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Abstract

Introduction: COVID‐19 pandemic and associated lockdown measures have deeply

modified the natural course of seasonal viral infections, such as respiratory syncytial

virus (RSV).

Methods: We analyzed French national data from three networks: emergency de-

partments (ED) of French hospitals, general practitioners (GP), and hospital labora-

tories. We compared the number of ED or GP visits for bronchiolitis in children <2

years of age, and the percentage of RSV positive tests in the 2020 to 2021 season

with those of the two previous seasons (2018–2019 and 2019–2020). We used time

series of the previous 5 years to calculate epidemic thresholds.

Results: During the 2020–2021 season, the epidemic begun in February (Week 05)

in the Ile de France (Paris and suburbs) region, 12 weeks later compared with the

previous seasons and progressively spread across all the French metropolitan re-

gions. The highest number of bronchiolitis cases in 2021 (Week 12) occurred 10–12

weeks after the previous seasonal peaks of previous seasons, but the number of

cases remained lower than in the previous seasonal peaks.

Conclusion: We identified a delayed RSV epidemic in the period that usually cor-

responds at the end of the epidemic season, raising concerns for the burden of RSV

in the already strained healthcare systems during the COVID‐19 pandemic.
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1 | INTRODUCTION

SARS‐CoV‐2 is responsible for an ongoing global pandemic and

France was among the main countries affected in Europe, with more

than 32 million cases and nearly 713,000 deaths to date.

Nonetheless, several studies suggest both a lower rate of infection in

children than in adults and a very high proportion of mild forms in

infected children.1,2 In France as elsewhere, social distancing cur-

rently remains one of the main tools for preventing the transmission

of the SARS‐CoV‐2 virus. These nonmedical measures implemented
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during the COVID‐19 pandemic have deeply modified the natural

epidemic course of common childhood respiratory infections, in-

cluding those caused by respiratory syncytial virus (RSV) in several

European and Southern Hemisphere countries.3–5 RSV is considered

the major pathogen causing severe lower respiratory tract infections,

mainly acute bronchiolitis, in infants and young children,6 leading to

seasonal epidemics with one to two epidemics each year.7,8 It causes

substantial morbidity and hospitalization for acute bronchiolitis in

children younger than 5 years of age and especially in the first year of

life9,10 with a mortality estimated between 66,000 and 199,000

deaths worldwide every year.8

In March 2020, the spread of SRAS‐CoV‐2 infection increased

dramatically in France, overloading health systems. A first stringent

lockdown was ordered on March 17 to limit indoor and outdoor

social interactions. All nonessential public places, including, restau-

rants, cafés, cinemas, nightclubs together with schools and children

day care centers were closed. The lockdown was extended to May

11, while physical distancing, wearing a mask in public places, and

hand hygiene continued to be recommended. SARS‐CoV‐2 trans-

mission substantially decreased and was limited for 14 weeks during

the summer (Weeks 20–34). Following a further increased incidence

of SARS‐CoV‐2 infections, France implemented a second nationwide

but less stringent lockdown from October 30 to December 15, in-

cluding the closure of all nonessential businesses, but schools and day

care centers remained open, and activities for children younger than

11 years of age were not restricted.

In this context, we aimed to assess the course of RSV infections

in France during 2020–2021 season and compare them with the two

previous RSV seasons.

2 | METHODS

We used data collated by Santé publique France from three net-

works. First, the Oscour® (“Organisation de la Surveillance

Coordonnée des Urgences,” Coordinated Health Surveillance of

Emergency Departments [ED]) network includes approximately

650 EDs, representing 92% of all ED visits in France. The network

collates syndromic surveillance data, including bronchiolitis cases,

from computerized medical files collected during ED visits and

hospitalizations. Second, the SOS Medecins, a network of more

than 1300 general practitioners (GPs) and pediatricians, including

61 of the 62 medical associations working in the various local and

regional units all over France.11 They provide 70% of private

practice in urban and semiurban areas, 24 h a day (60% of the

consultations are performed at night, on weekends, and on public

holidays). They all provide data regularly. Third, the RENAL (Ré-

seau national des laboratoires hospitaliers) network of French

hospital laboratories includes 24 University or Regional Hospitals

in Northern France, and 14 in Southern France. Surveillance is

carried out on a weekly basis until April and then monthly from

May to September. The network provides virological data, in-

cluding RSV test results (by nucleic acid amplification).

In hospitals of the Oscour network, surveillance was based on

tracking emergency room visits and hospital admissions for bronch-

iolitis, coded as acute bronchiolitis corresponding to children <2 years

of age with a clinical medical diagnosis of acute bronchiolitis ac-

cording to the International Classification of Diseases, Tenth Revision

(J21, J21.0, J21.8, J21.9). For SOS Médecins associations, a clinical

definition of bronchiolitis based on 2019 consensus conference 12

included the following criteria: age ≤24 months; occurring im-

mediately after rhinopharyngitis, associating cough, and obstructive

dyspnea; accompanied by wheezing and/or sibilant and crackling

rales on auscultation. For RENAL, we included RSV laboratory‐

confirmed cases.

All records are transmitted daily and anonymously to Santé

publique France in line with national patient confidentiality

rules.13 We compared the number of ED visits, GP visits, and

hospitalizations for bronchiolitis in children <2 years of age, as

well as the percentage of RSV positive tests in the 2020–2021

season with those of the two previous seasons (2018–2019 and

2019–2020). The methods for calculating the epidemic

threshold were described elsewhere.14 Briefly, to calculate the

baseline levels and prediction intervals, time series was used

fitting three different models (periodic regression, robust periodic

regression, and Markov models) on the weekly numbers of

bronchiolitis cases reported via Oscour or SOS Medecins during

the previous 5 years (6 models). An alarm was generated when

the number of cases exceeded the 95% prediction limit. An epi-

demic phase was declared when at least one alarm was generated

for both Oscour and SOS Médecins data or at least two alarms for

Oscour data, and a preepidemic when one alarm was only

detected.15

3 | RESULTS

During the 2018–2019 and 2019‐2020 seasons, acute bronch-

iolitis epidemics in metropolitan France began in October (Weeks

43 and 44), reached a peak at the beginning of December (Weeks

49 and 50), and ended at the beginning of March (Weeks 9 and

10), concomitantly with the accelerated spread of SARS‐CoV‐2

infection in France in 2020 (Figure 1). However, during the

2020–2021 season, the number of acute bronchiolitis cases in

children <2 years of age remained low until the beginning of

February (Week 05), when the epidemic threshold was exceeded

in the Ile de France (Paris and suburbs) region (Figure 1),

12 weeks later compared with the previous seasons. The epi-

demic progressively spread across all the French metropolitan

regions. By the end of March 2021, the percentage of RSV po-

sitive tests rose from 3% in Week 4 (125/4734) to 11% in Week

13 (612/5600), higher than that observed in Week 13 in 2019 and

2020 (1% and 0%, respectively), but lower than that during the

peak weeks of the previous two seasons (21% in Week 49 in

2019 and 27% in Week 50 in 2018) (Figure 2). The highest

number of bronchiolitis cases in 2021 (Week 13) occurred 11–13
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weeks after the expected peak during the previous seasons. As of

Week 13 in 2021, all regions of metropolitan France were in

epidemic phase. However, 2436 acute bronchiolitis cases in

children <2 years of age presented at ED during the peak week of

2021 (Week 13) compared with 4943 case in the peak week of

2019–2020 (Week 52) and 5478 cases in the peak week of

2018–2019 (Week 51) (mean = 5211 cases). The epidemic began

to decline in Week 15 and ended in Week 18 at the end of the

third lockdown. In Week 19, 3% (52/1993) of specimen were

positive for RSV, similar to the two previous seasons at the end of

the epidemic, 2% (Week 10) in 2019–2020, and 3% (Week 9) in

2018–2019.

Concerning rhinovirus, positivity rate was highest at 30% in

Week 42 in 2020, followed by a decline at 15% in Weeks 42–52 in

2020, and remained stable during Weeks 01–19 in 2021 with a

median of 11% (range 8%–13%).

4 | DISCUSSION

We report a delayed start of the bronchiolitis outbreak in France and

an ongoing increase in the period that usually corresponds to the end

of the epidemic season. During the 2020–2021 winter season, the

RSV epidemic, which usually peaks in mid‐December, started in

January with a peak shifted by almost 3 months. However, the

number of bronchiolitis cases remained much lower than that ob-

served in the previous seasons. Meanwhile, the European center for

disease prevention and control (ECDC) surveillance data 16 indicated

that this RSV resurgence was almost limited to France. In Europe,

RSV circulation remained very low, with only some countries re-

porting few sporadic cases since the start of the winter season

(Belgium, Germany, Spain, Sweden).16 Iceland reported a peak in the

number of cases in Weeks 9 and 10, with over 20% of RSV positive

samples. In Australia, the beginning of the COVID‐19 epidemic and

F IGURE 1 Emergency department visits and
hospitalizations for acute bronchiolitis in France,
children under 2 years old, 2018–2021

F IGURE 2 Percentage of hospital (black) and ambulatory (gray) positive test for respiratory syncytial virus, all ages, Metropolitan France,
Weeks 40/2018–Week 19/2021
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the related measures coincided with the usual beginning of the

seasonal RSV epidemic, which resulted in absence of RSV activity.17

However, a marked and unusual resurgence of RSV activity occurred

6 months later during the summer season (2019–2020 season), with

the number of cases exceeding the median seasonal peak from 2012

to 2019.18 This resurgence in Australia may be explained by an ex-

panded cohort of RSV‐naïve patients together with an increased

number of older children coupled with waning population im-

munity.19 However, this cannot fully apply to France as the end of

the bronchiolitis outbreak and the cessation of RSV circulation during

the winter of 2019–2020 corresponded to the usual end of the RSV

season. The dramatic increase observed in Australia may also be due

to a change in testing practices with more systematic tests performed

including older children due to the COVID‐19 pandemic, which was

not the case in France and may explain the discrepancy between the

two countries.18 Other hypotheses may explain the delayed epidemic

in France: first, contrarily to the first lockdown, normal activities of

schools and day care centers, with all gatherings, regardless of size,

were maintained during the second lockdown. The third lockdown

that started in Week 13 at the peak of 2020–2021 epidemic was

associated with the closure of all school and day care centers that

may have contributed to the following decrease in the number of

bronchiolitis cases. Global surveillance data suggest that the stable

RSV seasonal pattern (unlike that of influenza) is mainly explained by

meteorological factors and facilitated by indoor crowding. For RSV,

the generally accepted transmission routes are droplets and contact

(either direct or indirect through an intermediate surface) and it

spreads in nurseries and schools. Wearing masks has become man-

datory in schools for children over 6 years of age at the beginning of

November 2020, but these social distancing measures did not apply

to infants and young children, the main risk groups for RSV infec-

tions. Second, despite applied international travel restrictions, inter-

state borders remained open during the COVID‐19 epidemic allowing

RSV diffusion from other countries including those of the south-

western hemisphere. In Australia, the initial rise in RSV cases pre-

ceded the opening of interstate borders, suggesting this pathway was

not the primary mechanism.18 Finally, RSV activity was first observed

in Ile de France region (including Paris), with transmission potentially

facilitated by increased travel within the state during winter holidays,

a decrease in vigilance regarding the risk of contamination and lesser

use of protective measures (hydroalcoholic gel), especially within the

family or at school. The first cases of RSV occurred after the

Christmas holidays, during which the containment measures were

relaxed.

The role of the other viruses is not very clear. Influenza did not

circulate at all during the study period. The rhinovirus positivity rate

remained stable during Weeks 01–19 in 2021. In contrast, the RSV

positivity rate was strongly correlated with the proportion of

bronchiolitis cases seen at ambulatory clinics or EDs over time,

suggesting that the increase in bronchiolitis may be related to RSV

rather than other viruses in circulation. Moreover, data from South-

ampton cohort (United Kingdom)20 suggest that current physical

distancing measures do not effectively prevent rhinovirus

transmission that was only decreased after schools' closure. Of note,

schools remained open in France after the end of the first COVID‐19

lockdown in May 2020 and until the beginning of the third lockdown

in April 2021.

In conclusion, we observed in France a delayed outbreak in the

period that usually corresponds at the end of the epidemic season. At

the end of the third lockdown, our findings together with the

Australian reports raise concerns for RSV control in the Northern

Hemisphere, where a rise in RSV may occur after a shortened winter

season increasing the burden in the pediatric structures and the al-

ready strained healthcare systems.
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