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coronavirus 2 in the coronavir us disease 2019 pandemic

Ho Jun Yoon, Young Min Jo
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Purpose: We aimed to evaluate the impact of non-pharmaceutica interventions (NPIS) on the transmission of respiratory
viruses other than severe acute respiratory syndrome coronavirus 2 among children during the coronavirus disease 2019 par+
demic.

M ethods: We andyzed the clinica and polymerase chain reaction (PCR) findings using electronic medica records of chil-
dren (< 18 years) with fever or respiratory symptoms who were hospitalized via the emergency department of Wonkwang
University Hospital (Iksan, Koreg), from March 2018 through December 2021. The children were divided into before and
after groups based on the hospitalization date relative to February 2020, starting point of the implementation of NPIs. PCR
was performed using nasopharyngea swab samples. Between the 2 groups, we compared age, sex, length of hospital stay,
and PCR findings.

Results: The before and after groups consisted of 3,160 and 989, respectively, showing a 68.7% decrease in the number of
children undergoing PCRs &fter the implantation of NPIs. The after group showed higher median values of the age and
length of hospital stay than the before group (Ps < 0.001). A 76.9% decrease was noted in the number of children having
PCR postivities (from 1,101 [34.8%] to 254 [25.7%]; P < 0.001). Among detected viruses, an increase in the proportion was
noted only in human bocavirus (from 81 [2.6%] to 54 [5.5%]; P < 0.001). In contrast, significant decreases in the proportions
were found in adenovirus, enterovirus, influenza A and B, respiratory syncytia viruses A and B, human coronaviruses
(229E, NL 63, and OC43) and human metapneumovirus.

Conclusion: NPIs may be effective in reducing the transmission of respiratory viruses other than severe acute respiratory
syndrome coronavirus 2 among children during the pandemic.
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Introduction

Owing to the coronavirus disease 2019 pandem-—
ic, many countries have implemented measures to

prevent the spread of severe acute respiratory syn—
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drome coronavirus 2 (SARS—-CoV-2)". Non—pharma-
ceutical interventions (NPIs) are a set of measures
other than vaccinations or drugs that helps slow
the spread of infections, including wearing of face
masks, social distancing, intensive contact trac—
ing and isolation, and disinfection” (Appendix 17,
https://doi.org/10.22470/pemj.2023.00710). Since
February 2020, the Korean government has been
implementing the NPIs. The strict enforcement of
NPIs has also affected the spread of other viruses
with transmission routes similar to that of SARS—
CoV—-2”. Unlike adults, children have relatively
low incidences of chronic and metabolic diseases


http://crossmark.crossref.org/dialog/?doi=10.22470/pemj.2023.00710&domain=pdf&date_stamp=2023-07-01

and higher rates of viral infection—related hospital
visits. Hence, we aimed to investigate the effec—
tiveness of the NPIs on each respiratory virus other
than SARS—CoV-2 during the pandemic using micro—
biological findings in hospitalized children.

Methods

We analyzed the clinical and polymerase chain
reaction (PCR) findings using electronic medical
records of children ({ 18 years) with fever or respi-
ratory symptoms who were hospitalized in the pedi—
atric department, via the emergency department
of Wonkwang University Hospital (Iksan, Korea),
from March 2018 through December 2021. The
hospital is the only tertiary hospital in western
Jeollabuk—do and southern Chungcheongnam—do.
The exclusion criteria are listed in Fig. 1. This study
was approved by the institutional review board of
the Hospital (IRB no. 2022-12-024). Informed con-—
sent was waived because the study only used aggre—
gate epidemiological data without patient or clini—

Change of respiratory viruses after NPIs

cian identifiers.

The clinical findings included age at hospital
visit (month), sex, and length of hospital stay (day).
Nasopharyngeal swab samples were analyzed using
PCR kits, Allplex Respiratory Panel 1-3 (Seegene,
Seoul, Korea), and CFX96 real-time system (Bio—
Rad, Hercules, CA), which can detect adenovirus,
human coronaviruses (229E, NL63, and OC43),
influenza A and B, human bocavirus, enterovirus,
rhinovirus, human metapneumovirus, parainfluen—
za, and respiratory syncytial viruses (RSV) A and
B. If 2 or more viruses were detected in a child,
the child was regarded to have a coinfection. The
study population was dichotomized into before and
after groups based on the hospitalization date rel—
ative to February 2020, the starting point of imple—
mentation of the NPI.

We used chi—square test and Mann—Whitney U—
tests to identify the differences between the before
and after groups. Statistical significance was defined
as P (0.05. All statistical analyses were performed
using IBM SPSS ver. 25.0 (IBM Corp., Armonk, NY).

Children (< 18 years) with fever or
respiratory symptoms AND
PCR AND
hospitalization via the ED
March 2018-December 2021
(n=5,354)

Exclusion criteria
1. A patient within 90 days of previous PCR
2. If the length of hospital stay was less than
24 hours - due to the lack of data and records
3. If the cause of fever was not a respiratory virus
such as
1. Bacterial infection
2. Other viruses
3. Cancer
4. Autoimmune disease

|| Total 4,113 at the first || Total 1,241 at the first
953 were excluded 252 were excluded
1.N=34 1.N=11
2.N =306 2.N=90
3.N=613 3.N=151
Before group After group
March 2018-January 2020 February 2020-December 2021
(N =3,160) (N =989)

Fig. 1. Flowchart for the selection of the study population. PCR: polymerase chain reaction, ED: emergency department.
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Results

Of 5,354 eligible children, we analyzed 4,149 chil-
dren, among whom 3,160 belonged to the before
and 989 to the after group (Fig. 1). This shows 68.7%
decrease after the implantation of NPIs in the num—
bers of children with fever or respiratory symptoms
who underwent PCRs.

The comparison of clinical and PCR findings
between the 2 groups is summarized in Table 1.
Median values of the children’s age and length of
hospital stay were higher in the after group. A
76.9% decrease was noted in the number of children
having PCR positivity. In the order of proportion
(highest to lowest), we noted rhinovirus, adenovirus,
and parainfluenza in the before group, and rhi-
novirus, human bocavirus, and parainfluenza in the
after group. The number of detected viruses decreased
overall, and only human bocavirus increased in the

proportion, All other viruses but rhinovirus and

parainfluenza decreased in their proportion. The
after group showed sharp decreases in the number
of detected viruses and their peaks after February
2020, the first month of implementation of the NPIs
(Fig. 2).

Discussion

This study shows a potential impact of the NPIs
on the transmission of respiratory viruses other
than SARS—CoV—2 in children with fever or respi—
ratory symptoms who underwent PCR and hospi—
talization via the emergency department. In par—
ticular, a 76.9% decrease was noted in the number
of children having PCR positivity. Among detected
viruses, most decreased in their numbers and pro—
portions, except human bocavirus which increased
in its proportion. Despite the single center study
setting, the findings may represent the overall pic—

ture in the region because the center is the only ter—

Table 1. Comparison of clinical and PCR findings between before and after the implementation of non-pharmaceutical interventions

(n=4,149)
. Before group After group
Variable (N = 3,160) (N = 989) Pvalue
Age, mo 29.0 (13.0-69.0) 31.0(13.0-101.5) <0.001
Girls 1,465 (46.4) 448 (45.3) 0.467
Length of hospital stay, d 5.0 (3.0-7.0) 5.0 (4.0-8.0) <0.001
PCR positivity* 1,101 (34.8) 254 (25.7) <0.001
Human bocavirus 81 (2.6) 54 (5.5) <0.001
Rhinovirus 575 (18.2) 166 (16.8) 0.312
Parainfluenza 178 (5.6) 42 (4.2) 0.090
Adenovirus 216 (6.8) 27 (2.7) <0.001
Enterovirus 111 (3.5) 3(0.3) <0.001
Influenza A 104 (3.3) 4(0.4) <0.001
Respiratory syncytia virus A 87 (2.8) 4(0.4) <0.001
Human coronaviruses' 80 (2.5) 9(0.9) 0.002
Human metapneumovirus 71(2.2) 0(0) <0.001
Respiratory syncytia virus B 65 (2.1) 4(0.4) <0.001
Influenza B 25(0.8) 0(0) 0.005
Coinfection® 392 (12.4) 57 (5.8) <0.001

Values are expressed as numbers (%) or medians (interquartile ranges).

* Mutually inclusive.

T 229E, NL63, and OC43.

* See definitions in the Methods section.
PCR: polymerase chain reaction.
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tiary hospital in western Jeollabuk—do and south—
ern Chungcheongnam—do, which primarily treated
children with potential infection during the pan—
demic. Unlike other studies, most children having
signs of infection were included and underwent PCRs,
resulting in accurate findings.

We speculated the reasons why the potential
impact of the NPIs was different among the virus—
es. This difference cannot be explained by the trans—
mission routes since the routes of all viruses in this
study were similar*™, The after group showed less
prominent seasonal peaks than the before group
(Fig. 2). Hence, a seasonal virus might have spread
less avidly due to the implementation of NPIs. This
speculation is consistent with the decreases in
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influenza and RSV, which cause high fever or res—
piratory distress in specific seasons. In contrast,
the relatively less affected virus was rhinovirus,
which causes infection throughout the year.

A narrative review authored by Karimzadeh et
al.” compared infectious doses of human coron-—
avirus, influenza, rhinovirus, adenovirus, coxsack—
ievirus, and RSV, showing that the infectious dose
of rhinovirus was the lowest. This finding coincides
with the unaffected proportion of rhinovirus in the
midst of overall decrease in most other viruses in
our study. The review did not discuss human bocavirus
whose proportion increased in our study. Therefore,
viruses with low infectious doses were transmitted

at a relatively high rate, even in a situation where
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Fig. 2. Monthly trends of PCR findings before (A) and after (B) the implementation of non-pharmaceutical interventions. The before
group showed 4 peaks: May 2018, December 2018, April 2019, and December 2019 (A). In contrast, the after group showed a sharp
decrease in the number of detected viruses with only 1 peak (October 2021). PCR: polymerase chain reaction.

Pediatric Emergency Medicine Journal

97



Pediatr Emerg Med J 2023;10(3):94-98

propagation was mitigated by the implementation
of the NPIs.

Viruses of smaller sizes are associated with a
higher incidence of outbreaks”. Rhinovirus and
human bocavirus measure about 30 nm and 20 nm
in diameter, respectively”. This association can be
attested by the unreduced rate of rhinovirus and
human bocavirus in our study. However, with the
exception of the 2 viruses, no association was found
between the size and change in proportion.

This study has several limitations of note. First,
no causation could be known between the NPIs and
PCR findings. In addition to evaluating the infec—
tious doses, more investigations are needed on the
transmission and infection rates according to spe—
cific viruses. Second, an association was not observed
between changes in the NPIs and PCR findings.
Although implementation of the NPIs was described,
we did not keep track of continuous changes in the
details, such as the number of people allowed in a
gathering or whether official events can be held. It
is necessary to address this issue in the future.
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In conclusion, NPIs may be effective in prevent—
ing the transmission of respiratory viruses other
than SARS—CoV-2 among children during the coro—
navirus disease 2019 pandemic.
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