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Sentinel Surveillance Results for Influenza and Acute Respiratory
Infections during the Coronavirus Disease 2019 Pandemic
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ABSTRACT

As a result of sentinel surveillance for outpatients influenza-like illness (ILI), seasonal influenza activity remains below
national baseline from 13 weeks of 2020 to 8 weeks of 2023 and Inpatient surveillance results for acute respiratory infections
has decreased by less than half compared to pre-coronavirus disease 2019 (COVID-19) pandemic. In the 2022-2023 season,
the weekly ILI rate was above the national baseline of 4.9 per 1,000 outpatients and flu activity increased early in the 37th
week of 2022. The number of hospitalized patients for parainfluenza virus infection increased rapidly from August to October

2021 and for human metapneumovirus infection have been slightly increasing after October 2022. These unusual patterns of

respiratory viruses are presumed to be due to the ease of COVID-19 related social distancing and control measures.

Key words: Influenza; Acute respiratory infections; Sentinel surveillance; Coronavirus disease 2019 pandemic
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Introduction

Influenza and acute respiratory infections are mainly trans-
mitted through the human respiratory tract. These are des-
ignated as class 4" infectious diseases in accordance with the
2020 “Infectious Disease Control and Prevention Act (the
Infectious Disease Prevention Act)” and being monitored with
the sentinel surveillance systems.

In the Republic of Korea (ROK), the influenza sentinel
surveillance system operates by gathering reports from senti-

nel sites designated in accordance with the Infectious Disease

Prevention Act.

Influenza sentinel surveillance systems is operated with
primary clinics which reports influenza-like illness (ILI)” and
laboratory surveillance system which collects respiratory speci-
mens from the participating primary clinics. Influenza sentinel
sites composed of primary clinics with departments of pedi-
atrics, internal medicine, and family medicine, and the sur-
veillance period is 52 weeks in total (or 53 weeks) in seasonal
units (36 weeks in the current year to 35 weeks in the follow-
ing year). Medical institutions designated as surveillance sites

report the number of patients with ILI and the total number

1) In accordance with Article 2 (Definition) of the “Infectious Disease Control and Prevention Act” Class 4 Infectious Disease: Infectious diseases
other than those in Class 1 to Class 3 that require sample surveillance activities to investigate whether they are prevalent.

2) ILI: Patients with sudden fever of 38°C or higher and cough or sore throat
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Key messages
(D What is known previously?

Prior to the COVID-19 pandemic, the seasonal influ-
enza epidemic was mainly reported in the winter season,
from December to April.

(@ What new information is presented?

From the COVID-19 pandemic to the present (January
2020-January 2023), as Influenza-like illness rates
were low for 2 years and 6 months, and exception-
ally, the number of inpatients with parainfluenza virus
since August 2021 and human metapneumovirus since
October 2022 were increased.

® What are implications?

During the COVID-19 pandemic, influenza like illness
rates and acute respiratory infections decreased, but from
the second half of 2022, respiratory viruses with season-
al characteristics such as influenza, respiratory syncytial
virus, parainfluenza virus has showed seasonal epidemic
pattern like before COVID-19 pandemic period.

of visited patients on a weekly (or daily) basis through the
Integrated Health and Disease Management System (http://
is.kdca.go.kr). For laboratory surveillance, sentinel sites that
wish to participate are designated among sentinel sites partici-
pating in ILI surveillance to collect patient samples, and metro-
politan/provincial health and environment research institutes
conduct diagnostic tests and compile the results.

These results of influenza sentinel surveillance are used to
monitor whether the influenza rate is over the influenza thresh-
old; if the influenza rate increases over the threshold”, the in-
fluenza epidemic alert is issued after external experts meeting.

Laboratory surveillance results are used to monitor circulating

influenza virus subtypes and genotypes.

Inpatient surveillance for influenza and acute respiratory
infections (ARI) targets hospital-level sentinel sites with 200
or more beds, and the medical institutions participating in ARI
surveillance report the number of patients hospitalized for in-
fluenza and acute respiratory infections among those visiting
the institution on a weekly basis.

The surveillance results for influenza and acute respi-
ratory infections are posted on the website of the Korea
Disease Control and Prevention Agency (KDCA) every
week as “Weekly Newsletter for Infectious Disease sentinel
Surveillance®,” and related information is fed back to the senti-
nel sites, local governments, and related ministries.

Since January 2020, the global influenza incidence has
remained at a very low level due to the coronavirus disease
2019 (COVID-19) pandemic, but it has gradually increased
in the Northern Hemisphere since the summer of 2022. In
particular, according to the Global Influenza Surveillance and
Response System (GISRS) of the World Health Organization
(WHO), it was reported that during the winter of 2022, influ-
enza virus was showing a higher detection rate than the severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) vi-
rus in some countries in the Northern Hemisphere [1].

This article summarizes the surveillance results through the
influenza and acute respiratory infection surveillance system
during the COVID-19 pandemic period (1st week of 2020 to
8th week of 2023), and compared the trends in the incidence
of influenza and acute respiratory infections (nine types) be-

fore and after the pandemic.

3) Influenza epidemic threshold: average ILI of non-epidemic period for the last 3 years+2xstandard deviation
4) Korea Disease Control and Prevention Agency (www.kdca.go.kr) ) Publications/Statistics ) Statistics ) Infectious Disease Outbreak Information )

Sample Surveillance Weekly Newsletter
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Methods

During the COVID-19 pandemic, from the 1st week of
2020 to the 8th week of 2023, a sample surveillance system
was operated for influenza and acute respiratory infections
(nine types), and the surveillance results were analyzed. ILI
cases per 1,000 outpatients was calculated by age based on the
reports from the Integrated Health and Disease Management
System, which were reported every Tuesday. ILI is defined as
a case who presented with a fever of 38T and cough or sore
throat. Surveillance of inpatients for influenza and acute respi-
ratory infections confirmed the number of admitted reported
to the Integrated Health and Disease Management System ev-
ery week when diagnosed with the relevant infectious disease.
The diagnostic criteria for reporting were based on the “Notice
of Diagnostic Criteria for Reporting Infectious Diseases (KDCA
Notice No. 2023-3),” and the number of patients with a con-

firmed infection was calculated according to the criteria. For

Medical Society
(internal medicine, family medicine, pediatri

- Recommendation of
surveillance agency

+ Education and
promotion

City and province
health department
Public Health Center

- Control of
surveillance agency

(disease, health integrated
management system)

the two types of bacteria, final patients were reported when
bacterial isolates or specific genes were detected. The nine
types of acute respiratory infections were caused by seven types
of viruses (adenovirus [AdV)], human bocavirus [HBoV)],
parainfluenza virus [PIV], respiratory syncytial virus [RSV],
rhinovirus [RV], human metapneumovirus [HMPV], human
coronavirus [HCoV]) and two types of bacteria (Mycoplasma

pneumoniae and Chlamydophila pneumoniae).

Results

Influenza sentinel surveillance consists of sentinel sites,
municipal and regional public health centers, health and envi-
ronment research institutes, and KDCA (Figure 1). The cur-
rent status of designation of influenza sentinel sites from 2020
to 2022 is shown in Table 1. During the COVID-19 pandem-
ic, the influenza sentinel surveillance system has been operated,

195 institutions were designated and participated in clinical

- General operation of
surveillance system

+ Warning or lease of

influenza

Weekly report
or
daily report

- Sample testing and
investigation

Report
sjnsal
Bujuinay

. . - ILI report
Sentinel Sites - Sample collection

Figure 1. The influenza sentinel surveillance system in Korea

KDCA=Korea Disease Control and Prevention Agency; RIPHE=Research Institute of Public Health and Environment; ILI=influenza-like illness,

patients who having sudden fever over 38T and cough or sore throat.

5) In accordance with the “Notification of Diagnostic Criteria for Reporting Infectious Diseases” (Enforced on February 15, 2023; Korea Disease Control

and Prevention Agency No. 2023-3)
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surveillance in 2022. Among these, 63 institutions participated
in laboratory surveillance in 2022. In 2022, 219 institutions
participated in hospital-level inpatient surveillance with 200 or
more beds.

During the COVID-19 pandemic and after 2020, the
ILI rates showed a different pattern from previous seasons.
After the appearance of the SARS-CoV-2 virus in the ROK
in January 2020, the ILI rates decreased sharply from the 8th
week (8.5 patients), and there was no seasonal epidemic of in-
fluenza for a period of 2 years and 6 months until the 35th

week of 2022 (4.3 patients), which was maintained at a low

Table 1. Sentinel institutions in Korean influenza surveillance,

2020-2022

ILI Laboratory ARI
Year - 2 - b - 9
surveillance surveillance surveillance
2020 199 52 217
2021 199 52 219
2022 195 63 219

Values are presented as number. ILI=influenza-like illness;
ARI=acute respiratory infections. “Sentinel sites with departments
of internal medicine, pediatrics, and family medicine; "sentinel
sites willing to participate among ILI reporting sentinel sites;

9general hospitals, hospital-level sentinel sites with more than 200

beds, public hospitals.

2nd 3rd 4th 5th
COVID-19 COVID-19 COVID-19
Pandemic Pandemic Pandemic
(Aug 2020) (Nov 2020) (Jul 2021)

O o o o

~
o
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w
o

N
o

8.5 (wk 8 of 2020)

-
o

Influenza-like illness (1,000 outpatients)
S
o

o

(wk) [1 6 11 16 21 26 31|36 41 46 51 4 9 14 19 24 29 34|39 44 49 2 7 12 17 22 27 32[37 42 47 52 5 1
2021-2022

2019-2020 2020-2021
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COVID-19
Pandemic
(Jan 2022)

level (Figure 2). The KDCA issued an epidemic alert in the
37th week of 2022.

Upon comparing ILI rates with COVID-19 waves, ILI rates
remained below the epidemic threshold from the 2nd wave
(from August 2020), 3rd wave (from November 2020), 4th
wave (from July 2021; during which the delta variant was prev-
alent), 5th wave (from January 2022; when the omicron vari-
ant was prevalent), and 6th wave (from July 2022). However,
it started to rise gradually after September 2022, when the
6th wave ended, peaking in December (60.7 individuals in 53
weeks) and gradually decreasing. These trends were seasonal,
similar to those before the COVID-19 pandemic (Figure 2).

The ILI rates was high among children aged from 1 to
6 years, 7 to 12 years, and 13 to 18 years, during 2017 and
2018, prior to the COVID-19 pandemic. During the 2018-
2019 season, high ILI rates was observed among elementary,
middle, and high school students; however, during the 2022-
2023, the age groups of 7 to 12 years and 13 to 18 years
showed a higher rates than in the 2017-2018 season (Figure
3).

As aresult of ARI surveillance, the number of inpatients for

RSV and RV was relatively high during the winter season from

6th 7th
COVID-19 COVID-19
Pandemic Pandemic
(Jul 2022) (Dec 2022)

o g
60.7 (wk 53 of 2022)

4.7 (wk 36 of 2022)

Figure 2. Weekly influenza-
like illness rates during Korea’s

2022-2023 COVID-19 pandemic period
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Figure 3. Weekly influenza-like illness consultation rates by age group

2017 to the 8th week of 2023; however, from 2020 to 2022,

the number decreased to less than half than that in the winter

season

Many hospitalized patients with the HMPV were observed

from spring to early summer, but there were almost none

(Figure 4).
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during the COVID-19 pandemic; the number of hospitalized
patients increased once between October 2022 and November
2022. As for the PIV, which led to many hospitalizations at
around the same time, the number of inpatients demonstrated

an unusual sharp increase from August 2021 to October 2021,
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and inpatient outbreak have been occurred since October
2022 (Figure 5).

On comparing the number of patients hospitalized for
influenza and acute respiratory infections by year, the num-
ber of hospitalized patients after the COVID-19 pandemic
(2020-2022) decreased compared to the pre-pandemic pe-
riod (2017-2019). AdV decreased the most by 86.9%, and in-
fluenza decreased by 84.9%. While Mycoplasma pneumoniae
decreased by 83.4%, Chlamydia pneumoniae decreased by
14.2%, showing the smallest decrease after the COVID-19

pandemic (Table 2).

610

[ Respiratory syncytial virus

Il Rhinovirus
Bl Human metapneumovirus
Bl Human coronavirus

ML.M ‘\UH

7 142128354249|3 1017 24 3138455
2022

Figure 4. The number of hospital
inpatients by respiratory viruses

Il Parainfluenza virus
Il Human metapneumovirus

6 13 20 2734 41 48(3 10 17 24 3138455
2020

7 142128 354249 |3 10 17 24 31 38455
2021

The number of hospital inpatients for parainfluenza virus and human metapneumovirus infection

Discussion

During the COVID-19 pandemic, the incidence of respira-
tory infection decreased worldwide, and in the ROK, the num-
ber of reported cases of national notifiable infectious diseases,
excluding COVID-19, continued to decrease (182,570 in
2019; 105,990 in 2020; and 99,405 in 2021). In particular,
the number of patients with class 2 respiratory infectious dis-
eases decreased by 22.1% (from 64,607 in 2020 to 49,943 in
2021) due to the mask waring mandates and the implementa-
tion of social distancing. In the case of influenza and acute re-
spiratory infections, the incidence of influenza was lower than

the seasonal epidemic threshold for a period of 2 years and 6
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Table 2. The number of hospital inpatients for influenza virus and acute respiratory infections

Acute respiratory infections

Influ- . Respi- Parain- UM e Human
Year Rhino  ratory Adeno- meta- Myco-  Chla-
enza Total . 4 ) fluenza boca corona- )
virus  syncytial virus . pneu-— . . plasma mydia
. virus : virus virus
virus movirus
2017 8,723 70,442 21,467 14,450 6,663 7971 4,388 4,581 3,825 6,902 195
2018 23,583 93,402 25,896 16,227 13,627 10,586 7,052 5446 7,084 7,225 259
2019 14,000 101,083 29,653 11,897 15,162 12,804 6,951 6,426 4,376 13,479 335
2020 8,435 24,260 7,307 4,390 2,283 707 782 1,309 3,303 4,004 175
2021 206 18,004 6,929 743 1,092 4,415 34 3,216 126 1,265 184
2022 2,713 32,439 8,646 8,405 1,656 3,763 3,461 3,004 1,673 1,591 240
P1 46,306 264,927 77,016 42,574 35,452 31,361 18,391 16,453 15,285 27,606 789
2017-2019
P2 7,009 86,449 24,755 18,090 4,647 12,660 7,114 9,345 4,575 4,586 677
2020-2022
P1 on P2 (%) N849 AN67.4  ANGT9  A5T5 A869 A59.6 A6l3  A43.2 AT70.1 A83.4 Al4.2

Values are presented as number. P1=period 1; P2=period 2.

months with no epidemics in the communities. The number
of hospitalized patients with acute respiratory infections also
decreased by 25.8% (from 24,260 in 2020 to 18,004 in
2021) [2].

Overseas, no seasonal influenza epidemic was observed
during the COVID-19 pandemic from January 2020 to 2022.
In few other countries, the outbreaks of RSV and PIV infec-
tions, which show seasonal characteristics, occurred later than
usual [3,4].

After the omicron variant became prevalent, influenza vi-
rus A (H3N2) was detected in July 2022 and the influenza
A virus was mainly detected until January 2023, like the past
seasonal pattern [5]. In addition, in the ARI surveillance, the
number of RSV and PIV tended to show seasonal pattern for
a certain period of time, although lower than that of the past.
The number of hospitalization has increased from spring to
early summer before 2020 due to HMPV; however, in 2022,
the number of hospitalized patients increased around October,

showing an unusual pattern.

www.phwr.org Vol 16, No 20, 2023

These results show that after the beginning of 2020, per-
son-to-person contact decreased sharply due to the strictly en-
forced COVID-19 related social distancing measures but in-
creased again after social distancing gradually eased from the
winter of 2021. In particular, in the children, the accumulation
of susceptible populations that have never been exposed to the
respiratory viruses might have contributed to the increase of
the overall cases.

This study analyzed the sentinel surveillance results, and
may not represent the overall situations in ROK, although it
is very unlikely given the structure of the sentinel surveillance
systems. In addition, when interpreting the trends from sen-
tinel sites, strong non-pharmaceutical interventions during
COVID-19 pandemic period has to be considered.

In conclusion, a stable and systematic surveillance system
should be implemented because the epidemic patterns of in-
fluenza and acute respiratory infections have changed after the
COID-19 pandemic. The KDCA will provide surveillance out-

comes to general public as well as medical societies in a timely
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manner as we step out of COVID-19 pandemic period.
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Co-infection of Severe Acute Respiratory Syndrome Coronavirus 2
and Other Viral Respiratory Pathogens in the Republic of Korea
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ABSTRACT

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), the virus that causes coronavirus disease 2019 (COVID-19),
is co-infection with other respiratory viruses can negatively affect the patient’s clinical condition and cause difficulty in
breathing, comorbidities, and increased mortality risk. Hence, the Korea Centers for Disease Control and Prevention Agency
analyzed the co-infection rate of respiratory viruses, such as influenza, and the distribution by age groups in domestic
COVID-19 patients. Co-infection with one or more respiratory viruses was confirmed in 104 (2.0%) of 5,171 COVID-19-
positive samples collected from January to December 2022. The detection rate of co-infection with respiratory pathogens
was highest at 15.8% in the age group of 0—6 years. The immature immune system of children and environmental resistance
of non-enveloped viruses may have contributed to the high co-infection detection rate. As the spread of respiratory viruses

is increasing due to relaxation of the COVID-19 restrictions and co-infections are expected to increase, we will continue to

monitor co-infections of SARS-CoV-2 and other respiratory viruses closely.

Key words: Coronavirus disease 2019; Co-infection; Respiratory virus
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Although 3 years have passed since its emergence, coro-
navirus disease 2019 (COVID-19) caused by severe acute re-
spiratory syndrome coronavirus 2 (SARS-CoV-2) remains a
concerning infectious disease from a public health perspective.
Many new cases of COVID-19 are still being reported, given
the emergence of new variants, despite the introduction of vac-
cination programs and strengthening of individual-level quar-
antine measures using non-pharmacological interventions,

such as social distancing and wearing face masks. By the end of

www.phwr.org Vol 16, No 20, 2023

February 2023, more than 750 million COVID-19 cases and
more than 6 million deaths were reported worldwide [1].

In the early days of the COVID-19 outbreak, co-infection
by other respiratory pathogens was reported to be rare in pa-
tients with COVID-19; however, over time, analysis results
of co-infection by SARS-CoV-2 and other respiratory patho-
gens are being continuously reported [2,3]. Co-infection with
two or more respiratory viruses, including SARS-CoV-2, can

have a negative effect on patients’ clinical condition, such
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as respiratory difficulties, comorbidities, and increased risk
of death [4]. Accordingly, the Korea Disease Control and
Prevention Agency (KDCA) analyzed the co-infection rate and
distribution of respiratory viruses, such as SARS-CoV-2 and
influenza virus (IFV), by age group, aiming to examine the cur-
rent status of co-infection by other respiratory viruses in do-
mestic patients with COVID-19.

As a result, co-infection by respiratory viruses was con-
firmed in 104 (2.0%) of 5,171 COVID-19-positive samples
collected from January to December 2022. As co-infecting re-
spiratory viruses, human rhinovirus (HRV) (n=30, 0.6%) and
human bocavirus (HBoV) (n=30, 0.6%) accounted for the
highest proportion, followed by human adenovirus (HAdV)
(n=22, 0.4%), human coronavirus (HCoV) (n=12, 0.2%),

respiratory syncytial virus (RSV) (n=7, 0.1%), human meta-
pneumovirus (HMPV) (n=6, 0.1%), IFV (n=6, 0.1%), and
parainfluenza virus (PIV) (n=1, 0.02%; Figure 1).

A total of nine (0.2%) co-infection cases of SARS-CoV-2
and two or more other respiratory viral infections were identi-
fied (Table 1). Among them, the co-infection rate of HAdV-
HBoV was the highest at 0.06% in COVID-19-positive sam-
ples, followed by that of HBoV-RSV at 0.04%, HBoV-HMPV
at 0.02%, HBoV-HRYV at 0.02%, HAdV-HRYV at 0.02%. and
HBoV-HMPV-RSV at 0.02%.

The age group with the highest detection rate of co-infec-
tion by respiratory pathogens was 0-06 years at 15.8%, fol-
lowed by the age groups of 7-15 years at 2.8%, 19-49 years
at 1.8%, 50-64 years at 1.4%, 13-18 years at 0.7%, and =65
years at 0.7% (Table 2). In the age group of 0-6 years, HBoV

0.7 1 was the most frequently detected virus (n=17, 9.3%), whereas
0.6 1 — HAdV (n=5, 1.7%) was detected the most in the age group of
S 057 7-12 years. The highest detection rate was for IFV (n=1, 0.4%)
ﬂé 041 N and HRV (n=1, 0.4%) in the age group of 13-18 years and
é 031 for HRV in the age groups of 19-49 and 50-64 years (n=18,
8 02 0.7%; n=>5, 0.5%, respectively). In the age group of =65 years,
0 -J _ IFV, HRV, HAdV, HCoV, and HBoV were detected (n=1,
0 T

T T T
IFV. HRV HAdV PIV RSV HCoV HBoV HMPV

Figure 1. Detection rate of respiratory pathogens in
COVID-19 positive cases

IFV=influenza virus; HRV=human rhinovirus; HAdV=human
adenovirus; PIV=parainfluenza virus: RSV=respiratory syncytial
virus; HCoV=human coronavirus; HBoV=human bocavirus;

HMPV=human metapneumovirus.

0.1%; Figure 2).

As a result of this analysis, genetic detection revealed that
co-infection by one or more respiratory viruses was confirmed
in 2.0% of COVID-19-positive samples, and the detection rate

was high in the age group of 0-6 years. This is similar to the

Table 1. Number of co-infections involving multiple respiratory viruses in COVID-19 positive

No. of Detection of two or more pathogens (%)
specimen  HAdV-HBoV HAdV-HRV HBoV-HMPV HBoV-RSV HBoV-HRV HBoV-HMPV-RSV
5,171 3(0.06) 1(0.02) 1(0.02) 2 (0.04) 1(0.02) 1(0.02)

HAdV=human adenovirus; HBoV=human bocavirus; HRV=human rhinovirus; HMPV=human metapneumovirus; RSV=respiratory syncytial

virus.
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Table 2. Co-infection with SARS-CoV-2 and respiratory pathogens by age group
0-6 yr 712 yr 13-18 yr 19-49 yr 50-64 yr 265 yr
No. of specimen 183 290 281 2,549 1,101 767
No. of co-infection (%) 29 (15.8) 8(2.8) 2(0.7) 45 (1.8) 15 (1.4) 5(0.7)
101 E Er\?/v the risk of dyspnea and has a negative impact on clinical prog-
8 E Eﬁ/dv nosis, such as increased fatality and severity [3]. Interactions
S Bl RSV , , P .
S Bl HCoV between viruses owing to co-infection can affect disease sever-
s 97 BN HBoV
5 = HMPV ity, contagiousness, and immune response [10]. Accordingly,
g 41 : . : .
§ this analysis was conducted in terms of pathogen monitoring
21 to examine the status of co-infection by respiratory viruses
0 . H .ﬂ_r._l .J_I_' a J in domestic COVID-19-positive samples. Clinical symptom

0-6 7-12 13-18  19-49

Year

50-64 265

Figure 2. Detection rate of co-infection with respiratory
pathogens by age group in COVID-19 patients

IFV=influenza virus; HRV=human rhinovirus; HAdV=human
adenovirus; PIV=parainfluenza virus; RSV=respiratory syncytial
virus; HCoV=human coronavirus; HBoV=human bocavirus;

HMPV=human metapneumovirus.

findings of other studies reporting that children are more af-
fected by an environment in which the risk of herd immunity
acquired through natural infection is lowered by social distanc-
ing and wearing masks [3,5]. In addition, high co-infection
rates were observed for rhinoviruses, bocaviruses, and adeno-
viruses. These viruses are non-enveloped viruses and, unlike
many enveloped viruses whose detection rates decreased after
the COVID-19 pandemic, these viruses showed detection rates
similar to those before the COVID-19 pandemic. The detec-
tion rate was maintained possibly because of frequent infection
opportunities through contact, with long-term survival of these
viruses owing to high environmental resistance (e.g., disinfec-
tants) [6,7].

Foreign literature examining the current status of co-detec-

tion of SARS-CoV-2 [8,9] has stated that co-infection increases

www.phwr.org Vol 16, No 20, 2023

analysis according to co-infection should be additionally per-
formed in the future.

During the COVID-19 pandemic, various lifestyle preven-
tion measures (such as social distancing and wearing masks)
that were adopted to reduce the number of patients helped in
lowering the incidence of many respiratory infections, includ-
ing influenza. However, the detection rate of respiratory patho-
gens is increasing [11] as a result of relaxed quarantine mea-
sures following the recent stable COVID-19 situation, and the
risk of co-infection is also expected to increase. As such, the
KDCA will continue to conduct close pathogen surveillance to
monitor trends in co-infections of SARS-CoV-2 and other re-

spiratory viruses.
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Changes in Patterns of Respiratory Virus since the Coronavirus
Disease 2019 Pandemic (Until April 2023)

Inho Kim', Seulki Kang', Jeongok Cha', Yejin Seo', Jin Gwack'*, Nam-Joo Lee?, SangHee Woo?, Jee Eun Rhee?, Eun-Jin Kim?*
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ABSTRACT

The coronavirus disease 2019 (COVID-19) pandemic has significantly impacted the trend of influenza and respiratory virus
infections, leading to substantial changes in their seasonal patterns. This study aimed to describe the impact of COVID-19 on
the pattern of respiratory virus infections by analyzing the trend (such as detection rate) of respiratory pathogens in patients
with respiratory symptoms who visited sentinel sites and by examining the surveillance results of inpatient surveillance at
general hospitals. The analysis covers a 3-year period before the COVID-19 outbreak (2017-2019) and the period following
the ease of social distancing measures during the COVID-19 pandemic (2022-2023). As of 2023, respiratory viruses such
as influenza virus, rhinovirus, human coronavirus, adenovirus, and human bocavirus continue to show seasonal patterns
similar to those observed before the COVID-19 pandemic. However, respiratory syncytial virus, parainfluenza virus, and
human metapneumovirus, have shown different seasonal patterns. During the spring of 2023, with the exception of human
coronavirus, the detection rate and hospitalization of other respiratory viruses have shown an increasing trend. This emphasizes
the need for continuous monitoring and information sharing regarding the overall increase and changes in respiratory viruses

at the end of COVID-19 pandemic period.

Key words: Respiratory virus; Seasonality; Changes of trend
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dynamics of influenza and respiratory viruses, by reducing

Influenza-like lliness Reporting Sentinel

Sites Associated Laboratory Surveillance
Results

The coronavirus disease 2019 (COVID-19) pandemic,
has induced transformative changes in our social environ-
ment, including the mandatory use of masks and various so-

cial distancing measures. These changes have also affected the

626

the risk of infection. This study aimed to describe changes in
the trend of respiratory virus infections due to the COVID-19
pandemic. We compared and analyzed the detection patterns
of respiratory pathogens in patients with respiratory symptoms
who visited at sentinel sites. The analysis covered a 3-year pe-
riod before the COVID-19 outbreak (2017-2019) and the

period following the ease of social distancing measures during
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Figure 1. ILI reporting sentinel sites associated laboratory surveillance results (2017-2019, 2022-April 2023)
Influenza-like illness=ILI

the COVID-19 pandemic (2022-2023) (Figure 1). Notably, of other respiratory viruses was significantly reduced due to

the years from 2020 to 2021, during which the detection rate the COVID-19 pandemic and strict control measures, were
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excluded from the analysis.

Since the COVID-19 outbreak, there has been a significant
decline in the detection rate of influenza, with no detection un-
til the first half of 2022. Following the initial detection rate in
the summer of 2022, influenza showed the highest rate during
winter, particularly in December, and has consistently been de-
tected up to the present time. Influenza usually demonstrates
an increase in detection rate during autumn, with two distinct
waves of epidemics until early spring of the subsequent year.
From 2022 to 2023, the detection pattern of influenza resem-
bled that in the pre-COVID-19 era, albeit with a relatively low-
er detection rate.

Respiratory syncytial virus exhibits a characteristic seasonal
pattern during winter, with a significant increase in detection
rate primarily occurring in late autumn. In 2022, unlike the
previous trends characterized by a particularly high detection
rate, respiratory syncytial virus showed a tendency to increase
during fall and maintained a high detection rate until spring
2023.

Before the COVID-19 pandemic, parainfluenza virus ex-
hibited a predominant rate primarily from April to August.
However, in 2022, a significant shift occurred in the detection
rate, with an increase observed during autumn, leading to a sig-
nificant increase during winter. As of April 2023, the detection
rate of parainfluenza virus continues to surpass those observed
in previous years. Furthermore, rhinovirus is consistently de-
tected at high rates throughout the year, irrespective of season-
al variations. Notably, even during the COVID-19 pandemic,
approximately 30% of cases were reported year-round in both
2022 and 2023.

Human metapneumovirus, which is mainly detected in

early spring, showed different pattern after the COVID-19

628

outbreak. However, a significant increase was observed starting
from late summer (30 week) in 2022. Following its peak de-
tection rate in week 43, the virus showed a subsequent decline
but remained detected at higher levels than pre-COVID-19 pe-
riod until 52 week. In 2023, the detection rate was lower than
that in the pre-outbreak period. Human coronavirus, typically
prevalent during autumn and winter, exhibited its onset in au-
tumn 2022, reached its peak in week 5 of 2023, and has since
followed a declining trend in detection rate while maintaining
higher detection rate patterns than those observed in previous
years.

Adenovirus has been consistently detected below 10%
throughout the year. In 2022, its detection was lower than
that in the period before the COVID-19 pandemic; however,
in 2023, a slight increase in detection rate has been observed.
Human bocavirus was mainly detected during the summer
months, similar to the pattern observed for parainfluenza virus.
Following the late summer onset in 2022, the detection rate
remained higher than before the COVID-19 outbreak, and the
detection rate in 2023 has remained similar to that observed in
2022.

Majority of respiratory viruses, including influenza virus,
which had minimal detection rates during the COVID-19 pan-
demic, have shown a gradual increase in detecting rates, reach-
ing levels slightly lower or similar to before the COVID-19
pandemic. Nonetheless, the detection rate patterns vary across
different pathogens. The implementation of strict mask wear-
ing and social distancing measures during the COVID-19 pan-
demic resulted in reduced exposure to other respiratory patho-
gens. Subsequently, with the ease of social distancing measures
from 2022 onwards, there has been an increase in exposure,

influencing the overall pattern of respiratory pathogens [1].

www.phwr.org Vol 16, No 20, 2023
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Acute Respiratory Infection Surveillance
Results Before and After COVID-19

The incidence of influenza and viral acute respiratory infec-
tion inpatients has changed since the COVID-19 pandemic. By
comparing the incidence of respiratory virus infections among
inpatients over a 3-year period before the COVID-19 pan-
demic (2017-2019) and a post-outbreak period (2022-2023),
while excluding 2020 and 2021 due to implementation of so-
cial distancing measures due to the COVID-19 pandemic, dis-
tinct variations in patterns were identified for each virus (Figure
2).

Following the COVID-19 pandemic, influenza showed a
seasonal epidemic, with its first winter occurrence observed in
2022. Additionally, a second small wave resembling pre-CO-
VID-19 was observed during the spring of 2023 around April
2023.

The number of admitted cases of respiratory syncy-
tial virus infection showed notable changes before and after
the COVID-19 pandemic. In contrast to the previous pat-
terns characterized by an increase in late fall with a peak
in November-December, a delayed epidemic occurred in
January-February 2022, and a smaller early epidemic was ob-
served in October. Furthermore, since the spring of 2023, the
number of admitted cases has been increasing unusually.

The number of admitted cases with parainfluenza vi-
rus infection, which was mainly reported in May-June in the
past, decreased after a small increase in July-August 2022 but
showed an unprecedented increase in November-December.
In 2023, there has been a rapid increase since March, indicat-
ing an earlier surge compared to that in previous years.

Rhinovirus infection showed a seasonal pattern during

www.phwr.org Vol 16, No 20, 2023

spring and autumn, following a period of year-round occur-
rence. However, in 2022, the incidence remained relatively
constant at approximately 200 inpatients per week. However,
in the spring of 2023, an increase similar to previous seasonal
epidemics was observed, reaching a peak of 768 inpatients per
week by the end of April.

Similar to human bocavirus infection, human metapneu-
movirus infection showed an epidemic during the spring sea-
son in the past, but in 2022, an unusual increase was observed
in autumn. As of the end of April 2023, during the anticipated
peak period of the epidemic, the number of inpatients was 116
per week, significant decrease approximately one-fifth com-
pared to previous levels.

Even in 2022, human coronavirus infection showed a de-
layed increase in winter compared with previous years, with
an average of approximately 200 inpatients per week, which is
approximately half the number observed in the preceding year.
Subsequently, a gradual decline has continued.

Historically, adenovirus infections was mainly reported
from spring to winter. However, in 2022, the number of ad-
mitted cases remained consistently low throughout the year.
Conversely, beginning in the spring of 2023, an increase in in-
cidence has been observed, resembling the seasonal pattern be-
fore the COVID-19 pandemic.

In contrast to previous years when human bocavirus infec-
tion reached its peak in May-June, an unusual increase was
noted in August-September 2022. In 2023, a similar increas-
ing trend has been observed since April, resembling previous
patterns.

Based on laboratory surveillance and acute respiratory in-
fection surveillance results, most respiratory viruses, including

influenza virus that was rarely reported during the COVID-19
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Figure 2. Surveillance results of acute respiratory infection (ARI) in inpatients (2017-2019, 2022-April 2023)
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pandemic, are currently being observed at slightly lower or
similar levels compared to the pre-COVID-19 period. The
overall change of the pattern is due to the ease of mask wearing
and social distancing measures. Influenza, rhinovirus infection,
human coronavirus infection, adenovirus infection, and hu-
man bocavirus infection tend to show seasonal pattern similar
to that in the pre-COVID-19 period in 2023. However, fur-
ther monitoring is needed to see if recent trends will continue.
Respiratory syncytial virus infection, human metapneumo-
virus infection, and parainfluenza virus infection have shown
significantly different patterns following the ease of social
distancing measures in 2022-2023. As of spring 2023, the
number of inpatients infected by all respiratory viruses, except
human coronavirus, has displayed an increasing trend, high-
lighting the importance of maintaining surveillance and infor-
mation sharing. The Korea Disease Control and Prevention
Agency remains committed to monitoring of acute respiratory

infections to support patient care in healthcare facilities.
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QuickStats

Trends in the Prevalence of Current Cigarette Smoking, 2012-2021

The prevalence of current conventional cigarette smoking (age-standardized) among Korean adults aged 19 years and over
has decreased by 6.5%p since the last decade. In 2021, current conventional cigarette smoking prevalence for men was 31.3%,

which was 12.4%p decrease from 2012. However, the current smoking prevalence for women has remained at approximately

6-7% since 2012 (Figure 1).
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Figure 1. Trends in prevalence of current conventional cigarette smoking, 2012-2021
*Prevalence of current conventional cigarette smoking: percentage of people (aged =19 years) who are currently conventional cigarette smokers
and have smoked more than 5 packs (100 cigarettes) in their lifetime

"The mean value in Figure 1 was calculated using the direct standardization method based on population projects in 2005.

Source: Korea Health Statistics 2021, Korea National Health and Nutrition Examination Survey, https://knhanes.kdca.go.kr/

Reported by: Division of Health and Nutrition Survey and Analysis, Bureau of Chronic Disease Prevention and Control, Korea Disease
Control and Prevention Agency
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