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ABSTRACT

Background: In 2021, atypical seasonal respiratory syncytial virus (RSV) outbreaks were observed in several countries. However, the peak, duration, and severity of
these outbreaks have not been assessed.

Methods: Data were collected from almost all facilities with pediatric wards in Saitama Prefecture, Japan. Variables included the weekly number of patients admitted
with RSV infection, their age, and the number of patients who required intubation. The average weekly admission rates (number of patients admitted divided by the
number of hospitals) were compared by pre-pandemic year (2018 and 2019) and 2021, using analysis of variance.

Results: In 2021, 1354 patients were admitted with RSV infection. The median age of the patients was < 12 months. The admission rate peaked around week 30.
The slope of the peak in 2021 was markedly steeper than in the previous years. The mean weekly admission rate did not differ significantly between 2018, 2019,

and 2021 (p = 0.77). The proportions of intubated patients did not differ significantly over the 4 years (2018-2021, p = 0.68).
Conclusion: The overall number of RSV admissions and intubation rate in 2021 were similar to those in pre-pandemic years.

Introduction

At the start of the severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) pandemic in 2020, strict measures were implemented
to prevent disease transmission, impeding the spread of SARS-CoV-2
and other respiratory viruses, including respiratory syncytial virus (RSV)
[1,2]. Subsequently, atypical seasonal RSV outbreaks were observed in
several countries, including Japan [3-6]. However, the peak, duration,
and severity of the 2021 RSV outbreak have not been assessed. The aim
of this study was to compare RSV hospital admissions in 2021 with those
in the two years preceding the coronavirus disease 2019 (COVID-19)
pandemic.

Methods

The data were collected by the Saitama Branch of the Japanese Pe-
diatric Society’s RSV Infection Surveillance Working Group. Variables
included the weekly number of patients admitted with RSV infection,
their age, and the number of patients who required intubation. RSV in-
fection diagnosis was based on clinical symptoms and laboratory find-
ings. Twenty-two hospitals participated, covering almost all facilities
with pediatric wards in the Saitama Prefecture. Saitama Prefecture has
a total population of 7.3 million people, including 0.9 million children

(< 15 years of age). The average weekly admission rates (number of pa-
tients admitted divided by the number of hospitals) were compared by
year for 2018, 2019, and 2021, using analysis of variance. Data from
2020 were excluded from the analysis due to the low number of admis-
sions [2]. Fisher’s exact test was used to compare the intubation rate
by year. Statistical significance was defined as p < 0.05. Analyses were
performed using R software, version 4.0.3 (R Foundation for Statistical
Computing, Vienna, Austria). The study was approved by the Institu-
tional Ethics Committee (No. 2020-05-008).

Results

The number of patients admitted with RSV infection was 1515 in
2018, 1465 in 2019, 157 in 2020, and 1354 in 2021 (Table 1). The
median age of the patients was < 12 months throughout the study pe-
riod. The admission rate peaked between weeks 30 and 40 in 2018
and 2019, and around week 30 in 2021. The slope of the peak in
2021 was markedly steeper than in the previous years (Figure 1).
The mean weekly admission rate did not differ significantly between
2018, 2019, and 2021 (p = 0.77). The proportion of intubated pa-
tients was also similar over the 4 years: 2.2% (33/1515) in 2018, 2.6%
(38/1465) in 2019, 2.5% (4/157) in 2020, and 2.9% (39/1354) in 2021
(p = 0.68).
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Table 1

Number of respiratory syncytial virus (RSV) infection admissions by age and year in Saitama Prefecture, 2018-2021
Age/year Total 0 1 2 3 4 5 6 7 8 9 10 >10
No. of patients in 2018 1515 894 351 140 79 24 9 6 4 1 1 1 5
(%) (100) (59.0) (23.2) 9.2) (5.2) (1.6) (0.6) 0.4) (0.3) (0.1) (0.1) (0.1) (0.3)
No. of patients in 2019 1465 758 418 170 58 38 13 3 2 0 0 2 3
(%) (100) (51.7) (28.5) (9.6) (4.0) (2.6) (0.9) 0.2) (0.1) (0.0) (0.0) (0.1) (0.2)
No. of patients in 2020 161 91 30 15 3 9 2 4 3 1 1 0 2
(%) (100) (56.5) (18.6) (9.3) (1.9) (5.6) (1.2) (2.5) (1.9) (0.6) (0.6) (0.0) (1.2)
No. of patients in 2021 1354 650 300 216 92 55 25 8 3 2 2 1 0
(%) (100) (48.0) (22.2) (16.0) (6.8) 4.1) (1.8) (0.6) 0.2) (0.1) 0.1) (0.1) (0.0)

Weekly number of RSV inpatients per hospital

Figure 1. Average number of weekly admis-

sions of pediatric patients with respiratory syn-
s cytial virus (RSV) infections per hospital in
Saitama Prefecture by year, 2018-2021.
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Discussion on admissions of children with moderate-to-severe infections may have

There were no RSV outbreaks in 2020; however, an atypical surge
was detected in 2021. Although the peak was higher than in previous
years, the number of RSV infections decreased sharply following the
peak. There were no significant differences between 2018, 2019, and
2021 in the number of patients admitted with RSV infection and no sig-
nificant difference in the rate of endotracheal intubation by year; hence,
it is likely that there was no change in RSV virulence.

There are two possible explanations for the lack of difference be-
tween the number of admissions in 2021 and that in 2018 or in 2019.
First, infants aged < 5 months are more likely to develop severe disease
[71, while older children generally experience relatively mild disease.
The reduced RSV incidence in 2020 might have resulted in an increased
susceptibility in the population; therefore, potentially causing a larger
RSV outbreak to occur in 2021. However, even during the RSV surge,
the number of hospitalized patients was comparable to previous years,
because the age group at high risk of a severe clinical illness was very
similar to that of the previous years.

The other possible explanation is palivizumab — the only available
medication for preventing RSV infection [7]. In Japan, palivizumab is
administered monthly to high-risk patients during epidemic seasons.
During the 2021 season, palivizumab administration started in July.
Therefore, high-risk patients were protected against RSV surges.

The total number of RSV infections was not ascertainable; therefore,
it was not possible to calculate admission rates. However, during the
COVID-19 pandemic, the reluctance of parents and caregivers to risk ex-
posure to SARS-CoV-2 in hospitals resulted in a substantial decrease in
access to pediatric care [8]. Conversely, the COVID-19 pandemic could
have increased the demand for microbiological diagnosis in patients
with respiratory symptoms, resulting in an increased number of tests
being processed compared with in previous years. Therefore, focusing
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prevented bias caused by physician and caregiver intentions.

In summary, the number of RSV admissions in 2021 was not signif-
icantly different from that in 2018 or in 2019, despite an unexpected
surge in 2021.
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