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58 IZUHI0|2{AZHS-19 HO| HHO|2{A ZEA| 218H(2021-20231)

3|’ REM", 2%, 0ISH, 2L, 25N, 22"

P
Jhu

ZAEAY YolA EA st I 2ol A7 S -19 Al Ho[# A(SARS-CoV-2, Z 2119 Hio|gA) #o| & FHA|s17] Yoto] 2
#% AEPAYYSAE AGRA oA E 20214 297 E 20239 8971 F&21H9 Hhol# A9 §AA BAL A5t BY
Y 18,1859, Q2 RE HYo| FUTE 1,974W2 E3oL0] F 20,1598 9] FRAE o R A 219 HiolF A9 A |4
A EE A% §37e] G71M D ARE BAS FlE Z21H9 Ho] vtold Ak o3& AFD 15,4027(76.40%), Det 3,922
2(19.46%), &1t 1957(0.97%), AAE 1767(0.87%), HlEF 34, o] 28 374, 7tok 17, 718 4577(2.27%) 2.2 Yerdth 20219

2 Wol(s, e, Wef, 9612) % wEY Wol(JUE, o] 26k, 717} s {BEFOM, 2022601 Wepet on
ﬂ%Ol 2023401 9MAE & F R FASGT. o5 FolA AFAA A7INL /N2, 7567) 02 BAT oulAE A% AT

&2 BA.1 AE 327(1.16%), BA.2 AIG 9607(34.83%), BA.4 AL 117(0.40%), BA.5 AE 1,0047(36.43%), XBB M=%
"ol A AF 71971(26.09%), 7IEHIZY ol 3071(1.09%) 2 2 UErgth HA| 5§ XBB A X9 "oz A9 ¢ XBB.1.9.1 1807
(6.53%), XBB.1.5 1407(5.08%), XBB.1.16 997(3.59%), XBB.1.9.2 8871(3.19%)3 EG.5 8871(3.19%) <02 U= gict. A5A
AP SAHE T2 Ao Gt TR Holela HolE W A28 o HholHA BN gste] A&H oz fA%
248 AN 27 7)8 7 Ao 7|elskazt St

d)

=

F2 dM0f: L 2vtolH AT 4S5 -19; AAA I ZrpHfo|2| A-2; WMol {AAAAA; FEdE

N = ©.& 770,085,713 24, 6,956,1735 ] AFgAI7L @Ay s)
Arh2023.10.21. 71) [1]. S-evtet A¥#eyd I21419

20209 1€ FWolA A& HAS I2vutoldaztd B o] BEW 3219 oS A oFF 9 AdF 2
Z-19(Z2H19)= 20199 12¥€ 5= FH|o]4] L-gtoA & Ao E H¥H2023.8.31.)=7I71A] 34,572,554 (I
& 5 Qe 537 W Al ERE dAste]l A AIAE A 34,492,629, SARY 79.925%)2] AR LA A

o
j

o
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20209 1€ =Y Z2yHlo]HARAFZ-19(Z2H19) A
32} 9hAY o] Sffof] -3yt 9 F 21419 HHo] Hio|H A
= g} HE}, 2o, dEl Quj3 2ol

@ M=Z0| €A & HE=2?

AEAY Y LZUHO vho] g4 Wo] P4 oL Fo o]
32 A% AE 5 XBB AY Az HolEre] FR7 ok
FoHAIL Gom FEF LHE stel AFRAA H4o|

AgA oz 9 7H 9k

® AAFER?
Mg ol oie S04 Al AA AHE SAste] o)z
71T QAT A FA9 AGEA AA Lo Basit)

a1 35,60570] AFgskitt. o
W19 2RI} 8 A= 42 3,097,62878 3 4,2277°1 91
thH(2024.1.30. 71%) [2].

F2H19 UJAPYAIQL severe acute respiratory syn-
Auk7t A
5= FAoA A= #ol7t TABTT. World Health
Organization©]| 4] =8 ¥ o|(variants of concern)Z 2|4 &
THAlpha/B.1.1.7, 9=}, 2020¢ 99), #lEH(Beta/B.1.351,
Hotxel7hgsk, 202049 59), A"HGamma/P.1, Bebd,
202049 119), 2eK(Delta/B.1.617.2, A=, 20209 109),
21| ZE(Omicron/B.1.1.529, gorx7tg3l=, 20219
114) o|Qo|&= eu|aE o] Hio|HAY] Hu} 9 &L ¥
Aoy & Qlsf wf=A gHitEo] LujaE Hol QA E &
Ued F

monitoring) #1°]&

drome coronavirus 2 (SARS-CoV-2)= &4] 9 %

ol Qu|3E AR A E(Omicron subvariants under
F7koto] b9 & At HolE ZAlsH
I QITHEE 1) [3]. SARS-CoV-2 A &°] Global Initiative on
Sharing Avian Influenza Data (GISAID) H°|E|H|o]AE &
o Sl weh, euAE AR Ale-E 1,438719] 5H9] ¥

618

ol EFEHoH,
XBB.1.16 4770, EG.5 3370, XBB.1.5 200709} Y& ¥
O|(variant under monitoring)%l BA.2.75 2097H, XBB.2.3

o] % 7]E} Wo](variants of interest)Sl

5371, BA.2.86 27}, CH.1.1 707}, XBB 6577}, XBB.1.9.1

9771, XBB.1.9.2 7071& YUl°|E AFZ FKotaL At
(2023.9.21. 71#). 53] XBB Alg A2 vpol2| Ak 2022
Y 89 AmoflA & o2 AA7A 85779 AR A
5 o7} HuEy 9r}4,5]. 2023¢ 1€ BHotAlotd
A XBB.1.9.1 @& AFt2 & $-2uztoA = XBB.1.9.1,
XBB.1.9.2, XBB.2.3, XBB.1.16 5°] A& 072 &dsly
U= FgelTHol.

A W A Z2H19 S T4
(2020.1.20.) o] F+ €
Ae Edto] L2119 Ho] HiolZ A Al AleS 4 E £
Astal lom (7] FRAEHNSAHANA L oA o+
FAA 2 AREER FEE SR 9 A HAF
Sl A e Abgofl tiste] 21419 HiolH A {FAA 2

Ag A%HoR UNST Yot 9/1HY B PEoR

A} ZFA] (genomic surveillance) A

IAZ2}19

4

7 FHAKS gene) B71A LD E4(Sanger sequencing), ¥ O]
72} &7 AHreal-time reverse transcription polymerase
chain reaction, real-time RT-PCR) @ AZ-S-AX E4(next
generation sequencing, NGS)2] WS -85} 9]
202295 E+= Ton AmpliSeq SARS-CoV-2 Research Panel

<2 283t Ton Torrent A|#A4](Genexus Integrated Sequencer;
ThermoFisher Scientific)S = Y3slo] T2H19 XA 55
7] AA 25 SARS-CoV-2 NGSE 35t 9

= AalojA= 20219 295 H 20239 8E7HA] W3

A U AFRECA WA TR BRF) 557 A

A ZHE SARS-CoV-29] G714 DS EAl5l0] Ho] Hio|H
25 AISEAL NGSE S5to] 20|28 AlF AleS SRlstA
o AEAAYYSAHNA s do2r FAA E40f 7]Ht

53to] FohA W o] 711 Flo|

.ﬂ
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E 1. Z 2ol 2745 -19 Ho| Hio]# A

(el WHO 0| PANGO A&

EREEY EE

A %35 ¥Ho]  XBBY

o=
7] Ho] A xg #Ho]l  XBB.1.5 BA.2.10.13} BA.2.75 Al% AE9 A= 20234 1€ 1€
HpolZ A XBB.1+S:F486P
XBB.1.16 BA.2.10.13} BA.2.75 AlE- AE2 A=3 20234 49 17¢
XBB.1+S:E180V
EG.5 XBB.1.9.2+S:F456L 202349 8¥€ 9¢
EG.5.1:EG.5+S:Q52H =gt
HYUEH A EA BA.2.75 BA.2+S:K147E, SSW152R, S:F157L, S:1210V, $:G257S, 20224 7€ 6¥
o] Hto] S:D339H, S$:G446S, S:N460K, S:Q493R reversion
YA CH.1.1 BA.2.75+S:L452R, S:F486S 20234 24 84
BA.2.86 BA2ERE FH= & Hol 20234 84 17¥

BA.2+S:V83A, S:Y144del, S:H146Q, S:QI183E, S:V213E,
S:G252V, S:G339H, S:R346T, S:L368I, S:V445P, S:G446S,
S:IN460K, S:F486S, S:F490S

XBB.1.9.1  BA.2.10.13} BA.2.75 A% A%2] A%
XBB.1+S:F486P

XBB.1.9.2°  BA.2.10.13} BA.2.75 A& A& Az
XBB.1+S:F486P, S:Q613H

XBB.2.3 BA.2.10.13} BA.2.75 A& A%o] A %3

XBB+S:D253G, S:F486P, S:P521S

20229 104 12¥

20234 3¢ 30¢

20239 44 26Y

20234 5¥ 17¢

Reused from WHO. Tracking SARS-CoV-2 variants (2023 Aug 17). WHO; 2023 [3]. WHO=World Health Organization; PANGO=
Phylogenetic Assignment of Named Global Outbreak Lineages; A=alanine; R=arginine; N=asparagine; D=aspartic acid; C=cysteine;
Q=glutamine; E=glutamic acid; G=glycine; H=histidine; I=isoleucine; L=leucine; K=lysine; F=phenylalanine; P=proline; S=serine; S:=Spike
region; T=threonine; W=tryptophan; Y=tyrosine; V=valine. %20 ZA|H 7€} o] & WE| o] & XBB A&

A% AQ. V5 E 2AE

718 §lo] & BHUEF Hol F XBB.1.9.2 A& A A<
TR
1, 24 T

HAE W, 7k 5 FA 718 H A AFA(H

| AAEE) So2HE 20219 1€95E 20234
8Y7HA] A2 U119 A AEHARE ¢ gl
571 A 20,1590 AR LA 18,18571[90.21%],
9] /- Al 1,974719.79%)< A2 |
HAISEATE. AA A 717 B A Qw4 15,057
A(74.69%), A& atATaolA 3,0337(15.05%), T+
FAA BADGHATLANA 1,1754(5.83%), FAEE BA
SFATLoNAM 5867(2.91%), 570 27| THAE
o, ARAEdguEd, gz, Aouststy ulat
e, MR ArER)AA 2097(1.04%), 8=

TG 2
EERRE

KA BHE

BETA

www.phwr.org Vol 17, No 15, 2024

At 2671(0.13%), o1 & 237(0.11%), 7IEHAL
A, TFAEHY, GCEAA gAY, dddstnozy, 2

HATA) 5021(0.25%) SEIFATHEE 2).

M
a1l

HI

2. SARS-CoV-2 0| A= ¥ H7|ME

SARS-CoV-2 Ho] 4 B O 2 real-time RT-PCR,
54 547 9714E B4 4 NGSE 8519t Real-
ol &, gk, et de 9
QUu|IE Ho|(BA.2.75, BA4/5, BA.2.12.1, BA.2.3) &
< AEstt. E4 {4 A4 <€

A B8 oF 4 Fho] @714 DS Fels)

time RT-PCR &4 7|H&

47132 SARS-
CoV-29] spike &
of gu}, wel, Zut, o] QL AHE, 7ht W Qu|AE Ho]
(BA.1.1, BA.2.12.1, BA.4/5)E #¥stqlon, 712 det
Ho] 2 flsto] 420719] H7IMES F7t= BAIskSIth

619
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B 2. Z2Ubto|YP A7 EZ-19 AF 7|3 HA5 93 202149 2€-20239 82
oz M Bt B e a2 o2 7|Et &
GEME oy SHEE =B ognme osmm  omNm

2021 2,489 657 715 367 - 24 23 44 4,319
2022 9,916 2,146 355 184 1 2 = 5 12,609
2023 2,652 230 105 35 208 - - 1 3,231
SHA| 15,057 3,033 1,175 586 209 26 23 50 20,159

H&(%) (74.69) (15.05) (5.83) (2.91) (1.04) 0.13) 0.11) (0.25) (100)
B P e T e P E S ER e e EI e ey

30007 maEel  muEL = 7ERHO| ¢ YN ®WYUAE = QO|3E  WO|QE mI
2,500
2,000
&
N i
= 1,500
¥l
1,000 A
500 A
O IEIEI_IgI T T T T T T T T T T T T T T T T T T T T T T T T 1 JEﬂ'I 1' %:ﬁ‘ﬂ_%}_(q:l:’Lig—gA]y 76‘}\&'5%‘
TOPOLLLARLEIIN DL AL OPTO L ALOOIN IR DOI> DL AP 3 B A7Vl
g g g S D D e e P P ol ol =) SEHHOESE RS0 1l
R S S S S S S I N RN E R

NGS= L2119 FAARRE S50 vrol2s fAAE
TagMan™ 2019 nCoV Assay kit v1 (Applied Biosystems™)
S AH85to] AFBI Genexus™ Integrated Sequencer
(Ion Torent Genexus System; ThermoFisher Scientific)2t
Ton AmpliSeq™ SARS-CoV-2 Insight Research Assay GX
= NGS A]9¥(ThermoFisher Scientific)2 AF&5Fo] NGS
£ A g SARS-CoV-2 HFRHA = SARS-
CoV-2-Panglin® CLC Main Workbench (Version 21.0.3;

QIAGEN)E AR&Sto] 704] A71M B& vlaL BA45H1tt

2 1

1. ¥ A 2L HO| HiO[2HA HE Sigt
29 Al 717 Woll £4 did2 & 20,1598 0%

620

20214 4,319%, 20224 12,6097, 20234¥ 8¥ 3147}
A 3,23190|1 o] EREE FZU19 Wo] "lo|HAE B
Aet A3t O AR-E&2 AxERE 202149 €EF 78.32%
(3.3837), ¥} 4.52% (1957), BAE 4.08% (1767), &
o322 2.34% (1017), HEH 0.07% (374), ©12& 0.07% (3
), 7H 0.02% (17), 718k 10.58% (4577), 20224)&
Qu|AE 95.73% (12,07071), et 4.27% (5397), 20239
QUAE 100% (3.2317)& SRI=QIch =] 21419 4%
3l Hol=e= A171(2021.7.7.-2022.1.29.)°1= 2EH A
FE&(75.7%)°] 2 Ao= FRIEor 20229 149o=
DEH37.8%)014 LU TE(62.2%) 22 H-&0] A=A
20224 29RE L @A74(2023.8.31.) Lu|ZExt0] 53
SHATHLE 1).

S+ XA F WHol "ol A B3R F 1,974710]

www.phwr.org Vol 17, No 15, 2024
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o 20214 221A4(dEr 1524, Her 34, g3t 284, A4
224, Qu|aE 214, o]Q€Er 14, 7tut 14, e 134),
20224 1,631 A4(HEr 74, 2u]3E 1,6247), 20234 122

A(Qu|3ZE 12274)0.2 F91F ALY,

-

2. 20|93 = % XBB X{XE HIO[HA HE

flere 49 U 4 5144 @ AGALE] T4 2,242
AFAY 1,055, FEA9 1,1877) F 2,7560& t
OS2 HA A7INEE EAote] FEA W 2119 Wo] 1t
ol|AE AT ATt 2022 3¥€o] QW|AE(BA.2)0] A&

215 202248 119 XBB Mg vio]g A7}t g1l
ot} 0]% 20239 8Y 31Y7HA] 21| 3E BA.1 1.16% (32

r.°i'

3
=4

7), BA.2 9.29% (25671), BA.2.75 23.99% (6617), BA.4
0.40% (117), BA.5 36.43% (1,0047), CH.1.1 1.56%
(437), EG.5 3.19% (887), XBB 2.03% (567), XBB.1.16
3.59% (9971), XBB.1.5 5.08% (1407), XBB.1.9.1 6.53%
(1807), XBB.1.9.2 3.19% (887), XBB.2.3 2.47% (68

Z), 71¢F 1.09% 3072 SRJI=AUHE 3, 19 2). Q=2
e 39 W $< 5144 5 BA.2 10.70% (557) BA.2.75
3.70% (1971), BA.4 1.75% (971), BA.5 77.44% (3987),
CH.1.1 1.56% (8%), EG.5 0.78% (47), XBB 0.39% (27),
XBB.1.16 0.58% (37), XBB1.5 1.56% (871), XBB1.9.1
0.58% (37), XBB.1.9.2 0.19% (17), XBB.2.3 0.58% (3
), 71k #o] 0.19% (17)= 1=t

ARALYR AL gRelP A old B W
|4 sk D29 vholgl s §A4 BHS Fotol
20219 297 AA7A) ASHOE FAS AXHL 9

ok oA Z2U197F HS
(2020.2.18.-2020.5.5.), 232020.8.12.-2020.11.12.) &
PYAIZ1E AA 2021 292 37K2020.11.13.-2021.1.20.)
+9 T thh stE Al7loltgl. A=Az IR

2A3H2020.1.20.) o] % 13}

H3. FA5d u|3E ¥o| "HolglA HE %
WHO 0|2 PANGO A s0| 214 =
ZLE a2

QU= BA.1 32 (1.16) 32 0
BA.2 256 (9.29) 201 55
BA.2.75 661 (23.99) 642 19
BA.4 11 (0.40) 2 9
BA.5 1,004 (36.43) 606 398
CH.1.1 43 (1.56) 35 8

A 23t Ho] XBB EG.5 88 (3.19) 84 4
XBB” 56 (2.03) 54 2
XBB.1.16 99 (3.59) 96 3
XBB.1.5 140 (5.08) 132 8
XBB.1.9.1 180 (6.53) 177 3
XBB.1.9.2 88 (3.19) 87 1
XBB.2.3 68 (2.47) 65 3
7]€t wo]” 30 (1.09) 29 1

A 2,756 (100) 2,242 514

%9} A(%) E+= 7. WHO=World Health Organization; PANGO=Phylogenetic Assignment of Named Global Outbreak Lineages. “EG.5,

XBB.1.16, XBBJ.S, XBB.1.9.1, XBB.1.9.2, XBB.2.3% A|9]3F XBB. "XBC.1, XBC.1.6.1, XBF, XBJ, XBJ.1.1, XBK, XCE.
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A [ BA1 (BA275 EEBAS
I BA2 [BA4

100

HRE(%)
o
o

B [ BA1 (BA275 EEBAS
I BA2 [BA4

100

HRE(%)
o
o
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Distribution of SARS-CoV-2 Variants in Gyeongbuk Region in
Republic of Korea, 2021-2023

Seong Hee Oh', Haesun Yun', Hyo-Jin Kim, Yong-Pyo Lee, Gyeong Ran Moon, Junseock Son, Wooyoung Choi*

Division of Laboratory Diagnosis Analysis, Gyeongbuk Regional Center for Disease Control and Prevention,
Korea Disease Control and Prevention Agency, Daegu, Korea

ABSTRACT

We conducted a genomic surveillance of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) by performing full-
length genome analysis of the virus, targeted gene sequencing, and real-time reverse transcription polymerase chain reaction
in Daegu Metropolitan City and Gyeongsangbuk-do between February 2021 and August 2023. Samples of patients with
coronavirus disease 2019 were collected from institutes of health and environment, private diagnostic referral laboratories, and
medical institutes. Among 20,159 patient samples collected, there were 15,402 cases of the Omicron (76.40%), 3,922 cases of
Delta (19.46%), 195 cases of Alpha (0.97%), 176 cases of Epsilon (0.87%), 3 cases of Beta, 3 cases of lota, and 1 case of Kappa
SARS-CoV-2 variants. Prevalence of the variants varied by year, five variants (Alpha, Beta, Delta, Omicron, and Epsilon) were
mostly prevalent in 2021. Delta and Omicron family were prevalent in 2022, and only the Omicron variant was prevalent in
2023. The prevalent Omicron sub-variants (n=2,756) included BA.1 (n=32, 1.16%), BA.2 sublineage (n=960, 34.83%), BA.4
(n=11, 0.40%), BA.5 (n=1,004, 36.43%), and XBB recombinants (n=719, 26.09%). Among XBB recombinants, the prevalent
subvariants included XBB.1.9.1 (n=180, 6.53%), XBB.1.5 (n=140, 5.08%), XBB.1.16 (n=99, 3.59%), XBB.1.9.2 (n=88, 3.19%),
and EG.5 (n=88, 3.19%). These results suggested that continuous genomic surveillance is important to monitor the SARS-

CoV-2 variants emergent in the Daegu Metropolitan City and Gyeongsangbuk-do.

Key words: COVID-19; SARS-CoV-2; Variant; Genomic surveillance; Gyeongbuk region
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Introduction

The first domestic case of coronavirus disease 2019
(COVID-19) was identified in January 2020, originat-
ing from a case of respiratory pneumonia with an unknown
origin in Wuhan, Hubei Province, China, in December

2019. COVID-19 has led to 770,085,713 reported cases

www.phwr.org Vol 17, No 15, 2024

and 6,956,173 deaths worldwide (October 21, 2023) [1].
According to the data provided by the Korea Disease Control
and Prevention Agency (KDCA), 34,572,554 individuals were
infected (34,492,629 domestically and 79,925 importedlly),
and 35,605 deaths were reported; before the COVID-19 re-
sponse phase was downgraded, and it was declared a class 4

infectious disease (August 31, 2023). Notably, during this
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Key messages
(D What is known previously?

The severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) variants that have been mainly prevalent
in the Republic of Korea since the first confirmed case
in January 2020 are Alpha, Beta, Gamma, Delta, and
Omicron.

(@ What new information is presented?

As the subvariants of the XBB series recombinant viruses
from the Omicron subfamily are becoming more diverse,
full-length genome analysis of SARS-CoV-2 is continu-
ously required for accurate classification.

® What are implications?

To establish a genetic surveillance system for new infec-
tious diseases, it is necessary to operate a regional diag-
nostic analysis system linking medical institutions.

period, the Gyeongbuk region recorded 3,097,628 COVID-19
cases and 4,227 deaths (January 30, 2024) [2].

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), the causative agent of COVID-19, undergoes continu-
ous mutations as it spreads and replicates. Variants of concern,
designated by the World Health Organization, include Alpha
(Alpha/B.1.1.7, United Kingdom, September 2020), Beta
(Beta/B.1.351, Republic of South Africa, May 2020), Gamma
(Gamma/P.1, Brazil, November 2020), Delta (Delta/B.1.617.2,
India, October 2020), and Omicron (Omicron/B.1.1.529,
Republic of South Africa, November 2021). Additionally,
Omicron subvariants are now under monitoring to track sub-
variants and recombinant variants due to the rapid spread
and significant immune evasion of Omicron variant viruses
(Table 1) [3]. The SARS-CoV-2 sequence has been shared

through the Global Initiative on Sharing Avian Influenza Data

626

(GISAID), where the Omicron sublineage is categorized into
1,438 subvariants. Of these, XBB.1.16 (47 subvariants), EG.5
(33 subvariants), and XBB.1.5 (200 subvariants) are catego-
rized as variants of interest, while BA.2.75 (209 subvariants),
XBB.2.3 (53 subvariants), BA.2.86 (2 subvariants), CH.1.1 (70
subvariants), XBB (657 subvariants), XBB.1.9.1 (97 subvari-
ants), and XBB.1.9.2 (70 subvariants) are classified as variants
under monitoring (as of September 21, 2023). In particular,
the XBB recombinant variants emerged in India in August
2022, and 857 subvariants have been reported to date [4,5].
Following the emergence of XBB.1.9.1 in Southeast Asia in
January 2023, a succession of variants, including XBB.1.9.1,
XBB.1.9.2, XBB.2.3, and XBB.1.16, has continued to emerge
in the Republic of Korea (ROK) [6].

Since the first confirmed case of COVID-19 in ROK on
January 20, 2020, the KDCA has thoroughly monitored and
analyzed COVID-19 mutant viruses through genomic sur-
veillance [7]. Concurrently, the Gyeongbuk Regional Center
for Disease Control and Prevention (RCDC) has persistently
conducted genetic surveillance of COVID-19 viruses for con-
tirmed cases of COVID-19 entering Daegu Metropolitan
City and Gyeongsangbuk-do from overseas, as well as those
confirmed within the community. The sequencing methods
include S-gene Sanger sequencing, real-time reverse tran-
scription polymerase chain reaction (real-time RT-PCR), and
next-generation sequencing (NGS). In particular, since 2022,
the Ion Torrent sequencer (Genexus Integrated Sequencer;
ThermoFisher Scientific) has been applied for the SARS-CoV-2
NGS, utilizing the Ion AmpliSeq SARS-CoV-2 Research Panel
to sequence respiratory specimens from COVID-19 confirmed
cases.

In this report sequencing of SARS-CoV-2 from respiratory

www.phwr.org Vol 17, No 15, 2024
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Table 1. Summary of circulating severe acute respiratory syndrome coronavirus 2 variants
Definition of WHO PANGO 3 Date of
variant name lineage Geneticiicaitie designation
VOIs Recombinant ~ XBB.1.5 Recombinant of BA.2.10.1 and BA.2.75 sublineages 11-01-2023
XBB.1+S:F486P
XBB.1.16 Recombinant of BA.2.10.1 and BA.2.75 sublineages 17-04-2023
XBB.1+S:E180V
EG.5 XBB.1.9.2+S:F456L 09-08-2023
Includes EG.5.1:EG.5+S:Q52H
VUMs Omicron BA.2.75 BA.2+S:K147E, SSW152R, S:F157L, S:1210V, S:G257S, 06-07-2022
S:D339H, S:G4468S, S:N460K, S:Q493R reversion
CH.1.1 BA.2.75+S:L452R, S:F486S 08-02-2023
BA.2.86 Mutations relative to putative ancestor BA.2 17-08-2023
Recombinant ~ XBB” BA.2+S:V83A, S:Y144del, SSH146Q, S:QI183E, S:V213E, 12-10-2022
$:G252V, S:G339H, S:R346T, S:L368I, S:V445P, S:G446S,
S:N460K, S:F486S, S:F490S
XBB.1.9.1  Recombinant of BA.2.10.1 and BA.2.75 sublineages 30-03-2023
XBB.1+S:F486P
XBB.1.9.2”  Recombinant of BA.2.10.1 and BA.2.75 sublineages 26-04-2023
XBB.1+S:F486P, S:Q613H
XBB.2.3 Recombinant of BA.2.10.1 and BA.2.75 sublineages 17-05-2023
XBB+S:D253G, S:F486P, S:P521S
Reused from WHO. Tracking SARS-CoV-2 variants (2023 Aug 17). WHO; 2023 [3]. WHO=World Health Organization; PANGO=
Phylogenetic Assignment of Named Global Outbreak Lineages: VOIs=variants of interest; VUMs=variants under monitoring; A=alanine;
R=arginine; N=asparagine; D=aspartic acid; C=cysteine; Q=glutamine; E=glutamic acid; G=glycine; H=histidine:; I=isoleucine; L=leucine;
K=lysine: F=phenylalanine; P=proline; S=serine: S:=Spike region; T=threonine; W=tryptophan: Y=tyrosine; V=valine. “Excludes XBB
sublineages listed here as VOIs and VUMs. "Excludes XBB.1.9.2 sublineages listed here as VOIs and VUMs.

specimens collected from COVID-19 cases in both Daegu
Metropolitan City and Gyeongsangbuk-do between February
2021 and August 2023, aimed at closely monitoring vari-
ants and identifying omicron sublineages through NGS. The
Gyeongbuk RCDC will continue to contribute to scientific
epidemic prevention through rigorous pathogen surveillance

based on genetic analysis.

Methods

1. Subjects
Genetic analysis was conducted on 20,159 respiratory

specimens (confirmed cases within Gyeongbuk region: 18,185

www.phwr.org Vol 17, No 15, 2024

[90.21%]; confirmed cases entering Gyeongbuk region from
overseas: 1,974 [9.79%]) from medical institutions, private
diagnostic referral laboratories, and Institutes of Health and
Environment (Daegu Metropolitan City and Gyeongsangbuk-
do) between January 2021 and August 2023. During the en-
tire surveillance period, samples were obtained from 15,057
cases (74.69%) from Seegene Medical Foundation; 3,033
cases (15.05%) from Seoul Clinical Laboratories; 1,175 cases
(5.83%) from Daegu Metropolitan City Institutes of Health
and Environment; 586 cases (2.91%) from Gyeongsangbuk-
do Institutes of Health and Environment; 209 cases (1.04%)
from five medical institutes (Kyungpook National University

Hospital, Kyungpook National University Chilgok Hospital,
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Daegu Medical Center, CHA University CHA Gumi Medical
Center, and SoonChunHyang University Hospital Gumi);
26 cases (0.13%) from Samkwang Medical Laboratories; 23
cases (0.11%) from EONE Laboratories; and 50 cases from
other institutions (Samil Hospital, Pohang St. Mary’s Hospital,
GC Labs, Yeungnam University Hospital, and Tuberculosis

Research Center) (Table 2).

2. Detection and Sequencing of SARS-CoV-2
The SARS-CoV-2 variants were analyzed using meth-
ods such as S-gene by Sanger sequencing, real-time RT-PCR,
and NGS. Real-time RT-PCR-based variant PCR assay distin-
guished between Alpha, Beta, Gamma, Delta, and Omicron
variants (BA.2.75, BA4/5, BA.2.12.1, BA.2.3). The S-gene
by Sanger sequencing identified approximately 4,000 nucleo-
tides from the spike gene portion of SARS-CoV-2 to detect
Alpha, Beta, Gamma, Iota, Epsilon, Kappa, and Omicron vari-
ants (BA.1.1, BA.2.12.1, BA.4/5), with an additional 420
nucleotides analyzed to differentiate Delta variants. NGS
was used to quantify viral genes extracted from COVID-19
cases using TagMan™ 2019 nCoV Assay Kit v1 (Applied

Biosystems™') and perform whole-genome sequencing using

Genexus'" Integrated Sequencer (Ion Torent Genexus System;
ThermoFisher Scientific) and Ion AmpliSeq™ SARS-CoV-2
Insight Research Assay GX (ThermoFisher Scientific), includ-
ing whole-genome sequencing reagents. The whole genome
of SARS-CoV-2 obtained was analyzed through comparative
genome sequencing using SARS-CoV-2-Panglin and the CLC
Main Workbench (Version 21.0.3; QIAGEN).

Results

1. Detection of COVID-19 Variants by Year
Throughout the COVID-19 surveillance period, a total
of 20,159 individuals were analyzed, with 4,319 assessed in
2021;12,609 in 2022; and 3,231 up to August 31, 2023. The
examination of COVID-19 variants in these individuals re-
vealed distinct patterns across the years. In 2021, Delta was
predominant, comprising 78.32% (3,383 cases), followed by
Alpha at 4.52% (195 cases), Epsilon at 4.08% (176 cases),
Omicron at 2.34% (101 cases), Beta at 0.07% (3 cases), Iota
at 0.07% (3 cases), Kappa at 0.02% (1 case), and others at
10.58% (457 cases). In 2022, Omicron accounted for 95.73%
(12,070 cases) and Delta for 4.27% (539 cases). By 2023,

February 2021 and August 2023

Table 2. The number of collected samples confirmed cases with severe acute respiratory syndrome coronavirus 2 between

Institution
Year Seeggne . Seoul Daegq Gyeong— Fi\{e Samk\{vang EONE Total
medlc_al ) cllmcal_lab)o— Met_ropolltan sangbuk-do _mgdlcalb) medlcgl | laboratories” tc
foundation® ratories® City IHE IHE institutes” laboratories®
2021 2,489 657 715 367 - 24 23 44 4,319
2022 9,916 2,146 355 184 1 2 = 5 12,609
2023 2,652 230 105 35 208 - - 1 3,231
Total 15,057 3,033 1,175 586 209 26 23 50 20,159
(%) (74.69) (15.05) (5.83) (2.91) (1.04) (0.13) (0.1 (0.25 (100)

Soonchunhyang University Hospital Gumi.

IHE=Institute of Health and Environment; -=not available. “Private diagnostic referral laboratories. "Kyungpook National University

Hospital, Kyungpook National University Chilgok Hospital, Daegu Medical Center, CHA University CHA Gumi Medical Center,
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Omicron had achieved full prevalence, accounting for 100%
(3,231 cases). At the onset of the 4th wave of COVID-19 in
ROK (from July 7, 2021 to January 29, 2022), Delta was the
predominant variant, constituting 75.7% of cases. However,
in January 2022, the proportion of Delta cases decreased to
37.8% as Omicron surged to 62.2% of cases. Since February
2022, Omicron has been the sole prevalent variant (Figure 1).
The distribution of variants among imported cases totaled
1,974, with 221 confirmed cases in 2021 (152 cases of Delta,
3 cases of Beta, 28 cases of Alpha, 2 cases of Epsilon, 21 cases
of Omicron, 1 case of Iota, 1 case of Kappa, and 13 cases of
other variants), 1,631 in 2022 (7 cases of Delta, 1,624 cases of
Omicron), and 122 in 2023 (122 cases of Omicron).

2. Detection of Omicron and XBB Recombinant
Variants
A total of 2,756 cases, including 514 imported cases and
2,242 domestic cases (1,055 in Daegu Metropolitan City and
1,187 in Gyeongsangbuk-do), were fully sequenced to moni-
tor COVID-19 variants in the Gyeongbuk region. Omicron
(BA.2) was first identified in March 2022, and the XBB recom-

binant variant was confirmed in November 2022. Thereafter,

© Delta
3,000 A

¥ Beta Other variant Alpha = Epsilon

2,500 -

2,000 A

1,500 -

No. of variants

1,000 A

500 -

& Omicron H |ota

the following variants were identified until August 31, 2023:
Omicron BA.1 (1.16%, 32 cases), BA.2 (9.29%, 256 cas-
es), BA.2.75 (23.99%, 661 cases), BA.4 (0.40%, 11 cases),
BA.5 (36.43%, 1,004 cases), CH.1.1 (1.56%, 43 cases), EG.5
(3.19%, 88 cases), XBB (2.03%, 56 cases), XBB.1.16 (3.59%,
99 cases), XBB.1.5 (5.08%, 140 cases), XBB.1.9.1 (6.53%,
180 cases), XBB.1.9.2 (3.19%, 88 cases), XBB.2.3 (2.47%,
68 cases), and other (1.09%, 30 cases) (Table 3, Figure 2).
Of the 514 internationally transmitted cases, BA.2 (10.70%,
55 cases), BA.2.75 (3.70%, 19 cases), BA.4 (1.75%, 9 cases),
BA.5 (77.44%, 398 cases), CH.1.1 (1.56%, 8 cases), EG.5
(0.78%, 4 cases), XBB (0.39%, 2 cases), XBB.1.16 (0.58%, 3
cases), XBB1.5 (1.56%, 8 cases), XBB1.9.1 (0.58%, 3 cases),
XBB.1.9.2 (0.19%, 1 case), XBB.2.3 (0.58%, 3 cases), and oth-

er variants (0.19%, 1 case) were identified.

Discussion
The Gyeongbuk RCDC has been conducting continuous
surveillance since February 2021, utilizing genetic analysis

to monitor the COVID-19 virus within the region since the

opening of KDCA. Following the first case of COVID-19 in

B Kappa

Figure 1. Occurrence of coronavirus

www.phwr.org Vol 17, No 15, 2024

1+ disease 2019 variants in Gyeongbuk
region (Daegu Metropolitan City,
Gyeongsangbuk-do)
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Table 3. Occurrence of coronavirus disease 2019 Omicron sub-variants in Gyeongbuk region
Region
WHO name PANGO lineage No. of variant
Domestic Imported
Omicron BA.1 32 (1.16) 32 0
BA.2 256 (9.29) 201 55
BA.2.75 661 (23.99) 642 19
BA .4 11 (0.40) 2 9
BA.5 1,004 (36.43) 606 398
CH.1.1 43 (1.56) 35 8
Recombinant XBB EG.5 88 (3.19) 84 4
XBB” 56 (2.03) 54 2
XBB.1.16 99 (3.59) 96 3
XBB.1.5 140 (5.08) 132 8
XBB.1.9.1 180 (6.53) 177 3
XBB.1.9.2 88 (3.19) 87 1
XBB.2.3 68 (2.47) 65 3
Other” 30 (1.09) 29 1
Total 2,756 (100) 2,242 514
Unit: n (%) or n. WHO=World Health Organization; PANGO=Phylogenetic Assignment of Named Global Outbreak Lineages. “Except EG.5
and XBB.1.16°XBB.1.5-XBB.1.9.1-XBB.1.9.2-XBB.2.3, XBB sub-lineages are aggregated with XBB. "XBC.1, XBC.1.6.1, XBF, XBJ, XBJ.1.1,
XBK, XCE.

ROK (January 20, 2020), then the first (February 18, 2020
to May 5, 2020), second (August 12, 2020 to November
12, 2020), and third (November 13, 2020 to January 20,
2021) waves, February 2021 was a period of stabilization [8].
Nationally, COVID-19 variants such as Alpha (December
2020), Beta (January 2021), and Gamma (January 2021) have
already emerged. In Gyeongbuk region, Alpha and Beta vari-
ants were confirmed in February and March 2021, respec-
tively, while Gamma was not detected. Since its first detection
of Omicron in Gyeongbuk region (December 12, 2021), the
prevalence of Omicron escalated annually: 2.34% (101/4,319)
in 2021, 95.73% (12,070/12,609 cases) in 2022, and 100%
(3,231/3,231 cases) in 2023 (until August 30). Kim et al. [8]
reported that since 2022, variants such as BA.1 (January-
February 2022), BA.2/2.3 (March-June 2022), BA.5/5.2
(July-December 2022) have been prevalent in ROK, and
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BN.1, a BA.2.75 variant, was introduced in January 2023.
The study also noted a similar pattern of the variant epidemic
waves in five regions of ROK (Capital region, Chungcheong
region, Gyeongbuk region, Gyeongnam region, and Honam
region). Moreover, the transition from Delta to Omicron fol-
lowed a consistent timeline, with Omicron emerging in week
48 of 2021 and becoming predominant across all regions by
week 52 of 2021, gradually increasing in prevalence thereafter
[8]. In this study, the analysis was similar to previous reports,
particularly highlighting the emergence of recombinant vari-
ants from November 2022 onward, with a subsequent rise in
types and proportions of variants (Figure 2).

Since February 2022, NGS for SARS-CoV-2 has been sys-
tematically employed to monitor not only the complete se-
quence of the COVID-19 virus but also the detailed phylogeny

of Omicron and recombinant variants. Within the Gyeongbuk
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Figure 2. Monthly distribution of coronavirus disease 2019 Omicron sub-variants in Gyeongbuk region

(A) Daegu Metropolitan City, (B) Gyeongsangbuk-do

region, the surveillance period revealed a high prevalence of
XBB.1.9.1, XBB.1.5, and XBB.1.16 among recombinant vari-
ants, constituting 180 (6.53%), 140 (5.08%), and 99 (3.59%)
cases, respectively. XBB.1.9.1 is a sublineage of the XBB.1 gene
trait, and a change in amino acid 486 of the spike protein from
the hydrophobic phenylalanine to proline has been reported
to be capable of evading human immune mechanisms without
causing severe disease [3]. The integration of NGS facilitates
simultaneous surveillance of COVID-19 variants and the com-
prehensive sequencing of the entire pathogen. This approach

proves instrumental in analyzing the characterization of gene

www.phwr.org Vol 17, No 15, 2024

detection tests and enhancing diagnostic methods by identify-
ing variants not only in the S gene but also in the detection of
target genes (E and ORF1lab) in COVID-19 variants [9,10].
With the change in the national response system to
COVID-19, since August 31, 2023, the commencement of na-
tional management as a class 4 infectious disease, the perceived
threat to the nation’s population has decreased. However,
despite the shift, the emergence of new variants persists, un-
derscoring the importance of NGS as a robust surveillance
method for pathogens circulating domestically or introduced

from abroad. The Gyeongbuk region will continue to conduct
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genetic analysis and actively contribute to ROK’s scientific in-

fectious disease surveillance.
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Information on Quarantine Inspection Required Area in
the First Half of 2024 and Quarantine for Travelers

Song Shin*, Hyeng-Il Cheun, Jae—Kyee Shin

Division of Quarantine Policy, Bureau of Infectious Disease Emergency Preparedness and Response,
Korea Disease Control and Prevention Agency, Chengju, Korea

ABSTRACT

Globally, numerous infectious diseases pose a risk to public health and may require isolation to prevent outbreaks. These
“quarantinable infectious disease” include cholera, polio, plague, yellow fever, Middle East respiratory syndrome coronavirus
(MERS-CoV), Ebola virus, coronavirus disease 2019, and animal influenza with human infections. The designation and
release of “Quarantine Inspection Required Areas” are determined by the quarantine committee twice a year based on overseas
occurrence trends, with additional updates made as necessary. As of 2024, the list of quarantine inspection required areas
includes 26 countries for cholera, 24 for polio, 42 for yellow fever, 5 for plague countries, 13 for MERS-CoV, 6 for animal

influenza with human infections, 56 for dengue fever, 22 for chikungunya fever, 14 for Zika virus infections, and 119 for

measles.

Key words: Quarantinable infectious disease; Quarantine inspection required area; Quarantine
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Introduction

To prevent the introduction and spread of infectious dis-
eases from other countries and protect public health, the
Korea Disease Control and Prevention Agency (KDCA) has
established 13 national quarantine stations and 11 branch of-
fices at airports and ports nationwide. It has been conducting
quarantine operations for persons, means of transportation,
and cargo. In particular, according to Article 2 (Definitions)
and Article 5 (Designation and cancellation of Quarantine
Inspection Required Areas or similar areas) of the Quarantine

Act, the KDCA has designated overseas areas with outbreaks of
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10 types” of quarantinable infectious diseases as “Quarantine
Inspection Required Area” (previously, contaminated areas
or areas adjacent to contaminated areas), and has been con-
ducting quarantine inspections as stated in Article 12 of the
Quarantine Act and quarantine measures as described in
Article 15 of the same act, targeting persons, means of trans-
portation, and cargo entering the Republic of Korea (ROK)
from the designated areas. This article is aimed at describing
the current status of the Quarantine Inspection Required Areas
designated since January 1, 2024, after amendments were
made and quarantine controls were implemented for persons

entering ROK from Quarantine Inspection Required Areas.
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Key messages
(D What is known previously?

In the second half of 2023, 74 countries were designated
as quarantine inspection required areas.

(@ What new information is presented?

The number of quarantinable infectious diseases has ex-
panded from 11 to 14. For the first half of 2024, 156
countries will be designated as quarantine inspection re-
quired areas.

® What are implications?

Prompt designation of quarantine inspection required
areas and quarantinable infectious diseases can help
prevent the domestic spread of new, mutated, and re-
emerging overseas infectious diseases.

Main Text

Based on Article 5, the KDCA designates overseas ar-
eas with outbreaks of quarantinable infectious diseases as
Quarantine Inspection Required Areas and conducts quaran-
tine inspections upon entry for persons, means of transpor-
tation, and cargo entering ROK from the designated areas.
Quarantine Inspection Required Areas are periodically desig-
nated and the designation is revised twice a year” based on in-
ternational outbreak trends and risk assessment for each infec-
tious disease over the course of a year.

However, in unusual situations, such as a large-scale out-

break of a quarantinable infectious disease in other countries or

the declaration of a Public Health Emergency of International
Concern by the World Health Organization (WHO), Quaran-
tine Inspection Required Areas can be designated at any time.
Information on infectious disease outbreaks is collected and
managed based on information provided by the WHO and
diplomatic offices in foreign countries. When the reason for the
designation of areas as Quarantine Inspection Required Areas
has been resolved, such as when no outbreaks of quarantinable
infectious diseases have been reported in the past year, the des-
ignation as Quarantine Inspection Required Areas is canceled.
In 2023, the designation of Quarantine Inspection Required
Areas was revised and then announced twice in the first half of

the year and two more times in the second half of the year.

1. Quarantine Inspection Required Areas, etc. in

the Second Half of 2023

All countries are evaluated based on overseas outbreak
trends of ‘Quarantinable Infectious Diseases’ and classi-
fied as Quarantine Inspection Required Areas®. However,
all countries had to be designated as Quarantine Inspection
Required Areas for the control of the coronavirus disease 2019
(COVID-19) from July 1, 2020, to July 14, 2023, owing to
COVID-19.

The Quarantine Inspection Required Areas for the second
half of 2023 included 26 countries for cholera, 20 for polio,
42 for yellow fever, 4 for pest-related diseases, 13 for Middle
East respiratory syndrome (MERS), 2 for animal influenza (AI)

in humans, and 2 for Ebola virus disease [1]. Mongolia was

1) Cholera, polio, yellow fever, pest-related diseases, Middle East respiratory syndrome (MERS), animal influenza (Al) in humans, dengue,
chikungunya, Zika virus disease, and measles (It includes quarantinable infectious diseases deemed as requiring emergency quarantine measures
and publicly notified by the commissioner of the Korea Disease Control and Prevention Agency [KDCA] and excludes severe acute respiratory
syndrome [SARS] and novel influenza without international outbreaks. Quarantine Inspection Required Areas for coronavirus disease 2019

[COVID-19] and Ebola virus disease were not designated.)
2) Implementing twice a year (January and July).

3) Some countries were classified as Quarantine Inspection Required Areas based on quarantinable infectious diseases. However, all countries had to

be designated as Quarantine Inspection Required Areas.
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additionally designated as a Quarantine Inspection Required
Area in August 2023 owing to an increase in pest-related dis-

ease outbreaks in Asia [2].

2. Expansion of the Quarantinable Infectious
Disease Designation and Changes to
Quarantine Inspection Required Areas in the
First Half of 2024
Considering the increased potential for the development

of infectious diseases owing to climate changes and activation

of international travel, the KDCA additionally designated four
diseases including dengue, chikungunya, Zika virus disease,
and measles as Quarantinable Infectious Diseases according to

the First Quarantine Control Basic Plan enacted in May 2023

and canceled the designation of quarantinable infectious dis-

ease for Mpox in consideration of the characteristics of the dis-
ease and the stabilization of the prevention status (December

2023). This has expanded the quarantinable infectious disease

designation from 11 diseases to 14. As of January 1, 2024, the

designation of Quarantine Inspection Required Area was ex-

panded from 74 to 156 countries” (Table 1).

Regarding cholera, South Africa, the Dominican Republic,
and Sudan, which had over 100 confirmed cases within
the past 1 year, were additionally designated as Quarantine
Inspection Required Areas. On the other hand, the designa-
tion was canceled for Nepal, Niger, and Benin because it has
been more than 1 year since the last case in these countries.
This resulted in a total of 26 designated countries. As for polio,
six countries (Kenya, Guinea, Tanzania, Burkina Faso, Ivory

Coast, and Burundi) with one confirmed case followed by

persistent occurrence were designated. On the other hand, the
designation was canceled for Ghana and Togo since it has been
more than 1 year since the last case in these countries. This re-
sulted in the cholera-related designation being expanded to 24
countries as opposed to 20 previously. Regarding pest-related
diseases, an area of the United States (the state of Colorado)
was designated in addition to the existing four countries with
persistent occurrences of such outbreaks after one confirmed
case, resulting in a total of five countries” being designated.

With regard to Al in humans, an area of the United States
(the state of Michigan), the United Kingdom, Taiwan, and
Brazil were added to the existing two countries, resulting in a
total of six countries” being designated.

In the case of Ebola virus disease, the designation of
Quarantine Inspection Required Area was canceled for the
Democratic Republic of the Congo and Uganda, because no
cases have been reported in these countries for over a year.
Regarding the four novel quarantinable infectious diseases, ar-
eas with persistent infections after one or more confirmed cases
were designated as Quarantine Inspection Required Areas, re-
sulting in 56 countries being designated for dengue, 22 for chi-
kungunya, 14 for Zika virus disease, and 119 for measles. The
designations for the other Quarantinable Infectious Diseases
including yellow fever (42 countries), MERS (13 countries),

and COVID-19 (not designated) have not been changed [3].

3. Quarantine Control for Persons Entering
the Republic of Korea
For international travelers entering ROK from the 156

countries designated as Quarantine Inspection Required Areas,

4) Duplicate designation is allowed; a country with a duplicate designation for Quarantine Inspection Required Area is counted once.
5) For the United States and China, changes will be implemented by designating each specific administrative unit in which a confirmed case is

located.
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Table 1. Quarantine Inspection Required Area (January 1st, 2024)

Quarantinable Quarantine Inspection Required Area

- (Asia, Middle East) 5 countries
including Afghanistan, Yemen,
Israel

- (Africa) 15 countries including
Ghana, Nigeria, Niger

<42>

- (Africa) 29 countries including
Angola, Ethiopia, Kenya, Nigeria

- (America, Oceania) 13 countries
including Argentina, Brazil,
Colombia, Peru

Yellow fever

<4>

- (Asia, Middle East) Mongolia,
China

- (Africa) Democratic Republic of
the Congo, Madagascar

Palgue

Middle East
respiratory
syndrome

<13>

- (Asia, Middle East) Saudi Arabia,
United Arab Emirates, Oman,
Qatar, Kuwait, Yemen, Bahrain,
Jordan, Iran, Iraq, Lebanon,
Israel, Syrian Arab Republic

Animal influenza <2>
human - (Asia, Middle East) Cambodia,
infections China 6 districts (Hunan Province,

Guangdong Province, Sichuan

Province, Guangxi Province,

Anhui Province, Jiangxi Province)

. Remark
disease Second half of 2023 First half of 2024
Cholera <26> <26> 26—26
- (Asia, Middle East) 9 countries - (Asia, Middle East) 9 countries * (Designation) Republic of
including Lebanon, Bangladesh, including Lebanon, Bangladesh, South Africa, Dominican
Syria Syria Republic, Sudan
- (Africa) 16 countries including - (Africa) 15 countries including * (Release) Nepal, Benin,
Nepal, Benin, Niger Republic of South Africa, Malawi,  Niger
- (America, Oceania) Haiti Sudan
- (America, Oceania) Haiti,
Dominican Republic
Polio <20> <24> 20—24

- (Asia, Middle East) 5 countries
including Afghanistan, Yemen,
Israel

- (Africa) 19 countries including
Guinea, Burundi, Burkina Faso,
Kenya

<42> -

- (Africa) 29 countries including
Angola, Ethiopia, Kenya, Nigeria

- (America, Oceania) 13 countries
including Argentina, Brazil,

Colombia, Peru

* (Designation) Guinea,
Burundi, Burkina Faso,
Kenya, Republic of Cote D’
Ivoire, Tanzania

* (Release) Ghana, Togo

<5>

- (Asia, Middle East) Mongolia,
China 1 district (Inner Mongolian
Autonomy Region)

- (Africa) Democratic Republic of
the Congo, Madagascar

- (America, Oceania) United States
of America 1 state (Colorado)

<13> -

- (Asia, Middle East) Saudi Arabia,
United Arab Emirates, Oman,
Qatar, Kuwait, Yemen, Bahrain,
Jordan, Iran, Iraq, Lebanon,
Israel, Syrian Arab Republic

4—5

* (Designation) United
States of America 1 state
(Colorado)”

<6>

- (Asia, Middle East) Cambodia,
China 7 districts (Hunan Province,
Guangdong Province, Sichuan
Province, Guangxi Province,

2—6

* (Designation) China 1
district (Chongging City)?,
United States of America 1
state (Michigan)®, United

Anhui Province, Jiangxi Province, Kingdom, Taiwan, Brazil
Chongging City), Taiwan

- (America, Oceania) Brazil,
United States of America 1 state
(Michigan)

- (Europe) United Kingdom
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Table 1. Continued

Quarantinable

Quarantine Inspection Required Area

disease Second half of 2023

Remark
First half of 2024

- (Africa) Democratic Republic of
the Congo, Uganda

disease

infections

Measles -

Ebola virus <2> <0>

Dengue fever = <56>
- (Asia, Middle East) 12 countries
including Taiwan, Laos, Malaysia
- (Africa) 10 countries including
Mali, Burkina Faso, Senegal
- (America, Oceania) 31 countries
including Mexico, United States of
America, Brazil
- (Europe) Spain, Italy, France
Chikungunya - <22>
fever - (Asia, Middle East) Malaysia,
India, Taiwan, Philippines
- (Africa) Burkina Faso, Senegal
- (America, Oceania) 16 countries
including Guatemala, Nicaragua,
Mexico
Zika virus = <14>
- (America, Oceania) 14 countries
including Guatemala, Nicaragua,
Mexico
<119>
- (Asia, Middle East) 37 countries
including Lao People’s Democratic
Republic, Malaysia, Bangladesh
- (Africa) 49 countries including
Ghana, Mali, Burkina Faso
- (America, Oceania) 6 countries
including New Zealand, United
States of America, Canada
- (Europe) 27 countries including
Netherlands, Norway, Denmark

2—0

* (Release) Democratic
Republic of the Congo,
Uganda

0—56

0—22

0—14

0—119

In unusual situations, such as a large-scale outbreak of a quarantinable infectious disease in other countries, Quarantine Inspection Required

Areas can be designated at any time. “In the case of China and the United States, designation is applied as an administrative unit.

flexible quarantine measures have been in place since January
1, 2024. For example, individuals coming from high-risk ar-
eas will be required to undergo a fever check and submit quar-
antine documents such as the Health Declaration Form (or
Q-CODE), considering the risk for each infectious disease. In

addition, those with symptoms will be required to undergo a

642

test, as necessary.

A quarantine awareness survey for international travelers
conducted by the KDCA found that quarantine procedures are
required for the public benefit (70.3% of the people perceived
a need for quarantine, n=902) and that rapid tests are needed

to identify symptoms at the point of entry (58.8% of those who
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found quarantine insufficient, n=549) [4]. Accordingly, the
KDCA is striving to improve the public benefits by preventing
the introduction of quarantinable infectious diseases into the
country through thorough quarantine measures (e.g., expan-
sion of dengue rapid tests to all quarantine stations in 2024)
of those entering ROK from Quarantine Inspection Required

Areas and by streamlining the Q-CODE homepage.

Conclusion

After COVID-19, the potential for disease introduction is
expected to increase owing to increased global travel and ex-
change, environmental changes such as climate change and
generation of particulate matter, and shorter cycles of infectious
diseases. Accordingly, the WHO is asking for global coordina-
tion in technical guidance, resources, and exercises, as well as
cooperation and solidarity among countries for Preparedness
and Resilience for Emerging Threats. Thus, we will continue
to strengthen the surveillance of new and re-emerging over-
seas infectious diseases by improving the quarantine inspection
system for symptomatic individuals at the quarantine stage,
including classification according to the pathogen characteris-
tics for each infectious disease on the frontline of overseas in-
fectious diseases. In addition, we will continue to make multi-
faceted efforts to provide information on outbreaks of overseas
infectious diseases to the public through online and offline
channels such as “of| 21 7FHEH NOW (http://5 2]+ Hnow.
kr/ngs/oidnow/main.do)” and strengthen quarantine measures
for those entering ROK to prevent the introduction of overseas

infectious diseases into the country.
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QuickStats

Trends in the Prevalence of Depressive Disorder, 2014-2022

The prevalence of depressive disorder among those aged 19 years and over has not changed much compared to 2020, de-

creased 2.7%p among women from 2014 to 2022 (Figure 1). Men in their 30s and women in their 20s and 30s had a higher

prevalence of depressive disorder than other age groups (Figure 2).
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Figure 1. Trends in prevalence of depressive disorder, 2014~

2022
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Figure 2. Prevalence of depressive disorder by age group,
2022

*Prevalence of depressive disorder: percentage of 10 or more out of 27 total scores on the Patient Health Questionnaire (PHQ-9), aged 19 years

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

Source: Korea Health Statistics 2022, Korea National Health and Nutrition Examination Survey, https://knhanes.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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