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The Rhône-Loire metropolitan areas’ 2020/21 res-
piratory syncytial virus (RSV) epidemic was delayed 
following the implementation of non-pharmaceutical 
interventions (NPI), compared with previous seasons. 
Very severe lower respiratory tract infection incidence 
among infants ≤ 3 months decreased twofold, the pro-
portion of cases among children aged > 3 months to 
5 years increased, and cases among adults > 65 years 
were markedly reduced. NPI appeared to reduce the 
RSV burden among at-risk groups, and should be pro-
moted to minimise impact of future RSV outbreaks.

The emergence of coronavirus disease (COVID-19) has 
triggered a wide-scale implementation of non-pharma-
ceutical interventions (NPI) including physical distanc-
ing, school closures, travel restrictions, and the use 
of masks in public spaces [1]. These preventive pub-
lic health measures have impacted the circulation of 
respiratory syncytial virus (RSV) as demonstrated by 
inter-seasonal RSV epidemics in several southern hem-
isphere countries [2-4] and late-season RSV outbreaks 
in several European countries [5-7]. Here, we describe 
the age characteristics and the very severe lower res-
piratory tract infection (VS-LRTI) incidence of this late 
RSV epidemic in the Rhône-Loire metropolitan areas in 
France.

Detection of respiratory syncytial virus 
cases
We prospectively collected laboratory data from the 
university hospitals of Lyon and Saint-Etienne in the 
Rhône-Loire metropolitan areas with ca 2 million inhab-
itants, from September 2018 to May 2021 [7]. All res-
piratory samples (nasopharyngeal aspirates, nasal/
throat/oral swabs, tracheobronchial aspirates, and 
bronchoalveolar lavages) taken from patients with res-
piratory tract infection (upper or lower/mild or severe) 
and received by the virology laboratories from in- and 
outpatients were tested for RSV and included in our 
analysis.

An RSV case was defined as any laboratory-confirmed 
RSV infection detected by real-time reverse tran-
scriptase (RT)-PCR during the study period. As SARS-
CoV-2 and RSV co-detections are rare events [8], they 
were not further investigated in the present study.

Calculation of hospitalisation rates and 
incidence of very severe and severe cases
In order to calculate hospitalisation rates, we col-
lected data from children born at the Hospices Civils 
de Lyon over three consecutive years (1 June 2018–01 
April 2021) whose parents are living in the Métropole 
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de Lyon (around 1.4 million inhabitants). From this 
birth cohort (Lyon cohort), hospitalised cases with con-
firmed RSV infection during the first year of life were 
identified using the diagnostic laboratory database on 
three consecutive RSV seasons (2018/19; 2019/20 and 
2020/21 between 1 September and May 2021). VS-LRTI 
was defined as a laboratory-confirmed RSV infection 
leading to hospitalisation occurring during the first 
year of life, and meeting the World Health Organization 
case definition (SpO2 < 90%, inability to feed) [9]. The 
incidence of severe RSV cases was estimated per 1,000 
births as previously described [10]. To take into account 
the observed 3-month delay in the 2020/21 RSV sea-
sonal epidemic, births between 1 April 2020 and 1 April 
2021 were considered, whereas children born between 
1 January 2019 and 31 December 2019 were considered 
for the analysis of 2019/20 RSV seasonal epidemic.

Delayed seasonal epidemic
In the Rhône and Loire metropolitan areas, the RSV 
epidemic has a seasonal pattern: the first cases are 
usually detected at week 41, followed by a peak of 
cases around week 51 [7]. In 2020, the first RSV cases 
of the 2020/21 season were detected at week 38, and 
cases were then detected on weekly basis below the 
epidemic threshold from week 51 2020 to week 5 2021. 
In week 5 2021, the RSV epidemic started in the Île de 
France region, comprising the city of Paris, while the 
number of RSV cases started to gradually increase in 
Rhône-Loire [6]. The RSV epidemic finally started in the 
Rhône-Loire metropolitan areas in week 10 2021 with a 
4-month delay and no timely correlation with any major 

change in the NPI strategy [11]. The weekly number of 
cases in the region decreased in week 16 2021 coincid-
ing with the start of the third French lockdown including 
a 3-week school closure during weeks 14 to 16. The end 
of the 2020/21 RSV seasonal epidemic was declared in 
Rhône-Loire in week 16 2021 (Figure 1), however, RSV 
cases were still detected in this region at the end of 
this survey (week 21).

Overall, 622 cases were detected in 2020/21 compared 
with 1,373 in 2019/20 and 1,420 in 2018/19 which rep-
resents a 2.2 mean decrease.

Subtyping of 132 of all 167 RSV grown in culture (20%) 
in Rhône-Loire in 2020/21, indicated a predominant 
RSV-A epidemic (119 RSV-A, 13 RSV-B).

Atypical age distribution
We compared the age of RSV cases between the sea-
sons 2020/21 (622 cases), 2019/20 (1,373 cases), and 
2018/19 (1,420 cases). The age distribution is usu-
ally remarkably similar from one epidemic season to 
another (Figure 1) and U-shaped with a higher propor-
tion of cases below 6 months and over 65 years of age. 
The notable features of the 2020/21 season were a 
decreased proportion of cases aged over 65 years of 
age and an increased proportion of cases in children 
aged over 3 months and up to 5 years (Figure 2B). The 
change in proportions in the older age group cannot 
be fully explained by changes in testing; we observed 
among cases aged 65 years and older a fourfold reduc-
tion in the number of RT-PCR tests in 2020/21 (n = 1,646) 

Figure 1
Number of laboratory-confirmed respiratory syncytial virus cases by week, university hospitals of Lyon and Saint-Etienne, 
France, epidemiological seasons 2018/19−2020/21

RSV: respiratory syncytial virus.
Grey areas represent non-pharmaceutical interventions and events during the 2020/21 season (lockdown, school holidays and closure). The 
epidemic dynamics are similar for seasons 2018/19 and 2019/20 (darker blue lines) and delayed for the 2020/21 season (light blue line).
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compared with 2019/20 (n = 6,763) while there was 
a 10-fold reduction in the number of cases (2020/21: 
n = 17; 2019/20: n = 238).

Reduced incidence of very severe lower 
respiratory tract infection in early infancy
As this unusual case distribution for the 2020/21 RSV 
season may result from changes in testing strategy or 
from a decrease in the number of cases among the at-
risk groups, we compared the incidence of VS-LRTI with 
the previous 2019/20 season in the Lyon cohort (Table). 
The VS-LRTI incidence rate in under 1 year-olds was 

significantly lower in 2020/21 (8.8/1,000, n = 77/8,728, 
95% confidence interval (CI): 6.0−10.0) compared with 
2019/20 (13.6/1,000, n = 124/9,127, 95%CI: 11.0−16.0). 
The relative risk of VS-LRTI incidence was 1.5-fold lower 
(95%CI: 1.2−2.1) during the first year of life and twofold 
lower (95%CI: 1.4−2.9) during the first 3 months of life 
in the 2020 birth cohort compared with the 2019 one. 
Contrary to the sharp decrease observed in the at-risk 
groups, the absolute number of VS-LRTI among infants 
aged over 3 months and up to 1 year was stable (32 for 
2020 birth cohort vs 29 for 2019 birth cohort).

Figure 2
Age pyramid of respiratory syncytial virus cases by epidemiological season, university hospitals of Lyon and Saint-Etienne, 
France, epidemiological seasons 2018/19−2020/21a

RSV: respiratory syncytial virus.
a Mean of seasons 2018/19 and 2019/20 compared with season 2020/2021.
The number of cases is expressed as a percentage of the total number of laboratory-confirmed RSV cases per season (n = 2,793 for 2019/20 
and 2018/19 and n = 622 for 2020/21).
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Table
Incidence of very severe lower respiratory tract infection in the Lyon cohorta by season, university hospital of Lyon, France, 
epidemiological seasons 2019/20−2020/21

Incidence and relative risk reduction by age group
Season 2019/20 Season 2020/21

Births from 1 January to 31 December 
2020

Births from 1 April 2020 to April 
2021

Incidence of laboratory-confirmed RSV hospitalisation for 
VS-LRTI < 1 year of age 13.6/1,000 (95% CI: 11.0−16.0) 8.8/1,000 (95% CI: 6.0−10.0)

RR reduction of the incidence of hospitalisation for VS-LRTI < 1 
year of age 1.5-fold lower (95% CI: 1.2−2.1)

Incidence of laboratory-confirmed RSV hospitalisation for 
VS-LRTI ≤3 months of age 10.4/1,000 (95% CI: 8.0−13.0) 5.2/1,000 (95% CI 4.0−7.0)

RR reduction of the incidence of hospitalisation for VS-LRTI ≤3 
months of age 2.0-fold lower (95% CI: 1.4−2.9)

Total number of VS-LRTI case in HCL cohort aged over 3 months 
up to 1 year 29 32

CI: confidence interval; HCL: Hospices Civils de Lyon; RSV: respiratory syncytial virus; RR: relative risk; VS-LRTI: very severe lower respiratory 
tract infection.
a Children born at the Hospices Civils de Lyon over three consecutive years (1 June 2018–01 April 2021) whose parents are living in the 
Métropole de Lyon.
To take into account the observed 3-month delay in the 2020/21 RSV epidemic, for this season, only births from 1 April 2020 to 1 April 2021 
were considered.
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Ethical statement
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Discussion
We describe a delayed 2020/21 RSV season with atypi-
cal features such as a reduced incidence of VS-LRTI 
among infants aged 3 months or less, a sharp reduc-
tion in the number of cases aged over 65 years, and 
in contrast, an increased proportion of cases detected 
among children aged over 3 months and up to 5-years, 
and a relative increase in the number of VS-LRTI cases 
among infants between 3 months and up to 1 year of 
age.

New RSV lineages could be introduced much later 
from the southern hemisphere because of the com-
bined effect of border controls and the delay of the 
2019/20 RSV outbreak in the southern hemisphere [12]. 
However, there has been no obvious change in COVID-
19 NPI measures since September 2020 that would 
explain the seasonal epidemic start observed here 
from week 3 to 6 2021. At that time, face masks were 
mandatory for the population above 6 years of age 
both in indoor and outdoor settings, in public spaces 
and at work places, while primary schools and shops 
were open with hygiene/preventive protocols in place, 
high schools were only partially open, working from 
home was strongly recommended, restaurants were 
closed, and a national curfew at 7p.m. was enforced. 
We hypothesise that either those NPI did not fully pre-
vent RSV from circulating among school-age children 
while schools were open, or there was a decreased 
compliance during this period regarding some or sev-
eral of those NPI. This observation highlights the risk 
of a RSV outbreak within a population experiencing low 
levels of RSV circulation and despite the implementa-
tion of NPI in case of opened schools [13].

The twofold decrease in incidence among infants aged 
3-months and less was likely due to the decreased 
exposure of newborns to RSV, which may be related 
to both the overall reduced size of the RSV epidemic 
and behavioural changes towards newborns. Simple 
prevention recommendations such as hand washing 
and avoiding close contact with sick people should be 
strongly and timely promoted to future parents, and 
may constitute one of the main options to reduce the 
burden of the next RSV season. The sharp decrease in 
the number of detected cases among people aged over 
65 years is surprising, and cannot be fully explained 
by the decreased number of combined influenza/RSV 
RT-PCR tests. Therefore, NPI implementation targeting 
elderly people and reduced intergenerational contacts 
appear to have contributed majorly to reducing infec-
tions in this age group.

Altogether, the increased proportion of RSV cases 
among infants between 3 months and 1 year of age 
and the stable number of hospitalised VS-LRTI cases 

among infants between 3 months and 1 year of age 
were in sharp contrast with the RSV burden reduction 
in the at-risk groups. The increase in the median age 
of Australian paediatric cases was a main feature of 
this 2020 delayed epidemic compared with previous 
years [2]. Our study presents many strengths related 
to the sample size considered (metropolitan population 
coverage), the combined use of data from two centres, 
and the use of a birth cohort focusing on hospitalised 
VS-LRTI cases, providing confidence that the testing 
strategy was unlikely to have affected our results [5]. 
This relative increase is, therefore, more likely related 
to an age-independent VS-LRTI-related phenotype 
developing at an older age because of the delayed 
epidemic. The frequency of such events among at-risk 
children is probably low, but the number of cases might 
have accumulated over time since the last epidemic off-
set. The age-independent RSV-related VS-LRTI requires 
further monitoring and investigation, as the longer the 
non-exposition period, the higher the final number of 
cumulative cases, which may add to the classical age-
related phenotype i.e. no risk factor and infections 
occurring below the age of 3 months.

One main limitation of this study lies in the lack of 
power that did not allow us to exclude a significant 
increase in the VS-LRTI incidence among infants over 3 
months and up to 1 year of age. Further investigations 
on the delayed RSV epidemics are required to explore 
the increased risk of VS-LRTI among infants over 3 
months of age and to provide a clinical description of 
these age-independent VS-LRTI-related phenotypes. 
One other main limitation is that we were not able to 
consider more RSV seasons in VS-LRTI incidence calcu-
lation. However, the 2019/20 incidence of VS-LRTI is in 
the range of expected values for a mean RSV season. 
This limitation is thus unlikely to have influenced the 
results [10,14]. Finally, we did not investigate climate-
driven factors such as specific humidity, precipitation, 
and temperature that might have played a role in shap-
ing this late RSV dynamic [15].

Conclusions
Our analysis highlights the risk of an RSV outbreak 
within a population experiencing low levels of RSV 
circulation and despite the implementation of NPI, in 
cases where schools are not closed. We also reported 
differences in the age groups affected with, on the one 
hand, a reduced RSV burden among very young infants 
aged 3 months or less and adults aged over 65 years 
old, and on the other hand, a relative increase among 
pre-school age children. Stricter adhesion to RSV pre-
vention measures generally recommended by public 
health institutes such as washing hands, avoiding 
close contact with sick people and covering the mouth 
when coughing should be promoted to the families of 
newborns until the baby is at least 3 months old. A 
combination with passive immunisation for the at-risk 
newborns i.e. preterm babies and those with underly-
ing pulmonary diseases should be also considered to 
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minimise the potential impact of future RSV outbreaks 
on healthcare systems [16].
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