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Background: The emergence of the Severe Acute Respiratory Syndrome Coronavirus

social measures (PHSM) disrupted the epidemiology of respiratory viruses. This work
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counts of sentinel, non-sentinel and Severe Acute Respiratory Infection (SARI) sur-
veillance specimens and calculated percentage positivity. Results for both 2020/21
and 2021/22 seasons and inter-seasons were compared with pre-pandemic 2016/17
to 2019/20 seasons and inter-seasons.

Results: Although more specimens were tested than in pre-COVID-19 pandemic sea-
sons, very few RSV detections were reported during the 2020/21 season in all sur-

veillance systems. During the 2021 inter-season, a gradual increase in detections was

observed in all systems. In 2021/22, all systems saw early peaks of RSV infection,
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1 | INTRODUCTION

In temperate regions, respiratory syncytial virus (RSV) typically
circulates in the winter months, causing more severe illness particu-
larly in infants and older adults that often results in hospitalisation,
including admission to intensive care units.? There are often
periods of co-circulation with influenza and other seasonal respira-
tory viruses. RSV is monitored through sentinel and/or non-sentinel
surveillance in many countries, territories and areas (henceforth
referred to as countries) in the World Health Organization (WHO)
European Region, the European Union (EU) and European Economic
Area (EEA) countries (hereafter referred to as Europe). These sentinel
surveillance systems were originally established for influenza and
previously described®> A new vaccine has been approved in
September 2023 by the European Medicines Agency for use in older
adults and infants under 6 months of age. Monoclonal immunoglobu-
lins are available as prophylaxis during the typical period of RSV
circulation to protect young infants during their first RSV season,
especially those with chronic underlying heart and lung disease at
higher risk of severe disease.*

The emergence and spread of Severe Acute Respiratory Syn-
drome Coronavirus 2 (SARS-CoV-2) in early 2020 and the subsequent
public health and social measures (PHSM) implemented by Member
states to reduce its transmission and anticipated morbidity and mor-
tality have disrupted the spread of other respiratory viruses, including
RSV, in both the southern®~” and northern hemispheres.s’10

This work aims to describe the epidemiology of RSV in Europe
during the 2020/21 and 2021/22 winter seasons [weeks 40/2020
(late September) to 20/2021 (mid-May) and 40/2021 to 20/2022]
and two inter-seasonal periods (weeks 21 to 39/2021 and 21 to
39/2022) through three surveillance systems [primary care sentinel,
secondary care Severe Acute Respiratory Infection (SARI) and non-
sentinel surveillance] in comparison with historical pre-COVID-19

pandemic data.

2 | METHODS

This retrospective epidemiological analysis of RSV used weekly data
submitted to The European Surveillance System (TESSy) by the
European Regional surveillance network jointly coordinated by

and during the 2022 inter-seasonal period, patterns of detections were closer to
those seen before the COVID-19 pandemic.

Conclusion: RSV surveillance continued throughout the COVID-19 pandemic, with
an initial reduction in transmission, followed by very high and out-of-season RSV cir-
culation (summer 2021) and then an early start of the 2021/22 season. As of the
2022/23 season, RSV circulation had not yet normalised.

COVID-19 pandemic, epidemiology, Europe, respiratory syncytial virus, severity, surveillance

ECDC and the WHO Regional Office for Europe. As RSV is not
notifiable, reporting is voluntary. Weekly counts of detections and
specimens tested in 48 reporting countries between week 40/2020
and week 39/2022 were downloaded on 14 October 2022. Coun-
tries were included in this analysis if at least one sample tested was
reported.

Using specimens taken from selected cases of influenza-like
illness (ILl) and acute respiratory infection (ARI) presenting to
primary care sentinel surveillance system (these systems have been
described previously®), we calculated the aggregated weekly counts
of RSV detections and tests and the percentage positivity when at
least 10 tests were performed. These counts and percentages were
compared with the four previous seasons (2016/17 to 2019/20;
hereafter referred to as pre-COVID-19 pandemic seasons). Using
weekly RSV percentage positivity from four pre-COVID-19 pan-
demic seasons of sentinel data, we used the Moving Epidemic
Method (MEM) as described to calculate RSV-specific epidemic
thresholds for each country (Table S2) and identify potential
changes in seasonal patterns, as previously shown.!? It is important
to note that these thresholds may differ from those used in the
country for surveillance purposes. Epidemic activity was determined
to have started when percentage positivity was above the country-
specific epidemic threshold for the first of at least two consecutive
weeks. The duration of the epidemic period was defined as the total
number of weeks above the threshold (including non-consecutive
weeks).

Similarly, aggregated weekly counts of detections and specimens
tested were calculated, along with percentage positivity, for SARI sen-
tinel surveillance (hospital inpatients meeting the case definition).
Only two countries reported data in 2020/21 and 16 in 2021/22
periods; historical data regarding number of tests performed were
unavailable for this surveillance system. Data included aggregated
SARI cases by age group (<4 years, 5-14 years, 15-64 years and
265 years).

For the non-sentinel surveillance system, only the weekly counts
of detections were aggregated but percentage positivity could not
always be calculated given the unavailability and/or uncertainty
around some of the denominators. Specimens from this system were
taken from patients that originated from hospitals, schools, primary
care facilities not involved in sentinel surveillance, or nursing homes

and other institutions.
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For all three systems, data in the study period were compared
with historical data. Some countries stopped surveillance or reporting
data to TESSy over the summer months for some surveillance systems

considered. All analyses were conducted in R version 4.0.5.%2

3 | RESULTS

3.1 | Primary care sentinel surveillance

When compared with pre-COVID-19 pandemic seasons, there was an
increase in the number of specimens tested for RSV in both the
2020/21 and the 2021/22 seasons: 21,803 and 36,040, respectively,
compared with an annual average of 15,796 in pre-COVID-19 pan-
demic seasons (from 21 countries on average), representing a 38%
and 128% increase, respectively. More countries reported during the
2021/22 season than during the 2020/21 and pre-COVID-19 pan-
demic seasons (Figure 1A,B and Table 1).

A total of 19 countries reported only 195 RSV detections from
a total of 21,803 primary care sentinel surveillance specimens tested
during the 2020/21 seasonal period. This represents an overall posi-
tivity of 1%, ranging up to 7% in France, which was lower than in
the four pre-COVID-19 pandemic seasons (mean of 1669 positive
specimens, 11% positivity from an average of 21 countries)
(Figure 1A,B and Table 1). Only seven countries reported at least
five detections during the 2020/21 season (Table S1). Only France
and Switzerland saw clear waves of activity. Between weeks
5/2020 and 19/2021 in France, percentage positivity was above
10% for all but 2 weeks, whereas Switzerland saw percentage
positivity between 4% and 17% between weeks 16 and 20/2021
(Table S1).

During the 2020/21 season, of the nine countries where the epi-
demic thresholds could be calculated, only France reported peaks of
RSV positivity above its threshold. France, Germany and Slovenia
experienced early starts to their 2021/22 seasonal period compared
with the average starting week of pre-COVID-19 pandemic seasons
(Figure 2).

During the 2021 inter-seasonal period, a total of 316 positive
specimens from 5076 specimens tested (6% positivity) were reported
from 17 countries (Figure 1A,B and Table 1). A total of nine countries
[Estonia (n = 8, 5% positivity), France (n = 5, 4%), Georgia (n = 21,
3%), Germany (n = 175, 7%), Ireland (n = 7, 2%), the Netherlands
(n = 39, 22%), Slovenia (n = 16, 16%), Switzerland (n = 35, 9%) and
Ukraine (n = 5, 4%)] saw higher than usual activity (Figure S1). Of the
countries  with inter-seasonal  activity, three  (Germany,
the Netherlands and Slovenia) exceeded their MEM epidemic thresh-
old, with only the Netherlands having experienced activity during this
inter-seasonal time period in pre-COVID-19 pandemic seasons.
This represents only sporadic detections, as numbers of collected
samples are generally low in the inter-seasonal time period (Figure 2
and Figure S1).

During the 2021/22 season, 34 countries reported 2018 detec-
tions from 36,040 tests performed (6% positivity). This was higher

than during the 2020/21 season, but lower than during the pre-
COVID-19 pandemic seasons (Figure 1A,B and Table 1). A peak of
17% positivity was observed in week 40/2021 which then fell to
3% (week 2/2022) and remained below this level until the end of
the season. Regionally, this peak was higher than in the pre-COVID-
19 pandemic season when regional positivity did not rise above 5%
for any given week (Figure 1B and Table 1). In six countries
[Denmark, Slovenia, Sweden, United Kingdom (Northern Ireland,
Scotland and Wales)], the start of the 2021/22 season was already
discernible in the latter part of the 2021 inter-seasonal period with
detections peaking on or around week 40/2021. Where possible to
compare with pre-COVID-19 pandemic seasons (n = 23 countries),
14 countries experienced similar or higher positivity. Positive
specimens continued to be detected in several countries during the
second half of the season leading into the 2022 inter-seasonal
period, most notably in Georgia, the Netherlands, Spain and
Switzerland (Figure S1B).

During the 2022 inter-seasonal period, 375 detections were
reported from 19,197 samples tested (2% positivity) from
27 countries. Both the number of tests performed and positivity
for this period were higher than seen in pre-COVID-19 pandemic
inter-seasons: up to 1336 tests and up to 1% positivity (Table 1).
Eight countries reported RSV activity outside of the characteristic
winter season with at least five detections: Denmark (h =59, 3%
positivity), Georgia (n =33, 5%), Germany (n =15, 1%), the
Netherlands (n = 40, 6%), Spain (n = 103, 1%), Switzerland (n = 9,
1%), United Kingdom (Scotland) (n = 86, 9%) and Slovenia (n = 12,
15%) (Figure S1 and Table S1). During this period, only the
Netherlands and the United Kingdom (Scotland) experienced RSV
positivity reaching the epidemic levels previously calculated
(Figure 2).

3.2 | Non-sentinel surveillance
A total of 18 countries reported at least one non-sentinel RSV
detection in the 2020/21 season, with a total of 6966 detections. This
compares with an average of 49,738 detections from 32 countries in
pre-COVID-19 pandemic seasons (Figure 1C and Table 1). Between
weeks 40/2020 and 1/2021, fewer than 60 weekly detections were
recorded, much less than the weekly average during the pre-COVID-
19 pandemic seasons for the same weeks: 180 (week 40) to 3437
(week 1). Detections peaked in week 12/2021 (Iceland and Ukraine)
with 722 RSV detections and fell thereafter until week 18/2021.
Between weeks 12 and 18/2021, the number of detections was com-
parable with pre-COVID-19 pandemic seasons (Figure 1C). For the
countries with at least one historical season for comparison (nh = 17),
only Iceland and Ukraine experienced more detections (Table S2) and
Finland, Greece, Hungary, Poland, Portugal, Republic of Moldova,
Serbia and the United Kingdom saw an earlier peak in 2020/21 than
in pre-COVID-19 pandemic seasons.

The 2021 inter-season saw 18,325 RSV detections reported from
20 countries, all of which could be compared with pre-COVID-19
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2020/21 season. More detailed results can be found in Table S2.

pandemic seasons and mostly had higher numbers in 2021 in compa-
rable weeks (average of 220 detections from 13 countries), with the
exceptions of Estonia and Latvia (Figure 1C and Tables 1 and S2). This
period was characterised by a gradual rise in detections (peaking in
week 39/2021 with 2646 detections), which had previously not been
reported.

During the 2021/22 season, 62,426 detections were reported
from 34 countries, of which 32 could be compared with pre-COVID-
19 pandemic seasons (Figure 1 and Table 1). The start of the 2021/22
season was a continuation of the high levels of detections already
seen during the 2021 inter-seasonal period, with two peaks of detec-
40/2021
United Kingdom (Northern Ireland, Scotland and Wales)] and
46/2021 (observed in France and Spain). From week 48/2021 until
week 7/2022, the numbers of positive detections then gradually fell

tions:  weeks [observed in Denmark, Slovenia,

to levels lower than in pre-COVID-19 pandemic seasons. Between
weeks 17 and 20/2022, the weekly average of detections was
514, higher than any pre-COVID-19 pandemic season (Figure 1C). Of
the countries with historical comparisons, nine recorded fewer,
10 recorded more and 13 recorded a similar number of detections
than in pre-COVID-19 pandemic seasons (Table S2).

Most countries recorded unusually high and/or early peaks of
activity during the 2021/22 season. Some countries (Iceland and the
Netherlands) saw a biphasic seasonal activity. Others [Denmark,
Portugal, Russian Federation, Slovenia, United Kingdom (England,
Scotland and Wales)] saw their number of detections decline after an
early peak but then rise into the 2022 inter-seasonal period
(Table S2).

The 2022 inter-season saw 8876 RSV detections from 24 coun-
tries, of which 18 had historical data for comparison (Figure 1C and
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Tables 1 and Table S2). Bulgaria, Iceland, Portugal, Russian Federa-
tion and the United Kingdom (Northern Ireland and Scotland)
observed more detections than during pre-COVID-19 pandemic
inter-seasons but without a distinct peak of activity (Figure S2). In
contrast, the Netherlands and the United Kingdom (Wales) did
experience a peak of detections in weeks 23/2022 and 28/2022,
respectively. Denmark, France, Slovenia and Spain reported a rise in
activity late in the period and leading into the 2022/23 season
(Figure S2).

3.3 | SARIsurveillance

During the 2020/21 season, only Belgium and Malta reported SARI
data, but only Belgium reported 144 cases identified among
682 patients tested (21% positivity). This compares with an average
of 200 detections from seven countries in pre-COVID-19 pandemic
seasons (Table 1). Detections peaked in week 20/2021 with 55% pos-
itivity (n = 17) (Figure 1D,E). Of the 480 patients with known age (all
from Belgium), 136 tested positive (28% positivity), with children
<4 years representing 90% of patients (41% positivity). Children aged
5-14 years saw 26% positivity, which was higher than in the oldest
age group (7%) (Table 2).

During the 2021 inter-season, seven countries (Armenia,
Belgium, Georgia, Ireland, Malta, Russian Federation and Ukraine)
reported SARI data with a total of 148 RSV detections from 1983
patients (7% positivity). This compares with up to 15 detections
from up to three countries in pre-COVID-19 pandemic seasons
(Tables 1 and S1). Between weeks 24 and 37/2021, the percentage
positivity ranged between 2% and 9%, except for week 30/2021
when no detections were reported. Percentage positivity peaked in
week 39/2021 at 10%, leading into the 2021/22 season
(Figures 1E and S3). When possible to compare with sentinel sys-
tems (Georgia, Ireland, Russian Federation and Ukraine), all coun-
tries but Ireland saw a delayed peak in SARI positivity after the one
in sentinel detections. Among 898 patients with known age tested
in five countries, 89 (10%) were positive. Children <4 vyears

accounted for 81% (n = 72) of all cases with known age, and 18%
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of their samples tested positive for RSV. Only Belgium reported
over 10% positivity in another age group (those =265 years)
(Figure 3 and Table 2).

During the 2021/22 season, 948 SARI cases were reported
among 9478 patients tested (10% positivity) in 16 countries
(Figure 1D,E and Table 1). A peak of 25% positivity was observed in
week 47/2021 in Georgia and Turkiye, after which it fell until week
3/2022 and mostly ranged between 1% and 5% until the end of the
season (Figure 1E). Among 5220 patients with known age, 569 detec-
tions (11%) were reported by 12 countries. These included 506 (89%)
in children <4 years and 13 (2%) in persons 265 years with a percent-
age positivity of 20% and 1%, respectively (Table 2). Positive speci-
mens in the youngest age group peaked at the start of the season and
in week 18/2022 (Figure 3).

During the 2022 inter-season, 136 RSV detections were reported
from 4238 patients tested (3% positivity) in 11 countries, with positiv-
ity ranging between 1% and 6% and peaking in week 24/2022
(Table 1, Figure 1E, Table S1 and Figure S3). Of the 32 cases reported
with known age, 29 were <4 years from six countries (4% positivity)
(Table 2).

4 | DISCUSSION

We showed that the COVID-19 pandemic and its response have
impacted the circulation of RSV in Europe since the autumn of 2020.
Very little circulation was seen during the 2020/21 season, but
unusual inter-seasonal activity was seen in the summer of 2021, fol-
lowed by early and high peaks of activity during the 2021/22 season
as observed in all surveillance systems. This atypical inter-seasonal
activity continued in many countries in the summer months of 2022.
Hospitalised cases of RSV have been predominantly in those aged
<4 years.

Although countries included in this analysis have tested more
specimens from sentinel surveillance systems for RSV during the
COVID-19 pandemic than in prior seasons, fewer viruses were
detected during the usual weeks of RSV circulation of the 2020/21

season. The similar findings from three separate surveillance systems

FIGURE 3 Percentage positivity of
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(primary care sentinel, non-sentinel and SARI) and a higher number of
countries reporting compared with pre-COVID-19 pandemic seasons
provide some assurance that this is a true observation of reduced cir-
culation of RSV, likely due to the impact of public health and social
measures in the early phase of the pandemic rather than a change in
testing practices.

Many countries also observed an unusual increase in RSV activ-
ity in the summer months of 2021 and 2022, representing out-
of-season activity, in all systems, usually translating into an early
start of the next epidemic season. In primary care sites in some
countries (Denmark, Germany and Slovenia, among others), the
2021/22 season began earlier than during pre-COVID-19-pandemic
seasons. In other parts of the Region (such as in France, Ireland and
the Netherlands, among others), seasonality returned to similar tim-
ing to those observed in pre-COVID-19-pandemic seasons, but with
much higher positivity. Both observations may be associated with
the lack of RSV circulation observed during the 2020/21 season
and hence a widespread lack of exposure to RSV, particularly in
younger cohorts, resulting in the build-up of an increased pool of
susceptibles.

When comparing SARI activity to historical data, a higher peak of
detections was seen late in the 2020/21 season and early during the
2021/22 season. Because of a lack of historical denominator data, it
was not possible to compare the patterns of positivity. Children aged
<4 years were disproportionately more affected than any other age
group, accounting for at least 89% of all SARI cases during all four
periods considered whereas those aged 265 years accounted for 2%
of cases, fewer than would be expected.*® This may be a result of
PHSM against COVID-19 and continued behavioural changes, espe-
cially in older generations, such as continued social distancing or mask
wearing even after measures have been lifted. However, it may also
be explained by some countries (in Eastern Europe and Central Asia)
having a lower threshold for hospitalising young children than other
age groups® or changing their testing practices during the COVID-19
pandemic.

Previous studies have looked at the importance of RSV infec-
tion causing hospitalisation in the first 2 years of life.*1* Given that
children born during the COVID-19 pandemic are unlikely to have
been exposed to RSV in their first or second year of life, it is possi-
ble that when they are older, the severity of a primary RSV infec-
tion is reduced. However, it is also possible that the number of
children hospitalised during the 2022/23 season will still be greater
because of the large number of RSV-naive children born since the
start of the pandemic, resulting in a high burden of disease and hos-
pitalisation rate.® Combined with hospitalisations resulting from
other respiratory viruses across all age groups, RSV has the poten-
tial to cause high pressure on healthcare systems across the
Region.”

This significant shift in circulation patterns was also observed in
other parts of the world where RSV typically also circulates during the
winter months such as in Australia and New Zealand®*® or
South Africa.>¢®1> RSV circulation was not uniform across these

countries, with some experiencing stronger than expected out-

of-season activity,” whereas others experienced delayed or continued
circulation.® A delayed circulation of RSV during the summer months
had previously been reported after the 2009 A(H1N1) influenza pan-
demic.2® The overall reduction in transmission was a very possible
result of PHSM implemented (such as mask wearing, stay-at-home
orders and school orders) to restrict the spread of SARS-CoV-2 within
and between countries” by breaking transmission chains. We know
that this implementation was neither uniform between countries nor
over time and may be an important factor; similar results were found
by other groups.”

This analysis contains several limitations, including the limited and
varying number of countries that report data through various surveil-
lance systems, some of which are not an integral part of routine sur-
veillance but have been part of ECDC projects initiated during the
COVID-19 pandemic. Changes in testing practices and number of
reporting sites because of the COVID-19 pandemic were not consid-
ered here. The MEM thresholds were based on only four historical
seasons, and very few countries could be included because of the
intermittent absence of weekly data or denominators. The interpreta-
tion of the calculated epidemic thresholds should therefore be taken
with caution and does not necessarily represent the national epidemic
thresholds that are set by the individual countries. There were too
few countries for a robust investigation into geo-temporal patterns of
increased activity across countries in the Region. The lack of non-
sentinel denominator data did not allow systematic percentage posi-
tivity calculations, a potential weakness of this data source when
interpreted alone. However, the consistency of non-sentinel trends
with those from other surveillance systems provides some reassur-
ance to the validity of the results. Additionally, the availability of age
data for sentinel, non-sentinel and historical SARI surveillance systems
would have allowed a better understanding of which age groups have
been most affected by these unusual circulation patterns and whether
children were overrepresented. Finally, the limited number of coun-
tries reporting SARI age data may not be representative of the Region
(also given that these countries are mostly located in its Eastern part)
or of the age distribution of patients at large (it is unclear if cases have
an a priori equal chance of being tested for RSV regardless of their
age). Unfortunately, the absence of historical SARI denominator data
and the large age groups into which cases are grouped do not allow
for a more detailed interpretation of our results. In addition, during
the COVID-19 pandemic, there were varying degrees of disruption to
national sentinel surveillance systems because of changes in health-
seeking behaviours and limitations in the capacity of sites to receive
cases and take specimens, impacting the ability of these systems to
monitor respiratory viruses, including RSV.

Despite these limitations, this descriptive study illustrates how
the emergence of a novel respiratory virus and associated public
health measures can significantly disrupt the circulation of estab-
lished seasonal respiratory viruses. It is likely that the absence of
circulation of seasonal respiratory pathogens during a season led to
out-of-season activity and, potentially, to larger-than-expected
peaks of activity thereafter, as observed in summer 2021 and the
early 2021/22 season. RSV activity during the 2022/23 season
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continues to follow unusual patterns, and the implementation of
integrated surveillance systems monitoring multiple respiratory
viruses simultaneously may prove invaluable to both monitor RSV
and other seasonal viral respiratory infections and also in
planning for the future emergence of a novel pandemic respiratory

virus.

5 | CONCLUSION

The emergence and spread of SARS-CoV-2 and associated control
measures in the EU/EEA and in the WHO European Region have sig-
nificantly impacted the spread and timing of seasonal respiratory
viruses such as RSV. For the last two winter seasons, and for the sum-
mer periods in between, much higher proportions of RSV detections
or a temporal shift in transmissions were detected compared with
pre-COVID-19 pandemic seasons. Further work is required to deter-
mine the possible explanatory factors including the implementation
and relaxation in PHSM and factors such as possible SARS-CoV-2 viral
interference to this shift in timing, activity, and potential difference in
age distribution of RSV cases. These results highlight the importance
of being aware of and preparing for continued potential unusual pat-
terns in the epidemiology of RSV (and other respiratory viruses). It is
also a lesson learned with regard to the impact of future emergence
and spread of respiratory viruses with pandemic potential on the epi-

demiology of seasonal respiratory viruses.
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