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INTRODUCTION
• Respiratory syncytial virus (RSV) is a global cause of lower respiratory tract

infections (LRTI) in children under 5 years of age.
• RSV vaccines and monoclonal antibody (mAb) candidates are under development.
• We aim to evaluate the cost-effectiveness of maternal vaccination and infant mAb for

72 Gavi-eligible countries.

METHODS
We developed a Multi-Country Model Application for RSV Cost-Effectiveness poLicy
(McMarcel) in R to follow a cohort of children monthly from birth until 5 years of age
[1]. Starting from the general model structure from Figure 1, we analyzed 4 intervention
scenarios (Table 1) based on severity-specific protection estimates (Figure 2). All health
outcomes are expressed in Disability-Adjusted Life-Years (DALYs).
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Figure 1: Model structure for the burden of the disease. We included overall, hospital (hosp) and non-
hospital cases and RSV-related mortality. The total RSV mortality is based on the hospital-related case
fatality ratio (hCFR) in combination with a community-based adjustment factor from the literature [1].
We included severity-specific DALY weights.

Scenario Duration of
Protection

Cost per
Dose

Overall Efficacy
(data source)

Efficacy against
hospitalization

mAb
(preferred)

6 months $6 70% (based on the WHO Preferred Product Characteristics)

Maternal
(preferred)

5 months $3 70% (based on the WHO Preferred Product Characteristics)

Maternal
(most in favor)

5 months $3 41% [15% ; 59%]
(Trial endpoint: Medically significant

RSV LRTI, expanded data)

58% [31% ; 76%]
(Trial endpoint: RSV LRTI with

severe hypoxemia, expanded data)

Maternal
(least in favor)

5 months $3 39% [4% ; 61]
(Trial endpoint: Medically significant

RSV LRTI, primary data)

42% [16% ; 59%]
(Trial endpoint: RSV LRTI

hospitalization, expanded data)

Table 1: Intervention scenarios. Mean mAb and vaccine efficacy (and 95% confidence intervals) based
on WHO Preferred Product Characteristics and published data from the Phase III PrepareTM trial [2].
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Figure 2: Disease burden averted. We calculated the averted hospital (hosp) and non-hospital cases and
RSV-related mortality based on coverage (Cov), duration of protection (DoP) and efficacy (overall and
against hospitalization). We adopted the WHO country-specific Bacillus Calmette–Guérin (BCG) vaccine
coverage from 2016 for our scenario analyses, ranging from 52% to 99%.

SUMMARY
• Severity-specific efficacy estimates have a large impact on cost-effectiveness, since

higher protection against hospitalization can compensate for lower protection against
overall RSV cases.

• Assuming the trial-based vaccine efficacy least in favor of the vaccine, monoclonal
antibodies (mAb) dominate maternal vaccination for all willingness-to-pay levels up
to 30,000 USD per DALY averted.

• Assuming the trial-based vaccine efficacy most in favor of the vaccine, maternal vac-
cination becomes the preferred strategy from a willingness-to-pay of 2,000 USD per
DALY averted, and mAb become preferred from 3,000 USD (Figure 5).
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RESULTS
We estimated the RSV-associated disease burden in 2020 for children until 5 years of age
in 72 Gavi-eligible countries to be around 21 million cases, 1.8 million hospital admissions
and 40 thousand deaths. Figure 3 presents the country-specific disease burden using DALYs,
discounted at 3%.
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Figure 3: Predicted RSV burden in 72 Gavi-eligible countries for children until 5 years of age in 2020. The
map presents the RSV-associated disease burden in Disability-Adjusted Life-Years (DALYs) per 1000 person-
years (PY), which include Years of Life Lost (YLL) and Years Lost due to Disability (YLD), discounted at 3%.
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Figure 4: Incremental effects of each intervention scenario using “no intervention” as reference. Predicted
Disability-Adjusted Life-Years (DALYs) averted and incremental costs for intervention scenarios with mono-
clonal antibodies (mAb) and maternal vaccination under different efficacy assumptions (see Table 1). The bars
denote the average of 5,000 simulations, the whiskers present the 95% confidence interval.

KEY FINDINGS. We predict monoclonal antibodies (mAb) to be more effective
than maternal vaccination due to the prolonged duration of protection and higher effi-
cacy, but mAb are more expensive than maternal vaccination (Figure 4). When we adopt
the WHO preferred product characteristics, maternal vaccination becomes on average
the most cost-effective strategy from a willingness-to-pay around 3,000 USD per DALY
averted, whereas mAb becomes the preferred strategy from 6,000 USD. Results with
severity-specific vaccine efficacy estimates are shown in Figure 5.
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Figure 5: Cost-effectiveness acceptability frontier table. For each country (ISO-code on the left), we present
the most cost-effective strategy (color) and how certain we are about it (size) for a range of willingness-to-pay
values. Countries are ranked by RSV incidence (left Y-axis) and grouped by world-bank income category (right
Y-axis.)


