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A B S T R A C T

The current understanding of the RSV-related mortality age distribution in low- and lower-middle-income 
countries (LMICs) relies on a limited number of disease incidence studies reporting wide age bands, and lack
ing specificity to Gavi-eligible countries. Understanding the age distribution of RSV-related deaths is crucial for 
the implementation of RSV interventions in LMICs that rely on support from Gavi. This study aims to provide the 
age profile of RSV mortality specifically in Gavi-eligible countries.

Utilizing data from the RSV GOLD project, an ongoing global online mortality registry focusing on children 
under the age of 5 with laboratory-confirmed RSV infection, we employed two models (Complete Data Model and 
Prospective Data Model) to estimate the age profiles. To mitigate biases related to age group representation, we 
applied post-stratification weighting in our analysis.

We included 423 pediatric deaths, including 145 from the community, under 2 years of age from 15 Gavi- 
eligible countries. Both models identified a peak age at 1 month and found that the majority of RSV-related 
mortality cases (59–77 %) from Gavi-eligible countries occur before 6 months of life. However, the models 
exhibited disparities in other age-related metrics. We present fitted age-at-time-of-death probability distributions 
to aid impact and cost-effectiveness studies.

We expect that implementing infant RSV immunization strategies, such as maternal vaccination or infant 
immunoprophylaxis, will have high impact on RSV-related mortality in Gavi-eligible countries. The divergent 
results from the two models underscore the importance of carefully considering potential biases in retrospective 
and surveillance data when interpreting the age profile of RSV mortality cases in future research.

1. Introduction

Respiratory syncytial virus (RSV) infection is a leading cause of 
hospitalization and mortality worldwide in children under 5 years of age 
due to lower respiratory tract infection (LRTI) [1]. The majority of 
deaths (97 %) occur in low- and lower-middle-income countries (LMICs) 
due to the poor accessibility and affordability of healthcare and poor 
quality of care in health facilities. Gaining insight into the age distri
bution of children who experience fatal outcomes due to RSV has 
become more pressing with ongoing research into prevention methods, 
such as vaccines and monoclonal antibodies, and policy debates on 
prophylaxis in resource-limited settings [2].

Several RSV intervention products are currently in clinical devel
opment, and in 2023, both an RSV maternal vaccine and a long-acting 
single-dose monoclonal antibody (mAb) have received market 
approval. However, due to limited resources, maternal vaccination and 
mAb access in LMICs will require support from international partners 
[3]. Gavi, the Vaccine Alliance, is an international organization estab
lished with the goal of creating equal access to new and underused 
vaccines for those living in LMICs. To increase the accessibility of RSV 
prevention methods worldwide, Gavi has included both maternal 
vaccination and monoclonal antibodies for the prevention of RSV as one 
of the six priorities in their Vaccine Investment Strategy (VIS) for the 
2021–2025 period [4,5]. Every 5 years, the VIS sets new priorities for 
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Gavi’s vaccine support programmes based on impact, cost, value and 
programmatic feasibility of underused or new vaccines of highest rele
vance to Gavi-eligible countries [6].

As both maternal vaccination and RSV monoclonal antibodies are 
characterized by a temporary protection profile, a good understanding 
of the age distribution of RSV-related deaths in Gavi-eligible countries 
will contribute to inform on impact and cost-effectiveness of RSV pro
phylaxis, thereby aiding Gavi in their decision-making process. The most 
commonly used estimates for the RSV-related mortality age-distribution 
in LMICs originate from a systematic review [1,7]. This study relied on a 
limited number of studies centered on disease incidence and mortality 
rates, which were often presented in broad age categories, producing 
indirect estimates. Furthermore, these estimates were not specific to 
Gavi-eligible countries. The WHO Strategic Advisory Group of Experts 
on Immunization (SAGE) underlined the key epidemiological gap of age- 
stratified data on RSV acute lower respiratory infection (ALRI) during 
the first months of life to inform the use and anticipated impact of 
prevention products [4,5]. Utilizing more detailed age-distributions 
enables a more precise estimation of the potential impact of RSV pre
vention strategies [8].

To fill the epidemiological gap of age-stratified disease burden data, 
the RSV Global Online Mortality Database (RSV GOLD) has been initi
ated in 2017, to elaborate on the clinical and sociodemographic profile 
of global RSV-related pediatric mortality. The first RSV GOLD retro
spective case study was published in 2017 and included 117 cases from 
LMICs [9]. In 2021, a new retrospective case study was published 
comparing RSV-related infant community deaths with in-hospital 
deaths, including 829 deaths from LMICs [10]. However in that study, 
the majority of cases were from studies not eligible for Gavi, and the 
analysis on children below 2 years of age excluded 168 cases from 
community studies that only enrolled children up to 6 months of age.

In this study, we aim to investigate the characteristics of pediatric 
RSV mortality specifically in Gavi-eligible countries using all the data 
available from the RSV GOLD database. The detailed information on the 
age profile of RSV mortality will improve vaccine impact models and 
cost-effectiveness analysis, which are important for Gavi decision 
making.

2. Methods

2.1. Study design and patients

The RSV GOLD project is an ongoing global online mortality registry 
that collects individual patient data of children below 5 years of age who 
died with a laboratory-confirmed RSV infection after January 1st, 1995. 
Individual patient-level data are collected using an online questionnaire. 
Variables collected in the RSV GOLD database have been published 
previously [9,10]. In this article we categorize the data in the RSV GOLD 
database into two groups based on how the information was collected. 
The characteristics (country, setting, inclusion criteria, etc.) of all the 
studies included in the RSV GOLD database are presented in STable 1. 
We refer to the first as Registry Mortality Data, which comprises data 
gathered through proactive outreach to researchers and physicians 
worldwide. These data were predominantly collected as part of larger 
hospital-based surveillance studies, mostly focused on respiratory in
fections in children. The sources are diverse, with variations in meth
odology and inclusion and exclusion criteria (see STable 1 for a detailed 
overview). The second group, referred to as Prospective Mortality 
Studies Data, consists of data from Bill & Melinda Gates Foundation 
(BMGF)-funded community mortality studies. These data were collected 
through prospective hospital and community-based mortality surveillance. 
Investigators of Bill & Melinda Gates Foundation (BMGF)-funded com
munity mortality studies were specifically asked to share data collected 
up until March 2nd, 2021, as described previously in [10]. Two com
munity studies (the Zambia Pertussis RSV Infant Mortality Estimation 
Study (Z-PRIME), and the Pakistan Community Mortality studies) 

included children younger than 6 months of age; other studies recruited 
children up until at least 12 months of age.

All data were thoroughly reviewed by the RSV GOLD research team. 
Additional queries concerning inconsistencies or missing information 
have been verified through direct contact with the respective collabo
rator. In this analysis, RSV-related deaths above 2 years of age, noso
comial deaths, and deaths in high-income countries were excluded 
(Fig. 1).

2.2. Case definition

For this analysis, we only included mortality cases from Gavi-eligible 
countries according to the classification from 2023 [11]. As in our 
previous publications, we included any death with laboratory-confirmed 
RSV infection and did not require RSV to be the primary cause of death. 
If there was no information on where the RSV infection had been ac
quired and in the absence of nosocomial indications, we deemed the case 
community acquired.

The definition for a community death has been described previously 
[4,8,10]. If a child had not been admitted to hospital, we considered it as 
a community death. In case of missing data on the place of death, cases 
were classified as in-hospital deaths if the child had been admitted to 
hospital or if hospitalization status was not available. In case of missing 
data on hospitalization, we assumed the child had been hospitalized.

Children with comorbidities had at least one underlying disease, 
such as congenital heart disease, a genetic or chromosomal disorder, 
HIV infection, or active tuberculosis. Healthy term children were born 
without comorbidities at 37 weeks’ gestational age or later, and healthy 
preterm children were born without comorbidities before 37 weeks’ 
gestational age. If data for comorbidities and prematurity were not 
recorded, we assumed that the child was born healthy term.

2.3. Post-stratification weighting

In the RSV GOLD database, two prospective community mortality 
studies (Z-PRIME and the Pakistan Community Mortality studies) 
included only children younger than 6 months of age, while the vast 
majority of the registry mortality data included data until at least 2 years 
of age (STable 1). To address a potential issue of over- or under- 
representation of particular age groups in our analysis, we employed 
post-stratification weighting. We adjusted the weights of undersampled 
and oversampled subpopulations with the goal of making the overall 
sample more representative of the true underlying population. The 
weights were calculated based on the demographic characteristics of the 
known population, to which we refer as the population weights. In our 
case, the oversampled subpopulation was the group of children in Gavi- 
eligible countries who died with RSV before 6 months of age. We 
therefore needed to adjust the proportion of children in Gavi-eligible 
countries dying with RSV before 6 months of age and the proportion 
of children dying with RSV at 6 months or older. In order to estimate 
population weights based on our available data, we utilized two distinct 
approaches referred to as the Complete Data Model and the Prospective 
Data Model. Without a compelling reason to favor one model over the 
other, we examined the results of both models side by side.

In short, the Complete Data Model (M1) includes both the Registry 
Mortality Data and the Prospective Mortality Studies Data, whereas the 
Prospective Data Model (M2) includes only the Prospective Mortality 
Studies Data (Fig. 2). A complete illustrative comparison depicting the 
disparities between the Prospective Data Model and the Complete Data 
Model is presented in SFig. 1. More details about the models are 
described in Supplemental Methods.

2.4. Statistical analysis

We report the mean age at time of death, the median age at time of 
death (i.e. the age at which half of the deaths among those under 2 years 
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old had already taken place), and the peak age at time of death (i.e. the 
age at which RSV-related mortality reaches its peak). To quantify the 
proportion of cases in age groups, which is relevant for developing 
prophylactics, we calculated the proportion of cases below 1, 3 and 6 
months of age.

For the other clinical features of interest, we calculated descriptive 
statistics, including measures such as mean, standard deviation, median, 
mode and interquartile range. Categorical variables were presented as 
frequencies and percentages.

We used a general linear model with the “glm” function in R to 
investigate the relationship between the place of death (in-hospital or 
community) and the data collection methodology (registry or prospec
tive) and the age at time of death.

2.5. Ethical approval

Since solely secondary anonymous data were used in this study, the 
Medical Ethics Review Committee at the University Medical Centre 

Fig. 1. Flowchart of mortality cases included in this study. Flowchart shows children excluded via both data quality and per definition of study population. We 
incorporated the data from the <6 month and <24 months studies in our analysis using post-stratification weighting to adjust for overrepresentation. GOLD I: 
Pediatric deaths published as a retrospective case series from 1 November 2014 to 31 October 2015 [9]. GOLD II includes pediatric deaths collected after this 
publication. Abbreviations: m, months; BMGF, Bill & Melinda Gates Foundation; GOLD, Global Online Mortality Database; RSV, respiratory syncytial virus; ZPRIME, 
Zambia Pertussis RSV Infant Mortality Estimation Study.
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Utrecht waived parental informed consent. However, adherence to local 
guidelines was encouraged and collaborators obtained ethical approval 
whenever necessary.

2.6. Role of the funding source

The RSV GOLD study is funded by the BMGF, which had no role in 
the study design, data collection, analysis, and interpretation, or the 
writing of the article.

3. Results

3.1. Study population

We included 423 pediatric deaths under 2 years of age from 15 Gavi- 
eligible countries classified as LMIC according to the World Bank income 
group classification of 2023. Of these, 145 deaths occurred in the 
community (Fig. 1). The Registry Mortality Data consisted of 226 deaths 
(Fig. 1) from 13 different countries (Fig. 3A), of which 16 were com
munity mortality cases and 210 were in-hospital mortality cases. Place 
of death was missing for 35 cases, hospitalization was missing for 2 
cases.

RSV diagnosis was established most often by PCR (76 %). PCR was 
mostly used for children who died after 2005. The age at time of death 
distribution for the Registry Mortality Data is plotted in Fig. 4A. The 
Prospective Mortality Studies Data consisted of 197 deaths (Fig. 1) from 
7 different countries (Fig. 3B), of which 129 were community mortality 
cases and 68 were in-hospital mortality cases. RSV diagnosis was 
established by PCR for all these cases. Most deaths were from Zambia 
(76 %, 150/197). The age at time of death distribution for the Pro
spective Mortality Studies Data is plotted in Fig. 4B.

3.2. Pooling hospital and community cases

Given the limited number of community mortality cases in the reg
istry data, and the limited number of in-hospital mortality cases in the 
prospective data, we conducted a permutation test to determine whether 

it is appropriate to combine the hospital and community mortality cases 
for the analyses. We computed the difference in medians through 1000 
permutations, comparing permuted differences to the observed one to 
calculate a p-value. The test showed no significant median age differ
ence between community and in-hospital mortality cases (p = 0.69 for 
the registry data and p = 0.67 for the prospective data below 6 months). 
We therefore concluded that these cases could be pooled in the main 
analysis. Similarly, we tested whether the observations below 6 months 
of age differed significantly between the registry and prospective group. 
The permutation test did not yield a statistically significant result (p =
0.44), indicating that pooling of the data was acceptable.

3.3. Post-stratification weights

3.3.1. Complete data model (M1)
In this model, we made the assumption that using all available data, 

except for the Z-PRIME and Pakistan data, which had divergent age 
inclusion criteria, would provide us with the most accurate represen
tation of the true population. This data encompasses observations across 
the entire age spectrum up to 2 years. Based on this data, we estimated 
the true proportion of mortality cases below 6 months of age to be 0.59. 
This corresponds to a weight of 0.788 for cases before 6 months of age 
and a weight of 1.633 for 6 months and older.

3.3.2. Prospective data model (M2)
In this model, we assumed that the subset of data obtained from the 

Prospective Community Mortality Studies is the most informative as this 
data was collected through active surveillance. We fitted a truncated 
Burr distribution (type XII) to the data below 6 months of age. The Burr 
distribution (Burr type XII) has three parameters [12]; scale, shape 1 and 
shape 2. The cumulative distribution function of the Burr distribution 

(for x weeks of age) is F(x) = 1 − [1 +
(

x
scale

)shape 1
]
− shape 2. Our analysis 

identified the most suitable fit with parameters Burr(scale = 11.0, 
shape1 = 1.2, shape 2 = 0.9) (Fig. 5B). Based on the extrapolated dis
tribution, we estimated the proportion of mortality cases below 6 
months of age to be 0.77. This corresponds to a weight of 0.839 for cases 

Fig. 2. Visual summary of the difference between the Complete Data Model (M1) and the Prospective Data Model (M2). See SFig. 1 for a more detailed version.
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before 6 months of age and a weight of 2.817 for 6 months and older.
To test the fit of the truncated distribution, we performed both a 

visual inspection (Fig. 5B) and a simulation test. We simulated data from 
the truncated distribution with the same sample size as the observed 
sample and calculated the median age. This was repeated a 1000 times. 
The median from the observed sample was compared with the distri
bution of medians from the simulated samples and a corresponding p- 
value was calculated. The permutation test did not yield a statistically 
significant result (p = 0.99), indicating that there is no compelling 

evidence that the fitted distribution is not representative of the true 
underlying age distribution.

3.4. Clinical characteristics

The metrics of the age profile (mean, median, and peak age) are 
presented in Table 1 for both the raw registry data and the raw pro
spective data (not adjusted for an overrepresentation of <6 months), and 
according to M1 and M2. Whereas the peak age of RSV-related mortality 

Fig. 3. Countries of origin of included children with RSV-related mortality for the Registry Mortality Data (A) and the Prospective Mortality Studies Data (B), 
reference data for M1 and M2 respectively. The color gradient indicates the number of deaths shared, with a darker color representing a larger number of 
deaths shared.
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is consistent among the two models (driven by the prospective data, 
Table 1), M2 shows a younger age profile for the other metrics, with a 
median age difference of 2.2 months. Both models agree that the ma
jority of RSV-related mortality cases from Gavi-eligible countries 
(59–77 %) occur before 6 months of life.

Besides describing the age profile, our goal is to provide direct input 
for cost-effectiveness models. To accomplish this, we fitted a truncated 
Burr distribution to the M1 data for up to two years of age (Fig. 5A). 
Given that, for M2, the Burr distribution is fitted using information from 
below six months of age (Fig. 5B), we similarly utilized a truncated Burr 
distribution exclusively for the M1 data below six months. This 
approach ensures a fair comparison between the fitted distributions for 
both models and provides insight into the extent to which different age 
cut-offs impacted the fitted distribution. M2 yields a younger age- 
distribution compared to M1 (Fig. 5D). When only data below 6 
months of age is used to fit M1, the age-distribution is still considerably 
younger compared to that of M2.

The q-q plots show a reasonably close alignment between the 
quantiles of the observed data and those predicted by the fitted distri
butions (SFigs. 3–6), except for the data fitted based on M2 up to two 
years of age. This is understandable, as the number of observations past 
6 months are very limited in M2 and not evenly spread out (Fig. 5C). A 
visual comparison suggests a favorable fit of the distributions to the 
empirical data (Fig. 5A–C).

3.4.1. Comorbidity and prematurity
Our estimations indicate that a minimum of 31 % and 30 % of 

mortality cases, for M1 and M2 respectively, had severe comorbidities 
(Table 1). Furthermore, based on M1 and M2, we calculated that a 
minimum of 9 % and 10 % of mortality cases, respectively, were born 
prematurely. Below 6 months of age, HIV/AIDS was the second most 
common reported comorbidity after congenital heart disease (STable 2). 
However, data on comorbidities and prematurity were often missing, 
especially for the Prospective Community Mortality Data cases 

(STable 3), limiting the power to analyze this characteristic. To address 
potential bias and test our assumption that children with missing data 
were born healthy term, we performed a sensitivity analysis excluding 
cases with missing data for prematurity or comorbidities. When 
excluding children with missing data for comorbidities and gestational 
age (STable 3), the percentage of children with comorbidities or pre
maturity more than doubled (to 59 % and 26 % for M1, and to 82 % and 
27 % for M2, respectively).

3.4.2. Community deaths vs in-hospital deaths
To address potential bias stemming from differences in data collec

tion methodology (registry or prospective), a separate analysis was 
conducted for community and in-hospital deaths in both data collection 
approaches below 6 months of age (STable 4). Under 6 months of age, 
the observed age at time of death for in-hospital cases is older compared 
to community deaths. For both in-hospital cases and community deaths, 
the estimates for age at time of death are consistently older based on the 
Registry Mortality Data compared to the Prospective Community Mor
tality Data. We used a general linear model to compare the age at time of 
death (in months) for community deaths and in-hospital deaths below 6 
months of age, while taking the differences in methodology into ac
count. We found a significant effect of methodology on age at time of 
death, with the Prospective Community Mortality Studies resulting in 
lower estimates compared to the Registry Mortality Data (β = − 0.7, p =
0.002), while the place of death (in community or in-hospital) showed 
no significant effect (β = 0.2, p = 0.35).

4. Discussion

To the best of our knowledge, this is the first global mortality study 
characterizing children dying with RSV specifically in Gavi-eligible 
countries. We found a peak age of RSV-related mortality at 1 month of 
age and the majority of RSV-related mortality cases from Gavi-eligible 
countries occur before 3–6 months of life. Thus, we expect that 

Fig. 4. (A) Histogram of age at RSV-related death for children under 2 years in the Registry Mortality Data (reference data for M1). (B) Histogram of age at RSV- 
related death for children under 2 years in the Prospective Mortality Studies Data (reference data for M2). The histograms show the number of deaths (count) shared 
to the registry by age at death in months (rounded to the nearest integer).
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implementing infant RSV immunization strategies, such as maternal 
vaccination or infant immunoprophylaxis, will have high impact on 
RSV-related mortality in Gavi-eligible countries.

Impact and cost-effectiveness studies are required to further evaluate 
health and economic impact of RSV interventions for Gavi eligible 
countries. To inform these studies, we reported the fitted age at time of 
death distributions. We utilized a Burr distribution to model our data, as 
this continuous probability distribution is commonly employed to 
describe the duration of survival. Furthermore, the Burr-distribution is 
used as input for the UNIVAC model (step 2 of inputs page) in [13]); a 
decision-support model with a universal framework for evaluating the 
potential impact and cost-effectiveness of different vaccines. An adap
tation of the UNIVAC model allows the evaluation of RSV maternal 
vaccines and infant mAbs [14,15] and is therefore particularly useful in 
cost-effectiveness studies for RSV interventions.

We used two different models to estimate the age profile. The first 
model (M1) was based on all available data in the RSV GOLD database. 
The second model (M2) was based on only the data shared with the RSV 
GOLD project that were collected as part of the Prospective Community 
Mortality studies. Both M1 and M2 show a peak age of RSV-related 
mortality at 1 month of age. The majority of RSV-related mortality 
cases from Gavi-eligible countries occur before 6 months of life. 

According to M2, the majority of RSV-related mortality cases occur even 
before 3 months of life, suggesting a younger age-distribution compared 
to M1. The younger age profile of RSV mortality according to M2 is most 
in line with new available surveillance data. These contain thirty addi
tional mortality cases from Gavi-eligible countries, gathered as part of 
the RSV GOLD ICU Network study, a recent active RSV surveillance 
study focusing on children under 2 years old, which have not been 
incorporated into the present analysis. The age profile of these cases is 
similar to that described in M2 [16].

On the other hand, the age distribution derived from M1 aligns more 
closely with previously described age distributions in the context of cost- 
effectiveness analyses in LMICs (SFig. 2). In a cost-effectiveness study 
conducted in Vietnam [15], a Burr-distribution was fitted to severe RSV- 
ALRI hospital admission data below 2 years of age. This distribution 
corresponds to a median age of 35 weeks. In another study by Mahmud 
et al. [14], data from RSV hospital admission in six LMICs were analyzed 
as part of their cost-effectiveness analysis. They identified the best fit for 
a Burr-distribution corresponding to a median age 23 weeks. Notably, 
their fitted age-distributions for severe RSV-ALRI exhibited significant 
variability across countries (see Fig. S1 in [14].). In both cost- 
effectiveness studies, the age-distribution for mortality cases was 
assumed to follow the age-distribution for hospital admission. However, 

Fig. 5. Fits of the Burr distribution to the age at RSV-related death data. The Burr distribution (Burr type XII) has three parameters: scale, shape 1 and shape 2. The 
fitted parameters are presented in the plot legend as Burr (scale, shape 1, shape 2). The cumulative distribution function of the Burr distribution (for x weeks of age) is 

F(x) = 1 − [1 +
(

x
scale

)shape 1
]
− shape 2. (A) Weighted histogram (in grey) and fitted distribution (in red) for M1 under 2 years of age. (B) Data from the Prospective 

Community Mortality Studies below 6 months of age (in grey) and the corresponding fitted truncated distribution (in blue). (C) Weighted histogram (in grey) for M2 
under 2 years of age and the fitted distribution (in yellow). (D) Comparison of the fitted distributions for M1 (in red the Burr-distribution fitted on the full dataset, in 
green the fitted Burr-distribution on data below 6 months of age only) and M2 (in yellow the Burr-distribution fitted on the weighted dataset, in blue the fitted Burr- 
distribution on data below 6 months of age only). (For interpretation of the references to color in this figure legend, the reader is referred to the web version of 
this article.)
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this could result in an overestimation of the age-distribution, as mor
tality cases are generally younger [16]. This might explain why their 
estimates are notably older compared to our estimates.

For the first model (M1), it was assumed that using all available data 
except for the two community mortality studies, which had divergent 
age inclusion criteria, would provide us the most accurate representa
tion of the true population. This assumption was based on two main 
factors: firstly, this data encompasses observations across the entire age 
spectrum up to 2 years, allowing for a comprehensive understanding of 
the age distribution below 2 years of age. Secondly, this is a relatively 
large and geographically diverse dataset. We acknowledge potential 
limitations in study methodology for the regular RSV GOLD registry 
cases; most of this data is gathered by our collaborators from hospital 
surveillance data or by systematically searching through hospital files. 
Heterogeneities in factors such as study setting, health-care access and 
seeking behaviour and eligibility for RSV testing could affect our esti
mates. For example, it has been speculated that younger children with 
RSV may present with nonspecific symptoms to the hospital and will 
therefore be overlooked [10]. Furthermore, children with reported se
vere comorbidities (who are generally older [9]) have better access to 
health care and health monitoring and therefore a higher probability of 
being tested and reported as RSV related death in the RSV GOLD data
base. Additionally, data pollution may arise due to the inclusion of 
children who died with severe comorbidities, where RSV was not a 
causal factor. These factors possibly explain the older age-distribution 
compared to M2.

For the second model, it was assumed that the subset of data ob
tained from the community mortality studies offers the most reliable 
depiction of the true population below 6 months of age. Unlike the 
regular GOLD registry cases, all these cases were collected through 
active surveillance. This active surveillance approach enhances the 
likelihood of capturing a comprehensive representation of the target 
population. An obvious limitation of this model is that the majority of 
the data originated from only one study site (Z-PRIME), and that it 
thereby makes the implicit assumption that the results of a single 
country are representative for all Gavi-eligible countries. Additionally, 
the reference data for this model only included children below 6 months 
of age. Therefore, M2 relies on the strong assumption that we can 
extrapolate the fitted distribution, obtained from data below 6 months, 

to up to 2 years of age.
Consistent with our previous analysis [10], we observed a lower 

median age at death in the community compared with in-hospital, 
although differences were not statistically significant when correcting 
for data collection methodology. Data collection methodology, on the 
other hand, was a significant predictor for age at time of death; with the 
Prospective Community Mortality Studies resulting in lower estimates 
compared to the Registry Mortality Data. This stresses the need for more 
high-quality prospectively collected mortality data from Gavi-eligible 
countries, to allow for more robust conclusions regarding the age pro
file of RSV mortality cases.

5. Conclusion

We expect that implementing infant RSV immunization strategies, 
such as maternal vaccination or infant immunoprophylaxis, will have 
high impact on RSV-related mortality in Gavi-eligible countries. We 
further conclude that the potential biases in retrospective and surveil
lance data influencing the age profile of RSV mortality cases should be 
considered when performing cost-effectiveness analyses and making 
policy decisions. We underscore the importance of collecting more high- 
quality prospectively collected mortality data from Gavi-eligible 
countries.
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We thank José Borghans, Angela Guo and Padmini Srikantiah for 
their scientific advice and support. We thank all members of the RSV 
GOLD team: in particular Annemijn van den Doel, Nynke van Haastregt, 
Lisa de Krosse, Femke Vernooij, and Zoe Wesselink.

This publication is based on research funded in part by the Bill & 
Melinda Gates Foundation (grant number OPP1148988.8).

Authors’ contributions

LJB is PI on the RSV GOLD project. JW and JD conceptualized the 
study. JW did the analysis with assistance from FSV. FSV performed the 
datacleaning. JW, JD and LJB interpreted the data. JW and JD wrote the 
first draft of the article. LJB, FV, FS, CC reviewed and commented on the 
manuscript.

RSV GOLD collaborators

Josep Estrada1, MSc, PhD, Angela Gentile2, Prof, MD, Maria Flor
encia Lucion2, MD, Marcela Echavarria3, PhD, Noelia Reyes3, MSc, 
Fernando P. Polack4, MD, Mauricio T. Caballero4, MD, Annette Ala
faci5,6, BSc, Nigel Crawford5,6, MD, PhD, Jenny Thompson6, Warwick 
Butt5,6,7, MBBS, FRACP, Nusrat Homaira8, MBBS, MPH, PhD, Adam 
Jaffe8, BSc, MBBS, MD, FRCPCH, FRCP, FRACP, FThorSoc, Gemma 
Saravanos9, PhD, Philip Britton9, PhD, MD, FRACP, Christoph Binder10, 
MD, Angelika Berger10, Prof, MD, PhD, MBA, Bernhard Resch11, Prof, 
MD, Gülsen Sever Yildiz 11, MD, Fahmida Chowdhury12, MD, MPH, 
Ariful Islam12, MPH, Senjuti Saha13, PhD, Samir Saha13, PhD, José 
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