programs, we 
applied the average effectiveness of clesrovimab and nirsevimab. Protection for all products 
was assumed to decline over time following a sigmoidal decay curve, reaching 0% after six 
months (S2-S4 Figures).  

2.3.3. Costs and utilities 

We included costs of immunization and estimated RSV-related healthcare utilization (S1 Table). 
Canadian list prices were informed by manufacturer-provided information available at the time of 
analysis: $750 for monoclonal antibodies (based on nirsevimab, as clesrovimab list price was 
not available) and $230 for RSVpreF. The societal perspective additionally included productivity 
losses due to RSV-related deaths (estimated using the human capital approach), caregiver 
costs, and out-of-pocket expenses. All costs are expressed in 2024 Canadian dollars, adjusted 
using the Consumer Price Index (29). 
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Health utility decrements for infants with RSV illness and their caregivers were derived from 
published literature (S2 Table) (30-32). 

2.4. Analyses 

We conducted sequential cost-effectiveness analyses, excluding strategies subject to absolute 
or extended dominance, consistent with Canadian guidelines (18, 19). Model outcomes were 
estimated for a hypothetical cohort of 1,000 infants. The primary analysis compared all seven 
strategies against each other. We also performed a secondary analysis focused on mAb-only 
programs (excluding programs involving use of RSVpreF), reflecting that some jurisdictions may 
prefer a mAb-only program. As Canada lacks an official cost-effectiveness threshold, cost-
effectiveness was assessed using a $50,000 per QALY threshold, a commonly applied 
reference value. Model development and analyses were conducted in TreeAge Software 
(TreeAge Software, Inc., Williamstown, MA). Results from the health system perspective are 
reported here, and additional results including those from the societal perspective are available 
in the supplementary materials.  

Scenario and sensitivity analyses assessed the impact of key parameter uncertainties. We 
conducted a two-way sensitivity analysis by simultaneously varying the per dose prices of 
RSVpreF ($50 to $230) and mAb ($50 to $750). For each price combination, we identified the 
most cost-effective strategy at a cost-effectiveness threshold of $50,000 per QALY, using a net 
monetary benefit framework that combines incremental QALYs and costs into a single value for 
comparison. Additional scenarios examined (i) extended duration of protection for all products, 
with sigmoidal waning to 0% at 12 months and (ii) higher RSV burden (33, 34) and higher 
healthcare costs(35, 36), representative of some remote and isolated communities in Canada 
(S3 Table). 
 

3. Results 
In the primary analysis, the risk-based combination strategy (seasonal RSVpreF plus mAb for 
infants at high-risk, with catch-up for infants at high-risk born out of the RSV season), was the 
most cost-effective option, with an ICER of $35,408 per QALY relative to the risk-based mAb 
strategy (mAb for infants at moderate or high-risk) (Figure 2 and S4 Table). Expanding to the 
broad combination strategy, which also provides mAb for infants not at high-risk who were born 
during the RSV season to unvaccinated pregnant women and pregnant people, increased the 
ICER to $132,131 per QALY compared to the risk-based combination strategy. Universal infant 
protection strategies (universal mAb or universal combination) were not cost-effective at current 
product list prices, with ICERs far exceeding commonly used thresholds. A strategy of RSVpreF 
only (RSVpreF given at 32-36 weeks of pregnancy for in-season due dates) was dominated, 
producing fewer health gains at higher costs than other strategies. ICERs from the societal 
perspective were generally lower than those from the health system perspective but this did not 
qualitatively change the conclusions. 

In the secondary analysis, which examined mAb-only strategies (i.e., excluded RSVpreF), the 
risk-based mAb strategy was the most cost-effective option (S5 Figure). Expanding in-season 
mAb to all infants, while restricting catch-up to infants at high-risk (broad mAb strategy) resulted 
in an ICER of $131,668 per QALY compared to the risk-based mAb strategy; to reach a cost-
effectiveness threshold of $50,000/QALY a price reduction of at least 55% (to below $341 per 
dose) would be required. A universal mAb program covering all infants (both those born in-
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season and via catch-up for those born out of season), was not cost-effective, with a sequential 
ICER exceeding $1.9 million per QALY compared to the broad mAb strategy. 

The two-way sensitivity analysis showed the risk-based combination strategy remained optimal 
when the mAb price exceeded $350 per dose (Figure 3). When the mAb price fell below $100 
per dose, the optimal strategy shifted to broad mAb. For mAb prices between $100 and $350 
per dose, the optimal strategy depended on the price of RSVpreF: at lower RSVpreF prices, a 
broad combination program was preferred (seasonal RSVpreF vaccination plus mAb for all 
unimmunized infants with catch-up for infants at high-risk); whereas at higher RSVpreF prices, a 
broad mAb strategy (seasonal mAb for all infants with catch-up for infants at high-risk) was 
more cost-effective.  

Assuming a longer duration of protection improved cost-effectiveness (i.e., lowered sequential 
ICERs) across all strategies but did not change the overall ranking of preferred strategies or 
conclusions regarding the optimal strategy (S6 Figure). Under this assumption, the ICER for the 
risk-based combination program decreased to $12,000/QALY (versus $35,408 per QALY in the 
primary analysis). Expanding this combination strategy to include mAb for unimmunized non-
high-risk infants born in-season (broad combination strategy) resulted in an ICER of $115,101 
per QALY (versus $132,131 per QALY in the primary analysis) compared to the risk-based 
combination strategy.  

In the higher RSV burden and higher healthcare costs scenario, the broad mAb strategy (all in-
season with catch-up for high-risk) was optimal at current list prices (S7 Figure).  Results of the 
corresponding two-way sensitivity analysis are provided in the supplementary material (S8 
Figure). 

 

4. Discussion 
This model-based economic evaluation provides updated evidence on the cost-effectiveness of 
infant RSV immunization strategies in Canada. At current product list prices, a combination 
program that uses seasonal RSVpreF during pregnancy alongside mAb for infants at high-risk 
of RSV, generally provided the greatest health gains per dollar spent. Specifically, we found that 
a risk-based combination program with seasonal RSVpreF administered at 32 to 36 weeks of 
gestation for pregnancies due in-season, plus mAb for infants at high-risk, including catch-up 
doses for high-risk infants born before the season, was the most cost-effective strategy. When 
strategies using RSVpreF were excluded, a risk-based mAb strategy was preferred; a broad 
mAb strategy (seasonal mAb for infants with catch-up for high-risk) became cost-effective only 
with substantial mAb price reductions (e.g., over 55% reduction), or in higher RSV burden and 
healthcare costs settings. RSVpreF-only strategies were never cost-effective because they 
leave high-risk infants unprotected.  

This analysis builds on our previous evaluation of RSVpreF and nirsevimab for Canadian infants 
compared to the palivizumab program for infants at high-risk (10), which informed NACI’s initial 
guidance on infant RSV immunizations. That earlier analysis found that a risk-based nirsevimab 
program was the most cost-effective, whereas year-round RSVpreF or universal nirsevimab 
programs were not cost-effective at assumed prices. The current analysis updates and extends 
that work by evaluating seasonal RSVpreF and combination strategies, which have been 
demonstrated to be feasible based on implementation in other jurisdictions (13, 15, 16, 37). It 
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also incorporates updated data on key inputs, including product prices, RSV burden, and 
emerging evidence on clesrovimab and other immunization product effectiveness and durability, 
to provide an assessment of cost-effectiveness for currently relevant RSV prevention strategies 
for infants in Canada. 

Our results are consistent with recent Canadian studies favoring risk-based mAb or targeted 
combination strategies over universal infant programs (38-40). In Ontario, Shoukat et al. (2023) 
reported that a universal nirsevimab program would be cost-effective compared to no 
intervention only if the per dose price fell below $215 from a healthcare payer perspective (or 
$290 from a societal perspective) using a $50,000 per QALY threshold (40). They also 
demonstrated that a year-round RSVpreF combined with targeted nirsevimab for high-risk 
infants could achieve comparable reduction in inpatient care (pediatric ward and ICU 
admissions) and death as a universal nirsevimab program, but with lower budget impact (40). A 
pan-Canadian evaluation by Bugden et al. (2025) similarly concluded that replacing existing 
palivizumab programs with nirsevimab was cost-saving nationwide, but expanding coverage 
more broadly was highly context dependent: in southern Canada, a universal nirsevimab 
program required a per-dose price below $112 to be cost-effective at a $100,000 per QALY 
threshold, while universal coverage was cost-effective in Nunavut/Nunavik due to higher RSV 
burden and healthcare costs (39). In contrast to our findings, combined RSVpreF and 
nirsevimab programs were not cost-effective, likely because they assumed a higher RSVpreF 
price ($298.70 per dose) and lower nirsevimab price ($533.29 per dose) than used in our 
analysis (39). In British Columbia, replacing the palivizumab program with nirsevimab for 
moderate or high-risk infants was cost-saving (dominant) at assumed prices ($450 per dose for 
nirsevimab and $3,600 per RSV season for palivizumab), while an all-infant nirsevimab program 
required prices below $110 per dose to be cost-effective (38). Across most price combinations, 
either seasonal RSVpreF plus nirsevimab for high-risk infants or nirsevimab for moderate or 
high-risk infants were preferred strategies (38). A manufacturer-sponsored Canadian study 
comparing universal nirsevimab to palivizumab for high-risk infants suggested a maximum price 
threshold of $536 per dose at $50,000 per QALY threshold but did not consider other risk-based 
or combination program options, which may partly explain the higher price threshold for 
universal coverage in this study (41). These Canadian findings collectively show that the cost-
effectiveness of infant RSV prevention strategies is influenced by several factors, including 
product prices, target population risk, and timing of product administration.  

International studies show similar variability, with context influencing results. ICERs for 
strategies using nirsevimab and RSVpreF range from cost-saving to well above commonly used 
thresholds, reflecting differences in RSV burden, prices, comparator strategies, product pricing 
and other assumptions(42-44). Programs focused on higher-risk infants or higher burden 
regions are generally cost-effective, whereas universal infant programs often require large 
product price reductions to meet accepted cost-effectiveness thresholds.  

Our study has some limitations. In the absence of evidence on the impact of the immunizing 
agents on RSV spread or indirect protection, we employed a static modeling approach that does 
not incorporate dynamic transmission effects. Our model focused exclusively on infant 
outcomes and did not assess potential direct benefits of RSVpreF vaccination for pregnant 
women and pregnant people. Additionally, our definition of high-risk only included key population 
groups included in current Canadian recommendations and did not include term infants with 
chronic medical conditions, who are currently recommended for prioritized prophylaxis under 
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NACI guidelines. The model did not include certain health outcomes, including upper respiratory 
tract infections, or long-term complications like recurrent wheezing and asthma, due to uncertain 
intervention effects on these endpoints. If RSVpreF vaccine uptake during pregnancy is lower 
than assumed, more infants would require mAb protection in some combination strategies; 
higher mAb uptake would increase program costs and would be expected to reduce cost-
effectiveness of these combination strategies. Finally, product list prices likely overestimate 
negotiated procurement prices in Canada, which are confidential. We addressed this by 
conducting sensitivity analyses across plausible price ranges. 

5. Conclusions 
Seasonal RSVpreF vaccine during pregnancy, combined with mAb for infants at higher risk of 
severe RSV disease, offers the greatest value for money among the strategies evaluated. 
Broader infant immunization programs could be justified in settings with high disease burden 
and healthcare costs, or with substantially lower product prices; however, a universal infant 
program is unlikely to be cost-effective at current product prices. These findings support phased 
implementation beginning with a targeted combination approach, with flexibility to expand 
program scope as affordability allows, while recognizing that jurisdictions may also consider 
non-economic factors such as equity, feasibility and alignment with existing program structures.  
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Tables 
Table 1. Immunization strategies against RSV disease in infants 

Strategy 
name 

Strategy details Product 

In-season 
protection 

(pregnancy or 
birth dose) 

Off-season 
protection 

(catch-up dose)* 

HR MR LR HR MR LR 

Comparator 

1. Risk-based 
mAb 

Seasonal mAb for infants at moderate or 
high-risk, with catch-up for those at 
moderate or high-risk 

RSVpreF NA NA NA NA NA NA 

mAb � � NA � � NA 

Monoclonal antibodies (mAb, nirsevimab or clesrovimab) 

2. Broad mAb Seasonal mAb for all infants, with catch-
up for infants at high-risk only 

RSVpreF NA NA NA NA NA NA 

mAb � � � � NA NA 

3. Universal 
mAb 

Seasonal mAb for all infants, with catch-
up for all infants (i.e., a universal mAb 
program) 

RSVpreF NA NA NA NA NA NA 

mAb � � � � � � 

RSVpreF vaccine 

4. RSVpreF 
only  

Seasonal RSVpreF given at 32 to 36 
weeks of pregnancy for those with in-
season due dates 

RSVpreF NA � � NA NA NA 

mAb NA NA NA NA NA NA 

Combined program of RSVpreF plus mAb 

5. Risk-based 
combination 

Seasonal RSVpreF plus mAb for infants 
at high-risk, with catch-up for high-risk 

RSVpreF NA � � NA NA NA 

mAb � NA NA � NA NA 

6. Broad 
combination 

Seasonal RSVpreF plus mAb for infants 
born to unvaccinated pregnant women 
and pregnant people, with catch-up for 
high-risk ** 

RSVpreF NA � � NA NA NA 

mAb � �** �** � NA NA 

7. Universal 
combination 

Seasonal RSVpreF plus mAb for all 
infants born to unvaccinated pregnant 
women and pregnant people, with catch-
up for all infants** 

RSVpreF NA � � NA NA NA 

mAb � �** �** � � � 

 
HR: high-risk (preterm infants born <32 weeks’ gestational age); LR: low-risk (full-term infants born ≥370 weeks’ 
gestational age); MR: moderate-risk (preterm infants born 320/7 to 366/7 weeks of gestational age); NA: not 
applicable; mAb: monoclonal antibodies 
 

Note: All RSVpreF programs are seasonally administered between 320/7 and 366/7 weeks of pregnancy to 
pregnancies with in-season due dates (November to April) i.e., all infants born outside of the RSV season and 
high-risk infants (born before 32 weeks of gestational age) born during the RSV season were not protected by 
the RSVpreF pregnancy vaccine. 
 

* Catch-up protection refers to administration of monoclonal antibodies (nirsevimab or clesrovimab) to infants 
born outside the RSV season, given prior to the beginning of their first RSV season. 
 

** Infant protection comes from either RSVpreF or mAbs, but not from both simultaneously. RSVpreF uptake 
was assumed to be 65%. For infants not protected by RSVpreF (35%), mAb uptake was assumed to be 71%. 

 . CC-BY-NC 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprintthis version posted January 11, 2026. ; https://doi.org/10.64898/2026.01.09.26343789doi: medRxiv preprint 

https://doi.org/10.64898/2026.01.09.26343789
http://creativecommons.org/licenses/by-nc/4.0/


11 

 

Table 2. Epidemiological parameters 
Parameter Base Range Reference 
Number of preterm births per 100 live births 
<32 wGA 1.2  PHAC, 2020; Statistics 

Canada, 2023 (45, 46) 320/7-366/7 wGA 6.8  
Seasonality of RSV 

January 21.4   

February 18.2   

March 14.6  PHAC, 2023 (24) 

April 7.8   

May 3.3   

June 1.7   

July 0.6   

August 0.8   

September 2.3   

October 5.2   

November 6.8   

December 17.4   

RSV-attributable hospitalization by age (per 1,000 infants) 
<1 month 17.84 16.87 – 18.87 Buchan, 2023 (1) 

1 month 29.55 28.29 – 30.87  

2-3 months 16.03 15.38 – 16.72  

4-5 months 9.90 9.39 – 10.45  

6-8 months 6.39 6.06 – 6.75  

9-11 months 4.27 4.00 – 4.57  
RSV-related hospitalization incidence rate ratios for infants at high-risk (<32 wGA) 

<1 month 1.24  Buchan, 2023 (1) 

1 month 0.67   

2-3 months 1.44   

4-5 months 2.52   

6-8 months 5.12   

9-11 months 4.90   
RSV-related hospitalization incidence rate ratios for infants at moderate-risk (320/7–366/7 
wGA) 
<1 month 1.58  Buchan, 2023 (1) 

1 month 1.43   

2-3 months 2.05   

4-5 months 2.20   

6-8 months 2.41   

9-11 months 1.91   
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RSV-related ICU admission among patients hospitalized with RSV (%) 
<1 month 22.4  Personal 

communication, Dr. 
Sarah Buchan, 2025 
(This unpublished data 
was part of the Buchan 
et.al., (2023) study (1)) 

1 month 10.4  

2-3 months 6.2  

4-5 months 4.5  

6-8 months 4.7  

9-11 months 4.9  
RSV-related primary healthcare visit per 1,000 infants  

<1 month 71.4   
 
Estimated based on US 
hospitalization to 
outpatient ratios (Lively 
et. al., 2019 and Curns 
et. al., 2024 (22, 23) and 
Canadian hospitalization 
rates ( Buchan et. al., 
2023 (1)) 

1 month 155.9  
2 months 155.4  

3 months 226.5  

4 months 184.6  

5 months 252.3  

6 months 171.3  

7 months 160.5  

8 months 234.6  

9 months 112.1  

10 months 168.4  
11 months 180.2  
RSV-related ED visits per 1,000 infants  

<1 month 16.4   

1 month 53.3   
Estimated based on US 
hospitalization to 
outpatient ratios (Lively 
et. al., 2019 and Curns 
et. al., 2024 (22, 23) and 
Canadian hospitalization 
rates ( Buchan et. al., 
2023 (1)) 

2 months 48.0  

3 months 102.4  

4 months 80.8  

5 months 62.2  

6 months 52.9  
7 months 43.5  

8 months 46.9  

9 months 27.4  

10 months 28.1  

11 months 38.8  
Length of stay in general pediatric ward (days), RSV 
<32 wGA 7.2 5.4 – 12.71 Lanari et. al., 2020; 

Lanctôt et. al., 2008; 
NACI, 2022 (47-49) 

320/7–366/7 wGA 4.5 3.8 – 6.08 
≥37 wGA 3.5 2.6 – 4.4 
Length of stay in ICU (days), RSV 
<32 wGA 9.5 4.7 – 20.22 Lanari et. al., 2020; 

Lanctôt et. al., 2008; 320/7–366/7 wGA 6.7 5 – 12.38 
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≥37 wGA 6.2 4.7 – 7.8 
Mitchell et. al., 2017; 
NACI, 2022 (47-50) 

RSV-attributable mortality per hospitalized patient (30 days) (%) 
0-12 months (adjusted for 
background mortality from Statistics 
Canada (25)) 

0.192  
Bourdeau et. al. 2023;  
Buchan et. al. 2023 (1, 
2) 

All-cause mortality per 1,000 population (per year) 
0 – 11 months 4.33    

Statistics Canada, 2022 
(25) 

12 – 24 months 0.22   

ED: Emergency department; ICU: intensive care unit; PHAC: Public Health Agency of Canada; RSV: 
respiratory syncytial virus; wGA: weeks of gestational age 
 

Table 3. Immunization product characteristics 

Parameter Base Range Reference 
Immunization coverage (%) 
RSVpreF 64.8  PHAC, 2023 (21) 

Monoclonal antibodies among 
infants at moderate or low-risk 

71.0   
Kieffer et. al., 2022 (20) 

Monoclonal antibodies among 
infants at high-risk 

80.0  

Effectiveness (%)  
RSVpreF (0 to 6 months) 
Effectiveness against medically 
attended RSV-associated LRTI 

49.2 31.4 – 62.8  
Simões et. al., 2025 (26) 

Effectiveness against RSV-
associated hospitalization  55.3 23.8 – 74.6 

Effectiveness against RSV-
associated ICU admission 70.5 49.4 – 83.6 

Nirsevimab (0 to 5 months) 
Effectiveness against RSV-
associated medically attended 
LRTI 

80.0 70.0 – 87.0 Griffin et al., 2020; Muller et al., 
2023 (27, 28), nirsevimab 
effectiveness at 6-month 
estimated using clesrovimab's 
observed decline between 
months 5 and 6  (17) 

Effectiveness against RSV-
associated hospitalization  

81.0 64.0 – 90.0 

Effectiveness against RSV-
associated ICU admission 

90.0 54.0 – 98.0 

Clesrovimab (0 to 6 months) 
Effectiveness against RSV-
associated medically attended 
LRTI 

59.5 43.3 – 71.1  
Zar et. al., 2025 (17) 

Effectiveness against RSV-
associated hospitalization 

91.2 77.2 – 96.6 

Effectiveness against RSV-
associated ICU admission 

91.7 62.9 – 98.1  
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ICU: intensive care unit; LRTI: lower respiratory tract infection; PHAC: Public Health Agency of Canada; 
RSV: respiratory syncytial virus 

Note: Although product-specific effectiveness estimates for clesrovimab and nirsevimab are shown in the 
table, an average effectiveness of the two products was applied for mAb strategies. Nirsevimab protection
at six months was extrapolated based on the relative decline observed for clesrovimab between months 
five and six (17).  

 

Figures 
 

                   

 

Figure 1. Overview of (A) health states and (B) structure of the model for RSV-related
outcomes. ED: emergency department; ICU: intensive care unit; MA-LRTI: medically attended
lower respiratory tract infection; mAb: monoclonal antibody; RSV: respiratory syncytial virus 
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Figure 2. Results of the primary cost-utility analysis showing costs, QALY losses, and 
sequential incremental cost-effectiveness ratios, in which monoclonal antibody and/or RSVpreF 
programs are compared stepwise to identify the most efficient options from a health system 
perspective. The solid line (cost-effectiveness frontier) connects the non-dominated strategies 
and represents the sequence of strategies that provided the greatest incremental health gain for 
each additional dollar spent. Note: All RSVpreF programs are seasonally administered between 
320/7 and 366/7 weeks of pregnancy to those with in-season due dates (November to April) i.e., 
all infants born outside of the RSV season and high-risk infants (born before 32 weeks of 
gestational age) born during the RSV season were not protected by the RSVpreF pregnancy 
vaccine. Seasonal monoclonal antibody for “all unimmunized infants” refers to administration of 
monoclonal antibody (nirsevimab or clesrovimab) both to infants at high-risk and to those not at 
high-risk who were born to unvaccinated pregnant women and pregnant people during the RSV 
season. For combination programs, infants received protection from either product (RSVpreF or 
monoclonal antibody), not both.  
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Figure 3. Two-way sensitivity analysis showing the impact of varying prices for monoclonal
antibody and RSVpreF on the cost-effectiveness of all evaluated strategies, using a $50,000 per
QALY cost-effectiveness threshold. Note: The colored areas indicate the most cost-effective
strategy for a given combination of prices, showing how product pricing influences the optimal
program choice. All RSVpreF programs are seasonally administered between 320/7 and 366/7

weeks of pregnancy to those with in-season due dates (November to April) i.e., all infants born
outside of the RSV season and high-risk infants (born before 32 weeks of gestational age) born
during the RSV season were not protected by the RSVpreF pregnancy vaccine. Seasonal
monoclonal antibody for “all unimmunized infants” refers to administration of monoclonal
antibody (nirsevimab or clesrovimab) both to infants at high-risk and to those not at high-risk
who were born to unvaccinated pregnant women and pregnant people during the RSV season.
For combination programs, infants received protection from either product (RSVpreF or
monoclonal antibody), not both. 
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