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Abstract 

Background Nirsevimab, a long-acting monoclonal antibody, and RSVpreF, a maternal vaccine, are newly approved 
respiratory syncytial virus (RSV) prophylactics for infants in Canada. Both have the potential to expand preven-
tion efforts, but there is limited evidence regarding their cost-effectiveness and how it varies across the country, 
despite disparate hospitalisation rates and resource use among different populations.

Methods We developed a decision tree model to follow twelve monthly birth cohorts through their first year of life, 
incorporating risk differentiation based on Canadian region, prematurity, and comorbidities. The model tracked medi-
cally attended infections, including hospitalisations, intensive care unit admissions, and outpatient visits, comparing 
costs (in 2024 Canadian dollars) and effectiveness (in quality-adjusted life years (QALYs)) of nine different immunisa-
tion strategies compared to no intervention. The analysis was conducted from both healthcare and societal perspec-
tives. We conducted threshold price analyses, varying the price-per-dose of each product to determine the threshold 
prices at which expanded coverage becomes cost-effective.

Results At base case prices, the optimal strategy varies by region, but in all cases, the optimal strategy is both cost-
saving and more effective than no intervention. In southern Canada, it is optimal to immunise only palivizumab-
eligible infants (those born very prematurely or with high-risk comorbidities) with nirsevimab, resulting in cost savings 
of $4.14 and QALY gains of 0.000022 QALY per infant compared to no intervention. In the Northwest Territories, it 
is best to expand protection with nirsevimab to include all preterm infants (cost savings of $28.68 and QALY gains 
of 0.00007 per infant). In Nunavik and Nunavut, immunising all infants under 6 months and all infants under twelve 
months with nirsevimab are the best strategies, respectively (cost savings of $399.61 and QALY gains of 0.000821 
per infant in Nunavik, and cost savings of $1067.03 and QALY gains of 0.000884 per infant in Nunavut). Universal, 
country-wide immunisation with nirsevimab would require a price-per-dose of under $112 to become the most cost-
effective prevention strategy.

Conclusions The optimal strategy for preventing respiratory syncytial virus disease in Canadian infants depends 
on product price and regional risk level and resource use. Canadian policy should account for these factors.
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Background
Respiratory syncytial virus (RSV) infects virtually all chil-
dren before the age of two [1]. Most infections are mild 
and self-limiting, but some progress to lower respiratory 
tract infections (LRTI) such as bronchiolitis or pneu-
monia and require hospitalisation. Globally, RSV is the 
primary cause of LRTIs in children under five, with the 
majority of hospitalisations occurring in infants under 1 
year [2].

Palivizumab, a monoclonal antibody, has been the only 
available defense against RSV disease in infants for the 
last twenty years. It must be given monthly, requiring 
five doses to extend protection through a full RSV season 
[3]. Its price and frequency of administration mean it can 
cost up to $10,000 to protect a single infant against RSV 
for one season in Canada [4]. Consequently, palivizumab 
is only given to high-risk infants, i.e., young, premature 
infants and infants with comorbidities such as congeni-
tal heart disease (CHD) and chronic lung disease of pre-
maturity (CLD) [3]. This leaves the majority of infants 
unprotected. Many prophylactic candidates for RSV are 
in development to fill this gap.

The United States Food and Drug Administration 
(FDA) and Health Canada have recently approved two 
prophylactics for preventing RSV disease in infants. Nir-
sevimab is a long-acting monoclonal antibody similar to 
palivizumab, with the distinct improvement that a single 
dose offers protection for an entire RSV season [5, 6]. 
The RSVpreF vaccine can be given to pregnant women in 
their third trimester, conferring immunity through trans-
placental antibody transfer [7].

While pricing and coverage decisions are pending in 
Canada, in the USA both nirsevimab and RSVpreF are 
considerably cheaper per dose than even a single dose of 
palivizumab [8]. The lower price and comparative ease 
of single-dose administration for these products offer 
the potential to expand prevention efforts beyond the 
highest-risk infants. Both the United States’ Centers for 
Disease Control and Prevention (CDC) and the National 
Advisory Committee on Immunization (NACI) in Can-
ada have recommended broad protection [9, 10], but the 
cost-effectiveness of this expansion is still unclear. Nirse-
vimab has a higher efficacy than RSVpreF, but RSVpreF 
is cheaper under current US prices. RSVpreF requires 2 
weeks for maternal antibody transfer [7]; infants born 
before this time may not be fully protected and this could 
necessitate backup coverage with nirsevimab after birth. 
Questions remain as to which infants (if not all) should 
receive prophylaxis, and which prophylactic should be 
administered.

Infants in Canada’s remote northern Inuit communi-
ties have documented RSV hospitalisation rates of two to 
17 times that of southern Canada [11, 12]. The reason for 

this disparity is uncertain, but postulated factors include 
overcrowding, lower breastfeeding rates, higher smoking 
rates, and the many other inequalities in social determi-
nants of health faced by indigenous communities [11, 13]. 
A genetic predisposition to severe RSV disease in Inuit 
infants has also been posited [14]. Compounding these 
higher hospitalisation rates is the fact that hospitalising 
infants from remote northern communities can involve 
expensive medical evacuations.

Canadian guidelines for palivizumab eligibility include 
specifications for comorbidities, prematurity, and 
regional risk levels [3]. Guidelines for new prophylactics 
should similarly consider these factors, but no existing 
study has fully incorporated them into their cost-effec-
tiveness analyses. A study by Shoukat et  al. [15] was 
based on Ontario demographics only, with no consid-
eration of northern communities, while Gebretekle et al. 
[16] differentiated infants only by prematurity, and not 
by comorbidity risk level. Gebretekle et al. ran a scenario 
analysis to broadly address the entire Canadian north, 
using hospitalisation rates based on Alaskan data, but 
hospitalisation rates and transportation costs vary widely 
between northern regions and an analysis with more 
detailed regional differentiation is needed. In addition, 
US guidelines for RSVpreF recommend seasonal admin-
istration [9]; neither study included any strategies involv-
ing seasonal RSVpreF administration in their analyses.

Due to these gaps, the optimal strategy for RSV preven-
tion in infants across Canada is still unknown. We aimed 
to address this by conducting a cost-effectiveness analy-
sis of nirsevimab and RSVpreF through a range of strate-
gies, with differentiation for prematurity, comorbidities, 
and regional risk, including southern Canada and three 
northern Canadian regions: the Northwest Territories, 
Nunavut, and Nunavik, Quebec.

Methods
Target population
The target population of this study was Canadian infants 
under 1 year of age. Infants under 6 months, infants 
born prematurely, and infants with CHD or CLD have 
an increased risk of severe RSV disease [3], as do infants 
born during the RSV season. While the disease burden of 
RSV remains high in older children, particularly in out-
patient settings [17], there are currently no prophylactic 
options for children beyond infancy.

The population was first divided into monthly birth 
cohorts to capture seasonal risk variation. The RSV sea-
son was assumed to span from October to March in 
southern Canada and from December to May in north-
ern Canada [18]. The population was then subdivided 
into risk groups based on the level of prematurity (33–36 
weeks of gestational age, < 33 weeks of gestational age), 
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and the presence of CHD or CLD. We considered low-
risk infants to be those born at ≥ 37 weeks of gestational 
age (wGA) without comorbidities.

Model Structure
We developed a decision tree using TreeAge Pro 2024 
R 1.1 (Fig.  1) to follow twelve monthly birth cohorts 
through their first year of life, with risk differentiation for 
the Canadian region, prematurity, and comorbidities. The 
model tracked medically-attended infections including 
hospitalisations, intensive care unit admissions, and out-
patient visits. The time horizon of the analysis was 1 year. 
The efficacy of nirsevimab is not established past 150 
days [6], and the efficacy of RSVpreF is not established 
past 360 days [7]. Both prophylactics constitute passive 
immunisation, since infants receive maternal antibodies 
after their mothers are actively immunised with RSVpreF, 
rather than establishing a direct immune response them-
selves, and neither product is expected to confer long-
term protection.

Immunisation strategies
Nine strategies were evaluated. To approximate the cur-
rent standard of care in Canada, we considered a strat-
egy of giving palivizumab (PVZ) to “high risk” infants: 
those with CLD or CHD, and those born at < 33 wGA 
and less than 6 months old at the start of their first RSV 
season (strategy 1). For nirsevimab, we first considered a 
direct replacement of palivizumab by administering nir-
sevimab to high-risk infants only (NIRS HR) (strategy 
2). We then considered expanding coverage to include 

infants at progressively lower risk of severe RSV infec-
tion, reflecting the fact that infants over 6 months old 
have much lower rates of hospitalisation than infants 
under 6 months old [12]. We first considered expanding 
coverage to infants born at 33–36 wGA and less than 6 
months at season start (NIRS HR + MR) (strategy 3), then 
all infants less than 6 months at season start (NIRS < 6) 
(strategy 4), and finally the entire birth cohort (NIRS 
ALL) (strategy 5). For RSVpreF, we considered two strat-
egies: seasonal administration (i.e. immunising women 
with in-season due dates) (ABR SEASONAL) (strategy 
6) and year-round administration (ABR ALL) (strategy 
7). Since 2 weeks are needed for transplacental antibody 
transfer [7], we also considered two combination strate-
gies where RSVpreF administration was augmented with 
nirsevimab given to all preterm infants who may not have 
received the full benefit of RSVpreF, and to infants with 
CHD or CLD who are at higher risk of severe RSV infec-
tion. First, we augmented seasonal RSVpreF with nirse-
vimab (ABR SEASONAL + NIRS) (strategy 8), and then 
we augmented year-round RSVpreF with nirsevimab 
(ABR ALL + NIRS) (strategy 9).

Model inputs
Incidence rates and probabilities for primary care visits, 
emergency department visits, hospitalisations, and ICU 
admissions are available with monthly granularity from 
birth to 11 months [12, 19–21]. RSV rates peak during 
the winter months in Canada; the seasonality of RSV was 
incorporated using a monthly distribution of hospitalisa-
tions [12]. Baseline hospitalisation rates were multiplied 

Fig. 1 Decision tree. Branches from the vaccinated node (1) are cloned at the not vaccinated node. Pathways are replicated for each birth month 
cohort, prematurity/comorbidity risk group, Canadian region, and prevention strategy
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by incidence rate ratios to account for the higher risk 
of hospitalisation for premature babies and babies with 
CHD or CLD.

For the northern regions, the model incorporated both 
the higher incidence rates of hospitalisation for infants 
under 1 year old (15.8, 60.2, and 58.1 per 1000 live births 
for the Northwest Territories, Nunavut, and Nunavik, 
respectively) [11], and the higher transportation costs 
incurred with hospitalisations, based on the cost of a 
medical air evacuation to a regional or tertiary hospital 
and an economy return flight. Outpatient visit rates and 
hospitalisation outcomes were kept the same as southern 
Canada. We incorporated higher rates of preterm births 
seen in Nunavut and Nunavik, with CLD rates increas-
ing as a consequence of more prematurity. For CHD, we 
assumed equal rates between regions in the absence of 
current, region-specific data. Hospitalisation rates and 
costs were not available for the Yukon territory, so our 
analysis omitted this region.

In the absence of Canadian drug costing information, 
costs for nirsevimab and RSVpreF were set to the United 
States’ CDC vaccine contract prices [8] for the base case 
(after conversion to Canadian dollars). For each prophy-
lactic, we used three measures of efficacy: efficacy against 
medically attended (MA) RSV infection, efficacy against 
hospitalisation, and efficacy against ICU admission. 
There is no evidence to suggest differing efficacy between 
low- and high-risk infants for nirsevimab or RSVpreF. In 
the case of combination strategies where some infants 
received both products, the higher efficacy between the 
two products was applied. Full details on the sourcing 
and calculation of model inputs can be found in Addi-
tional File 1, Supplementary Material: Methods [3, 7, 8, 
11, 12, 15, 19–50].

Cost‑effectiveness analysis
All costs were measured in 2024 Canadian dollars, and 
effectiveness was measured in quality-adjusted life 
years (QALYs). No discounting was necessary due to 
the 1-year time horizon. For each region, we calculated 
the incremental cost-effectiveness ratio (ICER) of every 
strategy, assessed as the incremental cost divided by the 
incremental effectiveness relative to another strategy. 
Strategies with an ICER less than a willingness-to-pay 
(WTP) threshold of $100,000 per QALY were considered 
cost-effective.

We conducted one-way sensitivity analyses to deter-
mine the impact of parameter uncertainty on the results. 
Since there is more uncertainty regarding hospitalisation 
rates in the northern regions than in southern Canada, 
we progressively reduced hospitalisation rates in the 
northern regions until they were comparable to southern 
Canada. We also varied product uptake for nirsevimab 

and RSVpreF between 50 and 100%, since information on 
real-world uptake for these products will not be available 
until they have been in practice for several years.

Given the uncertainty in the prices of nirsevimab and 
RSVpreF, we performed a two-way sensitivity analy-
sis where these prices were varied in tandem between 
$50 and $1000 and the resulting optimal strategy was 
determined based on the highest net monetary benefit 
(calculated as incremental benefit multiplied by a WTP 
threshold of $100,000 per QALY, minus incremental 
cost). We also ran probabilistic sensitivity analyses in 
which all parameters were varied simultaneously over 
1000 Monte-Carlo simulations.

In addition, we considered three alternative scenarios. 
First, we dropped the base case assumption of constant 
product efficacy and permitted the efficacies of nir-
sevimab, RSVpreF, and palivizumab to wane over the 
course of the year. This was done by fitting sigmoid decay 
functions [15, 51] to the mean cumulative efficacy at 150 
days and an assumed endpoint of zero efficacy based on 
product half-lives, where appropriate. Details on the effi-
cacy waning curves can be found in Additional File 1, 
Supplementary Material: Methods [6, 52]. Second, we ran 
the analyses from a societal perspective, incorporating 
out-of-pocket costs and lost wages for families with hos-
pitalised infants [30, 31, 36]. Third, we ran the analyses 
from an expanded societal perspective with the inclusion 
of monetary productivity cost and QALY loss associated 
with infant mortality.

Results
Base case analysis
Base case analysis results are summarised in Fig.  2. In 
every region, the cheapest strategy is optimal, but which 
strategy is cheapest depends on the balance between vac-
cination costs and the cost of treating infections. The cost 
breakdown for each region is listed in Table 1.

In southern Canada, the most cost-effective strategy 
is to replace palivizumab with nirsevimab administered 
only to high-risk infants. This strategy saves $4.14 and 
adds 0.000022 QALY per infant compared to no inter-
vention. None of the expanded coverage strategies were 
cost-effective under base case prices for nirsevimab and 
RSVpreF, with ICERs over $440,000 per QALY.

In Nunavut, which has the highest hospitalisation rates 
and the highest transportation costs in the country, it is 
most cost-effective to administer nirsevimab to the entire 
birth cohort. In fact, this strategy is cost-saving relative to 
all other strategies due to the savings from averted infec-
tions. In this region, universal nirsevimab administration 
saves $1067.03 and adds 0.000884 QALY per infant com-
pared to no intervention.
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In Nunavik, which has similar hospitalisation rates as 
Nunavut but lower transportation costs, it is most cost-
effective to administer nirsevimab to all infants under 
6 months. This strategy saves $399.61 and adds 0.000821 
QALY per infant compared to no intervention. Any strat-
egy of less extensive coverage is dominated—these strat-
egies are more expensive and produce fewer QALYs. 
The only more extensive strategy—administering nirse-
vimab universally—is not cost-effective, with an ICER of 
$275,554 per QALY.

In the Northwest Territories, which has hospitalisa-
tion rates and transportation costs that lie between 
those in southern Canada and the other northern 
regions, it is most cost-effective to administer nirse-
vimab to high-risk and medium-risk infants, i.e., all 
infants born at less than 37 wGA or infants with CHD 
or CLD. This strategy saves $28.68 and adds 0.00007 
QALY per infant compared to no intervention. More 

restrictive strategies are dominated, and more extensive 
strategies are either dominated or not cost-effective, 
with ICERs over $150,000 per QALY.

Averted hospitalisations for each strategy are shown 
in Fig. 3. We calculated the cost of averting one hospi-
talisation for each new strategy compared to no inter-
vention; these results are listed in Table 2. In Nunavut 
and Nunavik, every new strategy is cheaper than no 
intervention; spending money on prophylactics saves 
money overall. In the Northwest Territories and in 
southern Canada, nirsevimab and RSVpreF strategies 
based on selective eligibility criteria are cost-saving 
compared to no intervention, while administering pro-
phylactics more broadly requires spending between 
$6247 and $53,113 to prevent one hospitalisation. For 
context, hospitalising an infant for RSV can cost any-
where between $5000 and $40,000, depending on the 
length of stay and whether ICU admission is required.

Fig. 2 Base case cost-effectiveness results by region. ABR: RSVpreF, HR: high risk, ICER: incremental cost-effectiveness ratio, MR: medium risk, NIRS: 
nirsevimab, PVZ: palivizumab, QALY: quality-adjusted life year. Costs and QALYs are per infant. ICERs are measured in $/QALY. Red circles indicate 
the most cost-effective strategy
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Sensitivity and scenario analyses
Results in all regions are sensitive to the prices per dose 
of nirsevimab and RSVpreF. Figure  4 depicts how the 
optimal strategy (based on the highest NMB) varies with 
alternative prices of nirsevimab and RSVpreF, based on 
two-way sensitivity analyses where these prices were 
varied in tandem. Tables S2 and S3 (Additional File 1) 
specify the threshold prices at which increased offer-
ing of nirsevimab or RSVpreF becomes cost-effective for 
each region, based on one-way sensitivity analyses of the 
price of nirsevimab (for nirsevimab-only strategies) and 
the price of RSVpreF (for RSVpreF-only strategies). Nir-
sevimab would need to be less than $306 per dose before 
expanding coverage beyond palivizumab-eligible infants 
becomes cost-effective nationwide.

In southern Canada, the most cost-effective strat-
egy is impacted only by changing product prices. In the 
northern regions, the optimal strategy also depends on 
hospitalisation rates. We assumed successively lower 
hospitalisation rates in the north until they were compa-
rable to southern Canada. For the Northwest Territories 
and Nunavik, as hospitalisation rates approach southern 
levels, the optimal strategy aligns with that of southern 
Canada (NIRS HR). In Nunavut, even if hospitalisation 
rates are reduced to southern levels, an expanded cover-
age strategy (NIRS HR + MR) is still more cost-effective 
due to the high transportation costs for this region.

In the base case analysis, product uptake was set to 85% 
for nirsevimab and 65% for RSVpreF, and a nirsevimab-
only strategy was optimal for every region. We varied 
uptake for each product between 50 and 100%, while 
holding uptake for the alternative product constant at 
base case levels, and found that if nirsevimab uptake is 
reduced to 61%, 65%, and 79% for the Northwest Territo-
ries, Nunavut, and Nunavik respectively, an RSVpreF-nir-
sevimab combination strategy is preferred. Details on the 
thresholds for hospitalisation rates and product uptake 
can be found in Tables S4 and S5 (Additional file 1).

Varying all parameters together through probabilis-
tic sensitivity analyses produces the cost-effectiveness 
acceptability curves found in Fig. 5. In southern Canada 
and Nunavut, the base case optimal strategy is the most 
cost-effective strategy in 85% and 68% of iterations at a 
WTP threshold of $100,000 per QALY, respectively. The 
Northwest Territories and Nunavik are middle-ground 
regions for hospitalisation rates and transportation costs, 
and the optimal strategy for these regions is less certain. 
In the Northwest Territories, the base case optimal strat-
egy is most cost-effective in 39% of iterations at a WTP 
threshold of $100,000 per QALY. In Nunavik, two strat-
egies have an approximately equal possibility of being 
most cost-effective across all WTP thresholds: NIRS < 6 
(the base case optimal strategy, most cost-effective in 

Table 1 Cost breakdown by region

ABR RSVpreF, HR high risk, MR medium risk, NIRS nirsevimab, PVZ palivizumab. 
Optimal strategy in each region is in bold

Strategy Vaccination 
costs per infant 
($)

Treatment costs 
per infant ($)

Total costs 
per infant 
($)

South

 No intervention 0 154 154

 PVZ 197 143 341

 NIRS HR 12 138 150

 NIRS HR + MR 40 126 166

 NIRS < 6 429 50 479

 NIRS ALL 467 46 513

 ABR SEASONAL 102 112 214

 ABR SEA-
SONAL + NIRS

141 95 236

 ABR ALL 204 90 294

 ABR ALL + NIRS 243 76 320

Northwest Territories

 No intervention 0 393 393

 PVZ 197 367 564

 NIRS HR 12 355 367

 NIRS HR + MR 40 325 364

 NIRS < 6 429 134 562

 NIRS ALL 467 125 592

 ABR SEASONAL 102 287 389

 ABR SEA-
SONAL + NIRS

141 244 385

 ABR ALL 204 233 437

 ABR ALL + NIRS 243 200 444

Nunavut

 No intervention 0 2305 2305

 PVZ 237 2153 2390

 NIRS HR 14 2075 2090

 NIRS HR + MR 52 1848 1900

 NIRS < 6 429 818 1247

 NIRS ALL 467 771 1238

 ABR SEASONAL 102 1705 1807

 ABR SEA-
SONAL + NIRS

154 1409 1562

 ABR ALL 204 1404 1608

 ABR ALL + NIRS 256 1176 1432

Nunavik

 No intervention 0 1246 1246

 PVZ 234 1146 1380

 NIRS HR 14 1097 1112

 NIRS HR + MR 51 968 1019

 NIRS < 6 429 418 847

 NIRS ALL 467 393 860

 ABR SEASONAL 12 987 999

 ABR SEA-
SONAL + NIRS

153 722 874

 ABR ALL 204 730 934

 ABR ALL + NIRS 255 596 850
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37% of iterations at $100,000/QALY WTP) and ABR 
ALL + NIRS. The relative cost-effectiveness of these strat-
egies is sensitive to product price, efficacy, and uptake, 
and choosing between them will depend on real-world 
data for these parameters.

Finally, we allowed the efficacy of nirsevimab, RSVpreF, 
and palivizumab to wane over the course of the year, and 
we repeated the analysis using two societal perspectives. 
Full cost-effectiveness results for these scenarios can be 
found in Figs. S2–S4 (Additional File 1). Neither the wan-
ing vaccine scenario nor the first societal perspective sce-
nario resulted in any changes to the overall conclusions. 

However, incorporating the monetary and QALY loss of 
infant mortality makes universal nirsevimab adminis-
tration cost-effective in Nunavik (ICER $38,855/QALY) 
and seasonal RSVpreF administration with nirsevimab 
top-ups cost-effective in the Northwest Territories (ICER 
$14,129/QALY). Importantly, even with this perspec-
tive, expanding prophylactic coverage beyond high-risk 
infants is not cost-effective in southern Canada.

Discussion
This study evaluated the cost-effectiveness of strategies 
for preventing RSV disease in infants across Canada, 
with differentiation between southern Canada and three 
regions of northern Canada. Replacing palivizumab with 
nirsevimab—a more effective, less costly option—will 
be cost-saving nationwide, but the cost-effectiveness of 
expanding coverage beyond high risk palivizumab-eligi-
ble infants depends on product prices and regional vari-
ation in hospitalisation rates and resource use. Universal 
nirsevimab immunisation is the most cost-effective strat-
egy in Nunavut as long as nirsevimab is under $753 per 
dose, while in southern Canada, nirsevimab would need 
to be under $112 per dose for universal administration 
to be cost-effective. For the Northwest Territories and 
Nunavik, the price per dose would have to be under $183 
and $428, respectively.

With RSVpreF, expanded coverage beyond pal-
ivizumab-eligible infants is necessitated by its 

Fig. 3 Number of averted hospitalisations with each strategy, by region. ABR, RSVpreF; HR, high risk; MR, medium risk; NIRS, nirsevimab; PVZ, 
palivizumab

Table 2 Cost per one averted hospitalisation, compared to no 
intervention

ABR RSVpreF, HR high risk, MR medium risk, NIRS nirsevimab, PVZ palivizumab

South NWT Nunavut Nunavik

NIRS HR Cost saving Cost saving Cost saving Cost saving

NIRS HR + MR $8139 Cost saving Cost saving Cost saving

ABR SEASONAL $23,896 Cost saving Cost saving Cost saving

ABR SEA-
SONAL + NIRS

$23,790 Cost saving Cost saving Cost saving

ABR ALL $36,396 $6511 Cost saving Cost saving

ABR ALL + NIRS $36,378 $6247 Cost saving Cost saving

NIRS < 6 $49,683 $14,486 Cost saving Cost saving

NIRS ALL $53,113 $16,441 Cost saving Cost saving
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administration to pregnant mothers; we cannot deter-
mine which infants will be high risk entirely in advance. 
In every region, RSVpreF-only strategies were out-ranked 
by nirsevimab or nirsevimab-RSVpreF combination 
strategies.

Our model identified a different optimal strategy for 
every region. This highlights the importance of incorpo-
rating regional risk differentiation into cost-effectiveness 
estimates for RSV prophylactics in Canada. Palivizumab 
guidelines form a precedent for integrating regional risk 
into policy; they include specifications for infants living 
in remote northern communities. Our study is the first 
cost-effectiveness analysis of nirsevimab and RSVpreF 
to include detailed differentiation of Canadian north-
ern regions and can help inform policy for these new 
prophylactics.

Our study is also the first to include seasonal RSVpreF 
strategies in its analysis. The PSA curves in Fig. 5 and the 
results in Fig. 2 show that the relative cost-effectiveness 

of seasonal versus year-round RSVpreF administration 
depends on region. In southern Canada and the North-
west Territories, seasonal administration is more cost-
effective, in line with current U.S. recommendations. In 
the higher-risk regions of Nunavut and Nunavik, year-
round administration is more likely to be cost-effective.

Our results are in line with other Canadian studies 
[15, 16, 53]. There is consensus that nirsevimab strat-
egies are more cost-effective than RSVpreF strategies, 
although nirsevimab-RSVpreF combination strate-
gies can be cost-effective in some situations, and that 
universal nirsevimab administration is unlikely to be 
cost-effective country-wide unless the price per dose 
is sufficiently low. This threshold price for nirsevimab 
varies between studies depending on comparator strat-
egy and WTP threshold, but ranges between $110 
and $290. Our ICERs are higher (and threshold prices 
lower) than other Canadian studies, reflecting our more 
conservative approach to included parameters and 

Fig. 4 Optimal strategy with varying product prices. ABR, RSVpreF; HR, high risk; MR, medium risk; NIRS, nirsevimab; PVZ, palivizumab
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parameter ranges. Most infants will recover from RSV 
infection with minimal to no medical intervention. The 
pricing and coverage of these new prophylactics should 
reflect this reality.

Our study has several limitations. We did not include 
any long-term sequelae or healthcare resource use or 
QALY loss beyond the acute infection. Although there 
is some evidence that healthcare costs may be elevated 
post-infection [54] and that RSV infection in infant-
hood is associated with subsequent wheezing [55], 
there is uncertainty around the causality of long-term 

effects and no evidence yet on what impact the new 
prophylactics may have beyond the acute infection.

Without data for outpatient visit rates in northern Can-
ada, we assumed rates equal to southern Canada; in real-
ity, they may be higher (due to more infections) or lower 
(due to more serious infections). Similarly, although it is 
conceivable that hospitalisation outcomes (ICU admis-
sions, mortality) may be worse in the north, where 
resources are limited and treatment may be delayed, in 
the absence of data, we assumed equal hospitalisation 
outcomes between regions. The structure of our model 

Fig. 5 Cost-effectiveness acceptability curves. ABR, RSVpreF; HR, high risk; MR, medium risk; NIRS, nirsevimab; PVZ, palivizumab
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divided resource use into outpatient or inpatient path-
ways and did not account for the realistic case that a 
patient could use both and accrue both costs. This may 
make our results more conservative. Similarly, the risk 
group division in our model separated infants with CHD 
from preterm infants and did not include infants with 
both risk factors. We did not consider other risk groups, 
such as immunocompromised children or children with 
Down Syndrome or cystic fibrosis.

Another limitation is that the palivizumab strategy 
used in the model is only an approximation of current 
Canadian guidelines. We did not disaggregate preterm 
infants born before 32 wGA and modelled administra-
tion of palivizumab to all infants born before this point. 
NACI recommends palivizumab only for infants born 
before 30 wGA in the absence of other risk factors. As 
a result, our model may have underestimated the cost-
effectiveness of the current palivizumab administration, 
but this is unlikely to have affected its ranking among 
other strategies.

Finally, variation in the uptake of nirsevimab or 
RSVpreF impacted the results of our model in north-
ern regions. This is important because the actual future 
uptake of these products is unknown. Positive receptivity 
to prophylactics is not a guarantee in an era of increas-
ing vaccine hesitancy. There is precedent for sub-optimal 
roll-out of RSV prevention efforts in northern Canada. 
A 2017 pilot program in Nunavik for expanded palivi-
zumab eligibility provoked concerns in healthcare work-
ers regarding the feasibility and workload of the program 
and, importantly, ethical issues regarding involvement 
and communication with the Inuit population [56]. 
This study evaluates the potential for these products 
to be cost-effective; their real-world influence will be 
dependent on their careful and sensitive integration into 
practice.

Conclusions
Replacing palivizumab with nirsevimab for the preven-
tion of RSV disease in infants in Canada will be cost-
saving nationwide. The cost-effectiveness of expanding 
coverage beyond palivizumab-eligible high-risk infants 
depends on the price per dose of nirsevimab and regional 
risk and resource use variation. In southern Canada, 
direct replacement of palivizumab with nirsevimab to 
only high-risk infants is most cost-effective unless nirse-
vimab is less than $306 per dose. In contrast, expanded 
coverage will be cost-effective in Nunavut and Nunavik at 
any likely price for nirsevimab, and in the Northwest Ter-
ritories, expanded coverage will be cost-effective at prices 
lower than $685 per dose. If uptake or supply of nirse-
vimab is low, RSVpreF-nirsevimab combination strate-
gies could provide a cost-effective alternative. Canadian 

policy should account for regional differences in RSV 
rates and healthcare resource use.
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