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ATy ASHLA L= 20229 3653 202349 35F 74491 2022-202347] F<t E—‘F’—ﬂﬂl Zojozr|#oz R +3
H 15,009719] 2571 R5/4A AAREEH FAAAEHAAE S0 LAB LA HE = 5ot ¢ vpol A9 SAHEAS +Fstqr
1= 1,34171(8.9%) A& 2 A(H3N2) 1,08571(80.9%), A(HIN1)pdm09 2117(15.7%), BY 457(3.4%) <
o2 U FAFS EAT 23 WA} fARE AE o] F%S Elst. B2E JdEFAA o A0 FAFS HA

o a3 35S 7HL %o A=A (oseltamivir, zanamivir, peramivir)© dsto] Wigdo] gle AL st S5 7]uto]
229 A4 Fikertol2| A7} 1,97871(13.2%) 2 & 71 ol AEH UL ot irtol# A 1,56471(10.4%), HEHRHFol2 A 1,4567
9.7%), A EF AR HEo|H A 1,4307(9.5%), TEF7IHZFFuolF A 1,1397(7.6%), H7takol2 A 79471(5.3%), Ard= 2ubut
olF A 7427(4.9%) 22 HAEEHUT ZRUHIOIHARAS-19 FAFH &3} & F7|HrolH A Ao AHAG §lo] T7tste 7
FS HEfiglen o= F71 2F7]Htol# A Al tidh $2/48S AARTh & FAdAE S87]Htol A A HAA o te HE
g HUEF S S @4 S0l tieh Hate} JIEFAR urol2 A0 tigt EHRAS A&T A Fo]rt.

W

I

F2 M0 AEFAA, TF7IHOIZ A F71EF7]Hkol# A S/FALL HAA AT 2022-2023E7]

N OB 3 27} 55 7]uto]2| 2 537kl (Korea Respiratory Virus
Integrated Surveillance System, K-RISS)HAS 2931

Az % sE/olE A TEESATAEST  on, ol REAIW 99T Jws® 77714S Hee
Hho| A, off|lcHfo] A, F]Htol2] A, o QISR AA ] 15001 7}¢] o]= 7] ¢#o] ofstal Ut K-RISS= T2 UHo]
olgA, HEbFEHO|Z A, AFF I ZUHIo|H A Yl H7H HAGAS-19(Z2Y19) 5+ oFF 240l di=lste] 2023

OHA)L 4F FAWOR A% WAZL old EEGAE B A 19%H SARS-Cov-28 A YA mtsle] L5t
o) f PAE Tkt Utk ofo] AWAY AFHAA U, 4F WAWOR FF S 24 01520234 89 31
BATOAE 537 BAAY 68 P U B4 242 9 DolE IPHoR 4F YL mUHsT Uk A

Received December 26, 2023 Revised January 4, 2024 Accepted January 8, 2024
*Corresponding author: Z2%!, Tel: +82-43-719-8140, E-mail: ekim@korea.kr

Copyright © Korea Disease Control and Prevention Agency

This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:// KDCA
ETA-M  Creativecommons.org/licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution, and reproduction in any Korea Disease Control and
medium, provided the original work is properly cited. Prevention Agency

www.phwr.org Vol 17, No 12, 2024 455


http://www.phwr.org
http://crossmark.crossref.org/dialog/?doi=10.56786/PHWR.2024.17.12.1&domain=pdf&date_stamp=2024-3-28
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

I Public Health Weekly Rsum:'\

rO
[t
S
£
_>|4_,
T
B
i)
[>
rlr
4y
fru
il
o
HI
S

fastgon 2
=19 79 ol G ST 2021202287135
7 BB ARl 2 AEES

Hoirt.

@ M=Z0| €A & Eg2?

2022-20237487] ALZHo| A(H3N2)F Q1E&F Aol H
27F F7¥eE7) A&t Aol FEE I A(H3N2),
A(HIN1)pdm09, BE Hlo]227} 2022-202347] 31l
7HA] A&A 08 HEF . ofd|ieHto] 2 A9 A9 2023
d 295 o]|F F43] F7loh= ol#ld FAS YEFH YUt

@ AlAE2?

F2H9 533 o]F JAEFAA o] A9 AEA F3Y2
2022202347114 A& A=At JEHo] ¥ A
Bl A 9] Sg7]Htol2| A0 HH2 HEo|H f3 R
UEtfol AL o] Yo 29 33 d & o]PA st Yt

olof wel $57|HEY WA 27 QA& 95t 27} 557
vlo|gl A ZHAI7F 22351 A&l A WS U E
go] B asirt.

Aol oSt Q= 7771 B2EFA O¥E Ym7HE U
23714, Aob ATt 43704, 7HY Q)5 974 9 ofH]
A} 27i4z FA4o] Hollew, o] & 727Mas &
AR} J Ao & Zrofshal ot EEFA] o] & 7] o)A
HE Al 24 A9 1871 Al - = HASFAFLNA F
9 (ZEH19, AEFAA, SF7|AZEFHlol A, ot
cHbol2f A, ElicHtolH A, wEiQl SR AR Hro| A, HEHy
mEtolH A, Al 2ustol2 A gl HyjEo]gA)of| Hjsto]
32 & A AHreal-time reverse transcription polymerase
A o] A
< WF AR AEAA ARE Fdekal 45t A
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chain reaction, real-time RT-PCR)S £33ttt &2
FAAS] A4 4% EAS B0 YA EAMEASE A5
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AR E:
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WHO) A4 SHJAEF
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1. FL - Q| QIZRAUX Y SEJ|HIO|ZHA HE gt

2022-202347] &<t FWolA =HE HA 15,0094

O
rulm
rE

FlAEtol 2 A0 =8 F

T E4(phylogenetic analysis)e & A8 E45to] vf
ojH A9 AT SFHE WAL FAHIZ QIS
A2 A7z A 2A g #
ARpatol 2 A= gl AA|

A1 hemagglutinin 7

O, neuraminidase (NA) &
o] SAXE oI5t A=F
+ A(HIN1)pdm09 ¥ BP-> Madin-Darby canine kidney
(MDCK) Al2°ll, A(H3N2)9] 4%, MDCK-SIAT1 Ao
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HEoto] vlolf AS FAeHYth S4IE ol A olgst A HE olF 20234 27F7HA] F8% fPotF oz Sl

o] 2] &A|(oseltamivir, zanamivir, peramivir)°]] tgt YA E Qo 28%F o|Fol= AHIND)pdm097 F& HAEEHE 73

g 243t waFo] AE AN FEF dig FEF FS YEHAHTH D.

BA4E st SEuetel AdAo] 22 by A JIERAA 4
& PF2 et vk

z2
HE, 20229 4950 A& A AEE0] 7P £3to

2 3 7 7
H R AY ABRAR} A2EAYG 0% HEE o

1. QIZZOUXIHIO|YA HE 35 5 A AZ A5l 4TS Yehigen of 7oL &
2022-20234719] 15,009719] A7} % E 3100 2 AMINDpdm097F AEEE A0 ejitzel QEmal

a
S YEFMWAolA A= 1,341 02 8.9%9] HEES & A HE AT 4 FPoro] fARe] #EERNoH, HEE

%
Aom, 527 7MY & AESES HU T AS A4 oA WS ZA0R SRIHANIH 2).
2

£ AFE HIlvh AEFAA o] H A ofg2 A(H3N2)7} 2. QIZR9IX} 0|2 S&7|HI0|HA HE sigt

0.9%%2 74 @o] A= AT AHIN1)pdm09 15.7%, B 7&9 SE&7|HolyA F 2022-20238 7] 71 Hol

B 3.4% 202 SRIFSICHE 1). 29 vlolg Ak 2wl AR 13.2%9) HEEL Y
ol A7le A7) AFI @A AEFAAuel AL 3 ok ofElmElo| 2|2 10.4%, WERRREROIRIA 9.7%, Tkl

ZE Ut oFE2 AMNZ U= en, BEL 435,  EFCAAHoIAA 9.5%, TFVIAEGHHOIHA 7.6%, B

AHINDpdm09= 535 22 A A& ATk AH3N2)=  7Htol#is 5.3%, AFFERuutol2] A 4.9% =02 HEH

[0}e]
o

1. U AEFAAH oA HE A
HE HA S{EH HE HHA
27| 247 742 ?:.E_?_"-r(%) Ot A= 7(%)
A A(HIN1)pdm09 A(H3N2) B
2022-2023 15,009 1,341 (8.9) 211 (15.7) 1,085 (80.9) 45 (3.4)
[ oz A4 1 A(H1N1)pdmO09 =B [ A(H3N2) - ZEE
40 1 - 400

- 300
L [l
200 I

- 100

L IS S e S s s S S B B S S A S S S E A S S N S B B S S S B S S S w1
36 37 38 39 40 4142 43 44 45 46 47 48 4950 515253 1 2 3 4 5 6 7 8 9 10 111213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

F(week)
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30

192 A4 [] AHIN1)pdm09 [ A(H3N2) [ A(notsubtyped) [ B -0 HEE 400,000

- 300,000
L ]
200,000 Ty

I 100,000

m{ininin ml
I [l ]
[
I----ll..IIIIII ..--———- -— _________ ------.

363738394041424344454647484950515253 1 2 3 4 5 6 7 8 9 10 11 12

13141516171819202122232425262728293031323334

ZF(week)
O3 2. 2022-202347] FHH S FAAE oY A 22 HE A%
H2 s37vols 2E 9%
ZE U200
271 A 7127 sARs- 2| Ot = =27} HEH=E MEIIZRQXt $57|MESS AT 2L
Cov-2”  Hio|2iA  HO[2{A  HIO[HA  HiO[2{A HO[H A HEO[2H A HEO[ZH A
2022-2023 15,009 936 1,978 1,564 794 1,456 1,430 1,139 742
(10,1900 (9.2) (13.2) (104 (5.3) 9.7) (9.5) (7.6) 4.9)
IS QFo] ALk 20234 1-35F E9 X" AA R, TRUHIo|HATEZE-19 AEE A& &1 AR A5, YSevere acute respiratory
syndrome coronavirus 2 (SARS-CoV-2)+= 20234 1-35F7H49] A& A5 2 A& ES Y.
I 2|=Hpo[2{A [ g Y [ ot =Ho|2{ A O M 2L A
100 O s&7IN=8eHol2 A I OiEtw2HIO[2{ A (e = P S o B B SARS-CoV-2
90
80
70
2| ittt Iith
W 50 I I I
U HHHTE
20
10
0
3637383940 41424344454647484950515253 1 2 3 4 5 6 7 8 9 10111213141516 17181920 212223242526 27 2829 30 31323334 35
F(week)
T3 38.2022-202347] 2&7|Htol A 3 HE A%
SARS-CoV-2=severe acute respiratory syndrome coronavirus 2.
9Ith. SARS-CoV-2% 2023WHE Al BeAZ By oleiAt 20234 207 o|F F43) F/HH: PG BT
3tof 20239 1-3557HA9] AEE2 AASTIAem 9.2%2 3350 42.4%2 7MY w2 HEES Y. #erto|# A%t
AZES YERQITHE 2). SARS-CoV-2+& AEA §3S HolA ¢a AF #&s] T

SF7IHtol3 A F HIHhol2 A 10% °lste] HEE

< A7) Wl #Ast dEse A4S Bl W, ofd|euf

o =
’é‘é
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sHe AL ekt Hekraptole

&g A7) AE 7
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zanamivir (Z]A}), peramivir (F|2tr]&F)o] A e 2=
golstdnh. U IS ©
A REFE WA WY A FEHT FIHES °f
83 FUY 24 2}, wpolg A9 F3hso] WAF 97}
(A(HIN1)pdm09 ¥ BE 320, A(H3N2)E 640) tiH] 48f
ojffdlon olg Bo WAl o] F Re|FE AFHO

2152 alxptol

= 2021-202287]9+= oA Z2H19 -4 A3

07 QE RO H AT} 0.6%E B 520 HEESL R
RAEE 2022-2023A71°1= AA HEEC] 8.9%% S7Fst

A3 =7FZo] AEo] Tt ZEY19 HAY o] A 77
HEHS JetW ATH3]. o] Aoz up7bA 2 2022~
202348719 JAEFAMA o AT A 539 FAol A&

AH3N2)F BT ol A7) 22 HEH Yt o)F &
wol AgdRt B2 £20% fYSHUIL F2 AHIND

T 3.2022-202337] 2| Q= 2olzulo]HP A EA BA
HFo[2I A 2022-2023%7| WAl 2022-2023Z7| U ASFAXIHO[ZHA
- Y REE(%) =2 H LA Sl o7}
6B.1A.5a.2a (78.7)
A(HIN1D)pdmO 6B.1A.5a.2 A 160-640
(HIN1)pdm09 > 6B.1A.52.2a.1 (21.3) -
3C.2alb.2a.2a.3a.1 (61.4)
3C.2alb.2a.2a.1 (26.0)
A(H3N2 C.2alb.2a.2 A= 80-320
(H3N2) el 3C.2a1b.2a.2b (10.6) B o
3C.2alb.2a.2a.1b (2.0)
B(Victoria) 1A.3a.2 V1A.3a.2 (100) A= 80-320
Y27} 40 oY AL FH50l FET AR B
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ABSTRACT

During the 2022-2023 season, spanning 36 weeks in 2022 and 35 weeks in 2023, we performed real-time reverse
transcription polymerase chain reaction tests on 15,009 respiratory specimens to analyze the causative pathogens and viral
characteristics. Of these, 1,341 cases (8.9%) tested positive for influenza. Among positive cases, 1,085 cases (80.9%) were
identified as A(H3N2), 211 (15.7%) as A(HIN1)pdm09, and 45 (3.4%) as type B. Genotype analysis confirmed similarity
to vaccine strains. Furthermore, antigens from isolated influenza viruses exhibited effective neutralizing activity against
vaccine strains and lacked resistance to oseltamivir, zanamivir, and peramivir treatments. Regarding other respiratory
viruses, Rhinovirus was the most prevalent, detected in 1,978 cases (13.2%), followed by adenovirus (1,564 cases, 10.4%),
metapneumovirus (1,456 cases, 9.7%), parainfluenza virus (1,430 cases, 9.5%), respiratory syncytial virus (1,139 cases, 7.6%),
bocavirus (794 cases, 5.3%), and human coronavirus (742 cases, 4.9%). Following the relaxation of coronavirus disease 2019
control measurements, we observed a seasonal increase in respiratory viral diseases, highlighting the importance of national
respiratory viral surveillance. Our department remains committed to closely monitoring causative pathogens and analyzing

influenza virus trends and characteristics.
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Introduction

Influenza and seven respiratory viruses—respiratory syn-
cytial virus, adenovirus, rhinovirus, parainfluenza virus, meta-
pneumovirus, human coronavirus, and bocavirus—are clas-
sified as Class 4 infectious diseases. This implies that they

are subject to sentinel surveillance rather than mandatory
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surveillance. The Division of Emerging Infectious Diseases of
the Korea Disease Control and Prevention Agency (KDCA)
operates the Korea Respiratory Virus Integrated Surveillance
System (K-RISS). This system aims to analyze the prevalence
and characteristics of respiratory pathogens. Over 150 health-
care institutions, including 77 clinic-level healthcare institu-

tions, actively participate as sentinel surveillance institutions.
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Key messages
(D What is known previously?

Influenza virus was mainly reported in winter and spring,
but it was not widely detected after the COVID-19 pan-
demic. A(H3N2) virus began to be detected from the
2021-2022 season, showing a low detection rate.

@ What new information is presented?

During the 2022-2023 season, the A(H3N2) influenza
virus began to increase, and clear seasonality was ob-
served. A(H3N2), A(HIN1)pdm09, and B viruses were
continuously detected. After the 29th week of 2023, ad-
enovirus exhibited an unusual increase in pattern.

® What are implications?

After the COVID-19 pandemic, the seasonal outbreak
of the influenza virus was first observed in the 2022~
2023 season. Infection with respiratory viruses in a state
of low herd immunity shows a non-specific pattern and
it is difficult to predict future epidemics. Monitoring is
crucial for early detection of respiratory infections, and
continuous surveillance and monitoring are necessary.

Since January 2023, K-RISS has incorporated severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) as a sur-
veillance pathogen, anticipating the reclassification of corona-
virus disease 2019 (COVID-19). Even after the downgrade to
a Class 4 infectious disease on August 31, 2023, K-RISS has
maintained stable monitoring of detection patterns. Among the
77 clinic-level sentinel surveillance institutions, 23 are internal
medicine practices, 43 pediatric practices, 9 are family medi-
cine practices, and 2 are otolaryngology practices. Additionally,
72 of these institutions participate in clinical surveillance of
influenza. Samples collected from these sentinel surveillance
institutions undergo genetic detection (real-time reverse tran-

scription polymerase chain reaction, real-time RT-PCR) for

www.phwr.org Vol 17, No 12, 2024

nine different species: SARS-CoV-2, influenza virus, respirato-
ry syncytial virus, adenovirus, rhinovirus, parainfluenza virus,
metapneumovirus, human coronavirus, and bocavirus. Testing
is conducted at the Public Health and Environment Research
Institute of 18 cities and provinces. Our department collects
and analyzes the weekly results of gene detection tests, which
are subsequently shared on the Infectious Disease Portal on the
KDCA website. For influenza, pathogen characteristics (vaccine
strain homology, antiviral drug resistance, etc.) are monitored
through genetic analysis. Viruses are also isolated from samples
for antigenic and therapeutic phenotyping. As a World Health
Organization (WHO)-designated National Influenza Center,
our department shares weekly domestic detections and influ-
enza isolates with the WHO. Furthermore, we actively partici-
pate in the global influenza surveillance and response system,
contributing to international influenza epidemics, pandemic
preparedness, and vaccine selection. This manuscript aims to
present the detection patterns of influenza and respiratory vi-
ruses in the Republic of Korea (ROK) during the 2022-2023
season (from week 36 of 2022 to week 35 of 2023) and pro-
vide results of genotyping, antigenicity, and treatment resis-

tance through the characterization of isolated influenza viruses.

Methods

1. Domestic and international influenza and
respiratory virus detections
In the 2022-2023 season, a total of 15,009 samples col-
lected in the ROK underwent genetic detection (real-time RT-
PCR) for seven influenza and respiratory viruses at the Public
Health and Environment Research Institute of 18 cities and

provinces. The analysis of pathogen detection rates was based

463


http://www.phwr.org

I Public Health Weekly Repo: ’\

on the number of positive detections. Internationally, the in- [2].
fluenza detection rates and subtype detection rates in the
Northern Hemisphere were analyzed by considering the num- Results
ber of positive influenza detections and tests reported to WHO
FluNet [1]. 1. Influenza virus detections
During the 2022-2023 season, a total of 15,009 samples

2. Influenza virus characterization were collected, with 1,341 cases of influenza viruses, indicating

Hemagglutinin, a key gene in influenza viruses, was sub- a detection rate of 8.9%. The detection rate peaked in week 52,
jected to genotyping through phylogenetic analysis to confirm followed by a gradual decline, a minor fluctuation, and subse-
the virus’s phylogeny and its resemblance to that year’s vac- quent decreases from week 11 in 2023. In terms of influenza
cine strain. Additionally, the neuraminidase (NA) gene was se- virus subtypes, A(H3N2) was the most prevalent at 80.9%, fol-

quenced to identify drug-resistant variants. Samples identified lowed by A(HIN1)pdm09 at 15.7% and type B at 3.4% (Table
as influenza viruses were inoculated into Madin-Darby canine 1).
kidney (MDCK) cells for A(HIN1)pdmO9 and type B and In this season, influenza viruses were detected early on,

MDCK-SIATT1 cells for A(H3N2). The multiplied viruses were with A(H3N2) identified as the predominant subtype. The

subsequently used for resistance phenotyping against antiviral first detection of type B occurred in week 43 while that of
drug agents (oseltamivir, zanamivir, and peramivir) and anti- A(HIN1)pdmO9 in week 53. A(H3N2) remained the pre-
gen typing using weasel antiserum immunized with the vaccine dominant pandemic subtype until week 27 of 2023, following

Table 1. Number of influenza viruses detected in the Republic of Korea
Number of i 9
— Number of detection (%) Number of detection by subtype (%)
specimen
Total A(HIN1)pdm09 A(H3N2) B
2022-2023 15,009 1,341 (8.9) 211 (15.7) 1,085 (80.9) 45 (3.4)
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Figure 1. Weekly detection status of influenza virus in the Republic of Korea during the 2022-2023 season
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which A(HIN1)pdm09 was mainly detected (Figure 1).

The influenza detection pattern in the Northern Hemisphere,
sharing same seasonality with ROK, was similar to that of ROK
itself. Influenza was detected from the first week of the sea-
son, with the detection number and rate peaking in week 49 of
2022, predominantly featuring influenza A. Subsequently, the
detection rate decreased, followed by a slight increase. During
this period, detection trend and influenza subtype distribution
similar to those of ROK were observed, with A(HIN1)pdm09
being predominant subtype, albeit with a somewhat lower de-

tection rate (Figure 2).

2. Respiratory virus detections other than
influenza

In the 2022-2023 season, among the seven respiratory

[ Number of specimen  [_] A(H1N1)pdm09

viruses, rhinovirus demonstrated the highest prevalence, with
a detection rate of 13.2%. It was followed by adenovirus at
10.4%, metapneumovirus at 9.7%, parainfluenza virus at 9.5%,
respiratory syncytial virus at 7.6%, bocavirus at 5.3%, and hu-
man coronavirus at 4.9%. Since 2023, SARS-CoV-2 has been
included as a surveillance pathogen, and its detection rate for
weeks 1 through 35 in 2023 was calculated, revealing a rate of
9.2% (Table 2).

Among the respiratory viruses, bocaviruses remained de-
tectable throughout the season, with detection rates consis-
tently below 10%. Adenoviruses exhibited a sharp increase
after week 29 in 2023, reaching their highest detection rate at
42.4% in week 33. Both rhinoviruses and SARS-CoV-2 dis-
played no seasonal trends, with outbreaks occurring consis-

tently across the entire year. Metapneumoviruses reached their

[0 AH3N2) [l A(notsubtyped) [l B -@— Detection rate
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Figure 2. Weekly detection status of influenza virus in the Northern Hemisphere during the 2022-2023 season
Table 2. Number of respiratory viruses detected in the Republic of Korea
Number of detection (%)
Number of i
Season e SARS- Rhino Adeno Boca Metapneumo Parainfluenza Resplrat_ory Ao
p b ; . : ) . syncytial corona
CoV-2 virus virus virus virus virus . :
VIrus VvIirus
2022-2023 15,009 936 1,978 1,564 794 1,456 1,430 1,139 742
(10,190) 9.2) (13.2) (104 (5.3) 9.7) 9.5) (7.6) 4.9)
“The number of cases in parentheses is the number of samples collected for 1 to 35 weeks in 2023, and it used to calculate the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) detection rate. *The number of detection and detection rates from 1 to 35 weeks in 2023.
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peak at 42 weeks, showing a detection rate of 39.0%, as the ep-
idemic began in the fall at the start of the season. Subsequently,
parainfluenza viruses and human coronaviruses spread se-
quentially. Respiratory syncytial virus was predominant in the
fall, experienced a decrease, and then rose slightly from winter

to spring, regaining prevalence (Figure 3).

3. Domestic influenza virus characteristics for the
2022-2023 season
To characterize influenza detected in the ROK, both ge-
netic and serotype analyses were conducted. The genetic anal-

ysis of the predominant A(H3N2) type in the 2022-2023

Il HRV [ HBoV [ HAdV

100

Detection rate (%)

363738394041424344454647484950515253 1 2 3 4 5 6

season revealed that the sublineage 3C.2alb.2a.2a.3a.1, cor-
responding to the vaccine strain of the 2022-2023 season,
had the highest detection rate of 61.4%. All other identified
viruses were similar to the sublineage of the vaccine strain for
the 2022-2023 season. In the case of A(HIN1)pdmQ9, two
genotypes were identified, and similar to A(H3N2), both were
traced back to the vaccine strain of the 2022-2023 season,
confirming their genotypic similarity to the current year’s vac-
cine strain. During the 2022-2023 season, type B was identi-
fied as Victoria, except for one case, Yamagata. Type Victoria
demonstrated a 100% V1A.3a.2 sublineage match to the vac-

cine strain (Table 3). For type Yamagata, genetic and serotype

[ HCoV [ HRSV N HMPV B HPIV [ SARS-CoV-2

7 8 91011121314 1516 17 18 1920 212223 24 25 26 27 28 29 30 3132 33 34 35
Week

Figure 3. Weekly detection status of respiratory virus during the 2022-2023 season
HRV=rhinovirus; HBoV=bocavirus; HAdV=adeno virus; HCoV=human coronavirus; HMPV=metapneumovirus; HPIV=parainfluenza virus;

HRSV=respiratory syncytial virus; SARS-CoV-2=severe acute respiratory syndrome coronavirus 2.

Table 3. Analysis of influenza virus characteristics in the Republic of Korea during the 2022-2023 season
- Clade of 2022-2023 Korea influenza virus in 2022-2023 season
e season vaccine strain Genotype (%) Drug resistance Antibody titer®

A(HIN1)pdm09 GB.1A.5a.2 giii;i?é? N Sensitive 160-640
3C.2alb.2a.2a.3a.1 (61.4)

A(H3N2) 3C.2alb2a.2a 2SR Sensitive 80-320
3C.2alb.2a.2b (10.6)
3C.2alb.2a.2a.1b (2.0)

B(Victoria) 1A.3a.2 V1A.3a.2 (100) Sensitive 80-320

“Neutralization capacity effective when the titer is over the 40.
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analyses could not be performed due to low viral titers.

An analysis of NA gene sequencing and resistance phe-
notyping for treatment resistance indicated the absence of
treatment-resistant variants. The NA inhibitors oseltamivir
(Tamiflu), zanamivir (Relenza), and peramivir (Peramiflu)
were all found to be drug resistant. In the serotyping of in-
fluenza virus isolates in the ROK using a neutralization reac-
tion with immune weasel antiserum of the vaccine strain, the
neutralizing ability of the viruses was within a 4-fold range of
the vaccine strain titer (A(HIN1)pdmQ9 and B were 320 and
A(H3N2) was 640). This confirmed that the vaccine serum ef-

fectively neutralized the domestic isolates.

Discussion

During the 2021-2022 season in the ROK, the detection
of influenza viruses remained low at 0.6%, attributed to the
ongoing COVID-19 pandemic. However, in the subsequent
2022-2023 season, the overall detection rate significantly in-
creased to 8.9%. This rise was particularly evident late fall, in-
dicating the first occurrence of an epidemic pattern since the
onset of COVID-19 outbreak [3]. Similarly, in North America,
the commencement of the seasonal influenza epidemic was
noted during the 2022-2023 season [4]. In the Northern
Hemisphere, which has a similar season to that of the ROK, in-
fluenza tended to show a high prevalence in winter, predomi-
nantly with detection of A(H3N2) influenza viruses, followed
by a decline in early spring, primarily featuring A(HIN1)
pdmO9 viruses [1]. Analyzing the weekly data, a peak was ob-
served in week 49 of 2022, followed by a subsequent decline,
a minor resurgence, and a continuous decrease from week 9 of

2023, resulting in less than 5% of detections in the summer.

www.phwr.org Vol 17, No 12, 2024

Notably, ROK demonstrated a similar detection pattern to the
global Northern Hemisphere, with the peak of the epidemic
occurring 3 weeks later in week 52. Additionally, the second
wave’s peak was 20 weeks later than the international epidem-
ic, indicating a prolonged epidemic with unusually high detec-
tion rates even in the summer. In the ROK, type B influenza
was confirmed in week 7 of 2023, exhibiting a very low detec-
tion rate. In contrast, overseas, consistent detection rate was
observed from the beginning of the season, reaching a rate of
24.3% of positive influenza tests in 2023. The domestically de-
tected influenza demonstrated a genotype similar to the vaccine
strain, with validated neutralization ability, indicating a high
compatibility with the vaccine strain. Unlike in other coun-
tries, ROK reported four cases of resistance against the drugs
oseltamivir, zanamivir, and peramivir; however, no genetic
variation was observed, confirming susceptibility of all pheno-
types. This indicated that all influenza virus drugs are effective
[5]. During COVID-19 outbreak, respiratory viruses exhib-
ited different detection times compared to traditional seasonal
trends. Parainfluenza, typically peaking from April to August,
exhibited increased detection rates during winter and persisted
through the summer. In the 2021-2022 season, high rates of
parainfluenza viruses were detected during the fall season, at-
tributed to increased face-to-face activities due to relaxed quar-
antine measures. Given the evolving patterns observed this sea-
son, continuous monitoring is crucial to comprehend outbreak
developments [6]. Metapneumoviruses, typically prevalent in
early spring, experienced a sharp surge in detection rates dur-
ing late summer and fall. Adenoviruses, usually detected at low
levels throughout the year, showed a sharp increase from week
29 in 2023, followed by a decline from week 34.

The 2022-2023 season in the ROK marked the
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confirmation of influenza epidemic for the first time since the
COVID-19 outbreak, persisting through the summer. Changes
in the overall detection of respiratory viruses and pathogen
prevalence occurred at different times than in previous seasons.
This shift may be attributed to reduced exposure to respiratory
viruses during the COVID-19 pandemic due to social distanc-
ing and strict personal hygiene. Subsequently, a rapid return to
normal life, increased face-to-face contact, and various forms
of social interaction may have facilitated a non-specific epi-
demic of respiratory viruses even during non-prevalent sea-
sons. Some countries reported outbreaks of respiratory viruses
at unusual times [7-9]. These non-specific outbreaks are com-
plicating the prediction of future respiratory virus outbreaks
[10].

The significance of national respiratory virus surveillance
has become even more critical, and our department is commit-
ted to supporting point-of-care responses for effective patient
management in community-acquired respiratory infections.
Through continuous close surveillance of influenza and respi-
ratory viruses and the dissemination of results, we aim to share
influenza epidemiology and characteristics with the WHO,
contributing to the selection of the next seasonal vaccine and

pandemic preparedness.
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QuickStats

Trends in the Prevalence Gap of Walking between Cities or
Provinces, During 2014-2023

In 2023, the age-standardized rate of walking among individuals aged =19 years was the highest in Seoul (64.3%) and
lowest in Gangwon-do (40.6%). The prevalence gap of Walking between the highest and lowest was 23.7%p, it was decreased
from 27.0%p in 2022 to 23.7%p in 2023 (Figure 1).
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Figure 1. Trends in walking between cities or provinces, 2014-2023
*Prevalence of walking: the percentage of individuals (aged >19) who was participated in walking for at least 30 minutes per a day and at least 5
days during the past week.

Prevalence rates in Figure 1 were age-standardized using the 2005 projected population.

Source: Korea Community Health at a Glance 2023: Korea Community Health Survey (KCHS), https://chs.kdca.go.kr/

Reported by: Division of Chronic Disease Control, Bureau of Chronic Disease Prevention and Control, Korea Disease Control and
Prevention Agency
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