\J
—
\]
\I
-
l'.J
-
E
oLl

= O

[—’I—IW

ublic Health Weekly Re

port ’\
Vol. 16, No. 3, January 19, 2023

EINTEINN-In)
53 2021-2022E7| QIZFAUAt X SF7(HI0|HA HEHA|
ZtA| 7}

by

6

g
T
R

(o]

oM
Mo

08 MBOMH 35 AIM 2% U orxiziz)

—_

mﬂ
: oHn

F A GF71=0] et gF b=, 2021

~
~
O_Q
O

Supplements
=Q 2ty £

T ToOoOoo

KDCA

Korea Disease Control and
Prevention Agency

eISSN 2586-0860
(=] [m]
=



|4 W 6ISSN 2586-0860
Vol. 16, No. 3, January 19, 2023
P port

ublic Health Weekly Re

Aims and Scope
A7} Avg(Public Health Weekly Report) (2¥01%8: Public Health Wkly Rep, PHWR)-> =] 9] F-4] sh&xjolct. 71 173t &
WA AL - FA - AT Al Higt 2A 719ke] Ik AEE =9 = - 9 B9 RS] oA A&skaL FeelA AlEshe
o wrkET 3 7T AR ALY T, BAYI04 A, ST BE, AYFVET VAW AT =8, §9 BT, 24
4 AR B, 2 RS A, A B 59 9 E AT Rt A3 A e HARE AA v 58 EE= e AR
HH(Open Access) SH&A 24 o] £ g} o857}t FitE| %] gl=Th.
A 97 E3 740 vt 4TS FAstolof sfel, of FHo] HAISHA B WS- FA|olstete B3| (International
Committee of Medical Journal Editors, ICMJE)2] Recommendations for the Conduct, Reporting, Editing, and Publication of Scholarly Work in
Medical Journals (https://www.icmje.org/) = HY YL 3] 9] 2] w}Ett.

B
lil.lZioEa\i

About the Journal

F7F A7 3 A (ISSN 2586-0860) 2008 49 4 AzHe AAe| 9] T4] sh&r|o|n] =&/ '
T oA AFEE ZAANAS E5) AT A © A AR E 7|Hto g TAZEA0] AT} ]
o, ATEes JEs ¥R £ giete FIes g9t 2 geX 9 A2 34 Z1)|o] A (https://www.phwr.org/)ell
A 7118 glo] AHEA FEE &4 Sith 7t o o) SWEA| oS A9 FEFTYEA T hitp://nl.go kr)oll B0 =N ShEA] W&
of thet AAA A= Bt 9 FES At 527 A7} 2 2E HAA(Open Access) SH&A| &, A2HE 0]-& 2FH(Creative Commons
Attribution Non-Commercial License; http://creativecommons.org/licenses/by-nc/4.0)°l] whet B[4 B2 02 ARE AHAP4E 2T 4= Q1o
U AAA 5202 AR 49 HY Y39 8|7k ool girt

Submission and Subscription Information

F0 A7 A e =79 Faee 29 FuAA"> (https://www. phwr.org/submission)& E914 7FsohY =5l Al Q39
£ W82 YuFugS Fagiet 3 A%} A F7 92 FHolAE Bl AXEHIL glom, F7] 15S Uotils B2 oHd
(phwredc@korea.kn) = g9, &4, olH|d F45 7|AIsto] AH S 4= Qlch

7|e} BLE EO)= A3H+82-43-219-2955, 2958, 2959), T (+82-43-219-2969) E+= ©]H| U (phwredc@korea.kr)S E5f 755t

AR AE e A7 oﬂrﬂﬁ EEE R HAA: @ =

(28159) S5 AFA TEF 253 23 Y2E 187 LER AT Y HERS (04521) A&A 7 FA 2 32, 2944 23
A8} +82-43-219-2955, 2958, 2959, |2, +82-43-219-2969 1'15—]‘ +82 2-325-2093, ®A. +82-2-325-2095
olu . phwredc@korea.kr ol9 . info@medrang.co. kr

Z5°]A. https://www.kdca.go.kr %“ﬂ°]?‘] http://www.medrang.co.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://creativecommons.org/licenses/by-nc/4.0) which permits
unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



R

elSSN 2586-0860

Public Health Weekly Report

9—] 202149 79~20249 79

Hg 99

0 o] kst

N
BR

A

s}
)

7 ozt

feid
o}

al

ol
Bl

.mmﬁ
B
M 2

Top
o

e
=

o ol

= ™

=) ™

of or

E] H

X m

o o W

or

eyl

o

=

B

~

HoE

o ) W

N

Cl op ww

)

o or KX

%0 ﬂo

s BT ™

[l

= b E

U ]
N

B

ol
‘WVO

%
AHAE

o

BEEL

=
Bo ol

AFm

N

o

ofr
ol
KO W

o

)
‘mo
N

9
2]

27

‘.u_.mo
__O._ ™
F
R R

d

AR E
A

7

B
N 5

o

[y
=
)
I
OT_ =
N o

o
S
B =)
or of
-

_ ]
wAE WE
N
Mo N
or or
= oy
=) =)
of of
.
ol ]
s &
Aﬁ‘,mo ‘m.omwu
oOF © oF H

o

or

eyl

e

H
o |

W_LE ol

No S ol 5

Nxr W

o3+
Faqgd

JUEE

2oyl

o] 1)

<
ol
oL

.WO
=]

Rk

3fim]

L;L

FH="z

Korea Disease Control and
Prevention Agency

KDCA

@



m

Check for
updates

XAHZLAl B
elSSN 2586-0860
https://doi.org/10.56786/PHWR.2023.16.3.1 Public Health Weekly Report

2021-202237| ASFUX X 2571602 A EHA ZA| 2t

Ol=F, 243, 0I7}3), 01X, S EI*
TRy YUY AT NS EAH2 AT}

P

=2
2021-202247] Q=22 @ 335 7|uolg A HYH ZAE 20219 3622 20224 352714 €9 El Efﬁ, REZA Fol9m
Z1ToA AFE AESFAR AR 2 §4 287 A TFTIHAA RS H RARHAESAAE S
220 E4Z BASHTh 2021-202287] &9 ¥ 5,95979] HAZE +AHUACH, 1 F AEFAA= 3873_01 HEEAT &2
FAAHrolf A= BE AH3N2)Fo| oW f44E A Ay} Foff A% WAF W A7|de Aol JARE fAF0] Aol
HE AT 4 Aot B3 FAY B4 23 go A HAF 9 Ap|dE JE WAFE LR 83 $35S 71
d 423}, neuraminidase %A A (oseltamivir, zanamivir, peramivir)oll ot ¥ Ze4gdo 2 IE9)
HA HEES YieHtolg A7 22.9% 2 7P wkoH, TETIAZERHO[FA 12.0%, H}E} AE FlA ol A 10.1%, B}
Hho|Z A 6.3%, ofd|iutolA 4.2%, AFE T 2utHtol# A 3.2%, HEHRREFO]# A 0.6% %= £0] =9t} 2020202127 &
QtE JAEFAA7L AEEA Fkort 2021-202287]0l= 275 o] F AEFAA o] A7} JE‘—rOl SHAUE g7t A9 7
%, Hljuuto]2 A(F] leHto] 2 2, ofH| kol A, EﬂH}OIfﬂ*)ﬂ y3H 2020-20218719k= 22 2021-20227E7]91= FAH
& BF7THrol A 9] AWHQl HEEol F7I6tg ol e g A9 wis) AB|gs 7t ZEUH|H AL ESE-19 B &
o o2 37| EH Y Y2 ol o] i W2 JdHdo] JAEFAA 9 S g7|utol A0 HE FUto] TS vA AR F55
o, B B0 37t g7t A BHAAE Bl WA S-o] W3to] it WHd HUE P} violg A EHEAS A48 g Folrt.

_4

72 ZM0f: AERAAutolels; 5F7IuolEA; 74

N = 42 S5t Ak, ABFAL L S HolHA PAL
20228 5Y7HA) ABRAA AgAIS ATt YATA

DIBR ASPANEATAAL FHEEY BEF AW 3 Wl b AR/ US GHOR 29ty
MU NS B FUoIA WS ABSAA U 5F  Ou 2022 7UNE AN SEADE B L AS
Autolels 750 iR AP Tt W ATAAA BHE ool 27X 9o /IE YA A BEZA o
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& BARAVE &Y Foloh. FTtagrlHolE A SEEA
AAHAL A 13 7718, 7Hg Qfstat, Aoba) ZF
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AZRE AEFAA E S F7[HolZ A THH(EF7IMEE
Ffol2| A, ofd|leHlo]H A, FiHlol2 A, oI EFAR}
Hpolg| A, mleHrRHlo]g A, FRUHo|HA 9 Blutol g
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polymerase chain reaction [RT-PCRDE F35lH & F Ao
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Al A E)ol FAHeHT, FHAAZEE HAAE £ &
(A Fete] 54, AEA WAolR SRS St
Ach E3H FYAEE
2A AARA7]E(World Health Organization)o 4 2%

st= AA AEFAA A 9 & A A (Global Influenza

QANAFAIE] (National Influenza Center)

Surveillance and Response System)°]l Zrofsto] =414 AEF
2 o e, WA Ao 7]ofstal Qiet. o]

o £ dnE REZAE 9 geld 2021-202287]

A7t 4y

SE7|HO|HA HS sigt
3 =-¥ 2020-202127] 4,

2021-202227] 5,9597A9] AAof gt ==z} 2
7latelH A& 79 f%

g 7Ntz JUA 428 BASYT,

2. ASRAXHIO[ZH A EGEH

FlA} ¥4 AA = Mardin-Darby Canine Kidney
Al EZo] FHEste] Bl AE Eeletal JIEF AR o] 2 A9
F9 FHAQ] hemagglutinin (HA)S FAFEE B4 & o
3 HF A WAFLte]
A7 o s AmHEITHI,2).

424 445/d< phylogenetic trees
3t A EA|(neuraminidase
[NA] inhibitors) W4 ZUEHS NA U matrix (M) 74
BEE 7IRe® AmA Wdol d3F= 1E &

FOJ Hlo]oliE Zelstqlon, WS HAH ZAH]

ol dist S-S AIEHE S o83 AEede F3l 22

&HZtAl(Korea Respiratory Virus Integrated Surveillance System, K-RISS)= (71Z) 6370 1xt Q|27|& — (&HTH) 1Xt, 2Xt, 3AF Q2 7|2
2 ZESH 16071 Q27| HE YRR o= HaA A
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2 1 29 714 2 542 947t glo] 25A4 Aol B3t &
7 HollA 25t AEot= vmutlo|giArt 2 HEH
1. QIZZ2QIXIHIO|HA HE 38 A At Ar]ek= g, mutetolg Al HEo] FUIRE A
2021-202237]1% 2020-2021 4] <F 1,50049 AHA| o|tHI 2). HutHtolg A F SFIIMZEEZHol# A ¢ 1t
74 B £4E90H, 595979 HA F AEFAA}Hto]H A ZRIZFdA o] g A0 HEEC| ¥3koH, 2020-2021%
L3874 A& B% AH3N2)Z SRIEQTHIE 1). 710 Aol A E HEHRrLHto| AL WS v ol Xk
2021-202287] AEFAA o] HAE 18F A0 0.6% A& HAAL, 0.2% AES Hl AT 2 o]
AH3N2)7F ASo2 AEHoH, 275 o]% A&Ho2 AE 3.2%2 HE0] F7KSHT gietto]gAo] AHe- F &
AEZFAA ol A7 AEEAHIH 1). 71 Wy HEEoH, oide W HpHlo]g Al HEES
2021-2022747]1901 o]d 7] di¥] Wtoy HE wde o]
1. I AEFAAuto|H A AE S
H7| AH 1 a= ax00)
A(HIN1)pdm09 A(H3N2) B(Victoria) B(Yamagata)
2021-2022 5,959 vdE 38 (0.06) nHE udE
2020-2021 4,332 nHE uHE uHE uHE
5073 AH3N2) r 50
- HZEE
404 =% - 40
'KHH 20 - L 20 HE
RO =
10 4 10
O'WWWWWWWWW'?#WWM'O

3637383940414243444546474849505152 1 2 3 4 5 6 7 8 9 101112131415161718192021222324 252627282930 3132333435

O3 1.2020-202147] I AEFAA ol A FE AE I
22 3g7vtoldA A& 8%
HE 12 (%)
7| SELES H|D{2fH}O[ 2 A I{2tHiolH A
Ot = MEIEL SEIIMEZE MERIZFZEAXT  HEMRE

PI=HIORIA BIMIORIA o Tuoja  dloliA oA srojA
2021-2022 5,959 1,364 (22.9) 376 (6.3) 251 (4.2) 191 (3.2) 716 12.00 601 10.1) 34 (0.6)
2020-2021 4,332 1,458 (33.7) 482 (11.1) 338 (7.8) 9(0.2) 2(0.02)Y 2(0.02Y  0(0.0)
IAES0] 0.1% gt 2| 42 SRR 7R E7.
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(phylogenetic analysis)< &
AT FAMIS Slstlon, NA 34 |71 E 9
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e 289 £4< S5l A=A ax

oA EEd A=F
9 BAAT)
2020(3C.2alb.2a.1)8} A7|d & WAIZFQl A/Darwin/9/
2021(3C.2al1b.2a.2) &2 AM5A4lo] &

N7} RARE ASTAAL BAG SFUS FAT 5 U

A=} A(H3N2) "ol 49 {4

ol A= WAIF9] A/Cambodia/e0826360/

F W A8 FEHE ol

ot

S3ks A, J9
A WA A= 40-320 (median 120), A7]13E 9
A1 160-640 (median 320)2] 97H7F o= A& g2t
¥om, ol WMAZE Fag H7H2021-2022 WAIF F7k:
160, 2022-2023 #AIF A7} 320)9 48) o]5te] Zpol =,
Fgd: WAF 9 A/ WAE BE GaES So5S

Bt

3) XZH L2
NA §27% 97142 0 4 BEY 24 59 ool
AR g shelet A9 A2A gy B wol

= r

7F BRI A eFteH, NA JAARL oseltamivir (B EF),

zanamivir (E]&A}), peramivir (H2tu]ZF)of tjsto] 2% 7+
S Hof, AaA o et ol gl Ae FUT 4 AUA
THEE 3).

=92/(22)

A AAHCR JAERAAE T2 UM HATHES-19
(ZEU19) o]F W2 39| AEYFS HYou, 239
gHto A= T 59 BT §ARE SEQE o]E A]7]9|
FFstA o, Hl=oA= 20219 10-11¢¥ H]

A7k TSR 743

A(H3N2)7}

20224 3¢Y 2ARAH A4 Sw W

o] PAE F3 AEFAA AHIN2)ZE e Est= 5 7l
EFAA &0l S7ISHAT3-5]. B3, 2F7|A 287 o]
HA7E 219 LA o] TR Al719 B2 A7

ox
o
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J e
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N
e} s
E -
E
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fu
[e]
el
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N

o] 49 SN EGTHe|gAE HE 7FS-AE Aol
Z8 A&E 0o 2021-2022E7]9= 5A& 70 {3519

B3 A=A WA 24 23

e 231 2t
HHO|2{A(0F) KUK M AL
Oseltamivir Zanamivir Peramivir
A(H3N2) Ho KoY Qo Fd gl Edpases! Rl pasel]
NIY NIY NIP

YA(H3ND) M EA| YA Hol R 9: E119D/1/V, Q136K, D151A/G/V/D, 12221, R224K, Del 245-248, Del 247-250, K249E, E276D, R292K,
N294S, N329K, S331R, R371K, Q391K. VICs, fold change: NI (<10); RI (10-100); HRI (=100). NI=normal inhibiton; RI=redused

inhibiton; HRI=highly reduced inhibition.
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2021-2022 Influenza and Respiratory Viruses Laboratory
Surveillance Report in the Republic of Korea

Nam-Joo Lee, SangHee Woo, Jaehee Lee, Jee Eun Rhee, Eun-Jin Kim*

Division of Emerging Infectious Diseases, Bureau of Infectious Disease Diagnosis Control, Korea Disease Control and Prevention Agency,
Cheongju, Korea

ABSTRACT

The surveillance of influenza and respiratory viruses was conducted from 36 weeks in 2021 to 35 weeks in 2022. Respiratory
specimens were collected from patients with influenza in 77 private clinics. During the 2021-2022 flu season, 5,959 specimens
were collected; the diagnosis was made using multiplex RT-PCR. Findings indicated that 38 cases were positive for influenza.
All these cases were confirmed to be infections with influenza A(H3N2) and were genetically and antigenically similar to the
strains observed in the 2021-2022 and 2022-2023 seasons. Additionally, all isolated influenza viruses were susceptible to
neuraminidase inhibitors (oseltamivir, zanamivir, and peramivir). During this period, rhinovirus had the highest incidence
(21.8%), followed by the respiratory syncytial virus (11.3%), parainfluenza virus (10.5%), bocavirus (5.1%), adenovirus
(4.6%), human coronavirus (3.3%), and metapneumovirus (0.4%). In the 2020-2021 season, the influenza virus was not
detected; however, in the 2021-2022 season, it was consistently at a low activity after 27 weeks. Further, among respiratory
viruses, the detection rate of enveloped viruses increased, unlike during the 2020-2021 season, when non-enveloped viruses
(thinovirus, adenovirus, and bocavirus) were prevalent. It is presumed that changes in various quarantine policies, increase in
social activities, and low herd immunity due to low morbidity of other respiratory infectious diseases during the coronavirus
disease 2019 outbreak influenced the increased detection of influenza and respiratory viruses. Accordingly, we will continue
to monitor changes in outbreaks closely and analyze virus characteristics through the Korea Respiratory Virus Integrated

Surveillance System.

Key words: Influenza ; Respiratory viruses; Surveillance

*Corresponding author: Eun-Jin Kim, Tel: +82-43-719-8140, E-mail: ekim@korea.kr

Introduction and respiratory virus surveillance had been performed in
connection with influenza clinical surveillance involving

The Division of Emerging Infectious Diseases, Korea healthcare facilities willing to participate until May 2022. In
Disease Control and Prevention Agency (KDCA) analyzes addition to these 63 surveillance healthcare facilities (primary
trends and identifies causative pathogens of seven types care), secondary and tertiary hospitals and laboratories were

of influenza and respiratory virus outbreaks. Influenza added to expand the sample to 150 healthcare facilities from
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Key messages
(D What is known previously?

Influenza viruses are usually prevalent in the turn of sea-
sons in fall-winter—spring, but their incidence has dra-
matically dropped since the COVID-19 outbreak, with
no cases detected in the 20202021 period. Further, the
detected respiratory viruses were predominantly non-
enveloped viruses.

@ What new information is presented?

In the 2021-2022 period, the influenza virus was con-
tinually detected in summer, and all cases were of the
subtype A(H3N2). For respiratory viruses in general, the
rate of enveloped viruses increased.

® What are implications?

The incidence of influenza and other respiratory viruses
could have increased because of curtailed social distanc-
ing measures and increased social activities after the pro-
longed COVID-19 pandemic, calling for close monitor-
ing through continuous surveillance to ensure early de-
tection of pathogens likely to cause respiratory infectious
diseases.

July 2022 to ensure early detection of respiratory infectious
disease outbreaks and emergence of novel variants. This
pathogen surveillance system is called the Korea Respiratory
Virus Integrated Surveillance System (K-RISS)”. The K-RISS
is a comprehensive surveillance system involving primary
care facilities participating in clinical surveillance (internal
medicine, family medicine, pediatrics) and other primary,
secondary, and tertiary care facilities for clinical surveillance.
The present study was aimed at compiling the results of
pathogen surveillance from primary care facilities designated

for sample surveillance, and 77 healthcare facilities

participated in this surveillance effort. These facilities collect
respiratory samples (oropharyngeal and nasopharyngeal
swabs) from patients with influenza-like illness or acute
respiratory infection weekly, and the Public Health and
Environment Research Institute of 18 cities and provinces
perform real-time reverse transcriptase polymerase chain
reaction (PCR) to detect seven influenza and respiratory
virus species (respiratory syncytial virus [RSV], adenovirus,
rhinovirus, parainfluenza virus, metapneumovirus,
coronavirus, and bocavirus). Our division collates and
analyzes the PCR results and discloses them through the
Infectious Disease Portal of the KDCA website (sample
surveillance report, pathogen, and vector surveillance
data) every week and isolates and analyzes the features of
the pathogens (e.g., homology with vaccine strain, drug
resistance) from positive samples. In addition, as a national
influenza center, the division contributes to preparing for the
global influenza epidemic/pandemic and selecting vaccine
strains by participating in the Global Influenza Surveillance
and Response System managed by the World Health
Organization. The present study was aimed at elucidating
trends in the detection of influenza and other respiratory
viruses in the Republic of Korea (ROK) and characteristics
of the influenza virus identified through sample surveillance

from 2021 to 2022.

Methods

1. Detection of Influenza and Respiratory Viruses
PCR was performed to detect seven influenza and

respiratory virus species in 4,332 samples from 2020 to

1) Korea Respiratory Virus Integrated Surveillance System is pathogen surveillance. The surveillance involves 150 healthcare facilities, including 63
(existing) primary care, and (expanded) secondary, tertiary hospitals and laboratories.
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2021 and 5,959 samples from 2021 to 2022 from the
surveillance system, and the pathogen detection rate was

calculated.

2. Characteristics of the Influenza Virus
Influenza-positive samples were inoculated into Mardin—
Darby Canine Kidney cells to isolate the virus. After
analyzing the genetic data for hemagglutinin (HA), a major
protein of influenza viruses, the genetic homology of the
virus was compared with the seasonal vaccine strain with the
phylogenetic tree analysis [1,2]. Furthermore, resistance to
neuraminidase (NA) inhibitors was monitored by detecting
mutations in the nucleic acid sequence that may influence
resistance to antiviral drugs based on the genetic data for NA
and matrix. A neutralization reaction assay was performed
using ferret antisera immune to the vaccine strain to analyze

the serotype of the virus isolated in the ROK.

Results

1. Detection of the Influenza Virus

In the 2021-2022 period, approximately 1,500 more
samples were collected and compared to that in the 2020-
2021 period. Of 5,959 samples, the influenza virus was
detected in 38 samples, and the isolated strain was subtype
A(H3N?2) in all cases (Table 1).

In the 2021-2022 period, subtype A(H3N2) was first
detected in week 18, and the influenza virus was continually

detected from week 27 (Figure 1).

2. Detection of the Respiratory Viruses

The most prominent trend of respiratory viruses other
than influenza viruses detected during the 2021-2022
period was that the detection of enveloped viruses increased,
contrary to the frequent detection of non-enveloped
viruses, which are highly resistant to disinfectants owing to

their lack of an envelope and could, therefore, survive for

Table 1. Number of influenza viruses detected in the Republic of Korea
) Detection rate (%)
Season No. of specimen —
A(HTN1T)pdm09 A(H3N2) B(Victoria) B(Yamagata)
2021-2022 5,959 ND 38 (0.06) ND ND
2020-2021 4,332 ND ND ND ND
ND-=not detected.
501 AH3N2) 50
2 40 —#- Detection rate L40 §
8 g
o 21
..c:) 30 A r 30 g-
S 20- r20 o
£ )
Z 101 F10 R
0 -WWWWW%WM- 0

3637383940414243444546474849505152 1 2 3 4 5 6 7 8 9 1011121314151617 181920 21222324 252627282930 3132333435
Week

Figure 1. Weekly detection number and the influenza virus rate during the 2021-2022 flu season, the Republic of Korea
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prolonged periods, in the earlier period (Table 2). Of various
enveloped viruses, the RSV and parainfluenza virus were
highly prevalent, and metapneumovirus, which had not been
detected in the 2020-2021 period, was detected at a rate
of 0.6%. The detection of the human coronavirus increased
to 3.2% from 0.2% in the earlier period. The rhinovirus
was detected in both periods, and although the adenovirus
and bocavirus were detected at a lower rate in the 2021~
2022 period compared to the previous period, the detection
pattern remained similar. Contrary to the extremely low
prevalence of the parainfluenza and RSV in the 2020-2021
period, there were parainfluenza and RSV epidemics during
the winter and spring months in the 20212022 period,
respectively (Figure 2).

3. Characteristics of the Influenza Virus Detected
in the Republic of Korea during the 2021-2022
Period
A phylogenetic analysis was conducted for the HA gene,

an integral gene for influenza viruses, to determine the

genetic similarity of the influenza virus with the seasonal
vaccine strain. Further, the nucleic acid sequence of the NA
gene and NA-resistant phenotype were analyzed to monitor

variants with altered susceptibility to therapeutic drugs. A

neutralization assay was performed using ferret antisera

immune to the vaccine strain to analyze the characteristics of

the viral antigens isolated in the ROK.

1) Genetic analysis
Genotyping of influenza virus subtype A(H3N2) isolated
in the ROK showed a high homology to the vaccine strain
selected in the current (A/Cambodia/e0826360/2020(3C.
2alb.2a.1)) and next (A/Darwin/9/2021 (3C.2alb.2a.2))
periods, confirming that the influenza epidemic is led by a

variant virus similar to the two vaccine strains.

2) Serological analysis

A neutralization assay was performed using ferret antisera
immune to the vaccine strains. The antibody titers were
40-320 (median 120) for the current-year vaccine strain
and 160-640 (median 320) for the next-year vaccine strain.
These differ from the vaccine strain antibody titers (160 for
2021-2022, 320 for 2022-2023) by less than four-fold,
confirming effective neutralizing activities of both vaccine

strains.

3) Drug resistance analysis
Antiviral drug resistance was tested by NA gene sequencing
and analysis of resistant phenotype. No mutations related

to drug resistance were observed, and the virus showed

Table 2. Number of respiratory viruses detected in the Republic of Korea

Detection rate (%)

None-enveloped Enveloped
Season No. of .
specimen Rhino Boca Adeno Human Resplrat.ory Parainfluenza Metapneumo
. . . corona syncytial . )
virus virus virus . ; virus virus
virus virus
2021-2022 5,959 1,364 (22.9) 376 (6.3) 251 (4.2) 191 (3.2) 716(12.00 601 (10.1) 34 (0.6)
2020-2021 4,332 1,458 (33.7) 482 (11.1) 338(7.8) 9.2 2(0.02”  2(0.02)" 0(0.0)

“The detection rate is less than 0.1%, expressed to two decimal point.
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susceptibility to NA inhibitors including oseltamivir Discussion

(Tamiflu), zanamivir (Relenza), and peramivir (Peramiflu),

confirming the lack of drug resistance (Table 3).
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Globally, the incidence of influenza remained low since

the coronavirus disease (COVID-19) pandemic; however,
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Table 3. Drug resistance analysis results

Neuraminidase

Neuraminidase inhibition assay

Type (subtype)

genetic anaysis Oseltamivir Zanamivir Peramivir
A(H3N2) No mutation” Sensitive Sensitive Sensitive
NI” NI” NI”

inhibiton; HRI=highly reduced inhibition.

YA(H3N2) mutation sites: E119D/1/V, Q136K, D151A/G/V/D, 1222L, R224K, Del 245-248, Del 247-250, K249E, E276D, R292K,
N294S, N329K, S331R, R371K, Q391K. YICs, fold change: NI (<10); RI (10-100); HRI (>100). NI=normal inhibiton; RI=redused

in the southern hemisphere, there has been an influenza
subtype A(H3N2) epidemic this year comparable to the
average degree of epidemics in the past 5 years, at an earlier-
than-expected time. In the United States, there have been
mass outbreaks of influenza A(H3N2) at the University of
Michigan in Ann Arbor from October to November 2021
and in Los Angeles in March 2022 [3-5]. Moreover, the
trend of a high rate of RSV detection in months different
from its normal season pre-COVID-19 is evident in other
countries, such as Japan and Australia [6,7]. In the ROK,
influenza viruses are usually prevalent during the winter
season; however, since the first case of this year detected
in summer, they have been continuously detected. The
parainfluenza virus, which is usually prevalent in the spring
to summer months, was highly prevalent from August
to November. RSV, which is usually prevalent from fall
to winter in the ROK, was highly prevalent in the winter
months in the 2021-2022 period [8-10].

The trend in which influenza and other respiratory
viruses remained at a low prevalence for 2—3 years since
the COVID-19 outbreak but began to rise in the 2021~
2022 period may be attributable to the lifting of infection
control measures and increased person—person interactions
worldwide. In line with such trends, there is a possibility of

increased detection of respiratory viruses, including influenza

64

viruses, in winter. Our division will contribute to facilitating
effective responses against respiratory infectious diseases
by continuing to closely monitor the trends of respiratory
viruses, including influenza viruses, through K-RISS and

sharing the surveillance results.
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Operation and Management of Animal Biosafety Level 3 Facilities
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ABSTRACT

In recent years, animal experiments using pathogens have continuously increased, and research contents and technologies

have become increasingly complex and diversified. Accordingly, interest in the safety management of research on animals is

increasing. This study aims to ensure robust implementation of biosafety protocols in animal biosafety level 3 facilities and

prevent potential infection accidents by providing guidance on general matters related to the biosafety management of research

using infected animals.
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Recently, the global pandemic and outbreaks of new
infectious disease variants [such as severe acute respiratory
syndrome coronavirus (SARS-CoV)-2, SARS-CoV-1,
Middle East respiratory syndrome coronavirus, and Zika
virus (i.e., Zika fever)] and the increased concerns about
bioterrorism using high-risk pathogens (such as anthrax)
have led to an increased awareness of the importance of
biosafety and biosecurity issues both domestically in the
Republic of Korea (ROK) and worldwide. In addition,
prevention of the leakage of infectious substances from
laboratories handling human-based and animal-based
infectious pathogens and prevention of infection accidents
that may occur during experiments would prevent outbreaks
of laboratory-derived local infectious diseases, provide safe

experimental environments for researchers, and thus improve

www.phwr.org Vol 16, No 3, 2023

the quality of research. Research using infectious pathogens
must be conducted at an approved Animal Biosafety Level
3 (ABSL-3) facility [1]. According to the Genetically
Modified Organisms (GMO) Act in the ROK, a person who
intends to install and operate an “Animal Biosafety Level
3 research facility harmful to human health” and a person
who intends to install and operate a “level 3 or 4 production
process utilization facility for GMOs for health and medical
purposes” should obtain permission from the commissioner
of the Korea Disease Control and Prevention Agency (KDCA)
[2]. In addition, as per the Infectious Disease Control and
Prevention Act (The Infectious Disease Prevention Act),
which was amended in December 2017 and enforced in
June 2018, an institution that handles high-risk pathogens,

defined by the “Infectious Disease Prevention Act’, and

71


http://www.phwr.org

I Public Health Weekly Repo: ’\

intends to install and operate a biosafety level 3 high-
risk pathogen-handling facility is also required to obtain
permission from the commissioner of the KDCA. This study
is based on related regulations and guidelines and aims to
guide biosafety through risk management for infected animal
research conducted at ABSL-3 facilities.

Infected animal research refers to experiments conducted
on laboratory animals for scientific purposes, such as
education, testing, research, and production of biological
products, or the use of infectious pathogens in animal testing,
which is a scientific procedure. To conduct research on
infected animal, ABSL-3 is generally a mandatory biosafety
requirement. ABSL-3 facilities must always maintain a
negative pressure, and the associated areas, such as the
laboratory, breeding room, autopsy room, and preparation
room, within the ABSL-3 facility must maintain a negative
pressure sequentially according to the degree of risk. To
prevent the airflow from being reversed, the differential
pressure between such rooms should be maintained at 10~
15 Pa or greater, and the negative pressure in the animal
breeding room should be operated at =70 Pa or less [3].
Besides, a monitoring device checking the differential
pressure inside the ABSL-3 facility must be installed at the
entrance, and a differential pressure gauge that can check
the differential pressure of all moving lines must be installed,
such that the researcher can check whether the differential
pressure between rooms is maintained normally for entering
and exiting the ABSL-3 facility.

To conduct education, testing, and research using
biohazardous substances, biological risk assessment should
be conducted based on scientific grounds to evaluate, in

several stages, the possibility and severity of diseases that can
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be caused by pathogens and toxins. In the risk assessment,
risk factors, risk characteristics, and exposure type may vary
depending on the subject being evaluated and the purpose
of the evaluation, such as the laboratory environment, test/
research personnel, and type of work [1]. Researchers must
be familiar with biosafety information [4], such as risk
groups, characteristics, infection routes, symptoms, and
vaccines for each pathogen, prior to testing the pathogen
in infected animals. Moreover, they must complete legally
required education courses, such as biosafety education and
laboratory animal handling education. The ABSL-3 facility
should also provide education programs and courses for
ABSL-3-related requirements and equipment, procedures for
using personal protective equipment (PPE), and emergency
actions [5].

In particular, PPE (Table 1) and safety equipment
(Table 2), which must be worn in ABSL-3 facility, are the
most basic equipment that protect the safety of researchers
from hazards and accidents that may occur in the process
of handling infectious substances or hazardous chemicals
in the laboratory [6]. Because researchers have to deal
directly with pathogens that are harmful to the human body
in the facility, they must wear appropriate PPE, such as
respiratory protection, coverall, safety goggles, safety masks,
and shoe covers. Before handling infectious substances,
PPE, experimental equipment, and experimental methods
should be selected according to the risk level of the infectious
substances through risk assessment or preliminary hazard
factor analysis [7]. The use of additional PPE, such as
respiratory protection, aprons, and cut-resistant gloves, may
vary depending on the safety control level, the characteristics

and quantity of the target infectious substance or toxin,
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Table 1. Types of personal protective equipment used for testing of infected animals
Category Coverall Gloves Shoe covers
Type 5/6 level Lab gloves (latex, nitrile) Type 5/6 level anti-dust shoe
protective clothing covers (anti-slip)
¢ 5
/’ ,‘ﬂ
Species Air purifying mask Safety goggles
Silicon, filter replacement type Dustproof filter Material splash prevention
—_ - ‘ -2 )
« %l
,' ¢
b\
af\‘\
Species Mask Powered air—purifying respirator
Dustproof mask (Grade 1) Body, filter, head top, tube
/ p—— -
> -

and the experimental procedure. PPE should be selected
considering the route of infection and the body exposure site
of pathogens and hazardous substances to be handled (e.g.,
inhalation, ingestion, injection or infusion, or absorption).
In a biosafety level 3 facility, researchers should select
respiratory protection that is dustproof level 1 or higher and
coverall that is type 5/6 level or higher. PPE must always be

stored and managed in a place that is convenient for wearing

www.phwr.org Vol 16, No 3, 2023

PPE and is accessible to researchers; moreover, broken
or contaminated PPE must be avoided and discarded.
Disposable coverall is a type of protective clothing that covers
and protects the entire body. Researchers or related persons
who come in direct contact of animals are highly likely to
be exposed to the fur and bedding of infected laboratory
animals; therefore, it is recommended that they use a

powered air-purifying respirator [3].
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Table 2. Types of personal protective equipment used for preventing accidents during research on infected animals

Category

Example

Cut or bite resistant gloves

Bite resistant gloves
- Cut protection level 5

Safety syringe

Safety lock works to the needle
direction

- 5ml, 21 Gx1-1/2 inch

- 10 ml, 22 Gx1-1/2 inch

- 1ml, 25 Gx1 inch

Bite resistant gloves (finger type)
- Cowhide material
- Aramide fiber reinforcement Cut resistant gloves

- 3-plyhigh-performance
‘Super Fabric’ technical
material

\

»

\\
v

Before

Safety syringe: needle retracts the barrel

-1,2,3,5 10 cc

Research conducted on infected animals at ABSL-3
facility may cause harm to the human body by means such
as acquired infection by pathogens. Appropriate PPE and
protective equipment (e.g., cut-resistant gloves, and safety
syringes) must be worn when handling infected animals,
and anesthetics must be used when performing euthanasia
(including cervical dislocation), blood collection, and autopsy
for the complete loss of consciousness of laboratory animals
[8]. In the ABSL-3 area in which infectious materials
containing pathogens are handled, when the infected animal
research is completed, the laboratory must be fumigated

and disinfected, and the breeding equipment must be
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properly cleaned and disinfected to sterilize the breeding
room. Because the inside of the enclosed area (e. g., walls
and floors) is subjected to disinfection, it must be covered/
finished with materials in which their performance and shape
are not changed by various disinfectants (e.g., hydrogen
peroxide solution, alcohol, and chlorine-based disinfectants).
In particular, when room walls are covered/finished
with clean panels, the wall surface must be treated with a
fluorine coating to prevent damage caused by permeation
of disinfectants during the fumigation process. Insulation
materials or surfaces used to cover various water supply

pipes in enclosed areas must be smooth and waterproof for
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easy cleaning and must be made of materials that can be
chemically sterilized and fumigated.

Monitoring and management of infected animals housed
in the ABSL-3 breeding room should be performed through
the observation window in the animal breeding room, which
is equipped with a vacuum-sealed double-tempered glass
pane, such that the inside of the breeding room can be
observed without entering or exiting the room. However, the
number and size of the observation glass windows should
be minimized so as not to affect the daily changes in the
breeding room. Animals should not be visible from the
outside of the building and should not cause any security
issues. In addition, when manually manipulating an infected
animal, administering an infectious substance, or observing
symptoms, the characteristics of each species of laboratory
animals and the calibration method suitable for the purpose
of the experiment should be considered. Cut-resistant gloves
should be worn to prevent researchers from accidentally
puncturing or cutting their bodies, and sufficient education
and training on the manipulation and administration of
laboratory animals should be provided in advance. When
using large animals for infected animal research, researchers
must be able to observe the inside of the breeding room,
without there being any blind spots, before entering the
breeding room. This means that, before researchers enter
the breeding room, they should be able to confirm whether
a large animal has escaped and recognize other conditions
in the breeding system; moreover, two or more observation
windows must be installed on different sides. If installation
of an observation window is difficult, a monitoring device
(e.g., closed-circuit television) should be installed inside

the breeding room such that the animals can be checked

www.phwr.org Vol 16, No 3, 2023

immediately before entering the breeding room.

When conducting research/experiments on infected
animals such as arthropods, an observation window
must be installed on the door of the arthropod breeding
chamber such that the inside of the breeding chamber can
be observed. The observation window must be fixed, non-
opening, airtight, and crash-resistant (e.g., made from
proven tempered glass) [9].

The Biosafety Evaluation Division of the KDCA continues
to pay close attention to the safety and risk management of
research on infected animals, publishes guidelines to prevent
biosafety accidents during infected animal research, and
distributes educational materials, consequently to promote
safe experiments and research on infectious disease. Such
efforts will lead to restoring safety in the daily life of the

people.
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QuickStats

Ratio of Nutrient Intake to Dietary Reference Intake by
Nutrient, 2021

Energy consumption was found to be 94% of the estimated energy requirement for men and 86% for women (Figure 1).
Intake of sodium exceeded the sodium intake goal, while those of calcium and vitamin A were lower than the corresponding

recommended nutrient intake levels in both gender.
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Figure 1. Ratio of intake to Dietary Reference Intake by nutrient, 2021

*The ratio of nutrient intake to Dietary Reference Intakes (DRI) by nutrient: Average percentage of nutrient intake per person for the DRI (for
individuals aged =1 year), sodium (for individuals aged =9 years), and cholesterol (for individuals aged =19 years)

"The ratio of nutrient intake to DRI by nutrient was calculated using age- and gender-specific structures of the estimated population in the
2005 Korea Census.

"DRI: Dietary Reference Intakes for Koreans 2015 (Ministry of Health and Welfare, 2015); energy, estimated energy requirement; protein et al,

recommended nutrient intake; sodium and cholesterol, intake goal

Source: Korea Health Statistics 2021, Korea National Health and Nutrition Examination Survey, http://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

78 www.phwr.org Vol 16, No 3, 2023


http://www.phwr.org

