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Influenza and respiratory syncytial virus during theCOVID‐19
pandemic: Time for a new paradigm?
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Abstract

Seasonal epidemics of influenza and the respiratory syncytial virus (RSV) are the cause

of substantial morbidity and mortality among children. During the global coronavirus

disease 2019 (COVID‐19) pandemic, the epidemiology of these viruses seems to have

changed dramatically. In Australia and New Zealand, a significant decrease in both

influenza and bronchiolitis have been noticed during usual peak seasons. Data from

early months of winter seasons in Europe are showing similar trends. This current

scenario imposes a reconsideration of the paradigm that toddlers and young school-

children are the main drivers of seasonal RSV outbreaks and respiratory epidemics in

general. In this article, we summarize current literature, address current knowledge or

role of adults in the RSV epidemiology, describe the lessons learned from pertussis

epidemics and call the international community to better understand the community
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transmission dynamics of respiratory infections in all age groups. This can allow the

establishment of better and more affordable preventive measures in the whole popu-

lation level, which can ultimately save millions of child lives.
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During the global course of Postgraduate Diploma in Pediatric In-

fectious Diseases at Oxford1 the members of the course have re-

viewed the recent incidence of respiratory infections and the role of

children and adults in transmission. The findings in 2020 have

shown new epidemiology of respiratory infections.

While the coronavirus disease 2019 (COVID‐19) pandemic has a

lower clinical impact on children compared with adults,2,3 children

have been significantly affected by its indirect consequences, due to

restrictive measures that have potential implications on child's social,

mental, and learning development.4 Nevertheless, a possible bene-

ficial, unexpected effect of the pandemic on children's health has

been recently described.

Seasonal epidemics of influenza and the respiratory syncytial virus

(RSV) are the cause of substantial morbidity and mortality among

children.5

During the global COVID‐19 pandemic, the epidemiology of

these viruses seems to have changed dramatically. In Western

Australia, a decrease of 98.0%–99.4% in the detection of RSV and

influenza infections, respectively, was reported compared with

the previous winter seasons from 2012 to 2019.6 This dramatic

decrease in respiratory infections was sustained over the sub-

sequent 4‐month period despite school reopenings. Similarly, in

New South Wales, RSV detection between April and June 2020

was 94.3% lower than predicted based on comparison to

2015–2019.7 In New Zealand, where RSV season is from June to

October and an aggressive elimination strategy effectively

stamped out community transmission of COVID‐19, a similar

decline in seasonal respiratory infections was observed. Data

from Kidz First Children's Hospital, Auckland, demonstrated only

268 admissions of respiratory infections from January to end of

August, 2020, in comparison with 1486–2046 annually in pre-

vious years (2015–2019).8 In Europe, during the usual bronch-

iolitis/influenza seasons, the first months of winter showed a

similar pattern.9 As of Week 53, 2020, there were 33 reported

cases of influenza, compared with 10,616 reported cases at the

same time last year.9 Similarly, there has been only 30 reported

cases of RSV (both adults and children) at Week 53, compared

with 3895 reported cases in the same week last year.9 Since

laboratory testing is now mainly focused to detect severe acute

respiratory syndrome coronavirus 2 (SARS‐CoV‐2) infections, it is

possible that the real burden of RSV and influenza is

underestimated. However, reported hospitalizations of the more

serious spectrum of disease (bronchiolitis) are equally reduced.

This indicates that the reduction is not just a diagnostic bias. To

confirm that this observation is not simply a bias, these early

reports have been later confirmed in several settings in Northern

and Southern Hemispheres. Nonpharmacological interventions

led to reduced cases and admissions of pediatric RSV and influ-

enza also in Chile and South Africa.10 Similarly, referral centers in

Italy showed significant reductions of RSV cases and hospitali-

zations,11 and Latin America registered a sharp decline in Pedia-

tric Intensive Care Unit admissions for lower respiratory tract

infections.12 In the United States, Influenza viruses and human

metapneumovirus circulated at historic lows through May 2021,

and the weekly percentage of positive RSV results during January

4–April 4, 2020, decreased from 15.3% to 1.4%, then remained at

historically low levels (<1.0% per week) for the next year.13 Im-

portantly, other respiratory viruses of usual pediatric interest,

such as the Rhinovirus, do not seem to have been similarly im-

pacted. In the United Kingdom, for example, a typical annual

spike in rhinovirus infections in children was observed with the

return to schools in England in September 2020, and pediatric

intensive care units saw ongoing admissions for rhinovirus in-

duced wheeze and bronchiolitis in the autumn/winter of 2020

despite lockdown measures.14,15

Historically, RSV has been directly linked with the pediatric po-

pulation since its recognition as a human pathogen.16 As early as

1976, Hall et al.17 described that older siblings were the most likely

index cases in household outbreaks, and subsequent studies over the

years have also highlighted the role of older children in out-

breaks.17–20 These studies historically informed control strate-

gies.21,22 However, by the end of 2019, even before the COVID‐19

pandemic, there was increased interest in the role of RSV in adults. A

recent systematic review on RSV epidemiology in adults and elderlies

in Latin America23 found that RSV accounted for a considerable

proportion of hospitalization in adults with influenza‐like illness

(69.9%) and community‐acquired pneumonia (91.7%), suggesting that

RSV may be a more significant cause of serious respiratory illness in

adults than previously recognized. In Spain, Kestler et al. pro-

spectively assessed 1200 patients admitted with an influenza‐like

respiratory infection, finding that 114 of the samples (9%) were po-

sitive for influenza and 95 (8%) were positive for RSV.24
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The epidemic control measures during COVID‐19 pandemic have

thus changed also the regular epidemics of RSV and influenza and the

findings observed highlight a potential underestimated role of adults

in the spread of RSV outbreaks and possibly other viral epidemics.

Now, these findings need even more attention. During the first wave

of the pandemic, almost all countries started complete lockdown with

full school closures around March and April 20204 suggesting that

the reduced social life of children was the main reason for the re-

duced burden of respiratory infections in children. However, since

September many countries have reopened schools. In particular, al-

most all countries fully reopened kindergartens and primary schools,

while some implemented partial closures or distance learning for

older children (>10–14 years of age). A constantly updated online

data set is available on the Oxford COVID‐19 Government Response

Tracker (available at: https://www.bsg.ox.ac.uk/research/research-

projects/coronavirus-government-response-tracker), which collects

daily information on school closures and other preventive non-

pharmacological interventions from >180 counties. Live heat maps

show the gradual reopening of school closures in majority of coun-

tries worldwide at the end of local “SARS‐CoV‐2 waves.” In particular,

since September 2020, most children came back to school, particu-

larly the younger ones (<5 years of age), those that account for the

majority of viral lower respiratory tract infections and bronchiolitis in

particular. Conversely, masking have been kept, particularly in

crowded and close environments, mostly mandatory for older chil-

dren and adults, while for the youngest age‐group masking is not

compulsory and safe distance, as well as frequent hand hygiene is not

easily achievable. Therefore, those children traditionally linked with

the RSV epidemics, namely, kindergarteners and young school-

children, returned to almost normal life. Nevertheless, during the

2020/2021 European winter, the “acute respiratory infection” season

has not started. This observation allows speculation that since adults

are the ones who have mostly changed their daily habits, may be the

ones mostly contributing to the current change in RSV and influenza

epidemiology in the northern hemisphere. A paper by McNab et al.25

described delayed re‐emergence of RSV in Victoria compared with

New South Wales and Western Australia. This happened in the

context of Victoria having prolonged lock‐down due to the highest

rates of community transmission of any state or territory in Australia.

The resurgence of RSV occurred after lock‐down ended and inter-

state borders reopened. Childcares remained opened through most

of the lock‐down, further supporting the hypothesis of the potential

role of adults in RSV transmission. A similar scenario has also been

reported from New Zealand health authorities. New Zealand has had

an optimal SARS‐CoV‐2 control and has lowered all restrictions,

being at an “alert level 1” (low community transmission).26 Interest-

ingly, during the current respiratory season in New Zealand, the

country is experiencing RSV case notifications higher than any seen

in the past 10 years.27,28 Similarly in the United States, since April

2021 a rise, although less sharp, in RSV cases have been reported.13

Social circulation, reduction of nonpharmacological interventions, and

an “immune‐debt” of children that during the last year have not en-

countered RSV, are leading to an unprecedented surge of RSV and

pressure on local health systems. A new scenario that deserves ap-

propriate investigation and understanding.

Although it may seem speculative, it is difficult to deny this

statement since influenza and RSV cases in children seem to have

significantly decreased since adults have started “keep distance,”

“wearing masks,” and “washing their hands more regularly.”

Stronger influenza vaccination campaigns and widely supported by

governments are also contributing to lower numbers of lower re-

spiratory tract infections. However, historically the adherence to

influenza vaccination is much lower in children compared with

adults even despite the health services distributing the influenza

vaccines free of charge for children aged 2–12 years old in certain

countries.

The depicted scenario imposes a reconsideration of the paradigm

that toddlers and young schoolchildren are the main drivers of sea-

sonal RSV outbreaks and respiratory epidemics in general. Con-

sidering the historical impact of the RSV and flu seasons on childhood

morbidity and mortality, this new scenario must lead us to perform a

comprehensive study to establish the role of the wider community in

respiratory infection outbreaks, including those diseases that his-

torically kill children. Current severe RSV outbreak in New Zealand is

also another good reason to better understand dynamics of re-

spiratory viruses in the community, to better plan preventive stra-

tegies and optimize health‐care resources. Pertussis epidemiology is a

well‐known example of how extending surveillance to adults has

increased understanding of pertussis epidemiology. It became clear

around 2010 that focusing surveillance only on infants and children

allowed to only detect the “tip of the iceberg” of the real pertussis

epidemiology. Adults could act as a reservoir of infection toward

young children. This concept derived from studies that estimated

high incidence in adults based on serological assays and polymerase

chain reaction (PCR), and from household contact studies, which

identified adults and adolescents as frequent source of infection for

infants.29

Recent changes in RSV and epidemiological scenarios, appar-

ently influenced by drastic changes in adults’ habits, allow to hy-

pothesize that pertussis and RSV may share several epidemiological

paradigms.

As a community of young pediatric infectious disease registrars

and specialists, we call on current international leaders, experts and

funding agencies to prioritize these issues in research. A better

understanding of community transmission dynamics of respiratory

infections in all age groups can allow the establishment of better

and more affordable preventive measures in the whole population

level. This may save millions of child lives, reduce morbidity and

diminish the psychological burden on children during outbreaks or

epidemics. These measures may also be easily introduced in low‐to‐

middle income countries, where respiratory infections kill the

most.30

ACKNOWLEDGMENTS

The authors of the paper are grateful with all teachers, tutors, and

students of the Post Graduate Diploma in Paediatric Infectious

40 | BINNS ET AL.

https://www.bsg.ox.ac.uk/research/research-projects/coronavirus-government-response-tracker
https://www.bsg.ox.ac.uk/research/research-projects/coronavirus-government-response-tracker


Diseases of the Oxford University for intellectual support. In parti-

cular, the authors are grateful to Professor Andrew Pollard and

Professor Jussi Mertsola for their active support and contribution in

reviewing the text.

CONFLICT OF INTERESTS

The authors declare that there are no conflict of interests.

AUTHOR CONTRIBUTIONS

Emma Binns: Conceptualization (equal); writing original draft (equal);

writing review & editing (equal). Marianne Koenraads: Con-

ceptualization (equal); writing original draft (equal); writing review &

editing (equal). Lidia Hristeva: Conceptualization (equal); writing ori-

ginal draft (equal); writing review & editing (equal). Alix Flamant:

Conceptualization (equal); writing original draft (equal); writing review

& editing (equal). Mervin Loi: Conceptualization (equal); writing ori-

ginal draft (equal); writing review & editing (equal). Johanna Lem-

painen: conceptualization (equal); writing original draft (equal);

writing review & editing (equal). Elise Osterheld: Conceptualization

(equal); writing original draft (equal); writing review & editing (equal).

Bazlin Ramly: Conceptualization (equal); writing original draft (equal);

writing review & editing (equal). Jessica Chakakala‐Chaziy: Con-

ceptualization (equal); writing original draft (equal); writing review &

editing (equal). Niveditha Enaganthi: Conceptualization (equal);

writing original draft (equal); writing review & editing (equal). Danilo

Buonsenso: Conceptualization (lead); writing original draft (lead);

writing review & editing (lead).

REFERENCES

1. https://www.ox.ac.uk/admissions/graduate/courses/pgdip-paediatric-
infectious-diseases. Accessed September, 2020

2. Viner RM, Mytton OT, Bonell C, et al. Susceptibility to SARS‐CoV‐2
infection among children and adolescents compared with adults: a
systematic review and meta‐analysis. JAMA Pediatr. 2020;175:
143‐156. doi:10.1001/jamapediatrics.2020.4573

3. Götzinger F, Santiago‐García B, Noguera‐Julián A, et al. COVID‐19
in children and adolescents in Europe: a multinational, multicentre
cohort study. Lancet Child Adolesc Health. 2020; 4(9):653‐661.
doi:10.1016/S2352-4642(20)30177-2

4. Buonsenso D, Roland D, De Rose C, et al. Schools closures
during the COVID‐19 pandemic: a catastrophic global situation.

Pediatr Infect Dis J. 2021;40(4):e146‐e150. doi:10.1097/INF.
0000000000003052

5. Buonsenso D. Disease and age‐related inequalities in paediatric re-
search, funding and communication: lessons from the COVID‐19
pandemic. Acta Paediatr. 2020; 109(10):1932‐1933. doi:10.1111/
apa.15450

6. Yeoh DK, Foley DA, Minney‐Smith CA, et al. The impact of
COVID‐19 public health measures on detections of influenza and
respiratory syncytial virus in children during the 2020 Australian

winter. Clin Infect Dis. 202072(12):2199‐2202. doi:10.1093/cid/
ciaa1475

7. Britton PN, Hu N, Saravanos G, et al. COVID‐19 public health
measures and respiratory syncytial virus. Lancet Child Adolesc Health.
2020; 4(11):e42‐e43. doi:10.1016/S2352-4642(20)30307-2

8. Trenholme A, Webb R, Lawrence S, et al. COVID‐19 and infant hospi-
talizations for seasonal respiratory virus infections, New Zealand, 2020.
Emerg Infect Dis. 2020; 27(2):641‐643. doi:10.3201/eid2702.204041

9. 2020. European Centre for Disease Prevention and Control. Surveillance
Atlas of Infectious Diseases. European Centre for Disease Prevention
and Control; 2020. Accessed December 31, 2020. https://www.ecdc.
europa.eu/en/surveillance-atlas-infectious-diseases

10. Olsen SJ, Azziz‐Baumgartner E, Budd AP, et al. Decreased influenza
activity during the COVID‐19 pandemic ‐ United States, Australia,
Chile, and South Africa, 2020. MMWR Morb Mortal Wkly Rep. 2020;
69(37):1305‐1309.

11. Stera G, Pierantoni L, Masetti R, et al. Impact of SARS‐CoV‐2 pan-

demic on bronchiolitis hospitalizations: the experience of an Italian
tertiary center. Children. 2021;8(7):556.

12. Vásquez‐Hoyos P, Diaz‐Rubio F, Monteverde‐Fernandez N, et al.
Reduced PICU respiratory admissions during COVID‐19. Arch Dis

Child. Published online October 7, 2020. doi:10.1136/archdischild-

2020-320469
13. Olsen SJ, Winn AK, Budd AP, et al. Changes in influenza and other

respiratory virus activity during the COVID‐19 pandemic—United
States, 2020‐2021. MMWR Morb Mortal Wkly Rep. 2021; 70(29):
1013‐1019.

14. Public Health England. Weekly national Influenza and COVID‐19 surveil-

lance report. 2021. Available at https://www.gov.uk/government/
statistics/national-flu-and-covid-19-surveillance-reports-2021-to-2022-
season#history

15. Williams TC, Lyttle MD, Cunningham S, et al. Study Pre‐protocol
for “BronchStart ‐ The Impact of the COVID19 Pandemic on the
Timing, Age and Severity of Respiratory Syncytial Virus (RSV)
Emergency Presentations; a Multi‐Centre Prospective Observa-
tional Cohort Study” [version 1; peer review: 1 approved].

Wellcome Open Res. 2021;6:120. doi:10.12688/wellcomeopenres.
16778.1

16. Walsh EE, Falsey AR. Respiratory syncytial virus infection in adult
populations. Infect Disord Drug Targets. 2012;12:98‐102.

17. Hall CB. Respiratory syncytial virus and parainfluenza virus. N Engl J

Med. 2001;344:1917‐1928.
18. Heikkinen T, Valkonen H, Waris M, Ruuskanen. O. Transmission of

respiratory syncytial virus infection within families. Open Forum

Infect Dis. 2015;2(1):ofu118.
19. Jacoby P, Glass K. Characterizing the risk of respiratory syncytial virus in

infants with older siblings: a population‐based birth cohort study.
Epidemiol Infect. 2017;145(2):266‐271. doi:10.1017/S095026881600
2545

20. Munywoki PK, Koech DC, Agoti CN, et al. The source of

respiratory syncytial virus infection in infants: a household cohort
study in Rural Kenya. J Infect Dis. 2014;209:1685‐1692. doi:10.
1093/infdis/jit828

21. Graham BS. Protecting the family to protect the child: vaccination
strategy guided by RSV transmission dynamics. J Infect Dis. 2014;

209:1679‐1681. doi:10.1093/infdis/jiu075
22. Kombe IK, Munywoki PK, Baguelin M, Nokes DJ, Medley GF.

Model‐based estimates of transmission of respiratory syncytial virus
within households. Epidemics. 2019; 27:1‐11. doi:10.1016/j.epidem.
2018.12.001

23. Ali A, Lopardo G, Scarpellini B, Stein RT, Ribeiro D. Systematic re-
view on respiratory syncytial virus epidemiology in adults and the
elderly in Latin America. Int J Infect Dis. 2020; 90:170‐180. doi:10.
1016/j.ijid.2019.10.025

24. Kestler M, Muñoz P, Mateos M, Adrados D, Bouza E. Respiratory

syncytial virus burden among adults during flu season: an under-
estimated pathology. J Hosp Infect. 2018; 100(4):463‐468. doi:10.
1016/j.jhin.2018.03.034

25. McNab S, Ha Do LA, Clifford V, et al. Changing epidemiology of

respiratory syncytial virus in Australia—delayed re‐emergence in
Victoria compared to WA/NSW after prolonged lock‐down for
COVID‐19. Clin Infect Dis. 2021;18:ciab240. doi:10.1093/cid/
ciab240

BINNS ET AL. | 41

https://www.ox.ac.uk/admissions/graduate/courses/pgdip-paediatric-infectious-diseases.
https://www.ox.ac.uk/admissions/graduate/courses/pgdip-paediatric-infectious-diseases.
https://doi.org/10.1001/jamapediatrics.2020.4573
https://doi.org/10.1016/S2352-4642(20)30177-2
https://doi.org/10.1097/INF.0000000000003052
https://doi.org/10.1097/INF.0000000000003052
https://doi.org/10.1111/apa.15450
https://doi.org/10.1111/apa.15450
https://doi.org/10.1093/cid/ciaa1475
https://doi.org/10.1093/cid/ciaa1475
https://doi.org/10.1016/S2352-4642(20)30307-2
https://doi.org/10.3201/eid2702.204041
https://www.ecdc.europa.eu/en/surveillance-atlas-infectious-diseases
https://www.ecdc.europa.eu/en/surveillance-atlas-infectious-diseases
https://doi.org/10.1136/archdischild-2020-320469
https://doi.org/10.1136/archdischild-2020-320469
https://www.gov.uk/government/statistics/national-flu-and-covid-19-surveillance-reports-2021-to-2022-season#history
https://www.gov.uk/government/statistics/national-flu-and-covid-19-surveillance-reports-2021-to-2022-season#history
https://www.gov.uk/government/statistics/national-flu-and-covid-19-surveillance-reports-2021-to-2022-season#history
https://doi.org/10.12688/wellcomeopenres.16778.1
https://doi.org/10.12688/wellcomeopenres.16778.1
https://doi.org/10.1017/S0950268816002545
https://doi.org/10.1017/S0950268816002545
https://doi.org/10.1093/infdis/jit828
https://doi.org/10.1093/infdis/jit828
https://doi.org/10.1093/infdis/jiu075
https://doi.org/10.1016/j.epidem.2018.12.001
https://doi.org/10.1016/j.epidem.2018.12.001
https://doi.org/10.1016/j.ijid.2019.10.025
https://doi.org/10.1016/j.ijid.2019.10.025
https://doi.org/10.1016/j.jhin.2018.03.034
https://doi.org/10.1016/j.jhin.2018.03.034
https://doi.org/10.1093/cid/ciab240
https://doi.org/10.1093/cid/ciab240


26. https://covid19.govt.nz/alert-levels-and-updates/alert-level-1/.
Accessed July 22, 2021

27. https://lab.waikatodhb.health.nz/assets/Virus-Reports/Respiratory-
Virus-Waikato-2021-07-12-week-27.pdf. Accessed July 22, 2021

28. https://www.esr.cri.nz/home/about-esr/media-releases/esr-data-s-
surge-of-respiratory-syncytial-virus-rsv-new-news-page. Accessed
July 22, 2021

29. Domenech de Cellès M, Magpantay FM, King AA, Rohani P. The
pertussis enigma: reconciling epidemiology, immunology and evo-

lution. Proc Biol Sci. 2016; 283(1822):20152309. doi:10.1098/rspb.
2015.2309

30. Caballero MT, Polack FP. Respiratory syncytial virus is an
“opportunistic” killer. Pediatr Pulmonol. 2018; 53(5):664‐667.

How to cite this article: Binns E, Koenraads M, Hristeva L,

et al. Influenza and respiratory syncytial virus during the

COVID‐19 pandemic: Time for a new paradigm? Pediatric

Pulmonology. 2022;57:38‐42. doi:10.1002/ppul.25719

42 | BINNS ET AL.

https://covid19.govt.nz/alert-levels-and-updates/alert-level-1/.
https://lab.waikatodhb.health.nz/assets/Virus-Reports/Respiratory-Virus-Waikato-2021-07-12-week-27.pdf.
https://lab.waikatodhb.health.nz/assets/Virus-Reports/Respiratory-Virus-Waikato-2021-07-12-week-27.pdf.
https://www.esr.cri.nz/home/about-esr/media-releases/esr-data-s-surge-of-respiratory-syncytial-virus-rsv-new-news-page
https://www.esr.cri.nz/home/about-esr/media-releases/esr-data-s-surge-of-respiratory-syncytial-virus-rsv-new-news-page
https://doi.org/10.1098/rspb.2015.2309
https://doi.org/10.1098/rspb.2015.2309
https://doi.org/10.1002/ppul.25719



