
Table S1. Preferred reporting items for systematic reviews and meta-analyses (PRISMA) 2020 checklist. 

Section and Topic 
Item 

# 
Checklist item 

Location 

where item is 

reported 

TITLE 

Title 1 Identify the report as a systematic review. Title 

ABSTRACT 

Abstract 2 See the PRISMA 2020 for Abstracts checklist. Abstract 

INTRODUCTION 

Rationale 3 Describe the rationale for the review in the context of existing knowledge. Introduction 

Objectives 4 Provide an explicit statement of the objective(s) or question(s) the review addresses. Introduction in 

the last 

paragraph and 

Methods. 

METHODS 

Eligibility criteria 5 Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. Methods 

Information sources 6 Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the date when each 

source was last searched or consulted. 

Methods 

Search strategy 7 Present the full search strategies for all databases, registers, and websites, including any filters and limits used. Table S2 in 

Supplementary 

Material. 

Selection process 8 Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record and each 

report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process. 

Methods 

Data collection 

process 

9 Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked independently, 

any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the process. 

Methods 

Data items 10a List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each study were 

sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect. 

Methods 

10b List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any assumptions 

made about any missing or unclear information. 

Methods 

Study risk of bias 

assessment 

11 Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each study and 

whether they worked independently, and if applicable, details of automation tools used in the process. 

Methods. 

Tables S3 and 

S4 in 

Supplementary 
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Section and Topic  
Item 

# 
Checklist item  

Location 

where item is 

reported  

Material. 

Effect measures  12 Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results. Methods 

Synthesis methods 13a Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and comparing 

against the planned groups for each synthesis (item #5)). 

Methods 

13b Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions. Methods 

13c Describe any methods used to tabulate or visually display results of individual studies and syntheses. Methods 

13d Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the model(s), method(s) to 

identify the presence and extent of statistical heterogeneity, and software package(s) used. 

Methods 

13e Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression). Methods 

13f Describe any sensitivity analyses conducted to assess robustness of the synthesized results. Methods 

Reporting bias 

assessment 

14 Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases). Not applicable 

because this 

review has no 

missing data. 

Certainty 

assessment 

15 Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. Methods in the 

last paragraph. 

Table S10 in 

Supplementary 

Material. 

RESULTS   

Study selection  16a Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in the review, 

ideally using a flow diagram. 

Figure 1 

16b Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded. Appendix A. 

Study 

characteristics  

17 Cite each included study and present its characteristics. Results Table 

1. Tables S6 

and S7 in 

Supplementary 

Material.  

Risk of bias in 

studies  

18 Present assessments of risk of bias for each included study. Tables S3 and 

S4 in 

Supplementary 
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Section and Topic  
Item 

# 
Checklist item  

Location 

where item is 

reported  

Material. 

Results of 

individual studies  

19 For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision (e.g. 

confidence/credible interval), ideally using structured tables or plots. 

Results Table 

2 and Figure 2. 

Tables S8 and 

Figure S1 in 

Supplementary 

Material. 

Results of 

syntheses 

20a For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. Results Table 

2 and Table S9 

in 

Supplementary 

Material. 

Discussion 

section.  

20b Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. 

confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect. 

Results Table 

2 and Figure 2. 

Tables S8 and 

Figure S1 in 

Supplementary 

Material.  

20c Present results of all investigations of possible causes of heterogeneity among study results. Results Table 

2. Tables S8 

and S9 and 

Figure S3 in 

Supplementary 

Material.  

20d Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. Table S8 in 

Supplementary 

Material. 

Reporting biases 21 Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed. Not applicable 

because this 

review has no 

missing data. 

Certainty of 22 Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. Table S10 in 
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Section and Topic  
Item 

# 
Checklist item  

Location 

where item is 

reported  

evidence  Supplementary 

Material. 

DISCUSSION   

Discussion  23a Provide a general interpretation of the results in the context of other evidence. Discussion 

23b Discuss any limitations of the evidence included in the review. Discussion 

23c Discuss any limitations of the review processes used. Discussion 

23d Discuss implications of the results for practice, policy, and future research. Discussion 

OTHER INFORMATION  

Registration and 

protocol 

24a Provide registration information for the review, including register name and registration number, or state that the review was not registered. Abstract and 

Methods. 

24b Indicate where the review protocol can be accessed, or state that a protocol was not prepared. Methods 

24c Describe and explain any amendments to information provided at registration or in the protocol. No 

amendments 

were made to 

the protocol. 

Support 25 Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review. Funding 

statement 

section. 

Competing interests 26 Declare any competing interests of review authors. Competing 

interests 

section. 

Availability of data, 

code and other 

materials 

27 Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included studies; data 

used for all analyses; analytic code; any other materials used in the review. 

Main 

manuscript, 

Supplementary 

Material, and 

Appendix A. 

 

 
From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71 

For more information, visit: http://www.prisma-statement.org/  
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Table S2. Search strategies from the PubMed, Scopus, and Web of Science databases. 

PubMed search strategy: 

(((respiratory syncytial virus or RSV) AND epidemiology) or ((respiratory syncytial virus or 

RSV) and seasonality) or ((respiratory syncytial virus or RSV) and hospitalization)) NOT 

(resveratrol OR Rous sarcoma virus OR bovine OR mice OR ferret OR macrophages OR in vitro 

OR nosocomial OR mathematical) Filters: from 2015/1/1 - 2022/12/31 

Scopus search strategy: 

((( TITLE-ABS ( ( ( "respiratory syncytial virus" OR "RSV" ) AND "epidemiology" ) ) ) OR ( 

TITLE-ABS ( ( ( "respiratory syncytial virus" OR "RSV" ) AND "seasonality" ) ) ) OR ( ( TITLE-

ABS ( "respiratory syncytial virus" OR "RSV" ) ) AND ( TITLE-ABS ( "hospitalization" ) ) ) ) 

AND NOT ( ALL ( ( "resveratrol" OR "Rous sarcoma virus" OR "bovine" OR "mice" OR "ferret" 

OR "macrophages" OR "in vitro" OR "nosocomial" OR "mathematical" ) ) )) AND (PUBYEAR 

> 2014 AND PUBYEAR < 2023) 

Web of Science search strategy: 

1: ALL=(((respiratory syncytial virus or RSV) AND epidemiology)) 

2: ALL=(((respiratory syncytial virus or RSV) and seasonality)) 

3: ALL=((respiratory syncytial virus or RSV) and hospitalization) 

4: ALL=((resveratrol OR Rous sarcoma virus OR bovine OR mice OR ferret OR macrophages 

OR in vitro OR nosocomial OR mathematical)) 

5: ((#1) OR #2) OR #3 Timespan: 2015-01-01 to 2022-12-31 

6: (#5) NOT #4 Timespan: 2015-01-01 to 2022-12-31
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Table S3. Risk of bias tool by Hoy et al. 

The Hoy et al. tool for assessing bias in prevalence studies. Yes (1)/No (0)  

Domains of external validity  

1. Was the study’s target population a close representation of the national 

population in relation to relevant variables? 

 

2. Was the sampling frame a true or close representation of the target 

population? 

 

3. Was some form of random selection used to select the sample, OR was a 

census undertaken? 

 

4. Was the likelihood of nonresponse bias minimal?  

Domains of internal validity  

5. Were data collected directly from the subjects (as opposed to a proxy)?  

6. Was an acceptable case definition used in the study?  

7. Was the study instrument that measured the parameter of interest shown to 

have validity and reliability? 

 

8. Was the same mode of data collection used for all subjects?  

9. Was the length of the shortest prevalence period for the parameter of 

interest appropriate? 

 

10. Were the numerator(s) and denominator(s) for the parameter of interest 

appropriate? 

 

 

Comment: In this review, we identified the target population as children who were hospitalized 

due to lower respiratory tract infection (LRTI). Furthermore, we utilized the term "LRTI" as the 

case definition.  

 

Interpretation of the risk of bias tool 

• 7-10: Low risk of bias 

• 4-6: Moderate risk of bias 

• 0-3: High risk of bias. 

 

Reference: 

Hoy D, Brooks P, Woolf A, et al. Assessing risk of bias in prevalence studies: modification of an 

existing tool and evidence of interrater agreement. J Clin Epidemiol. 2012;65(9):934-939. 

doi:10.1016/j.jclinepi.2011.11.014 
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Table S4. Risk of bias assessment.  

Author D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 Score Risk of bias 

Agca et al. [1] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Akkoc et al. [2] 0 1 0 1 1 1 1 1 1 1 8 Low risk 

Al-Zayadneh et al. [3] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Assane et al. [4] 0 0 0 0 1 0 1 1 1 1 5 Moderate risk 

Baldassarre et al. [5] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Barbati et al. [6] 0 0 0 0 1 0 1 1 1 1 5 Moderate risk 

Bedir Demirdağ et al. [7] 0 0 0 0 1 0 1 1 1 1 5 Moderate risk 

Ben-Shimol et al. [8] 0 1 0 1 1 1 1 1 1 1 8 Low risk 

Berdah et al. [9] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Bermúdez Barrezueta et al. [10] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Bhardwaj et al. [11] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Brisca et al. [12] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Buendia et al. [13] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Buendía et al. [14] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Camporesi et al. [15] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Camporesi et al. [16] 0 1 0 1 1 1 1 1 1 1 8 Low risk 

Cao et al. [17] 0 1 1 1 1 1 1 1 1 1 9 Low risk 

Carlone et al. [18] 0 0 0 1 1 0 1 0 1 1 5 Low risk 

Chandy et al. [19] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Chu et al. [20] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Coma et al. [21] 1 1 0 1 1 1 1 0 1 1 8 Low risk 

Curatola et al. [22] 0 0 0 1 1 0 1 1 0 1 5 Moderate risk 

Curatola et al. [23] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

De Rose et al. [24] 0 1 0 1 1 1 1 1 1 1 8 Low risk 

Diesner-Treiber et al. [25] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Esen et al. [26] 1 1 0 1 1 1 1 1 1 1 9 Low risk 
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Faraguna et al. [27] 0 1 0 1 1 1 1 1 1 1 8 Low risk 

Feng et al. [28] 0 1 0 1 1 1 1 1 1 1 8 Low risk 

Foley et al. [29] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Giamberardino et al. [30] 0 0 0 0 1 0 1 1 1 1 5 Moderate risk 

Gonapaladeniya et al. [31] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Grochowska et al. [32] 1 1 0 1 1 1 1 0 1 1 8 Low risk 

Guerrero-Del-Cueto et al. [33] 1 1 0 1 1 1 1 0 1 1 8 Low risk 

Guitart et al. [34] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Haddadin et al. [35] 0 1 0 1 1 1 1 1 1 1 8 Low risk 

Havdal et al. [36] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Hu et al. [37] 1 1 0 1 1 0 1 1 1 1 8 Low risk 

Ippolito et al. [38] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Jiang et al. [39] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Jiang et al. [40] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Jiang et al. [41] 0 1 0 1 1 1 1 1 1 1 8 Low risk 

Jullien et al. [42] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Kang et al. [43] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Kıymet et al. [44] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Knudsen et al. [45] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Kockuzu et al. [46] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Komoyo et al. [47] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Korsun et al. [48] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Kume et al. [49] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Kurskaya et al. [50] 0 1 0 1 1 1 1 1 1 1 8 Low risk 

Lagare et al. [51] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Lamrani Hanchi et al. [52] 1 1 0 0 1 1 1 1 1 1 8 Low risk 

Li et al. [53] 0 1 0 1 1 1 1 1 1 1 8 Low risk 

Li et al. [54] 0 1 0 1 1 1 1 1 1 1 8 Low risk 

Li et al. [55] 1 1 0 1 1 1 1 1 1 1 9 Low risk 
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Li et al. [56] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Liu et al. [57] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Liu et al. [58] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Lucion et al. [59] 0 1 0 1 1 1 1 0 1 1 7 Low risk 

Ma et al. [60] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Mackenzie et al. [61] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Maglione et al. [62] 0 0 0 1 1 0 1 0 0 1 4 Moderate risk 

Maruo et al. [63] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Mira-Iglesias et al. [64] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Moreira et al. [65] 0 1 0 1 1 0 1 1 1 1 7 Low risk 

Nenna et al. [66] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Nenna et al. [67] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Ng et al. [68] 0 1 0 1 1 1 1 1 1 1 8 Low risk 

Núñez-Samudio et al. [69] 0 1 0 1 1 1 1 1 1 1 8 Low risk 

Nunziata et al. [70] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Oumei et al. [71] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Pale et al. [72] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Pierangeli et al. [73] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Pogonowska et al. [74] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Prasad et al. [75] 1 1 1 1 1 1 1 1 1 1 10 Low risk 

Prasad et al. [76] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Presti et al. [77] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Pruccoli et al. [78] 1 0 0 1 1 0 1 0 1 1 6 Moderate risk 

Qiu et al. [79] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Ramezannia et al. [80] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Rha et al. [81] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Roland et al. [82] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Sachs et al. [83] 0 1 0 1 1 1 1 1 1 1 8 Low risk 

Sarkar et al. [84] 0 1 0 1 1 1 1 1 1 1 8 Low risk 
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Savaş Şen et al. [85] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Shen et al. [86] 0 1 0 1 1 1 1 1 1 1 8 Low risk 

Shen et al. [87] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Shi et al. [88] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Singh et al. [89] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Sobrinho et al. [90] 1 1 0 1 1 1 1 0 1 1 8 Low risk 

Song et al. [91] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Stera et al. [92] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Tang et al. [93] 0 0 0 0 1 0 1 1 1 1 5 Moderate risk 

Thongpan et al. [94] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Thwaites et al. [95] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Trenholme et al. [96] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Tsergouli et al. [97] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Valley-Omar et al. [98] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Varela et al. [99] 0 0 0 0 1 0 1 1 1 1 5 Moderate risk 

Virant et al. [100] 1 1 0 1 1 0 1 1 1 1 8 Low risk 

Vittucci et al. [101] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Wang et al. [102] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Watanabe et al. [103] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Weldetsadik et al. [104] 0 1 0 1 1 1 1 1 1 1 8 Low risk 

Wen et al. [105] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Windsor et al. [106] 0 0 1 0 1 0 1 1 1 1 6 Moderate risk 

Xia et al. [107] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Xu et al. [108] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Yan et al. [109] 0 1 0 1 1 1 1 1 1 1 8 Low risk 

Ye et al. [110] 1 1 0 1 1 1 1 1 1 1 9 Low risk 

Zhao et al. [111] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Zhao et al. [112] 0 0 0 1 1 0 1 1 1 1 6 Moderate risk 

Abbreviations: D, Domain. 
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Table S5. Countries of the studies included in this systematic review and meta-analysis. 

Country N=112 Percent (%) 

Argentina 1 0.9 

Australia 1 0.9 

Austria 1 0.9 

Belgium 1 0.9 

Bhutan 1 0.9 

Brazil 5 4.5 

Bulgaria 1 0.9 

Central African Republic 1 0.9 

China 27 24.1 

Colombia 2 1.8 

Ethiopia 1 0.9 

France 1 0.9 

Gambia 1 0.9 

Greece 1 0.9 

India 5 4.5 

Iran 1 0.9 

Israel 2 1.8 

Italy 20 17.9 

Japan 2 1.8 

Jordan 1 0.9 

Malaysia 1 0.9 

Morocco 1 0.9 

Mozambique 1 0.9 

New Zealand 3 2.7 

Niger 1 0.9 

Norway 2 1.8 

Panama 1 0.9 

Poland 2 1.8 

Russia 1 0.9 

Senegal 1 0.9 

Slovenia 1 0.9 

South Africa 1 0.9 

Spain 5 4.5 

Sri Lanka 1 0.9 
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Thailand 1 0.9 

Turkey 7 6.3 

United Kingdom 2 1.8 

United States of America 4 3.6 

Total 112 100 
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Table S6. Characteristics of all included studies. 

Study Period Design Sampling Timing Country WHO-Region Sample type Diagnostic 

technique$ 

Age Male 

(%) 

Agca et al. [1] 

2021 

March 2020 to 

February 2021. 

Cross-sectional Consecutive Retrospective Turkey European Nasopharyngeal 

secretions 

Multiplex RT-

PCR 

< 18 years 62.4% 

Akkoc et al. [2] 

2022 

January 2019 to 

February 2020 

Cross-sectional Consecutive Retrospective Turkey European Nasopharyngeal 

secretions 

Multiplex RT-

PCR 

1 month to 

5 years 

73.8% 

Al-Zayadneh et 

al. [3] 2021 

December 2018 to 

April 2019 

Longitudinal Consecutive Prospective Jordan Eastern 

Mediterranean 

Nasopharyngeal 

secretions 

Multiplex RT-

PCR 

1 month to 

15 years 

62.5% 

Assane et al. [4] 

2018 

January 2015 to 

January 2016 

Cross-sectional Consecutive Prospective Senegal African Nasopharyngeal 

secretions 

Multiplex RT-

PCR 

< 5 years 59.9% 

Baldassarre et 

al. [5] 2023 

1 January to 31 

December 2021. 

Cross-sectional Consecutive Retrospective Italy European Not reported RT-PCR 0–12 

months 

55.30% 

Barbati et al. [6] 

2020 

September 2014 

to August 2019 

Cross-sectional Consecutive Retrospective Italy European Nasopharyngeal 

secretions or BLF 

RT-qPCR < 6 years 55.4% 

Bedir Demirdağ 

et al. [7] 2022 

October 1, 2021 to 

January 1, 2022 

Cross-sectional Consecutive Retrospective Turkey European Nasopharyngeal 

secretions 

Multiplex PCR 18 days to 

17.9 years 

64.3% 

Ben-Shimol et 

al. [8] 2023 

January 2019 to 

March 2020 

Longitudinal Consecutive Prospective Israel European Nasopharyngeal 

secretions 

RT-PCR 2–17 

months 

68.40% 

Berdah et al. [9] 

2022 

October 1, 2017 to 

March 31, 2021. 

Cross-sectional Consecutive Retrospective France European Nasopharyngeal 

secretions 

PCR < 1 year 58.0% 

Bermúdez 

Barrezueta et al. 

[10] 2022 

March 15, 2020, 

to August 31, 

2021 

Cross-sectional Consecutive Ambispective Spain European Nasopharyngeal 

secretions 

Direct 

immunofluoresce

nce 

< 2 years 58.3% 

Bhardwaj et al. 

[11] 2022 

January 2017 

to December 2021 

Cross-sectional Consecutive Retrospective India South-East 

Asia 

Throat swab RT-PCR < 15 years 61.7% 

Brisca et al. [12] 

2023 

September 1, 

2017, to June 30, 

2022. 

Cross-sectional Consecutive Retrospective Italy European Nasopharyngeal 

secretions 

Multiplex PCR 0–2 years 50.20% 

Buendia et al. 

[13] 2021 

January 

2019 to December 

2019. 

Longitudinal Consecutive Retrospective Colombia Americas Nasopharyngeal 

secretions 

Direct 

immunofluoresce

nce 

< 2 years 60.3% 

Buendía et al. 

[14] 2021 

January 2015 to 

December 2016 

Cross-sectional Consecutive Retrospective Colombia Americas Not reported Direct 

immunofluoresce

nce 

< 2 years 58.55% 

Camporesi et al. 

[15] 2023 

1 July 2021 to 

March 2023. 

Longitudinal Consecutive Prospective Italy European Nasal secretions RT-PCR < 2 years 56.90% 

Camporesi et al. 

[16] 2022 

July 1, 2021 to 

January 31, 2022. 

Longitudinal Consecutive Prospective Italy European Nasopharyngeal 

secretions 

PCR < 2 years 53.09% 
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Cao et al. [17] 

2023 

January 2015 to 

December 2021. 

Cross-sectional Consecutive Retrospective China Western 

Pacific  

Oropharyngeal 

secretions 

RT-PCR < 18 years 62.50% 

Carlone et al. 

[18] 2023 

October 2021 and 

February 2022 

Longitudinal Consecutive Retrospective Italy European Nasal secretions PCR < 2 years 56.80% 

Chandy et al. 

[19] 2022 

September 2019 

to February 2020 

Cross-sectional Consecutive Prospective India South-East 

Asia 

Nasopharyngeal 

secretions 

Multiplex RT-

PCR 

< 5 years 66.4% 

Chu et al. [20] 

2022 

January 2016 to 

December 2019 

Cross-sectional Consecutive Retrospective China Western 

Pacific 

Nasopharyngeal 

secretions 

PCR < 14 years 63.42% 

Coma et al. [21] 

2022 

September 1, 

2009  to July 11, 

2021 

Longitudinal Consecutive Retrospective Spain European Not reported Mixed¥ < 5 years 56.0% 

Curatola et al. 

[22] 2023 

September 2021 

and March 2022 

Cross-sectional Consecutive Retrospective Italy European Nasopharyngeal 

secretions 

RT-PCR 0 to 2 

years 

53.10% 

Curatola et al. 

[23] 2021 

February 2020 to 

February 2021 

Cross-sectional Consecutive Retrospective Italy European Nasopharyngeal 

secretions 

PCR < 2 years 72.7% 

De Rose et al. 

[24] 2022 

January 1, 2018 to 

February 28, 2022 

Cross-sectional Consecutive Retrospective Italy European Nasopharyngeal 

secretions 

Multiplex RT-

PCR 

< 3 

months 

Not 

reported 

Diesner-Treiber 

et al. [25] 2021 

November 2020 to 

April 2021 

Longitudinal Consecutive Prospective Austria European Nasal secretions Multiplex PCR 0 to 24 

months 

59.0% 

Esen et al. [26] 

2019 

November 2015 

and April 2016 

Cross-sectional Consecutive Prospective Turkey European Nasopharyngeal 

secretions 

RT-PCR < 2 years 52.67% 

Faraguna et al. 

[27] 2023 

September and 

April of 2017–

2022 

Longitudinal Consecutive Retrospective Italy European Nasopharyngeal 

secretions 

RT-PCR < 1 year Not 

reported 

Feng et al. [28] 

2023 

November 1, 

2018, to April 30, 

2019 

Cross-sectional Consecutive Prospective China Western 

Pacific  

Nasopharyngeal 

secretions 

Multiplex RT-

PCR 

1 month 

and 18 

years 

59.50% 

Foley et al. [29] 

2022 

January 1, 2019 to 

December 31, 

2020. 

Longitudinal Consecutive Prospective Australia Western 

Pacific 

Nasopharyngeal 

secretions 

PCR < 16 years 51.0% 

Giamberardino 

et al. [30] 2022 

March 2017 to 

September 2018. 

Longitudinal Consecutive Prospective Brazil Americas Nasopharyngeal 

secretions 

Multiplex RT-

PCR 

< 2 years 52.9% 

Gonapaladeniya 

et al. [31] 2021 

June 2018 to April 

2019 

Cross-sectional Consecutive Prospective Sri Lanka South-East 

Asia 

Nasopharyngeal 

secretions 

Multiplex RT-

PCR 

3 months 

to < 5 

years 

39.1% 

Grochowska et 

al. [32] 2022 

April 1, 2016 to 

March 31, 2021. 

Cross-sectional Consecutive Retrospective Poland European Nasopharyngeal 

secretions 

Mixed¥ 
 

Not 

reported 

Guerrero-Del-

Cueto et al. [33] 

2023 

April 2020 to 

December 2021. 

Longitudinal Consecutive Ambispective Spain European Not reported Multiplex PCR < 2 years 51.50% 
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Guitart et al. 

[34] 2022 

September 2010 

to June 2021 

Cross-sectional Consecutive Prospective Spain European Nasopharyngeal 

secretions or BLF 

Multiplex PCR 50.8% 

Haddadin et al. 

[35] 2021 

December 16, 

2019 to April 30, 

2020 

Longitudinal Consecutive Prospective United 

States of 

America 

Americas Nasal secretions PCR < 1 year 53.0% 

Havdal et al. 

[36] 2022 

2015 to 2018 Cross-sectional Consecutive Prospective Norway European Nasopharyngeal 

secretions 

PCR < 5 years 41.3% 

Hu et al. [37] 

2023 

January 2014 to 

June 2022 

Longitudinal Consecutive Retrospective China Western 

Pacific  

Nasopharyngeal 

secretions 

Direct 

immunofluoresce

nce 

< 18 years 59.84% 

Ippolito et al. 

[38] 2021 

2018-2021 Cross-sectional Consecutive Retrospective Italy European Nasopharyngeal 

secretions 

Multiplex PCR < 2 years 69.0% 

Jiang et al. [39] 

2023 

July 1, 2017 to 

December 31, 

2021 

Cross-sectional Consecutive Prospective China Western 

Pacific  

Mixed* Multiplex PCR < 5 years 58.53% 

Jiang et al. [40] 

2017 

January 2015 to 

December 2015 

Cross-sectional Consecutive Prospective China Western 

Pacific 

Nasopharyngeal 

secretions 

Direct 

immunofluoresce

nce 

1 month to 

14 years 

57.8% 

Jiang et al. [41] 

2022 

February 1, 2019 

to January 31, 

2021. 

Cross-sectional Consecutive Retrospective China Western 

Pacific  

Nasopharyngeal 

secretions 

Direct 

immunofluoresce

nce 

1 month to 

1 year old 

68.2% 

Jullien et al. 

[42] 2020 

July 1, 2017 to 

June 30, 2018 

Longitudinal Consecutive Prospective Bhutan South-East 

Asia  

Nasopharyngeal 

secretions 

Multiplex RT-

PCR 

< 5 years 57.7% 

Kang et al. [43] 

2023 

October 2019 to 

July 2022. 

Longitudinal Consecutive Prospective India South-East 

Asia 

Mixed* Multiplex PCR 1 month to 

12 years 

Not 

reported 

Kıymet et al. 

[44] 2021 

March 11, 2020 to 

March 11, 2021. 

Cross-sectional Consecutive Prospective Turkey European Nasopharyngeal 

secretions 

Multiplex RT-

PCR 

≤ 18 years 57.5% 

Knudsen et al. 

[45] 2022 

2017-2021 Cross-sectional Consecutive Ambispective Norway European Nasopharyngeal 

secretions 

PCR 0-18 years 57.5% 

Kockuzu et al. 

[46] 2019 

October 2016 to 

February 2017 

Cross-sectional Consecutive Retrospective Turkey European Nasal secretions PCR 1 month to 

18 years 

63.0% 

Komoyo et al. 

[47] 2021 

2015 to 2018 Cross-sectional Consecutive Prospective Central 

African 

Republic 

African Nasopharyngeal 

secretions 

Multiplex RT-

PCR 

< 5 years 51.9% 

Korsun et al. 

[48] 2021 

October 2016 to 

September 2018 

Cross-sectional Consecutive Prospective Bulgaria European Nasopharyngeal 

secretions 

RT-PCR < 5 years 55.5% 

Kume et al. [49] 

2022 

January 2018 to 

December 2021 

Cross-sectional Consecutive Prospective Japan Western 

Pacific 

Nasopharyngeal 

secretions 

RT-PCR < 15 years 53.7% 

Kurskaya et al. 

[50] 2023 

2019-2022 Longitudinal Consecutive Prospective Russia European Mixed* RT-PCR 0–17 years 55.0% 

151515



Lagare et al. 

[51] 2019 

2015-2016 Cross-sectional Consecutive Prospective Niger African Nasopharyngeal 

secretions 

RT-qPCR < 5 years 56.4% 

Lamrani Hanchi 

et al. [52] 2022 

January 2018 to 

December 2021 

Cross-sectional Consecutive Retrospective Morocco Eastern 

Mediterranean 

Nasopharyngeal 

secretions or BLF 

Multiplex PCR < 14 years 58.5% 

Li et al. [53] 

2023 

January 2010 to 

December 2019 

Cross-sectional Consecutive Retrospective China Western 

Pacific  

Oropharyngeal 

secretions 

RT-PCR ≤14 years 67.94% 

Li et al. [54] 

2023 

From 1 March 

2021 through 28 

February 2022. 

Cross-sectional Consecutive Prospective China Western 

Pacific  

Oropharyngeal 

secretions 

Multiplex RT-

PCR 

≤5 years 69.8% 

Li et al. [55] 

2020 

August 2018 to 

February 2019 

Cross-sectional Consecutive Prospective China Western 

Pacific  

Nasopharyngeal 

secretions 

RT-PCR < 18 years 67.8% 

Li et al. [56] 

2022 

September 1, 

2010 to December 

31, 2019. 

Cross-sectional Consecutive Retrospective China Western 

Pacific 

Nasopharyngeal 

secretions or BLF 

Direct immunofluorescence Not 

reported 

Liu et al. [57] 

2018 

January 2013 to 

December 2015 

Longitudinal Consecutive Prospective China Western 

Pacific 

Nasopharyngeal 

secretions or BLF 

Direct 

immunofluoresce

nce 

< 18 years 62.1% 

Liu et al. [58] 

2021 

2019-2020 Cross-sectional Consecutive Prospective China Western 

Pacific 

Nasopharyngeal 

secretions or BLF 

Direct 

immunofluoresce

nce 

< 18 years 60.0% 

Lucion et al. 

[59] 2022 

2019 to 2020 Cross-sectional Consecutive Retrospective Argentina Americas Mixed* Mixed¥ < 2 years 65.0% 

Ma et al. [60] 

2022 

September 1, 

2018 to December 

31, 2020. 

Cross-sectional Consecutive Prospective China Western 

Pacific 

Throat swab Antigen  < 12 years 56.7% 

Mackenzie et al. 

[61] 2019 

February 10 and 

December 31, 

2015. 

Cross-sectional Consecutive Prospective Gambia African Oropharyngeal 

secretions 

RT-PCR 2-23 

months 

54.5% 

Maglione et al. 

[62] 2022 

1 July 2021 to 31 

March 2022 

Longitudinal Consecutive Retrospective Italy European Nasopharyngeal 

secretions 

PCR < 14 years 53.7% 

Maruo et al. 

[63] 2022 

2017-2020 Cross-sectional Consecutive Retrospective Japan Western 

Pacific 

Nasopharyngeal 

secretions 

Antigen 0–14 years 59.2% 

Mira-Iglesias et 

al. [64] 2022 

2014 to 2018. Longitudinal Consecutive Prospective Spain European Nasopharyngeal 

secretions 

Multiplex RT-

PCR 

< 1 year Not 

reported 

Moreira et al. 

[65] 2023 

August 2020 to 

September 2021 

Longitudinal Consecutive Prospective Brazil Americas Nasopharyngeal 

secretions 

RT-PCR 0 to 13 

years 

53.90% 

Nenna et al. 

[66] 2022 

March 9, 2016 to 

February 28, 

2017. March 9, 

2020 to February 

28, 2021. 

Longitudinal Consecutive Ambispective Italy European Nasal secretions RT-PCR 0-18 years Not 

reported 
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Nenna et al. 

[67] 2022 

September 1, 

2021 to 15 

March 15, 2022 

Cross-sectional Consecutive Prospective Italy European Nasopharyngeal 

secretions 

Multiplex RT-

PCR 

< 12 years 52.6% 

Ng et al. [68] 

2022 

April 1, 2021 to 

October 31, 2021. 

Cross-sectional Consecutive Retrospective Malaysia Western 

Pacific 

Nasopharyngeal 

secretions or BLF 

Multiplex RT-

PCR 

≤ 12 years 59.5% 

Núñez-Samudio 

et al. [69] 2021 

2016-2017 Cross-sectional Consecutive Retrospective Panama Americas Oropharyngeal 

secretions 

qPCR 29 days to 

14 years 

44.7% 

Nunziata et al. 

[70] 2023 

November 2021 

and April 2022 

Longitudinal Consecutive Retrospective Italy European Nasal secretions Multiplex PCR < 2 years Not 

reported 

Oumei et al. 

[71] 2018 

January to 

December 2015 

Cross-sectional Consecutive Prospective China Western 

Pacific 

Oropharyngeal 

secretions 

Direct 

immunofluoresce

nce 

6 months 

to 14 years 

Not 

reported 

Pale et al. [72] 

2017 

January 2015 to 

January 2016 

Cross-sectional Consecutive Prospective Mozambiq

ue 

African Nasopharyngeal 

secretions 

RT-PCR ≤ 2 years 51.5% 

Pierangeli et al. 

[73] 2022 

December 1, 2018 

to April 30, 2019. 

Cross-sectional Consecutive Prospective Italy European  Mixed* RT-PCR < 3 years Not 

reported 

Pogonowska et 

al. [74] 2022 

2020-2021 Cross-sectional Consecutive Retrospective Poland European Nasopharyngeal 

secretions 

Antigen  < 2 years 48.0% 

Prasad et al. 

[75] 2019 

2012-2015 Longitudinal Random Prospective New 

Zealand 

Western 

Pacific 

Nasopharyngeal 

secretions 

RT-PCR < 5 years Not 

reported 

Prasad et al. 

[76] 2020 

2014-2016 Longitudinal Consecutive Prospective New 

Zealand 

Western 

Pacific 

Nasopharyngeal 

secretions 

RT-PCR < 1 year Not 

reported 

Presti et al. [77] 

2023 

October 2021 to 

15 March 2023. 

Longitudinal Consecutive Retrospective Italy European Nasal secretions PCR 1 month to 

18 years 

Not 

reported 

Pruccoli et al. 

[78] 2023 

2019-2021 Longitudinal Consecutive Prospective Italy European Mixed* Mixed¥ < 3 years 54.30% 

Qiu et al. [79] 

2022 

January 1, 2019 to 

December 31, 

2021. 

Cross-sectional Consecutive Retrospective China Western 

Pacific  

Oropharyngeal 

secretions 

Direct 

immunofluoresce

nce 

28 days to 

18 years 

old. 

Not 

reported 

Ramezannia et 

al. [80] 2021 

April 2019 to 

March 2020. 

Cross-sectional Consecutive Retrospective Iran Eastern 

Mediterranean 

Throat swab RT-PCR < 5 years 56.0% 

Rha et al. [81] 

2020 

November 1, 2015 

to June 30, 2016 

Longitudinal Consecutive Prospective United 

States of 

America 

Americas Mixed* RT-qPCR < 5 years 56.3% 

Roland et al. 

[82] 2022 

1 June to 5 

December 2021. 

Longitudinal Consecutive Prospective United 

Kingdom 

European Not reported PCR < 2 years Not 

reported 

Sachs et al. [83] 

2023 

November 2018 to 

January 2021 

Longitudinal Consecutive Prospective Israel European Nasal secretions PCR 0-18 years Not 

reported 

Sarkar et al. 

[84] 2022 

December 2013 to 

March 2016. 

Cross-sectional Consecutive Prospective India South-East 

Asia 

Nasopharyngeal 

secretions 

RT-PCR > 2 

months to 

> 5 years 

65.0% 
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Savaş Şen et al. 

[85] 2022 

March 2016 to 

February 2017 

Cross-sectional Consecutive Retrospective Turkey European Nasopharyngeal 

secretions 

PCR < 18 years 55.7% 

Shen et al. [86] 

2022 

November 2016 to 

April 2017 

Cross-sectional Consecutive Prospective China Western 

Pacific 

Throat swab Direct 

immunofluoresce

nce 

 
68.86% 

Shen et al. [87] 

2022 

April 16, 2017 to 

April 15, 2021. 

Cross-sectional Consecutive Retrospective Belgium European Nasopharyngeal 

secretions or BLF 

RT-PCR < 6 years 53.6% 

Shi et al. [88] 

2023 

1 September 2021 

to 31 December 

2022 

Cross-sectional Consecutive Retrospective China Western 

Pacific  

Nasopharyngeal 

secretions 

RT-PCR < 16 years 56.40% 

Singh et al. [89] 

2021 

January to 

December 2018 

Cross-sectional Consecutive Retrospective India South-East 

Asia 

Nasopharyngeal 

secretions 

Antigen < 10 years 70.0% 

Sobrinho et al. 

[90] 2021 

April 1, 2017 to 

August 31, 2018. 

Longitudinal Consecutive Retrospective Brazil Americas Nasopharyngeal 

secretions 

Mixed¥ < 5 years 63.0% 

Song et al. [91] 

2022 

April 1 to 

December 31, 

2020. 

Cross-sectional Consecutive Retrospective United 

States of 

America 

Americas Not reported RT-qPCR < 18 years 56.0% 

Stera et al. [92] 

2021 

October 1, 2017 to 

April 30, 2021. 

Cross-sectional Consecutive Retrospective Italy European Not reported RT-PCR < 1 year Not 

reported 

Tang et al. [93] 

2022 

January 2018 to 

December 2020. 

Cross-sectional Consecutive Retrospective China Western 

Pacific 

Nasopharyngeal 

secretions or BLF 

Direct 

immunofluoresce

nce 

1 month to 

15 years 

57.63% 

Thongpan et al. 

[94] 2021 

July–December 

2020 

Longitudinal Consecutive Prospective Thailand South-East 

Asia  

Nasopharyngeal 

secretions 

RT-PCR ≤5 years 56.0% 

Thwaites et al. 

[95] 2018 

2016-2017 Longitudinal Consecutive Prospective United 

Kingdom 

European Nasopharyngeal 

secretions 

qPCR 2 weeks to 

2 years 

Not 

reported 

Trenholme et al. 

[96] 2021 

2015-2020 Cross-sectional Consecutive Retrospective New 

Zealand 

Western 

Pacific 

Nasopharyngeal 

secretions 

PCR < 2 years Not 

reported 

Tsergouli et al. 

[97] 2019 

2016-2018 Cross-sectional Consecutive Prospective Greece European Throat swab RT-PCR < 2 years 53.5% 

Valley-Omar et 

al. [98] 2022 

January 2012 to 

December 2015 

Cross-sectional Consecutive Prospective South 

Africa 

African Nasopharyngeal 

secretions 

Multiplex RT-

PCR 

3 months 

to < 5 

years 

57.4% 

Varela et al. [99] 

2022 

May to November 

2020. 

Longitudinal Consecutive Prospective Brazil Americas Nasopharyngeal 

secretions 

RT-PCR 2 months 

to 18 years 

44.4% 

Virant et al. 

[100] 2023 

From January 

2018 to December 

2021 

Cross-sectional Consecutive Prospective Slovenia European Nasopharyngeal 

secretions 

RT-PCR 0 to 18 

years 

56.30% 

Vittucci et al. 

[101] 2021 

September 2018 

to February 2021. 

Cross-sectional Consecutive Retrospective Italy European Nasopharyngeal 

secretions 

RT-PCR < 18 years Not 

reported 
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Wang et al. 

[102] 2019 

January to June 

2018 

Cross-sectional Consecutive Prospective China Western 

Pacific 

Sputum  Multiplex PCR < 13 years 61.1% 

Watanabe et al. 

[103] 2022 

March to August 

2019. 

Cross-sectional Consecutive Prospective Brazil Americas Nasopharyngeal 

secretions 

RT-PCR < 2 years 65.8% 

Weldetsadik et 

al. [104] 2021 

June 2018 to May 

2019. 

Cross-sectional Consecutive Prospective Ethiopia African Nasopharyngeal 

secretions 

Antigen 29 days to 

6 months 

65.0% 

Wen et al. [105] 

2020 

January 1, 2008, 

to December 31, 

2017. 

Cross-sectional Consecutive Retrospective China Western 

Pacific 

Nasopharyngeal 

secretions 

Direct 

immunofluoresce

nce 

< 18 years Not 

reported 

Windsor et al. 

[106] 2022 

December 2018 to 

December 2019. 

Longitudinal Random Prospective United 

States of 

America 

Americas Nasopharyngeal 

secretions 

Multiplex PCR 1 month to 

18 years 

56.0% 

Xia et al. [107] 

2023 

January 2017 to 

December 2021 

Cross-sectional Consecutive Retrospective China Western 

Pacific 

Not reported Antigen ≤ 7 years 59.6% 

Xu et al. [108] 

2022 

February 2019 to 

January 2021. 

Cross-sectional Consecutive Retrospective China Western 

Pacific 

Nasopharyngeal 

secretions or BLF 

Multiplex PCR < 18 years 60.76% 

Yan et al. [109] 

2023 

January 2018 to 

December 2019 

Longitudinal Consecutive Prospective China Western 

Pacific  

Sputum Multiplex PCR < 15 years 57.90% 

Ye et al. [110] 

2022 

January 2019 to 

December 2020 

Cross-sectional Consecutive Retrospective China Western 

Pacific 

Nasopharyngeal 

secretions or BLF 

Direct 

immunofluoresce

nce 

< 18 years 57.32% 

Zhao et al. [111] 

2019 

December 2017 to 

March 2018 

Cross-sectional Consecutive Prospective China Western 

Pacific 

Nasopharyngeal 

secretions 

Direct 

immunofluoresce

nce 

< 5 years Not 

reported 

Zhao et al. [112] 

2022 

January 2019 to 

March 2020 

Longitudinal Consecutive Prospective China Western 

Pacific 

Sputum Multiplex RT-

PCR 

< 13 years 61.04% 

¥Mixed assays: Antigen testing/RT-PCR; or Direct immunofluorescence/RT-qPCR/antigen testing; or Direct immunofluorescence/RT-PCR; or Indirect 

immunofluorescence/PCR. $The indicated diagnostic technique is according to what is referred to by the authors. *Mixed specimens: Nasopharyngeal secretions 

and nasal secretions; or Nasal and throat secretions. Abbreviations: WHO, World Health Organization; BLF, Bronchoalveolar lavage fluid. 
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Table S7. Definitions of lower respiratory tract infection according to each study.   

Study Definition of lower respiratory tract infection 

Agca et al. [1] Children with nasal congestion, sneezing, sore throat, rhin-orrhea, nasal discharge, and cough. 

Akkoc et al. [2] LRTIs were diagnosed clinically and defined as having at least two of the complaints following fever, cough or wheezing and 

crackles, and/or rhonchi on physical examination. 

Al-Zayadneh et al. [3] Children hospitalized with febrile illness (>38.0°C) and were diagnosed as LRTI if they presented with cough, difficulty 

breathing, and signs indicative of LRTI such as tachypnea, retraction, grunting, flaring, and auscultatory findings such as 

wheezing or crackles. 

Assane et al. [4] Upper or lower airway infection. 

Baldassarre et al. [5] Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM): 079.6 (RSV infection), 466.1 (acute 

bronchiolitis), 466.11 (acute bronchiolitis due to RSV), and 466.19 (acute bronchiolitis due to pathogens other than RSV). 

Barbati et al. [6] LRTI in hospitalized children 

Bedir Demirdağ et al. 

[7] 

LRTI in hospitalized children 

Ben-Shimol et al. [8] Community-acquired Alveolar Pneumonia: This includes hospitalized children less than 18 months old (2–17 months) with 

radiographically confirmed alveolar pneumonia as per the World Health Organization pneumonia protocol for radiography 

reading. Bronchiolitis: This includes hospitalized children less than 18 months old (2–17 months) with acute respiratory infection 

judged by the clinician to have bronchiolitis (including dyspnea, wheezing, and negative chest radiography for alveolar 

infiltrates). Since ruling out pneumonia in children with clinical bronchiolitis is difficult, we further excluded those with 

peripheral white blood cell (WBC) counts of ≥20,000/mm3 and rectal temperature ≥39°C. 

Berdah et al. [9] ICD-10 code diagnoses of bronchiolitis (J21.0, J21.1, J21.8 and J21.9). 

Bermúdez Barrezueta 

et al. [10] 

Bronchiolitis was definied as the first episode of respiratory distress coursing with wheezing and/or cracklingrales and is preceded 

by catarrhal clinical symptoms of the upperairways 

Bhardwaj et al. [11] Patients with a history of cough that began during the past seven days and that required overnight hospitalization. SARI was 

defined in babies < 2 months of age as a physician diagnosis consistent with an acute lower respiratory infection (pneumonia, 

bronchitis, bronchiolitis, sepsis) necessitating overnight hospitalization. 

Brisca et al. [12] International Classification of Diseases 9th review (ICD‐9) diagnosis of “acute bronchiolitis” (code 466.19) 

Buendia et al. [13] Children admitted to the pediatric ward diagnosed with bronchiolitis, according to the colombian national clinical guideline of 

bronchiolitis (first wheezing episode younger than 24 monthsof age). 

Buendía et al. [14] RSV LRTI (ICD-10 code: J21.0) according to the National clinical guideline of bronchiolitis (first wheezing episode younger than 

24 months of age). 
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Camporesi et al. [15] Bronchiolitis was defined as the presence of respiratory distress and signs of lower respiratory tract infection [1] (e.g., cough, 

tachypnoea or chest recession, and wheeze or crackles on chest auscultation) or a first episode of acute viral wheeze. 

Camporesi et al. [16] Clinical diagnosis of bronchiolitis (e.g., children with cough, tachypnoea or chest recession, and wheeze or crackles on chest 

auscultation) or a first episode of acute viral wheeze. 

Cao et al. [17] Severe acute respiratory infection (SARI) case definition is based on the 2011 WHO criteria for children > 5 years, characterized 

by a sudden onset of fever (> 38ºC) along with cough or sore throat, in the absence of an alternative diagnosis, coupled with 

shortness of breath or difficulty in breathing, necessitating hospital admission. For patients < 5 years, SARI is identified by cough 

or difficulty in breathing with a respiratory rate exceeding 40 breaths/min (ages 1–5 years) or 50 breaths/min (ages 2–12 months). 

Other indicators include difficulty in drinking or breastfeeding, vomiting, convulsions, lethargy, unconsciousness, chest 

indrawing, or stridor in a calm child, all requiring hospital admission. 

Carlone et al. [18] Bronchiolitis 

Chandy et al. [19] WHO criteria for pneumonia with tachypnea or wheeze with or without hypoxia. 

Chu et al. [20] LRTI is defined by symptoms of cough or difficult breathing and any of the following: lower chest wall in‐drawing, fast breathing 

in accordance with the WHO clinical criteria. Clinical syndromes of bronchitis, bronchiolitis, pneumonia, and acute asthma 

exacerbations are included in LRTI. 

Coma et al. [21] Children with clinical diagnosis of suspected RSV infection according to ICD-10 codes registered in the EHR: J21 (Acute 

bronchiolitis), J21.0 (Acute bronchiolitis due to RSV), J21.9 (Acute bronchiolitis, unspecified), and B97.4 (Respiratory syncytial 

virus as the cause of diseases classified elsewhere). 

Curatola et al. [22] Acute bronchiolitis 

Curatola et al. [23] Diagnosis of acute bronchiolitis admitted to hospital. 

De Rose et al. [24] Bronchiolitis was characterized by coryza, persistent cough, and respiratory distress in the presence of wheezing or crackles 

during chest auscultation. 

Diesner-Treiber et al. 

[25] 

Infants with with at least one of the following symptoms: rhinitis, nasal congestion, cough, sore throat or fever of unknown origin 

(e.g., without gastroenteritis or urinary tract infection) with a maximum duration of one week. 

Esen et al. [26] Lower tract symptoms were classified by the presence of fever, tachypnoea, rhonchi with a respiratory rate as per minute, 

wheezing, focal or diffuse crackles or decreased vesicular sounds on auscultation and retraction at the end of expiration. 

Pneumonia was diagnosed according to both clinical or radiologic manifestations in the patient. 

Faraguna et al. [27] Clinical diagnosis of bronchiolitis (e.g., children with rhinorrhea, cough, crackles, wheezing, dyspnea, polypnea, feeding 

difficulties, apnea, lethargy). 

Feng et al. [28] Patients diagnosed with CAP by meeting any of the following criteria were included: Increased symptoms of cough, 

expectoration, or preexisting respiratory diseases and purulent sputum with or without chest pain; fever; signs of pulmonary 

consolidation and/or audible and moist rales; white blood cell (WBC) count >10 × 10^9/L or <4 × 10^9/L, with or without 

nucleus left; chest X-ray showing patchy, invasive, or interstitial changes with or without pleural effusion. 
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Foley et al. [29] ICD 10th edition Australian Modification for LRTI (J9–J18, J20 and J22) and bronchiolitis (J21). 

Giamberardino et al. 

[30] 

LRTI in hospitalized children 

Gonapaladeniya et al. 

[31] 

Community-Acquired Pneumonia was defined as the presence of fever, cough, abnormal chest signs (localized crackles or 

increased vocal resonance or reduced breath sounds), and tachypnoea. 

Grochowska et al. [32] LRTI based on ICD-10 code (1) viral infections (J12, J20 , J21 , J40), including bronchiolitis (J21); (2) influenza or flu-like 

infection (J10 , J11); (3) bacterial infections (J13; J14; J15 , J16 , J18, J20. 

Guerrero-Del-Cueto et 

al. [33] 

ICD‐10 code "J21—Acute bronchiolitis" 

Guitart et al. [34] Clinical findings of sever bronchiolitis according to Bronchiolitis Score of Sant Joan de Déu (BROSJOD) and the Pediatric Risk 

of Mortality Score III scale (PRISM III). 

Haddadin et al. [35] Infants with fever and/or respiratory symptoms (ie, wheezing, crackles, rales, diminished breath sounds, shortness of breath 

cough, earache, nasal congestion, rhinorrhea, and/or sore throat) within 14 days of symptom onset. 

Havdal et al. [36] Diagnosis with RSV-specific ICD-10 codes (J20.5; J21.0; J12.1; B97.4).  

Hu et al. [37] LRTI included bronchiolitis and pneumonia. 

Ippolito et al. [38] Diagnosis of bronchiolitis or community acquired pneumonia which was confirmed by an expert physician. 

Jiang et al. [39] Severe community-acquired pneumonia cases were defined as meeting any of the following criteria: Poor general condition, 

Disturbance of consciousness, Hypoxemia: cyanosis, rapid respiration, RR ≥ 70 breaths/min (infant), RR ≥ 50 breaths/min (1‐

year‐old or older), assisted breathing (groaning, nasal fanning, trisplegia), intermittent apnea, oxygen saturation <92%, 

Hyperthermia, persistent hyperthermia for more than 5 days, Dehydration or food refusal, Chest radiograph or CT ≥ 2/3 side lung 

infiltration, lobar lung infiltration, pleural effusion, pneumothorax, atelectasis, lung necrosis, and lung abscess. 

Jiang et al. [40] LRTI was considered as fever (defined as body temperature ≥ 38 °C), and had clinical (chest retractions, tachypnea, nasal flaring, 

hypoxia, or abnormal auscultatory findings) and radiologic evidence of pneumonia. 

Jiang et al. [41] Clinical evidence of bronchiolitis (tachypnea, wheeze, prolonged expiratory phase, and crackles on auscultation). 

Jullien et al. [42] WHO-defined pneumonia 

Kang et al. [43] Clinical diagnosis of acute lower respiratory tract infections (ALRTIs), including Acute Viral Bronchiolitis (AVB), pneumonia, 

and Acute Respiratory Distress Syndrome (ARDS), was established, and these cases were confirmed as negative for SARS-CoV-2 

during the pandemic. 

Kıymet et al. [44] LRTI in hospitalized children 

Knudsen et al. [45] ICD-10 diagnoses; J21 Acute bronchiolitis, J12 Viral pneumonia and J13 + J14 + J15 Bacterial pneumonia. 

Kockuzu et al. [46] Respiratory tract infections in patients hospitalized in pediatric intensive care. 

Komoyo et al. [47] History of fever ≥38°c  and cough with onset within the last 10 days requiring hospitalization. 
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Korsun et al. [48] ARIs were defined according to the ECDC. 

Kume et al. [49] LRTI in hospitalized children 

Kurskaya et al. [50] Children who had at least one of the systemic symptoms (fever, headache, myalgia, or malaise) and one of the respiratory 

symptoms (cough, rhinorrhea, nasal congestion, sore throat, shortness of breath, lung auscultation abnormalities, chest pain). 

Lagare et al. [51] ARI was defined as a hospitalized child aged younger than 5 years with onset of fever 38°C or higher and cough within 10 days 

prior to admission and at least one of the following signs: inability to drink or breastfeed, lethargy, vomiting, convulsions, nasal 

flaring, chest indrawing, stridor in a calm child, or tachypnea. 

Lamrani Hanchi et al. 

[52] 

As a diagnosis of severe bronchiolitis, pneumonia, respiratory distress, influenza syndrome in immunocompromised children, or a 

clinical suspicion of pertussis that required a hospitalization in the pediatric departments.cion 

Li et al. [53] Pneumonia cases were defined according to the Subspecialty Group of Respiratory Diseases, The Society of Pediatrics, Chinese 

Medical Association; Editorial Board, Chinese Journal of Pediatrics. Guidelines for management of community-acquired 

pneumonia in children (the revised edition of 2013) (I). Zhonghua Er Ke Za Zhi 2013;51:745-52. 

Li et al. [54] ALRTI was defined as the presence of signs and symptoms of respiratory tract infection (i.e., fever ≥38 ◦C, coughing, rhinorrhea, 

oropharyngeal hyperemia, and swelling of tonsils), lower respiratory signs (tachypnea, dyspnea, retractions, wheezing, or rales 

upon auscultation), and lung infiltrates indicated by chest radiography. 

Li et al. [55] Children with ≤ 3 days of fever (temperature ≥ 37.5 °C), and with cough, sputum, throat sore, dyspnea and/or other acute 

respiratory tract infection symptoms. 

Li et al. [56] Community-acquired pneumonia 

Liu et al. [57] LRTI was considered if children have at least 1 of the following manifestations: confirmed fever (38°C), abnormal white blood 

cell (WBC) differential, leukocytosis (a WBC 

count of ＞10,000/mL) or leukopenia (a WBC count of＜4,000/mL), and chills; and at least 1 of the following signs/symptoms of 

LRTI: sputum, shortness of breath, lung auscultation abnormality (rale or wheeze), tachypnea, and chest pain. 

Liu et al. [58] Children were considered to have an LRTI if they had at least one of the following manifestations of acute infection: confirmed 

fever (38 °C), abnormal white blood cells differential such as leukocytosis or leukopenia, and chills; at least one of the following 

signs/symptoms of respiratory tract infection: cough, sputum, shortness of breath, lung auscultation abnormality (rale or wheeze), 

tachypnea, and chest pain. 

Lucion et al. [59] Bronchiolitis: first wheezing event associated with clinical evidence of viral infection in children younger than 2 years. 

Pneumonia: acute infection of the lung parenchyma with clinical signs of invasion of the alveolar space. 

Ma et al. [60] LRTI in hospitalized children 

Mackenzie et al. [61] LRTI was definied as cough or difficulty breathing for 14 days or less and one or more of the following: raised respiratory rate for 

age, lower chest wall indrawing, nasal flaring, grunting, oxygen saturation <92%, altered consciousness, prostration, seizures, 

dull chest percussion note, coarse crackles, or bronchial breathing. 
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Maglione et al. [62] ARI was defined as an acute respiratoryi llness with a history of fever or measured fever of ≥ 38 °C and cough, with onset 

within the past 10 days, requiring hospitalization. Also included patients without fever, but with cough, nasal obstruction, nasal 

flaring, tachypnea, and/or hypoxia, fulfilling the 

clinical definition of bronchiolitis 

Maruo et al. [63] LRTI in hospitalized children 

Mira-Iglesias et al. 

[64] 

The onset of symptoms that led to hospitalization was required to be 7 days prior to admission, and patients had to be in hospital 

between 8 and 48 h before their inclusion in the study. Infants with acute respiratory infection according to ICD-10 code; LRTI 

(J09-J22), bronchiolitis (J21), and pneumonia (J12-J18). 

Moreira et al. [65] Acute respiratory symptoms and were admitted to the infirmary or pediatric intensive care units (ICU), severe acute respiratory 

syndrome (SARS) who were seen at integrated health care centers or other inpatient services. 

Nenna et al. [66] Bronchiolitis, asthmatic bronchitis and pneumonia. 

Nenna et al. [67] The respiratory score included the child’s color, respiratory rate, presence of wheeze, use of accessory muscles, mental status, and 

oxygen saturation. 

Ng et al. [68] As the presence of cough or difficulty breathing with signs of severe respiratory distress, requiring high dependency care in the 

pediatric respiratory ward or admission to the pediatric ICU. 

Núñez-Samudio et al. 

[69] 

Children with respiratory symptoms, and the following admission diagnoses from the ICD-10 [1]: suspected influenza due to 

unidentified influenza virus with other respiratory manifestations (J11.1), pneumonia, unspecified organism (J18), acute 

bronchiolitis (J21) and unspecified asthma with acute exacerbation (J45.901). 

Nunziata et al. [70] Bronchiolitis was defined according to the Guideline Development Group and Technical Team. Bronchiolitis in children: 

Summary of NICE guidance. BMJ 2015, 350, h2305. 

Oumei et al. [71] Pneumonia cases were defined using the Child Community-Acquired Pneumonia Guidelines of the Chinese Medicine 

Association. 

Pale et al. [72] SARI was defined according to WHO definition, as any severe patient (requiring hospitalization) with acute symptoms (within 

the last 10 days of onset of disease); and respiratory infection (defined as the presence of cough, but in some sites defined as 

cough or shortness of breath). 

Pierangeli et al. [73] ECDC definition of ILI, i.e., fever (temperature ≥ 37.8 °C), with at least one systemic symptom (i.e., headache, asthenia, 

myalgia), and at least one respiratory symptom (i.e., cough, dyspnea, acute pharyngitis). 

Pogonowska et al. [74] Children with a diagnosis of bronchiolitis, pneumonia or obstructive bronchitis of RSV aetiology were included in the study. 

Prasad et al. [75] ARI was defined based on ICD-10 code such as B974, J121, J210, and J205. 

Prasad et al. [76] ARI-associated if infants presented with at least one of the following signs or symptoms: apnea, cyanosis, shortness of breath, 

cough, wheeze, increased work of breathing, stridor, and fever. 

Presti et al. [77] Respiratory illness 
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Pruccoli et al. [78] Bronchiolitis and/or pneumonia 

Qiu et al. [79] Fever and lower respiratory tract symptoms, such as tachypnea, nonproductive cough, wheeze, and increased breath sound such 

as rales or wheezes or chest imaging findings (bronchitis or pneumonia) to be met, including the diagnosis of pneumonia, 

bronchitis, bronchiolitis and prolonged pneumonia. 

Ramezannia et al. [80] Children with fever, wheezing, cough, vomiting, diarrhea, pneumonia, runny nose, cyanosis, tachypnea, and dyspnea. 

Rha et al. [81] LRTI in hospitalized children 

Roland et al. [82] Infant diagnosed as bronchiolitis, lower respiratory tract infection or first episode of acute wheeze. 

Sachs et al. [83] LRTI was defined when wheezing or increased breath sound over the lungs or signs of inflammation over the lung parenchyma in 

chest X-ray were detected.   

Sarkar et al. [84] LRTI such as bronchiolitis, pneumonia, and wheezing illness, attending a pediatric emergency room and intensive care unit were 

included. 

Savaş Şen et al. [85] Patients < 2 years with mild fever and wheezing, sibilant rhonchi and rals on auscultation, normal or slightly elevated white blood 

cell count in laboratory tests, and increased aeration and/or peribronchial infiltration on chest X-ray were diagnosed with acute 

bronchiolitis. Patients with consolidation on chest X-rays were defined as pneumonia. Patients > 2 years and admitted to the 

hospital for the first time with a wheezing episode were evaluated as virus-induced wheezing. 

Shen et al. [86] Patients with respiratory symptoms such as cough, rhinorrea, nasal congestion, sneezing and signs of LRTI such as respiratory 

distress, crackles, wheezing, or chest-X ray infiltrates.  

Shen et al. [87] LRTI in hospitalized children 

Shi et al. [88] All children who were admitted to the Children’s Hospital of Soochow University were hospitalized with symptoms of respiratory 

distress. 

Singh et al. [89] LRTI in hospitalized children 

Sobrinho et al. [90] The clinical diagnosis of LRTI was defined by the presence of cough, tachypnea, respiratory distress with prolonged expiratory 

time and wheezing or crackles on auscultation. 

Song et al. [91] LRTI in hospitalized children 

Stera et al. [92] Bronchiolitis was defined by the ICD-9 (466.11 and 466.19). Hospitalization criteria were considered according to the most 

recently updated Italian Inter-Society Consensus for bronchiolitis. 

Tang et al. [93] LRTI in hospitalized children 

Thongpan et al. [94] Influenza-like illness 

Thwaites et al. [95] LRTI diagnosis was based on standard clinical criteria (cough, tachypnea, wheezes and crackles on auscultation, and 

hyperinflation). 

Trenholme et al. [96] LRTI (codes J22, A37, J47, J10.0 J10.1 J11.1, J12–16, J20, J21, and J18 from the ICD-10) 

Tsergouli et al. [97] Bronchiolitis 
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Valley-Omar et al. [98] Children with physician-diagnosed LRTI, including bronchitis, bronchiolitis, pneumonia, and pleural effusion. 

Varela et al. [99] The main inclusion criteria were the presence of at least one sign or symptom suggestive of COVID-19 (cough, fever, or sore 

throat). 

Virant et al. [100] Lower respiratory tract infections. 

Vittucci et al. [101] LRTI in hospitalized children 

Wang et al. [102] LRTI was diagnosed based on the clinical and radiologic findings,  including pneumonia, bronchitis and bronchiolitis. 

Watanabe et al. [103] Clinical diagnosis of bronchiolitis and no expected discharge in the next 24 hours. 

Weldetsadik et al. 

[104] 

Severe LRTI: Acute onset (less than 7 days) with respiratory symptoms (cough, dyspnea, wheezing, tachypnea, and grunting) 

requiring hospitalization.  

Wen et al. [105] LRTI was considered as bronchitis, bronchiolitis, or pneumonia. 

Windsor et al. [106] LRTI in hospitalized children 

Xia et al. [107] Clinical signs and symptoms of respiratory infection such as fever, pneumonia, bronchitis, capillary bronchitis, tonsillitis, and 

pharyngitis. 

Xu et al. [108] LRTI was definied as presenting with at least one of the following signs/symptoms: fever, cough, sputum, shortness of breath, 

lung auscultation abnormality (rale or wheeze), tachypnea, and chest pain. 

Yan et al. [109] All patients were examined and diagnosed clinically by the pediatrician, and the clinical criteria of pneumonia, bronchitis, and 

bronchiolitis are defined according to World Health Organization guidelines of common childhood illnesses including respiratory 

symptoms and chest radiographic findings. 

Ye et al. [110] Fever (> 37.5 °C); one or more respiratory symptoms within 14 days of onset (cough, sore throat, sputum, shortness of breath, 

lung auscultation abnormality (rale or wheeze), tachypnea, and chest pain). 

Zhao et al. [111] ARI was mainly presenting with bronchiolitis or pneumonia. 

Zhao et al. [112] 1. Acute infection: fever or hypothermia , or an abnormal WBC distribution, 2. Respiratory tract symptom(s): at least one of 

cough, runny nose, wheezing/gasping, pharyngeal congestion, enlargement of lymph nodes, enlargement of tonsils, moist 

rales/moist crackles, dry rales/rhonchi, coarse breath sounds, shortness of breath, dyspnoea, or cyanosis, temporary sleep apnoea, 

or hypoxemia (oxygen saturation < 92%). 3. Radiological manifestations. Patients were enrolled if they met both criteria 1 and 2, 

criterion 3, or all three criteria. 

Abbreviations:  ARI, Acute respiratory infections; ECDC, European Centre for Disease Prevention and Control; ICD-10, International Classification of Diseases-

10th revision; LRTI, Lower respiratory tract infections; RSV, Respiratory syncytial virus; SARI, Severe acute respiratory infection; WHO, World Health 

Organization. 
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Figure S1. Respiratory syncytial virus (RSV) prevalences according to RSV season.
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Table S8. Sensitivity analysis of pooled respiratory syncytial virus (RSV) prevalence in children diagnosed with RSV-related lower respiratory tract 

infection by molecular assays. 

Groups Studies 

(n) 

RSV-

positive (n) 

Total 

(n) 

Pooled prevalence 

(95%CI) 

Q-value I2 

(%) 

P-Value 

Heterogeneity 

 

P-Value 

Egger test 

P-Value 

subgroup 

difference 

Overall 85 22523 103157 24.96 [20.77; 29.69] 10441.27 98.5 < 0.0001 0.0350 NA 

Subgroup analyses          

Period         < 0.0001 

Pre-pandemic (2015/20) 59 15483 65335  30.45 [26.68; 34.49]     5723.37 98.20 < 0.0001 0.0243  

Lockdown (2020/21) 31 1610 16828  3.82 [1.53; 9.22]        1767.6 98.30 < 0.0001 0.2778  

Post-lockdown (2021/22) 24 5430 20994  44.29 [32.61; 56.63]     2586.72 99.10 < 0.0001 0.0012  

Seasons         < 0.0001 

2015/16 17 3259 10642  27.90 [22.59; 33.91]     450.87 96.50 < 0.0001 0.2012  

2016/17 16 1686 6330  28.52 [20.61; 38.02]     556 97.30 < 0.0001 0.4548  

2017/18 18 2150 9574  32.47 [23.22; 43.33]     975.65 98.30 < 0.0001 0.0953  

2018/19 26 4259 17522  32.06 [25.38; 39.56]     1050.15 97.60 < 0.0001 0.0273  

2019/20 28 4129 21267  30.57 [21.84; 40.95]     2381.7 98.90 < 0.0001 0.1051  

2020/21 31 1610 16828  3.82 [1.53; 9.22]        1767.6 98.30 < 0.0001 0.2778  

2021/22 24 5430 20994  44.29 [32.61; 56.63]     2586.72 99.10 < 0.0001 0.0012  

WHO Region         0.0204 

African 6 811 3485  19.13 [13.52; 26.35]       223.84 96.40 < 0.0001 0.2012  

Americas 9 1409 4832  6.45 [0.56; 45.74]         78.1 89.80 < 0.0001 0.4548  

Eastern Mediterranean 3 151 568  26.53 [15.66; 41.25]       33.53 94.00 < 0.0001 0.1051  

European 42 11125 45638  31.46 [24.26; 39.68]       5534.17 98.40 < 0.0001 0.0086  

South-East Asia 7 1263 5840  26.25 [14.52; 42.72]       747.12 98.80 < 0.0001 0.5942  

Western Pacific 18 7764 42794  17.88 [14.24; 22.22]       2852.47 98.60 < 0.0001 0.962  

Age         < 0.0001 

< 2 years 28 5974 15299  46.55 [37.88; 55.43]   1829.49 96.90 < 0.0001 0.0004  

< 5 years 18 4044 16685  26.90 [21.99; 32.46]   1411.69 98.40 < 0.0001 0.7802  

< 10 years 2 609 1845  23.89 [14.51; 36.74]   79.58 91.20 < 0.0001  NA                           

< 15 years 15 4160 21637  18.03 [12.65; 25.04]   2178.11 98.80 < 0.0001 0.2582  

< 18 years 21 7687 47628  10.44 [6.77; 15.76]    2478.92 98.30 < 0.0001 0.1767  

Not reported 1 49 63  77.78 [65.90; 86.37]   0  NA      NA  NA                                 

Design         0.3220 
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Cross-sectional 54 15523 82059  23 [19.00; 28.19]                     7535.17 98.50 < 0.0001 0.0213  

Longitudinal 31 7000 21098  29 [19.31; 41.33]                     1328.51 96.60 < 0.0001 0.6375  

Timing of data 

collection 

        0.3410 

Ambispective 3 1432 11690  11.57 [3.45; 32.42]        623.24 98.90 < 0.0001 NA  

Prospective 49 10318 41237  25.49 [19.89; 32.03]       3854.24 98.20 < 0.0001  0.6615                                 

Retrospective 33 10773 50230  26.32 [20.15; 33.57]       5223.79 98.50 < 0.0001 0.0461  

Risk of bias         0.0516 

Low risk 52 14642 66588  28.28 [22.64; 34.69]         7966.97 98.70 < 0.0001 0.0415  

Moderate risk 33 7881 36569  19.59 [14.27; 26.30]         2433.69 97.70 < 0.0001 0.4702  

Diagnostic technique$         0.4697 

Multiplex PCR 14 2083 10831  27.32 [14.57; 45.30]          1756.55 98.70 < 0.0001 0.0439  

Multiplex RT-PCR 18 2215 7385  30.89 [22.03; 41.42]          828.23 97.00 < 0.0001 0.349  

PCR 16 7247 32319  24.91 [16.89; 35.12]          3648 99.10 < 0.0001 0.8591  

qPCR 2 52 140  38.93 [21.17; 60.20]          11.32 91.20 0.0008  NA                                 

RT-PCR 31 9193 46668  22.15 [16.57; 28.95]          3348.97 98.00 < 0.0001 0.0936  

RT-qPCR 4 1733 5814  17.82 [ 3.59; 55.79]          50.62 88.10 < 0.0001  NA                                 

Sample type         0.3386 

Mixed specimens* 5 2643 13556  19.57 [ 8.56; 38.74]        1156.71 99.10 < 0.0001 0.7849  

Nasal secretions 9 1209 3493  21.39 [ 6.94; 49.83]        263.44 95.80 < 0.0001 0.5521  

Nasopharyngeal 

secretions 

49 14192 65456  27.19 [21.61; 33.60]        6453.98 98.60 < 0.0001 0.0303  

Nasopharyngeal 

secretions or BLF 

6 803 3384  21.68 [12.47; 34.97]        378.02 96.80 < 0.0001 0.0862  

Not reported 5 998 3167  31.87 [ 5.64; 78.54]        469.54 98.50 < 0.0001  NA                              

Oropharyngeal secretions 5 1385 7585  17.25 [13.26; 22.14]        379.74 96.30 0.0004 0.3843  

Sputum 3 549 2063  25.23 [18.38; 33.58]        44.03 95.50 < 0.0001  NA                              

Throat secretions 3 744 4453  23.95 [ 9.93; 47.36]        506.84 99.00 < 0.0001  NA                              

$The indicated diagnostic technique is according to what is referred to by the authors. *Mixed specimens: Nasopharyngeal secretions and nasal secretions; or 

Nasal and throat secretions. Abbreviations: WHO, World Health Organization; BLF, Bronchoalveolar lavage fluid; NA, Not applicable. 
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Figure S2. Funnel plot of sensitivity analysis of pooled respiratory syncytial virus (RSV) 

prevalence in children diagnosed with RSV-related lower respiratory tract infection by 

molecular assays. 
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Table S9. Univariable meta-regression model for the prevalence of the respiratory syncytial 

virus in hospitalized children with lower respiratory tract infection. 

 Coefficient [95%-CI] P-Value R2 

Period    16.47% 

Lockdown [2020-2021] Reference   

Pre-pandemic [2015-2020] 0.1526 [0.0856, 0.2195] < 0.0001  

Post-lockdown [2021-2022] 0.3005 [0.2059, 0.3951] < 0.0001  

Seasons   17.03% 

2020/21 Reference   

2015/16 0.1224 [0.0237; 0.2211] 0.0150  

2016/17 0.1328 [0.0292; 0.2365] 0.0120  

2017/18 0.1874 [0.0908; 0.2841] 0.0001  

2018/19 0.1588 [0.0697; 0.2479] 0.0005  

2019/20 0.1533 [0.0693; 0.2374] 0.0004  

2021/22 0.3005 [0.2062; 0.3948] < 0.0001  

WHO Region   14.39% 

Western Pacific   Reference   

African  0.0258 [-0.1070, 0.1586]  0.7035  

Americas  0.1283 [0.0132, 0.2433]  0.029  

Eastern Mediterranean  0.0947 [-0.1401, 0.3295]  0.429  

European  0.1780 [0.1188, 0.2373]   < 0.0001  

South-East Asia  0.1191 [-0.0088, 0.2469]  0.0679  

Age   34.54% 

< 2 years Reference   

< 5 years  -0.1883 [-0.2620, -0.1145]      < 0.0001   

< 10 years  -0.2646 [-0.3669, -0.1623]     < 0.0001   

< 15 years  -0.2398 [-0.3103, -0.1692]      < 0.0001   

< 18 years  -0.3141 [-0.3781, -0.2501]     < 0.0001   

Age [months]   22.29% 

Months -0.0079 [-0.0105, -0.0054]       < 0.0001  

Type of assay    

Immune assays¥ Reference  7.68% 

Molecular assays¥¥   0.1365 [0.0669, 0.2060]          0.0001  

Mixed assays¥¥¥   0.0175 [-0.1020, 0.1369]         0.7745  

Diagnostic technique$    

Direct immunofluorescence Reference  9.72% 

Antigen testing   0.0591 [-0.0723, 0.1905]              0.3783  

Mixed assays¥¥¥   0.0357 [-0.0892, 0.1606]              0.575  

Multiplex PCR   0.2053 [0.0925, 0.3181]           0.0004  

Multiplex RT-PCR   0.1880 [0.0795, 0.2966]         0.0007  

PCR   0.1551 [0.0546, 0.2555]              0.0025  

qPCR   0.2366 [-0.0692, 0.5423]             0.1294  

RT-PCR   0.1230 [0.0344, 0.2116]              0.0065  

RT-qPCR   0.1441 [-0.0260, 0.3141]             0.0968  

Sample type   9.08% 

Nasopharyngeal secretions Reference   

Mixed specimens*  -0.0493 [-0.1583, 0.0597]    0.3753  

Nasal secretions  0.0261 [-0.0948, 0.1470]     0.6723  

Nasopharyngeal secretions or BLF  -0.1574 [-0.2423, -0.0725]   0.0003  

Oropharyngeal secretions  -0.1516 [-0.2499, -0.0534]   0.0025  

Sputum  -0.0642 [-0.2956, 0.1673]    0.587  

Throat secretions  -0.0924 [-0.2315, 0.0467]    0.1931  

Design   3.94% 
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Cross-sectional Reference   

Longitudinal 0.0962 [0.0314, 0.1609] 0.0036  

Timing of data collection   0.30% 

Prospective Reference   

Ambispective  -0.0419 [-0.1936, 0.1099]      0.5888  

Retrospective  -0.0197 [-0.0801, 0.0407]      0.522  

Risk of bias   1.58% 

Low risk Reference   

Moderate risk -0.0554 [-0.1157, 0.0049] 0.0716  

¥Immune assays: Antigen testing; or Direct immunofluorescence. ¥¥Molecular assays: Multiplex 

PCR; or Multiplex RT-PCR; or PCR; or qPCR; or RT-PCR; or RT-qPCR. ¥¥¥Mixed assays: 

Antigen testing/RT-PCR; or Direct immunofluorescence/RT-qPCR/antigen testing; or Direct 

immunofluorescence/RT-PCR; or Indirect immunofluorescence/PCR. $The indicated diagnostic 

technique is according to what is referred to by the authors. *Mixed specimens: Nasopharyngeal 

secretions and nasal secretions; or Nasal and throat secretions. Abbreviations: WHO, World 

Health Organization; BLF, Bronchoalveolar lavage fluid. 
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Figure S3. Bubble plot illustrating the association between average age in months and prevalence of respiratory syncytial virus. 

 

Abbreviations: RSV, respiratory syncytial virus. 
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1. Did the research questions and inclusion criteria for the review include the components of

PICO?

For Yes: 
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 Intervention

 Comparator group

 Outcome

Optional (recommended) 

 Timeframe for follow-up  Yes

 No

2. Did the report of the review contain an explicit statement that the review methods were

established prior to the conduct of the review and did the report justify any significant

deviations from the protocol?

For Partial Yes: 

The authors state that they had a written 

protocol or guide that included ALL the 

following: 

 review question(s)

 a search strategy

 inclusion/exclusion criteria

 a risk of bias assessment

For Yes: 

As for partial yes, plus the protocol 

should be registered and should also 
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 a meta-analysis/synthesis

plan, if appropriate, and

 a plan for investigating

causes of heterogeneity

 justification for any
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 Yes
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 No

3. Did the review authors explain their selection of the study designs for inclusion in the review?

For Yes, the review should satisfy ONE of the following: 

 Explanation for including only RCTs

 OR Explanation for including only NRSI

 OR Explanation for including both RCTs and NRSI

 Yes
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4. Did the review authors use a comprehensive literature search strategy?

For Partial Yes (all the following): 

 searched at least 2 databases

(relevant to research question)

 provided key word and/or

search strategy

 justified publication

restrictions (eg, language)

For Yes, should also have (all the 

following): 

 searched the reference
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registries
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 Yes
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5. Did the review authors perform study selection in duplicate?

For Yes, either ONE of the following: 

 at least two reviewers independently agreed on selection of eligible

studies and achieved consensus on which studies to include

 OR two reviewers selected a sample of eligible studies and achieved

good agreement (at least 80 per cent), with the remainder selected by

one reviewer

 Yes

 No

6. Did the review authors perform data extraction in duplicate?

For Yes, either ONE of the following: 

 at least two reviewers achieved consensus on which data to extract  Yes
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from included studies 

 OR two reviewers extracted data from a sample of eligible studies and 

achieved good agreement (at least 80 per cent), with the remainder 

extracted by one reviewer 

 No 

7. Did the review authors provide a list of excluded studies and justify the exclusions? 

For Partial Yes: 

 provided a list of all 

potentially relevant studies 

that were read in full text form 

but excluded from the review 

For Yes, must also have: 

 Justified the exclusion from 

the review of each 

potentially relevant study 

 

 Yes 
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 No 

8. Did the review authors describe the included studies in adequate detail? 

For Partial Yes (ALL the following): 

 

 described populations 

 described interventions  

 described comparators 
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 described research designs  

 

For Yes, should also have ALL the 
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relevant)  
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 Yes 

 Partial Yes 
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9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in 

individual studies that were included in the review? 

RCTs 

For Partial Yes, must have assessed 

RoB from  

 unconcealed allocation, and 

 lack of blinding of patients 

and assessors when assessing 

outcomes (unnecessary for 

objective outcomes such as all 
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For Yes, must also have assessed 

RoB from: 

 allocation sequence that was 

not truly random, and 

 selection of the reported 

result from among multiple 

measurements or analyses of 

a specified outcome 

 

 

 

 Yes 

 Partial Yes 

 No 

 Includes only 

NRSI 
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For Partial Yes, must have assessed 

RoB: 

 from confounding, and 
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For Yes, must also have assessed 

RoB: 

 methods used to ascertain 

exposures and outcomes, 
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result from among multiple 
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 Yes 

 Partial Yes 

 No 

 Includes only 

RCTs 

10. Did the review authors report on the sources of funding for the studies included in the review? 

For Yes 

 Must have reported on the sources of funding for individual studies included 

in the review. Note: Reporting that the reviewers looked for this information 

but it was not reported by study authors also qualifies 

 

 

 Yes 

 No 

11. If meta-analysis was performed did the review authors use appropriate methods for statistical 

combination of results? 
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For Yes:  

 The authors justified combining the data in a meta-analysis  

 AND they used an appropriate weighted technique to combine 

study results and adjusted for heterogeneity if present 

 

 

 Yes 

 No 

 No meta-analysis 
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 AND investigated the causes of any heterogeneity  conducted 

For NRSI 

For Yes: 

 The authors justified combining the data in a meta-analysis 

 AND they used an appropriate weighted technique to combine 

study results, adjusting for heterogeneity if present 

 AND they statistically combined effect estimates from NRSI 

that were adjusted for confounding, rather than combining 
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 Yes 
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 No meta-analysis 

conducted 

12.  If meta-analysis was performed, did the review authors assess the potential impact of RoB in 

individual studies on the results of the meta-analysis or other evidence synthesis?                                            

For Yes: 

 included only low risk of bias RCTs 

 OR, if the pooled estimate was based on RCTs and/or NRSI at variable 

RoB, the authors performed analyses to investigate possible impact of 

RoB on summary estimates of effect  

 

 

 Yes 
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 No meta-analysis 
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13.  Did the review authors account for RoB in individual studies when interpreting/discussing 

the results of the review? 

For Yes: 

 included only low risk of bias RCTs 

 OR, if RCTs with moderate or high RoB, or NRSI were included the 

review provided a discussion of the likely impact of RoB on the results 

  

 

 Yes 
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14.  Did the review authors provide a satisfactory explanation for, and discussion of, any 

heterogeneity observed in the results of the review? 

For Yes: 

 There was no significant heterogeneity in the results 

 OR if heterogeneity was present the authors performed an investigation 

of sources of any heterogeneity in the results and discussed the impact 

of this on the results of the review 

 

 

 Yes 

 No 

15. If they performed quantitative synthesis did the review authors carry out an adequate 

investigation of publication bias (small study bias) and discuss its likely impact on the results 

of the review?  

For Yes: 

 performed graphical or statistical tests for publication bias and 

discussed the likelihood and magnitude of impact of publication bias  

 

 Yes 

 No  

 No meta-analysis 
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16.  Did the review authors report any potential sources of conflict of interest, including any 
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For Yes: 
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Figure S4. Prevalence of intensive care unit (ICU) admissions in hospitalized children with 
lower respiratory tract infections related to respiratory syncytial virus (RSV).
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Figure S5. Mortality among hospitalized children with lower respiratory tract infections related to 
respiratory syncytial virus (RSV).
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