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Summary 

Background Respiratory syncytial virus (RSV) is the predominant viral pathogen 

associated with acute lower respiratory infection (ALRI) in children who are younger 

than 5 years. Little is reported on the national estimates of RSV-associated ALRI 

hospitalisations in these children on the basis of robust epidemiological data. We aimed 

to generate national level estimates for RSV-associated ALRI hospitalisations in children 

aged younger than 5 years. 

Methods  We included data for RSV and ALRI hospitalisation in children who were 

younger than 5 years from systematic literature reviews (including unpublished data) 

and from inpatient databases, representing 58 countries. We used two different 

methods, the rate-based method and the proportion-based method, to estimate 

national RSVassociated ALRI hospitalisations in children younger than 5 years in 2019. 
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The rate-based method synthesised data for laboratory-confirmed RSV-associated ALRI 

hospitalisation rates using a spatiotemporal Gaussian process metaregression (ST-GPR). 

The proportion-based method applied data for RSV positive proportions among ALRI to 

allcause ALRI hospitalisation envelopes (ie, total disease burden of ALRI hospitalisations 

of any cause) using a Bayesian regularised trimmed meta-regression (MR-BRT). Where 

applicable, we reported estimates by both methods to provide a plausible range for 

each country.  

Findings A total of 334 studies and 1985 data points (defined as an individual estimate 

for one age group and 1 year for each study) were included in our analysis, accounting 

for 398 million (59%) of the 677 million children aged younger than 5 years worldwide 

representing 58 countries. We reported the number of annual national RSV-associated 

ALRI hospitalisations for 29 countries using the rate-based method, and for 42 countries 

using the proportion-based method. The median number of RSV-associated ALRI 

hospitalisations in children younger than 5 years was 8·25 thousand (IQR 1·97–48·01), 

and the median rate of RSV-associated ALRI hospitalisations was 514 (339–866) 

hospitalisations per thousand children younger than 5 years. Despite large variation 

among countries, a high proportion of the RSV-associated ALRI hospitalisations were in 

infants aged younger than 1 year in all countries (median proportion 45%, IQR 32–56). In 

272 (76%) of the 358 years included in the analysis, the RSV-associated ALRI 

hospitalisation rate fluctuated between 0·8 and 1·2 times the country’s median yearly 

rate. General agreement was observed between estimates by the rate-based method 

and proportion-based method, with the exceptions of India, Kenya, Norway, and 

Philippines. 

Interpretation  By incorporating data from various sources, our study provides robust 

estimates on national level burden of RSV-associated ALRI hospitalisation in children 

aged younger than 5 years. These estimates are important for informing policy for the 

introduction of RSV immunisations and also serve as baseline data for the RSV disease 

burden in young children. 

Funding The Foundation for Influenza Epidemiology. 

Introduction 
Acute lower respiratory infections (ALRIs) are one of the leading causes of morbidity and mortality in 

children aged younger than 5 years globally.1,2 Respiratory syncytial virus (RSV) is the most common 

pathogen that causes ALRI in children in this age group.3,4 It is estimated that RSV was associated 

with 33.1 million ALRI episodes, 3.2 million ALRI hospital admissions, and 59 600 in-hospital ALRI 

deaths globally in 2015.5 The Institute for Health Metrics and Evaluation (IHME) estimated that 10.7 

million episodes of ALRI and 41 000 ALRI-associated deaths in children who were younger than 5 

years were attributable to RSV.6 RSV is the most common cause of respiratory hospitalisations in 

young children (particularly infants aged younger than 1 year) during RSV season, which is during 

winters in countries that are in temperate regions.7 This poses a substantial burden on health-care 

systems as RSV contributes to approximately 18% of pneumonia hospitalisations in young children.4 

When available, vaccines against RSV might have a high efficacy against severe diseases and 

therefore a substantial effect on RSV-related hospitalisations.8 Policy makers require national level 

estimates to inform decisions regarding the introduction of a vaccine for RSV and to assess its 

subsequent effect. Additionally, these estimates need to be based on locally available data and 

should not be extrapolated from other countries or regions. 
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 Research in context 

Evidence before this study 
Respiratory syncytial virus (RSV) is the most common viral pathogen associated with acute lower 

respiratory infection (ALRI) in children aged younger than 5 years. We previously estimated that 

RSV was associated with 33.1 million ALRI episodes and 3.2 million ALRI-related hospitalisations 

in children aged younger than 5 years globally. The Global Burden of Disease study done in 2016 

by the Institute of Health Metrics and Evaluation estimated that 10.7 million ALRI episodes in 

children younger than 5 years were attributable to RSV. The 2019 phase 3 trial results of the 

Novavax (MD, USA) maternal RSV vaccine (ResVax) showed an efficacy of 44.4% (95% CI 19.6–

61.5) against RSV-associated ALRI hospitalisations. Policy makers will require national level 

estimates of RSV associated burden on health-care systems to inform decisions regarding the 

introduction of RSV vaccines and to assess their ongoing effects. We searched PubMed on June 

30, 2020, for global or regional studies published between 1995 and 2020 that reported 

national-level estimates of RSV-associated ALRI in children aged younger than 5 years, using 

search terms “(“Respiratory syncytial virus*” OR “RSV”) AND (“hospitalisation” OR 

“hospitalization” OR “hospital admission”) AND (“nation*” OR “countr*”) AND (“child*” OR 

“pediatric” OR “paediatric”)”. However, no studies were available that reported national-level 

estimates of RSV-associated ALRI hospitalisations in young children. 

Added value of this study 
To our knowledge, this is the first study that estimated national-level RSV-associated ALRI 

hospitalisations in young children. We used data for RSV and ALRI hospitalisations from 

systematic literature reviews (including unpublished data) and inpatient databases (not included 

previously), including 334 studies and 1985 data points. We applied two different methods using 

independent data sources to estimate national RSV-associated ALRI hospitalisations in infants 

aged younger than 1 year, children aged between 1 and 5 years, and all children aged younger 

than 5 years in 58 countries (accounting for 398 million [59%] of the 677 million children 

younger than 5 years worldwide) that had robust data with minimal use of extrapolation. These 

methods were different from the risk-factor based model done in 2017 by Shi and colleagues 

that extrapolated national RSV-associated ALRI episodes from regional meta-estimates. In 

addition to the robust national-level estimates of RSV-associated ALRI hospitalisations, we found 

a consistently high proportion of RSV-associated ALRI hospitalisations in infants aged younger 

than 1 year across these countries. Our estimates of RSV-associated ALRI hospitalisations in 

young children provide national-level evidence for policy makers to inform decisions regarding 

prevention and management strategies for RSV. 

 

Implications of all the available evidence 

With numerous RSV immunisation products in the pipeline, our national estimates of RSV-

associated ALRI hospitalisations in children aged younger than 5 years, together with the 

available global estimates, provide important baseline information to support decision making 

about the introduction of these products. Our findings address some of the gaps in availability of 

robust published national burden estimates of RSV hospitalisation. However, estimates for RSV-

associated ALRI hospitalisation are still underrepresented in low-income countries in our study, 

warranting further research investment. 

 



Li, Y., Johnson, E.K., Shi, T., Campbell, Chaves, S.S., Commaille-Chapus, C. Dighero, I., James, S.L., 

Mahé, C., Ooi, Y, Paget, J., Pomeren, T. van, Viboud, Nair, H. National burden estimates of 

hospitalisations for acute lower respiratory infections due to respiratory syncytial virus in young 

children in 2019 among 58 countries: a modelling study. The Lancet Respiratory Medicine: 2020 

 _________________________________________________________________________________________________________________________________ 

 
   
This is a Nivel certified Post Print, more info at nivel.nl 4 

As part of the Burden of Influenza and RSV Disease (BIRD) project (a consortium constituted of the 

University of Edinburgh, Netherlands Institute for Health Services Research [Nivel], IHME, National 

Institutes of Health, and OpenHealth), we attempted to generate national level estimates for RSV-

related hospitalisations in young children using all available sources of data with minimal 

extrapolation. Instead of producing one estimate for one country, we sought to produce a range of 

plausible estimates derived from different types of data and approaches for countries with data for 

RSV-related hospitalisations. 

Methods 

Study design 
We included data from systematic literature reviews (including unpublished data from the RSV 

burden estimates for 2017)5 and from IHME clinical inpatient databases. We focused on three age 

groups (referred to as BIRD age groups hereafter) for reporting: infants aged younger than 1 year, 

children aged between 1 and less than 5 years, and overall reporting for children aged younger than 

5 years. Two different methods based on independent data sources (ie, the rate-based method and 

the proportion-based method) were applied to estimate national level burden of RSV-associated ALRI 

hospitalisations. The rate-based method used data for rates of RSV-associated ALRI admitted to 

hospital, whereas the proportion-based method used data for the proportion of RSV positive children 

with ALRI who were admitted to hospital and tested positive for RSV (figure 1). 

[Figure 1] 

Data availability and ethics 
All data extracted from the systematic literature review (including unpublished data) are available 

through the Edinburgh Datashare.9 The IHME databases can be found online. As only published 

aggregated data were included, this work did not require ethical approval. The source codes for the 

analysis are available upon request. 

The rate-based method 
The rate-based method involved synthesising evidence from studies that reported laboratory-

confirmed RSV-associated ALRI hospitalisation rate. We used data for RSV-associated ALRI 

hospitalisation rates from a systematic literature review and unpublished data, as detailed 

previously.5 Briefly, we included data for laboratory-confirmed RSV-associated ALRI hospitalisation 

rates in children aged younger than 5 years. Adjustments were made at the individual-study level to 

account for underascertainment of RSV by applying the proportion of RSV positivity among patients 

with ALRI being tested for RSV to all patients with ALRI. All age subgroups that were younger than 5 

years were also extracted. The extracted rates were then modelled using a spatiotemporal Gaussian 

process meta-regression (ST-GPR) developed for the Global Burden of Disease (GBD) project initiated 

by IHME.10 In ST-GPR, a linear mixed effects model was run with age as a predictive covariate 

(appendix p 2). The model result was an estimate of rates of RSV-associated ALRI hospitalisation from 

1990 to 2019 across all countries that had relevant RSV data, in which estimates in years and 

locations with sparse data were strengthened by age patterns observed in years and locations with 

stronger empirical data. To generate final estimates by each country, only the posterior fits (ie, 

model predicted values) from the years when data for RSV were actually available were included to 

avoid overextrapolation. 95% CIs were calculated on the basis of 2.5th and 97.5th percentiles of 

1000 posterior samples. 
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Sensitivity analyses were done using a random-effect meta-analysis model to compare the results 

with the ST-GPR model. For each BIRD age group per country, a separate meta-analysis was done if 

two or more studies were available; if only one study was available, the estimate of that study was 

then reported to represent the corresponding age group in that country. 

[Figure 2] 

The proportion-based method 
The proportion-based method applied the proportion of children who were hospitalised with ALRI 

and tested positive for RSV to an all-cause ALRI hospitalisation envelope. We included data for the 

proportion of children who were hospitalised with ALRI and tested positive for RSV from systematic 

reviews and unpublished data, as detailed previously.5 Briefly, we extracted the proportion of 

children with laboratory-confirmed RSV among all ALRI hospitalisations that were tested for RSV in 

children aged younger than 5 years. All age subgroups that were younger than 5 years were also 

extracted and included. For the all-cause ALRI hospitalisation envelope, we included the 

hospitalisation counts for ALRI from IHME GBD inpatient datasets that included data from 42 

countries from 1990 to 2017 (appendix pp 3, 4).11 Numbers of ALRI hospitalisation were identified by 

searching for ALRI-related International Classification of Disease (ICD)-10 or ICD-9 codes (appendix p 

5) in the primary diagnosis field. The clinical data used for the ALRI analysis differed from that used in 

a previous ALRI analysis produced by the IHME GBD.6 First, we focused on hospitalisation of children 

with ALRI in this study, while the IHME GBD also included data for outpatient or emergency 

department care. Second, the clinical dataset at IHME has grown since publication of the IHME GBD, 

and this study included three additional countries (Iran, Botswana, and Jordan) that were recently 

included. Third, we used narrower range of ICD codes for ALRI than the IHME GBD 2016 (appendix p 

6). 

[Figure 2] 
 

The RSV proportion data were then modelled using a Bayesian regularised trimmed meta-

regression (MR-BRT).12 The MR-BRT model produced estimates of the proportion of children who 

were hospitalised with ALRI and tested positive for RSV while accounting for within-study 

heterogeneity by location and age, as well as error and bias between sources (appendix p 2). As a 

covariate, location was used at the IHME GBD’s super region and regional levels (appendix p 7). To be 

nationally representative, where applicable, the ALRI inpatient data for each country were scaled by 

the estimated rate of admissions per capita using an inpatient use envelope produced by IHME.13 

Finally, the results of RSV proportion were applied to the ALRI hospitalisation rate for each country 

for each BIRD age group. 95% CIs were calculated on the basis of the 2·5th and 97·5th percentiles of 

1000 posterior samples. 

Reporting of the estimates 
For each method, we reported the number of RSV-associated ALRI hospitalisations by applying the 

average annual rate to the population in 2019 for each BIRD age group per country.14 Countries were 

grouped by the World Bank income group for reporting.15 To understand the yearly variation in the 

RSV-associated ALRI hospitalisation rates, we selected a subset of countries where 3 or more years of 

results were available. Among this subset of countries, we calculated the median and the IQR of the 

RSV-associated ALRI hospitalisation rates per age, method, and country. We also calculated the 

relative rate ratio between the rate in a particular year versus the median rate during the years for 

which rates were available, for each country. Additionally, through a systematic literature search,16 
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we identified modelling studies that estimated RSV-associated excess hospitalisation in any of the 

BIRD age groups, which were not included in either method. These studies included a weekly or 

monthly population-level time series of aggregated broad respiratory hospitalisations and RSV 

positive cases, and used regression models to estimate RSV-contributable hospitalisations. These 

estimates were compared with our main results by the rate-based method and the proportion-based 

method. 

As a consistency check with previous burden of disease exercises, we attempted to extrapolate 

the estimate by each method to a global estimate and compare with previous global estimates.5 

Firstly, we scaled up the number of total RSV-associated ALRI hospitalisations on the basis of the  

ratio of populations between countries included in the analysis and all countries within each World 

Bank income classification. Secondly, we added up the adjusted total number of hospitalisations 

across the four World Bank income regions to derive a global estimate. 

The analyses were done using the R software (version 3.6.1).17 This study was done in accordance 

with the Guidelines for Accurate and Transparent Health Estimates Reporting (GATHER) 

recommendations (appendix p 20). 

Role of the funding source 
BIRD was funded by an unrestricted grant from the Foundation for Influenza Epidemiology (Paris, 

France). This foundation is funded by several vaccine manufacturers who had no role in the study 

design, data collection, data analysis, data interpretation, or writing of the report. SSC and CM are 

full-time employees of one of these manufacturers, Sanofi Pasteur, and contribute part of their time 

to the foundation; their contributions to BIRD and to this manuscript were in the context of their 

work for the foundation, and Sanofi Pasteur had no role in the study design, data collection, data 

analysis, data interpretation, or writing of this report. The corresponding author (HN) had full access 

to all the data in the study and had final responsibility for the decision to submit for publication. 

[Table] 

Results 
We included a total of 334 studies and 1985 data points in our analysis (appendix pp 3, 8–10), 

representing 58 countries and accounting for 398 million (59%) of 677 million of children aged 

younger than 5 years worldwide. The median number of RSV-related hospitalisations reported 

among studies was 535 (IQR 130–1696) for the rate-based method and 155 (80–375) for the 

proportion-based method. Estimates using the rate-based method were available in 29 countries and 

estimates using the proportion-based method were available in 42 countries (figure 2). 13 countries 

had estimates available from both the rate-based and proportion-based methods. For these 

countries, both estimates were reported as a range of plausible estimates. 

The estimates for these 13 countries were similar in general (with overlapping CIs), except for 

India, Kenya, Norway, and Philippines, where estimates from the rate-based method were 

consistently higher than those from the proportion-based method across all BIRD age groups 

(appendix p 16). Results from the sensitivity analysis suggested that estimates using the ST-GPR 

model and using the random-effect model for the rate-based method were similar. Estimates using 

the random-effect model had wider 95% CIs (appendix p 17). 

The table presents the number of RSV-associated ALRI hospitalisations in children younger than 5 

years among the 58 countries, grouped by the World Bank income classification (results on RSV-

associated ALRI hospitalisation rates are available in appendix pp 11–13). The median number of 

RSV-associated ALRI hospitalisations in children younger than 5 years was 8.25 thousand (IQR 1・

97–48.01), and the median rate of RSV-associated ALRI hospitalisations was 514 (339–866) 
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hospitalisations per thousand children younger than 5 years. Despite the great variation among 

countries, a disproportionally high amount of RSV-associated ALRI hospitalisations in infants younger 

than 1 year were observed across all the countries (median proportion 45%, IQR 32–56), especially in 

the low-income countries (58% IQR 50–62; figure 3). 

Of the 58 countries included in the study, 36 countries had three or more years of data available 

(figure 4 and appendix p 18). The hospitalisation rate of RSV-associated ALRI in children aged 

younger than 5 years fluctuated from 0.8 to 1.2 times the country’s median yearly rate in 272 (76%) 

of the 358 years analysed. The rate fluctuated between 0.5 and 2.0 times the country’s median 

yearly rate in 355 (99%) of the 358 years we studied. The yearly fluctuation was more pronounced in 

infants aged younger than 1 year compared with children between 1 and 5 years, with 0.8 to 1.2 

times the country’s median yearly rate seen in 250 (70%) of 358 of the years (p=0.03 by chi-square 

test. 

Additionally, we extracted RSV-excess hospitalisation estimates from six modelling studies18–23 and 

compared these estimates with the estimates for RSV-associated ALRI hospitalisations in our analysis. 

We found that the number of RSV-excess hospitalisations reported in these modelling studies were 

generally around the higher bound of our estimates for RSV-associated ALRI hospitalisations 

(appendix p 14). 

Our national estimates using the rate-based method and the proportion-based method could be 

extrapolated to a global estimate of 4.1 million (95% CI 3.9–4.3) and 2.5 million (0.7–5.7) RSV-

associated ALRI hospitalisations in children aged younger than 5 years, respectively. Interestingly, the 

extrapolated estimates using the rate-based method were much higher than those using the 

proportion-based method for the low-income and lower-middle income regions, whereas the overall 

estimates were very similar between the two methods for the upper-middle and high income regions 

(appendix p 15). 

Discussion 
To the best of our knowledge, our study shows the first robust national-level estimates of RSV-

associated ALRI hospitalisations in children aged younger than 5 years in 58 countries using two 

different methods and independent data sources from systematic literature reviews and clinical 

databases (not included previously in our previous study).5 We provided a range of plausible 

estimates for these countries using both the methods. Each of our national-level estimates were 

based on real-world data for countries with minimal extrapolation from estimates from other 

countries or regions, which was different from our previous study that extrapolated data for 

national-level RSV-associated ALRI episodes from regional-level meta-estimates based on country-

level risk factors.5 Moreover, we found a consistently high proportion of RSV-associated ALRI 

hospitalisations in the first year of life across these countries (median proportion 45%, IQR 32–56), 

especially in low-income countries (58%, 50–62). 

Our estimates showed that the median number of RSV-associated ALRI hospitalisations in children 

aged younger than 5 years in 2019 was 8.25 thousand (IQR 1.97–48.01), with a rate of 514 (339–

866) hospitalisations per thousand. We did several plausibility checks to validate these estimates. 

Our sensitivity analysis that used a simple random-effect meta-analysis among the RSV-associated 

ALRI rate data resulted in similar estimates as the ST-GPR model of the rate-based method. We also 

compared our estimates of RSV-associated ALRI hospitalisations with studies that modelled excess 

hospitalisations of RSV (eg, RSV-respiratory hospitalisations), which were independent of either 

method. Estimates from these modelling studies were generally around the higher bound of our 

estimates, which was expected as excess hospitalisations capture broader respiratory 

hospitalisations attributable (ie, the direct burden) and contributable (ie, the indirect burden) to RSV, 

relative to more specific estimates of RSV-associated ALRI hospitalisations in our study. Moreover, 
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we extrapolated the national estimates by each method to a global estimate assuming that countries 

in each World Bank income region were representative of their respective regions. This resulted in a 

global estimate of 4.1 million (95% CI 3.9–4.3) RSV-associated ALRI hospitalisations in children aged 

younger than 5 years by the rate-based method and 2.5 million (0.7–5.7) RSV-associated ALRI 

hospitalisations by the proportion-based method. The range of the estimates was broadly consistent 

with our previous global estimate of 3.2 million (2.7–3.8) RSV-associated ALRI hospitalisations 

using a different approach.5 

Each method (and the corresponding data) in our study has advantages and disadvantages. The 

rate-based method was based on studies that directly measured the RSV-associated ALRI 

hospitalisation rates from individual-patient-level data. By contrast, the proportion-based method 

required synthesis of two different sources of data (ie, the RSV positive proportion and the ALRI 

hospitalisation rates), which did not always necessarily represent the same population. However, 

studies included in the rate-based method had relatively smaller sample sizes and were based on one 

or a few locales of a country whereas the ALRI inpatient databases tended to be nationally or sub-

nationally representative (appendix pp 4, 5). Therefore, in this study, we consider that these 

estimates represent a plausible range of the RSV burden.  

Despite the differences between the two methods, nine of the 13 countries (69%) with both 

estimates available had similar estimates. For the remaining four countries, India, Kenya, Norway, 

and Philippines, the estimates using the rate-based method were higher than those from the 

proportion-based method. There are several possible reasons why the two estimates were not 

consistent. First, the two methods used data that had different study years and study locations. For 

example, the data for the rate-based method in Norway came from an earlier study (before 2000)24 

that was done in Akershus, a suburban and countryside region of Norway, whereas the inpatient 

data for the proportion-based method came from the Norwegian Patient Registery and were 

available in more recent years (ie, 2008–2012). 

Second, the discrepancy could be explained by the low rates of health-care use that were used to 

scale up ALRI hospitalisations in some of the countries. For example, the rates of health-care use per 

capita for India (0.06), Kenya (0.05), and Philippines (0.02) were very low compared with the global 

rate of 0.10.13 Low rates of health-care use could also explain the differences in global burden 

estimates by the two methods. Estimates by the rate-based method were higher than those by the 

proportion-based method for low-income and lower-middle income regions where rates of health-

care use were generally low, whereas estimates were similar for the upper-middle and high-income 

regions (appendix p 15). 

Third, variations in coding practices might partly explain the differences as children admitted 

because of ALRI might not be coded as ALRI and thus not captured in our analysis. Fourth, some of 

the IHME inpatient databases used by the proportion-based method were for single hospitals and 

might not have been nationally representative. 

Our results suggest that yearly rates of RSV-associated ALRI hospitalisation in children aged 

younger than 5 years fluctuated between 0·8 and 1·2 times a country’s median yearly rate in most 

(272 [76%] of 358) years and, less frequently (83 [23%] of 358 years), might vary by as much as 0·5 

and 2·0 times compared with the median. The yearly variation for the infant age group (ie, infants 

younger than 1 year was more pronounced than the older age groups (ie, children age between 1 

and <5 years). These estimates indicate the probable yearly variation in demand for hospital beds 

and can assist health-care planners when planning surge capacities. In addition to the overall annual 

hospitalisations, the amplitude of the RSV seasonal peak was another important factor when 

assessing the demand for hospital beds.25 However, we were unable to incorporate seasonal activity 

of RSV into our estimates because of the absence of national-level RSV surveillance data for the same 

period. 
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Our study has several limitations. First, we had little data from low-income countries, accounting 

for 8% (9 million of 116 million) of the population of children aged younger than 5 years from that 

region; for comparison, data were available for 63% (194 million of 310 million) of the population of 

children aged younger than 5 years from lower-middle income countries, 80% (146 million of 183 

million) from upper-middle income countries, and 71% (48 million of 68 million) from high-income 

countries. 

This shortage of data for low-income countries highlights the gaps in RSV burden data, especially 

in sub-Saharan African countries. Unexpectedly, our study did not have the highest coverage of high-

income countries that we expected to have the most RSV burden data (eg, France and Canada were 

not included because of a shortage of data). These data gaps were largely due to the shortage of a 

well-defined catchment population by hospitals that were essential for calculating hospitalisation 

rates. This issue could potentially be addressed by carrying out health-care use surveys.26 Second, 

constrained by the clinical databases, only children with ALRI as the primary diagnosis were included 

for the proportion-based method, potentially leading to an underestimation. We might have missed 

a small proportion of children with ALRI as their non-primary diagnosis; a study in the USA reported 

that less than 0.5% of paediatric ALRI cases had ALRI listed as their non-primary diagnosis.27 Third, 

overall, 19 (27%) out of 71 estimates were only based on 1 year of data and thus were subject to 

yearly variation of RSV-associated ALRI hospitalisations. In detail, these 19 estimates comprised 11 

(33%) of 33 estimates from low-income and middle-income countries, and 8 (21%) of 38 estimates 

from high-income countries. 

Fourth, although we highlighted the disproportionately high burden of RSV-associated ALRI 

hospitalisations in the first year of life, we were unable to report the burden in finer age bands (eg, 

<6 months vs ≥6 months) that have important implications for RSV immunisation strategies. Finally, 

our estimates were affected by the change of diagnostic assay for RSV over time, with PCR tests used 

in more recent studies; nonetheless, our sensitivity analysis that excluded results before 2000 did not 

yield substantially different estimates (appendix p 19). 

Our estimates highlight the substantial gap in RSV burden data in low-income countries where the 

burden of severe RSV (eligible for hospital admission) is disproportionately higher than in other 

income groups. RSV is an important cause of hospitalisation in children aged younger than 5 years in 

most countries and causes considerable pressure on the provision of hospital beds. In under-

resourced health systems where demands on hospital beds are high and children with RSV need 

continuous care, many severely ill children with RSV have to be turned away.28 Our estimates also 

highlight the importance of RSV in general hospital capacity planning and were based on real-world 

robust data with minimal extrapolation. These estimates are important for informing policy for 

decisions regarding the introduction of RSV immunisations and also serve as baseline data for 

assessing the effect of implementing RSV immunisation programmes. To understand the effects of 

RSV immunisation on health systems and disease burden attributable to RSV, robust multicentre RSV 

surveillance at the national level will need to be initiated (for at least 3 years) before the introduction 

of RSV immunisation and sustained after the introduction phase. To this end, WHO have initiated 

global RSV surveillance in 25 countries across the world (building on the Global Influenza Surveillance 

and Response System), which is expected to build an evidence base for decision making on the 

introduction of RSV immunisation at the national level.29 Countries would need to incorporate 

surveillance of RSV within their routine influenza infectious disease surveillance platforms to ensure 

local ownership and long-term sustainability. 
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[Tables and figures] 

Figure 1: Schematic figure presenting the workflow of the rate-based method and the proportion-
based method List of Institute for Health Metrics and Evaluation regions and super regions 
are available in the appendix (p 7). ALRI=acute lower respiratory infection. 
ICD=International Classification of Disease. RSV=respiratory syncytial virus. 

 
 

Figure 2: Countries included in the study, by method NA=no data available. 
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Table:  Number of RSV-associated ALRI hospitalisations in children younger than 5 years in 2019, by 
income group and country 
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Figure 3 Proportion of RSV-associated ALRI hospitalisations by income group in infants younger 
than 1 year among all RSV-associated ALRI hospitalisations in children younger than 5 
years Top of box represents upper IQR of the proportion of RSV hospitalisations in infants, 
middle of box represents median IQR of the proportion of RSV hospitalisations in infants, 
and bottom of box represents lower IQR of the proportion of RSV hospitalisations in infants. 
Top end of whisker represents highest value, excluding outliers (defined as any points that 

have a longer distance than 1・5 times IQR from the box). Bottom end of whisker 
represents lowest value, excluding outliers. Dots represent outliers. 
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Figure 4: Yearly variation in RSV-associated ALRI hospitalisation rates in children younger than 5 
years                        
Results are shown as relative rate ratio to the median rate in years for which the rates were 
available for each country. Estimates that were available for ≥3 years are presented. 

 

 


