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Abstract
Stay-at-home orders, physical distancing, face masks and other non-pharmaceutical interventions (NPIs) do not only impact
COVID-19, but also the dynamics of various other infectious diseases. Bronchiolitis is a clinically diagnosed viral infection of the
lower respiratory tract, and causes a yearly seasonal wave of admissions in paediatric wards worldwide. We counted 92,5% less
bronchiolitis hospitalisations in Antwerp before the expected end of the peak this year (of which only 1 RSV positive), as
compared to the last 3 years. Furthermore, there was a >99% reduction in the number of registered RSV cases in Belgium.
Conslusion: The 2020 winter bronchiolitis peak is hitherto nonexistent, but we fear a ‘delayed’ spring/summer bronchiolitis
peak when most NPIs will be relaxed and pre-pandemic life restarts.

What is known?
* Bronchiolitis causes a yearly seasonal wave of admissions in paediatric departments worldwide.
* Non-pharmaceutical interventions (NPIs) do not only impact COVID-19, but also the dynamics of various other infectious diseases.

What is new?
* The 2020 winter bronchiolitis peak is hitherto nonexistent.
* A ‘delayed’ spring or summer bronchiolitis peak could happen when most NPIs will be relaxed and pre-pandemic life restarts.
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Introduction

In late December 2019, patients with viral pneumonia due to
an unidentified microbial agent were reported in Wuhan, cen-
tral China. This disease outbreak, attributed to COVID-19,
was declared a pandemic by WHO on March 11, 2020 [1].
In the absence of effective drugs or vaccines, unprecedented
measures have been taken worldwide to tackle the rapid
spread of the SARS-CoV-2 virus [2]. Stay-at-home orders,
physical distancing and other non-pharmaceutical interven-
tions (NPIs) such as wearing masks and strict hand hygiene
were introduced. These measures are not specific to SARS-
CoV-2, and could influence the transmission of other (esp.
respiratory) viruses as well [3].

Bronchiolitis is a clinically diagnosed viral infection of the
lower respiratory tract and, in Western countries, the most
common reason for hospital admission in the first 12 months
of life [4]. The disease is most frequently caused by the
Respiratory Syncytial Virus (RSV), followed by other viruses
such as rhinovirus, metapneumovirus, seasonal coronavirus,
human bocavirus, (para) influenza and adenovirus [4]. Every
year, in early autumn, paediatric departments worldwide pre-
pare for the ‘bronchiolitis season’, as a sharp increase in ad-
missions is seen around that time. Global surveillance data
suggest that this seasonal pattern is mainly explained by me-
teorological factors and that transmission is facilitated by in-
door crowding [2, 4]. As for other common childhood infec-
tions, bronchiolitis is believed to spread in nurseries and
schools [4].

It is believed that SARS-CoV-2 mainly transmits through
the air, carried on droplets (requiring close contact for trans-
mission) and aerosols. Which of these two transmission routes
(droplets vs. aerosols) is dominant, is still being debated
(https://www.cdc.gov/coronavirus/2019-ncov/more/
scientific-brief-sars-cov-2.html). For viruses that can cause
bronchiolitis, the generally accepted transmission routes are
droplets and contact, either direct contact or indirect contact
through an intermediate surface/object (referred to as fomites)
[4]. Enveloped viruses (like coronaviruses and influenza)
more easily adapt to a new host and therefore have more
‘pandemic potential’, but are normally more ‘fragile’ and
therefore less likely to cause infection via contact with fo-
mites. Both RSV (an enveloped virus as well) and
coronaviruses can however survive on surfaces from hours
to days [5]. The COVID-19 pandemic is a unique opportunity
to get insight into the dynamics of various other infectious
diseases, including bronchiolitis.

Materials and methods

We consulted the registered positive RSV tests by the Belgian
sentinel laboratories, a surveillance network of 64
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microbiology laboratories covering approximately 50% of
all laboratory tests in Belgium from 1998 to 1999 until the
present. These data were made available by the Belgian
Scientific Directorate of Epidemiology and Public Health,
Sciensano. Furthermore, we consulted the routinely collected
and anonymized ‘minimal clinical data’ of the hospitals that
participated in this study. No direct patient data were used. We
analysed data until the ‘latest end of the RSV peak’ and com-
pared the last 3 seasons with the current season.

Results

Since 1998-1999, the Belgian sentinel laboratories registered
91% to 98% of all positive RSV tests in the period between
week 39 (end of September, beginning of October) to week 10
(March). In the past 24 winters, all of the peaks fell between
weeks 47 and 52, of which 10 times in week 50 and 8 times in
week 49 [6] (Fig. 1). We defined week 52 as the ‘latest end of
the peak’. The total yearly number of RSV infections reported
by the sentinel laboratories was on average 9986 in the last 3
years, 7568 of them before week 52. In more than 80% of the
cases, the patients were younger than 3 years old. On this
season, only 20 positive RSV cases were registered before
week 52 in the whole of Belgium, i.e. a >99% reduction
(Fig. 1). At the time of writing (data available until week 2
of January 2021), only 2 more RSV cases were reported,
which confirms the trend.

Around 3500 Belgian children between 0 and 12 months
are hospitalised for bronchiolitis every year. Eighty percent of
them are younger than 6 months [6]. In Antwerp, the biggest
city of Flanders, the GZA, ZNA and UZA hospitals cover an
urban population of approx. 500.000 people. In the last 3
years, on average, 853 children were hospitalised for bronchi-
olitis in Antwerp during the RSV season (Sept-March), 664 of
them before week 52 (Table 1). The 2020 bronchiolitis peak is
hitherto nonexistent: we counted only 50 bronchiolitis hospi-
talizations before week 52 (i.e. 7,5% of the average of the last
3 seasons); only 1 of them was RSV positive (Table 1).

Discussion

Just when the influenza and RSV season was expected in the
southern hemisphere, COVID-19 spread through the world.
Oceania’s last winter has been remarkable for the near absence
ofthese viruses [7]. Surveillance data from Australia and New
Zealand showed historically low levels of influenza [7].
Australian researchers found 98.0% and 99.4% reductions in
RSV and influenza detections respectively in Western
Australian children through winter 2020, despite the
reopening of schools [8]. In a similar way, the introduction
of NPIs in the Northern part of the globe was also associated
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Fig. 1 Weekly number of laboratory-confirmed RSV tests reported by the sentinel network of laboratories, seasons 2017-2020, Belgium (Sciensano)

with a sharp decrease in paediatric infections [9]. A time series
analysis of paediatric emergency visits in France revealed that
the COVID-19 measures were associated with a significant
decrease in infectious diseases disseminated through droplet
and contact (including faecal-oral) transmission: common
cold, gastroenteritis, acute otitis and bronchiolitis. No change
was found for urinary tract infections [9].

At the moment of writing, we should be at the end of
Belgium’s RSV and bronchiolitis peak. However, the yearly
wave of bronchiolitis admissions was virtually absent in 2020.
In Brazil—where the bronchiolitis season is already over—
scientists reported a similar unprecedented 70% reduction in
hospitalization for acute bronchiolitis in children under one
year old [10].

Belgium is currently experiencing its second COVID-
19 “‘lockdown’ since November 2™, Households can on-
ly receive one visitor and public gatherings of >4 peo-
ple are not allowed. Non-essential shops were closed
until Dec 1%. Bars and restaurants will be closed, at
least until February 2021. In warehouses and public
buildings, people >12 years old have to wear a face
mask. These measures have an important impact on
the lives of adults, but Belgium followed the recommen-
dation of its Paediatric COVID-19 Task Force, to limit
the impact of the second lockdown measures on chil-
dren [11]. Nurseries and schools remained mostly open
and the impact on children's after school activities was
limited.

Table 1 Number of hospitalised bronchiolitis cases before the end of the peak* and after the peak” in Antwerp hospitals
Hospital Season 2017-2018 Season 2018-2019 Season 2019-2020 Season 2020-2021
Before Afier Before After Before Afier Before After

GZA Sint-Vincentius 102 41 109 30 111 31 12 unknown
GZA Sint-Augustinus 139 43 169 55 112 19 2 unknown
ZNA Jan-Palfijn 140 35 124 37 126 25 20 unknown
ZNA Paola 213 53 155 44 176 62 15 unknown
UZA University Hospital 109 32 99 25 107 37 1 unknown
Total Antwerp hospitals 703 204 656 191 632 174 50 unknown

* Before the end of the peak = from the beginning of September until week 52, i.e. the latest end of the peak. " After the peak = from week 52 onwards

until the end of March
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Our data suggest that infectious diseases like bronchiolitis do
not become real epidemics when transmission is inhibited by
NPIs, practised by adults and older children. These findings shed
new light on Infection Prevention and Control (IPC) measures
that could reduce the burden on our health care systems in future
bronchiolitis seasons. On the other hand, it is known that early
childhood offers an opportunity to build immunity. Apart from
the younger population and the fact that people live more outside,
one of the hypotheses for the lower incidence of COVID-19 in
Sub-Saharan Africa is ‘trained immunity’ in younger individuals:
prior exposure to other cross-reactive viruses could reduce
SARS-CoV-2’s morbidity [12]. It is too early to draw conclu-
sions about the possible effect of COVID-19’s NPIs on immu-
nity against common (childhood) infections [11, 13]. However,
if people get less exposed to infectious agents early in life,
they might become more susceptible to (severe) disease later
on. Another effect of the current NPIs is that the number of
susceptible persons increases because of the absence of expo-
sure. In Australia, where summer has already started and most
COVID-19 NPIs have been discontinued, an unusually de-
layed and steeper ‘summer bronchiolitis and RSV peak’ is
ongoing in certain regions, with an older median age and
higher total numbers compared to the usual winter peaks
(https://www.health.nsw.gov.au/Infectious/covid-19/
Documents/covid-19-surveillance-report-20201226.pdf). The
Australian experience suggests the importance of adaptive
immunity in RSV—at least in the short term—and could urge
us to consider extending monthly palivizumab injections in
those most at risk. It remains to be seen what will happen
when hygiene/distance measures will be relaxed and pre-
pandemic life will restart in Europe. The COVID-19 pandem-
ic is a real live epidemiology lesson: to be continued.

Abbreviations IPC, Infection prevention and control; NPIs, Non-phar-
maceutical interventions; RSV, Respiratory syncytial virus
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