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AP Y FHIAYYSAHANAE 202248 295 H $HAY I 2ptolH AL EE-19(Z 21H9) AR AA 3,5954L A}
o2 AN F7INE B4 7]ute] ¥lo] B4 Pstact. Y 71F, 20229 29914 20234 697HA9] FH A SRR ANAA A

£¥ F2149 WHoluto| AL Qu|3E HolZ 100% I oH, $HA 2uIE AREAS2 BA.2 (38.1%), BA.5 (33.0%),
XBB (27.3%), BA.1 (0.7%), 7IEFI =3 H#0](0.5%), BA.4 (0.4%) 2.2 vetdch 334G W g 22149 Wolutolg A Hf
g 2 A7 BA.2 (2022¢ 2€-69), BA.5 (7€-129), BN.1 (20234 1¥€-39), 181 XBB (4¥-6%) 0 & ey, 23
A BE AGoA FYsHA A=A FHANA A" F 50707 9] Y A B4 A3}, enaE ARAEL ZF BASTL
7H =2 H&S A5t 20239 A E A AAZC R et eu|aE ARAEo] Ed5HL glo], ZAY F7IAE £ B
234 Y wo] FAF Wstel I g Woo] B4 EAo] tfd Dol Z715ty Yot FFAEH YA A= A5t wolutolz A
o] 39 § A E = A A E 9Je] 29 Holutolg Ao tigk BUE P S A& $P T | Fo]rt

Jl‘

7 AMOf: 3 2uHtol e A AS-19; T 2uHtole| A% AS-19 MolutolelA; S A

A = acute respiratory syndrome coronavirus 2, SARS-CoV-2)=
RNA Hho2] A% Z4lo] Qofifi A} o] oj A HAo]

F2UElAATES-19(Z2H19)E 20199 124 & A M=z Hol7h A& oz TSkl Qlrt. ofof AARA
%3 S0l Q3tofA S HiE o] A AAZOoR gt 7]7-(World Health Organization, WHO)OI A& 20214 5¢
AEllen, SEuTolAs 202349 8¢ 31U7H4] 3,457 R Zp HolutolH A0 WA dR} 9l 35 HA] vA=
Y ol AAEAIL, oF 3ntE o] AFYAF EAYSF 1] Heof w2} Holdto]2|AE2 8 Wo|(variant of concern,

FZ21}199] YA el FE2YHFo]H A 19(severe VOC), 7|€F ¥o|(variant of interest, VOI) @ EUYE|F Ho]
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20208 Fjel A Sz Lhutel AL AB-19(2EHO) B
olel2st Ag FalE olF WA Gyt Yo
.9 viojulole| el s, e, vl W 8 @A)
S wol gl S 9% A4S Bl SHlE et

@ M=Z0| €A & Eg2?

SR AAHHSAE = 20229 295 A A7IAE &
4 (Next Generation Sequencing, NGS)& &3l 20|32
AR ASY BYEPS Aot et o] B 20234
o]% Azt ¥oll XBBY Ul Hut FFS dstal 9l
o} wEhA] oleh 22 emaE9] Wol A= W fY ¢
Aup apdo] kg & Aoz ZgiEn

@ AAE2?

F21}19 upolglA0] Al Al wolutole]
9 S A e A8 AT 474D B

o
=
£2]Q) wlo] A7 Wast o]t

o T R

(variant under monitoring, VUM)E U}3-0] E25}0] #a]s}
] F71H 07 duo|EstaL QlrH2-4].

2020 9¢¥ F=ollA L} ®o] Hio|HATE A5 HiH
o]F 2020¢ 12 <}, Hlet, 20219 1€ v}, 20219 5
4 dets 9 Wo|& RRSHYlth ¥ 20219 11€ ot
me)7l FeHtolA] Ag BiE QulaEo] 9 WHolz &
FE olF A7 A AAAHCE QuAE9 AEAT X
Az wolEo] AujHog Yeta glof, ol Hig &
UeES 24350 9lek 20234 99 @A F24H9 Hiol g
Ak F 334470 AR EREYL, QuAE Wol9 A
HAZol ALHoR RlElo] @A euI22 1,74070 Al
BABog BREIH5,6l. 11 F XBB ARAES & 605
ME AEsteE]o] glom, 1 5 VOIZ XBB.1.5, XBB.1.16
2 XBB.1.9.2 A&A59 EG.57F EFE T BA.2.75
9} BA.2.75 AlAIE % CH.1.1 ¥ 20234¢ 7¢¥ 249 A

1716

+ 29lE BA.2.86, 184l Aj=gt o]}l XBB, XBB.1.9.1,
XBB.1.9.2 ¥ XBB.2.30] VUM2& #& =1 tHWHO,
20234 9¢¥ 18¥ 71¥) [21.
LA 4714 E E4](Next Generation Sequencing, NGS)
2 B F-AA E4(Sanger sequencing), 1] PCR 24 (re-
al-time polymerase chain reaction)¥= 2| ¥ t|o|g A
Abo & ot bp o9 F7IMES A& ® EA5HE 70l
. SRAAE YA A= ZEU19 Holdlo|H ALY 7
A& S8 ZAIT 47148 242 o]&5te] QuAE Ho|
o] NFAEE &lsta A AA] HolfdS FF3t7] ¢
off A JAEFMA} A H-F-5-7]7(Global Initiative on Sharing
Avian Influenza Data, GISAID)°| 555t 2419 3
Holg & A&A o2 BYEFSHL QEHTI

& oAM= 20229 2€5H 202349 6¥7HA1Y] 57

>
OS‘L’
-lOlA
)
18
>
o
o
jiAS)
N
i

g,
ok
22
ol
)
it

B 202349 6¥7HA] S4dEG W A9
[, AF, 54, $5), 5 4

ERE 2219 44 21,5774 § Adol e eg.,
A5 %3] %> [cylee threshold {Ct}] 29 m]WH) ZA|of s 471
AR d]e] FA g AR Ask & 3,595 d
Aol Azt AA F7IHE w42 T 22419 Hol d
AFE e 24N F =W 2 AlElE 3,00340191
A, sief 9 ARflE 5327001%e s9] Y= F7tEE H
EH(1303), F=(74), n=(547) 2 FAE63) 59
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$O2 QFA} gkt
2. 2Ny

FEG9 FA4 AAE GHOE AW G714Y
42 4stel wol Bt A 9714 BHE
olef s R GIIALEE 3UAS B T BASE
o Afuteleiag FYsL Felshe ol by Fet

I ARk ®oltte]. F&3
nCov Assay Kit vl (Applied Biosystems™)Z 53f s}

oz TaqManTM 2019-

I GENEXUS™ Intergrated Sequencer “JH|(Ion Torrent™)
o] &sto] XAt A7|1ME EAS Aottt 714 <L

HARE E3F5l= FASTQ THY-2 CLC Genomics Workbench

=
=

(Version 23.0.1, QIAGEN)E °©]-85}°% mapping, 34t
4 3}AS 4P}l Phylogenetic Assignment of Named
Global Outbreak (PANGO) LineagesZ 21419 AFASS
gelstlet. 249 44 A< GISAID Hlo|EH|o] A
SESFATHS,61.

B 1. 334 u|3E HodtojgA HaE d%
QO|FE MEHO|(Y
;L_E_ E*Ol?j—’.‘—(?_‘l) | 1|'r |(A>)
BA.1 BA.2 BA.4 BA.5 XBB 7|}t
A 3,595 0.7 38.1 0.4 33.0 27.3 0.5
o 1,054 0.4 37.1 0.6 31.4 30.0 0.6
AlE 177 1.7 66.7 0.0 30.5 1.1 0.0
& 1,316 1.1 37.8 0.5 32.5 27.7 0.6
s 1,048 0.4 34.6 0.3 35.7 28.6 0.4
U Ay 3,063 0.8 42.2 0.0 24.9 31.6 0.6
IR 532 0.2 14.3 2.8 79.9 2.8 0.0
20224 29-20234 64(E&L 71%).
233
100
90
80
xas.1.9.z\\
70 N
EG.5|
g 60
o 50
oF
RO 40
30
20
10
0 T 1
R R I I B C R\ N A I R
R i A N R
Il BA1 BA.2.75 B CH.1.1 M BA.5 H XBB M XBB.1.9.1 M EG.5 7|Et
W BA2 BN.1 " BA4 W BQ.1 W XBB.1.5 H XBB.1.9.2 I XBB.1.16 XBB.2.3
JE 1. 3HE I 2ol A AF-19 Holutolg A U Hf A%
www.phwr.org Vol 16, No 50, 2023 1717
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SHAAER-SAE A= 20229 2€95F 202349 6
7R 9 FAAE GAOR F 3,595719] Ho|R4 A},
|7} 100% Uehgon euaE AE 3770, Al
FAE 242707F ERI=EQIH. @uE AlFHol= BA.2
(BA.2.75, BN.1, CH.1.1 %3} 1,3697(38.1%), BA.5

to
=)
fu
rhu
I

(BQ.1 =3} 1,18671(33.0%), XBB (XBB.1.5, XBB.1.9.1,

1
2 BN.1 [ BA4

HRE(%)

HRE(%)

BA.2.75 W CH.1.1 M BA.5 M XBB
Il BQ.1 W XBB.1.5

XBB.1.9.2, EG.5, XBB.1.16, XBB.2.3 X3} 98271(27.3%),
BA.1 2571(0.7%), 718 Az=3Ho] 1871(0.5%), BA.4 157
(0.4%) =o= SRI=ATHE 1, 1 1).

BA.2%= 20224 29 A FHEAHA gelElo] SHHA
o fg=9los 1270 AY, 65719 MEAEOZ Yepgt.
sHold 1,3697(38.1%) % BA.2&= 4987(13.9%) A5}
11, BA.2 AIRAIE BA.2.75& 202249 7Y A& ERlE o]
97 AL 417) AEAZCE Yol 8897(24.7%)°] &

thd

XBB.1.9.1

J8 2. 334 AGE A 2vutolg A7 F-19 Hojutolg A 4 X4 d%

A) g4, B) A% () $HE=. D) 3HE:

1718
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BA2.75 W CH.1.1 B

5
BN.1 T BA4 W BQ.1

o>

HRE(%)

HRE2(%)

J 2. A%

AEUeH 11 F BA.2.75 AlFASY BN.12 202249 11
o S04 glEo] 6727(18.7%)S &3 AolA Ealstey
ok BA.5E 202249 59 diHolA Ag A= o] 871 AG}
837) AF-AEol FelEo] S 1,1867(33.0%)°] H
EFgton, 11 F BA.S5E 86971(24.2%)% AHAISESITh BA.S
AEASR] BQ.12 20224 99 FEoA gl=le] 1714
(4.8%)°] YERgTH A 2F oIl XBBE BA.20 A AER
£lo] 20229 108 FEollAl gel=lo] 1078 AL, 807K A+
A5l UeRdom 9827(27.3%)°] HALE Tl Eel

www.phwr.org Vol 16, No 50, 2023

1.9.1 W EGS
.1.9.2 1 XBB.1.16

7|
XBB.2.3

itk XBB Al7AE & 7HE B2 #ol= 20234 449 &
QlEl XBB.1.5 24871(6.9%), 20234 2¢¥ &<1E XBB.1.9.1
15971(4.4%), XBB.1.9.2 617(1.7%), 20234 3¢¥ &<ld
XBB.2.3 627(1.7%)°] S%HolA ekttt XBB.1.9.2
AFAEQ EG.5% 202349 59 FE)A =] 434
(1.2%)°] Uebgtt. 20234 6¢¥ o] %o = XBBY AlHAEL
Z71H 07 SQ1E W Qlth BA.1L 20224 2¢¥ SEOA &
l=lo] 178 AY, 278 AFAZLE 257(0.7%) 2HA5HA
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1, BA.4E 20229 68 FEOE fU= 174 AE, 371 Al
BEABOZ 157(0.4%)°] 1= 3ict.

3% 2004 His upel o], A A9 ARASY ¢
Al&ol BA.2, BA.5, BA.2.759] Al5AE<?1 BN.1 121 A
ZgHo] XBB A HE BE A HoA] Wslste] I 5
glojgo] dHog FUHA AREHUSS & & Ut o
£ A3 AU fY A $AIE EE wste} vl Al 94
F3t A7l fARBEAY g 2 Ik o]Fof ERIHAT, 54
W B A7Ie 94 =Y BaL A7) R 1-270o] A
Sof A=A HA FAAR S BA.22 H-F-20°] 2022
| 29(17.3%)%E Z7HIE 2o 39(59.9%)2 A5l
o FHUNAE 49(98.5%)°1 SAHE3NF BI=
th. BA.5E SYRE F 9ol FRlEo] 7U(80.1%)F-H
129(76.2%)7HA 9-A1%0] =AU, SHHEANAE FAFSHA
79(85.7%)%E 129(55.1%)7HA S-AlFC2 =9t
BN.19] A% A =W 5 Atelet fAsHA S A0 A
£ 20239 19€(42.5%)°14 39(50.0%)7H4] SAIESF7t A
SE Q) XBBAIZEL 129 =ollA AS gelEo] 20234
39(59.4%)& AlIEo] H ¥, S Ao AL 20234 4
H(63.1%)°14 69(96.0%)7HA] HE A oA SAFo] &
ol A =Y FY ARG SHANA & F Fx LA A
S3EIQich ot AlE2 EAAS7 402 HEE 4
|97t Z st

SHEAA FE S §Y A FHEG Y 3
PFrE 5T AYY=FA F 22197 FHEHAY B A
o] Z- gt Bl A= & FHAGNA ZEU192 A
g AR, die) Y A e & S07MSoR HE
H(24.4%, 1307), =(10.7%, 577), "l=(10.2%, 5471),
2 AU(8.6%, 467), Ei=(6.8%, 364), FZ7|(4.3%, 23

Z) 59 o2 FAEUT R 2). AA 2u]IE AFAE

2 BA.5 (79.9%, 4257)7F 7} 21 BA.2 (14.3%, 767),
BA.4 (2.8%, 1571), XBB (2.8%, 157) €22 3kQl= o

1720

9 A 147053 2 9fe] 2859 AR oA BE FUsH
BA.5 (59.3% [U]=]-100% [ZF2, 9= 57T 7H Eol

SRISATHE 1, 19 3).

L OI
i

FHAEYG W Z2Y19 A YA AAE ez
20224 2¥€5H 20239 6E7HA] L2119 Hio|#H A0l XA
o G71AY BEAL B8] Z21UH9 QU3 E Ho| ARAE

solel

1t

flo

5979 WolslolE 2 59 P B

M
of

o

1 A3 AN gd euaE AF 374, AR
A% 242708 Qu|3E AFHol= BA.2 (38.1%), BA.5
(33.0%), XBB (27.3%), BA.1 (0.7%), 7IEtAI = o]
(0.5%), BA.4 (0.4%) <22 FRI= UL, FHANAL A
% WSHBA.2, BA.5, BN.1, XBB)7} BE A oA FAHS

Y 4 Yotk o]HT FHA 0L Wolo] T 3

B2 XA Y 44 g7 = £
¢ =y SYINES
1 HEY 130 (24.4%)
2 == 57 (10.7%)
3 ul= 54 (10.2%)
4 Za|d 46 (8.6%)
5 =t 36 (6.8%)
6 FE27]9 23 (4.3%)
7 2z 14 (2.6%)
8 A 14 (2.6%)
9 A7tz = 12 (2.3%)
10 =4 9 (1.7%)
11 Z|o] Aot 9 (1.7%)
12 = 9 (1.7%)
13 &y Ao} 9 (1.7%)
14 ogrzo} 8 (1.5%)
7]eH36)” 102 (19.2%)
A 532
89] R SR 5. VA9 147022 A 97t et
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I BAA1
HI E e
&=
o=
=2
Ef=
£l27|0
&=
A
ATIE=E
=
H2f|o|Alof
=
QIEH|AlOF
U
7|Ef

W BA2

BA.4. BA.5. XBB M 7[E}

0 10 20 30 40

50 60 70 80 90 100

TE2LE19 HOH0|2{ A HHO| 2EE (%)

O3 3. 334 R At ed=d

ol trFetEH
Holg gelo] Hat o YA A
o] TR Qu|AE AFAEC] BRI o, AR}
Hol7} o & 4= glo] WA A= o] Tyl uhE A
£9 Holo] WAawn Ao}, WAs|ul5e F7t 59 Wit
oligEBR Ho] Al Baido] A3tE L Qitk. ol ew=a
& AlFASo] &l 7Fsdt A A71ME B4 5 W
o] ZFAAAHl Fort Wad Aoz AgEY, A%

39 L2U19 FAAE gde s 3G Ul Holgd<
ZUHPE 9ol
Aol 24, BE9Y, IFed 5 o Fe T

93 glom, WA FA) TF BT AFAY F £
of Thet HA14 o] Warol S/ k. webd 3
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The Status of Genomic Surveillance of the Coronavirus Disease
2019 Omicron Subvariants in Chungcheong Region in 2022-2023

Jeemin Ha, Seon Do Hwang, Ye Na Yun, Sil Jung, Jun Ho Jeon, Jeong—Hoon Chun*

Division of Laboratory Diagnosis Analysis, Chungcheong Regional Center for Disease Control and Prevention, Korea Disease Control and
Prevention Agency, Daejeon, Korea

ABSTRACT

The Chungcheong Regional Center for Disease Control and Prevention conducted variant analyses based on next-generation
sequencing (NGS) for 3,595 confirmed cases of Coronavirus Disease 2019(COVID-19) in the Chungcheong region from
February 2022 to June 2023. The variant viruses detected in confirmed cases in the Chungcheong region was all confirmed
to be Omicron variants, and their specific sub-lineages were observed in the following order: BA.2 (38.1%), BA.5 (33.0%),
XBB (27.3%), BA.1 (0.7%), other Omicron (0.5%), and BA.4 (0.4%). Analysis of the prevalence of COVID-19 variant viruses
in different regions within the Chungcheong region showed that the sub-lineages were as follows: BA.2 (from February to June
2022), BA.5 (From July to December 2022), BN.1 (From January to March 2023), and XBB (from April to June 2023). These
sub-lineages were consistently confirmed in the same order in all areas of the Chungchung region. Even in 2023, various
Omicron sub-lineages continue to emerge worldwide, underscoring the growing importance of next-generation sequencing
for analyzing the changing patterns of COVID-19 virus variants within the Chungcheong region and understanding the
characteristics of domestic variant occurrences. The Chungcheong Regional Center for Disease Control and Prevention plans
to continue monitering the COVID-19 variant viruses to prevent domestic introduction of new overseas variant viruses and to

prevent their domestic spread.

Key words: COVID-19; SARS-CoV-2 variant; Genomic surveillance

*Corresponding author: Jeong—Hoon Chun, Tel: +82-42-229-1540, E-mail: hg1117@korea.kr

Introduction The causative agent of COVID-19, severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), is an RNA virus that

Coronavirus Disease 2019 (COVID-19) was first reported undergoes continuous mutation during replication and trans-

in Wuhan, Hubei Province, China, in December 2019 and has mission. The World Health Organization (WHO) classifies
since spread globally. In the Republic of Korea (ROK), as of variant viruses into Variants of Concern (VOC), Variants of
August 31, 2023, over 34.57 million cases have been record- Interest (VOI), and Variants under Monitoring (VUM) based

ed, resulting in approximately 30,000 deaths [1]. on their emergence and associated risks they pose to public
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Key messages
(D What is known previously?

The Coronavirus Disease 2019 (COVID-19) viruses
spread globally showing many variants like alpha, beta,
gamma, delta, Omicron and so on. In Republic of Korea
(ROK), we found COVID-19 at 2020 and analysed
many variants through genomic surveillance.

(@ What new information is presented?

Chungcheong Regional Centers for Disease Control
and Prevention has perfomed genomic surveillance for
Omicron variants using NGS technique since February
2022. Through genomic surveillance using NGS tech-
nique we found the transmission aspect of XBB recom-
binant variants in domestic and it will be expected to be
helpful to protect our community from imported variants
and prevent the nationwide spread of new COVID-19.

3 What are implications?

It is necessary continuos genomic surveillance of
COVID-19 using NGS technique in preventing the
emergence of new variant viruses and the spread of vari-
ant viruses.

health since May 2021. These classifications are regularly up-
dated [2-4].

Since the first report of the Alpha variant in the UK in
September 2020, subsequent major variants, including Alpha
(December 2020), Beta, Gamma (January 2021), and Delta
(May 2021), were classified as VOC. Following the initial
report of Omicron in South Africa in November 2021, it
was designated as a VOC. To date, Omicron’s sub-lineages
and recombinant variants have dominantly emerged world-
wide, emphasizing the continuous need for monitoring. As of
September 2023, the COVID-19 virus has been classified into
a total of 3,344 lineages, with Omicron further categorized into
1,740 sub-lineages [5,6]. Among them, the XBB sub-lineage

1724

is subdivided into 605 sub-lineages, and XBB.1.5, XBB.1.16,
XBB.1.9.2, and EG.5 sub-lineages have been designated as
VOIs. Furthermore, the BA.2.75 and BA.2.86, CH.1.1 sub-
lineage, and BA.2.86 were initially identified in July 24,
2023; meanwhile, the recombinant variants XBB, XBB.1.9.1,
XBB.1.9.2, and XBB.2.3 have been designated as VUM (as of
WHO’s update on September 18, 2023) [2].

Next-generation sequencing (NGS) is a technology that
rapidly analyzes DNA sequences by producing parallel data in
contrast to traditional methods such as targeted gene analysis
(Sanger sequencing) and real-time polymerase chain reaction
(PCR) analysis. The Chungcheong Regional Center for Disease
Control and Prevention uses NGS to confirm the sub-lineages
of the Omicron variant for surveillance of COVID-19 variant
viruses. The center employs this technology to identify detailed
sub-lineages of the Omicron variant and shares mutation types
globally by registering with the Global Initiative on Sharing
Avian Influenza Data (GISAID) to continuously monitor and
share information about COVID-19 variants worldwide [7].

This study discussed the implementation of NGS on
COVID-19-positive samples collected from individuals living
within the Chungcheong region from February 2022 to June
2023. The COVID-19 variant surveillance results of 3,595
cases were also presented, to establish a basis for developing
strategies to prevent the entry and spread of the virus in the

community.

Methods

1. Samples for analysis
Among the 21,577 COVID-19 samples classified as con-

firmed cases, samples eligible for analysis (e.g., with a cycle
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threshold [Ct] value below 29 in gene amplification) were se-
lected in a similar manner for the four specific regions (Daejeon,
Sejong, Chungnam, and Chungbuk). The Chungcheong
Regional Disease Response Center conducted a COVID-19
variant analysis through NGS on a total of 3,595 samples.
These samples were selected from confirmed COVID-19 cas-
es in the Chungcheong region, including quarantine stations,
four health and environment research institutes, and entrust-
ed testing agencies, from February 2022 to June 2023 based
on the confirmation date. This approach ensured a consistent
number of samples across the four areas in the Chungcheong
region. Among the samples selected for analysis, 3,063 were
of domestic origin, while 532 were imported. The countries
of origin included Vietnam (130 cases), China (57 cases), the
United States (54 cases), and the Philippines (46 cases).

2. Method of analysis

NGS was performed on samples from confirmed
COVID-19 cases to conduct variant analysis. This method
is the most accurate and suitable method for identifying and
confirming novel variants of viruses, as it involves produc-
ing and analyzing the entire viral genome sequence, which

consists of approximately 30,000 bases [6]. The extracted

genetic material was quantified using the TagMan™ 2019-
nCov Assay Kit v1 (Applied Biosystems™), and NGS was per-
formed using the GeneXus™ Integrated Sequencer equipment
(Ion Torrent™). The FASTQ files containing nucleotide se-
quence information were processed for mapping and genetic
analysis using CLC Genomics Workbench (version 23.0.1,
QIAGEN), and the COVID-19 sub-lineages were determined
using the Phylogenetic Assignment of Named Global Outbreak
Lineages. The analyzed genomic sequences were registered in

the GISAID database [5,6].

Results

The Chungcheong Regional Center for Disease Control
and Prevention analyzed 3,595 COVID-19 cases from
February 2022 to June 2023 and found that all of them (100%)
were infected with the Omicron variant, with 37 lineages and
242 sub-lineages. The most common sub-lineages were the
BA.2 (including BA.2.75, BN.1, and CH.1.1) (1,369 cases,
38.1%), BA.5 (including BQ.1) (1,186 cases, 33.0%), XBB (in-
cluding XBB.1.5, XBB.1.9.1, XBB.1.9.2, EG.5, XBB.1.16, and
XBB.2.3) (982 cases, 27.3%), BA.1 (25 cases, 0.7%), other re-
combinant variants (18 cases, 0.5%), and BA.4 (15 cases, 0.4%)

Table 1. The regional occurrence of coronavirus disease 2019 Omicron subvariants in Chungcheong region
_ _ Omicron subvariants (%)
Region No. of variant
BA.1 BA.2 BA.4 BA.b XBB Others
Total 3,595 0.7 38.1 0.4 33.0 27.3 0.5
Daejeon 1,054 0.4 37.1 0.6 314 30.0 0.6
Sejong 177 1.7 66.7 0.0 30.5 1.1 0.0
Chungbuk 1,316 1.1 37.8 0.5 325 277 0.6
Chungnam 1,048 0.4 34.6 0.3 35.7 28.6 0.4
Domestic 3,063 0.8 42.2 0.0 249 31.6 0.6
Imported 532 0.2 14.3 2.8 79.9 2.8 0.0
February, 2022 — June, 2023 (based on date of diagnosis).
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(Table 1, Figure 1).

BA.2 was initially identified in Chungbuk in February
2022, with 12 lineages and 65 sub-lineages. Of the 1,369
cases (38.1%), 498 (13.9%) had BA.2. The BA.2 sub-variant,
BA.2.75, was first identified in July 2022, splitting into 9 lin-
eages and 41 sub-lineages, confirming 889 cases (24.7%),
of which the BA.2.75 sub-variant BN.1 was identified in
Chungnam in November 2022, accounting for 672 cases
(18.7%). BA.5 was first identified in Daejeon in May 2022,
revealing 8 lineages and 83 sub-lineages in the Chungcheong
region with a total of 1,186 cases (33.0%), with BA.5 alone
representing 869 cases (24.2%). The BA.5 sub-variant BQ.1
was identified in Chungbuk in September 2022, showing 171
cases (4.8%). The recombinant variant XBB, reclassified from
BA.2, was identified in Chungnam in October 2022, display-
ing 10 lineages and 80 sub-lineages, with 982 cases (27.3%)
confirmed in the Chungcheong region. The most common
XBB sub-lineage was XBB.1.5 detected in April 2023 (248
cases, 6.9%), XBB.1.9.1 in February 2023 (159 cases, 4.4%),

XBB.1.9.2 in February 2023 (61 cases, 1.7%), and XBB.2.3
in March 2023 (62 cases, 1.7%) in the Chungcheong region.
EG.5, a sub-lineage of XBB.1.9.2, was detected in Chungbuk in
May 2023, and 43 cases (1.2%) were identified. The sub-lin-
eages of XBB are continuously identified even after June 2023.
BA.1, identified in Chungbuk in February 2022, represented
25 cases (0.7%) in one lineage and two sub-lineages. BA.4, en-
tering Chungbuk in June 2022, showed 15 cases (0.4%) in one
lineage and three sub-lineages.

The predominant sub-lineage of the Omicron variant in
the Chungcheong region underwent a sequential shift from
BA.2 to BA.5, BN.1, a BA.2 sub-lineage, and the recombinant
variant XBB. This trend was consistently observed across all
regions (see Figure 2). Comparing the timeline of sub-lineage
dominance shifts with nationwide cases, the Chungcheong area
exhibited a similar pattern, slightly delayed by about a month
compared to the national trend. Furthermore, the emergence
of cases in the Chungcheong region lagged one to two months

behind the initial reported cases nationwide. The dominance

Chungcheong region
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Figure 1. Monthly distribution of coronavirus disease 2019 Omicron subvariants in Chungcheong region
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of BA.2 increased nationally from February 2022 (17.3%)
to March 2022 (59.9%), while it became the dominant sub-
lineage in the Chungcheong region in April 2022 (98.5%).
Similarly, BA.5 emerged in the country in May and dominat-
ed from July 2022 (80.1%) to December 2022 (76.2%). This
sub-lineage also prevailed in the Chungcheong region from
July (85.7%) to December (55.1%). BN.1 mirrored the nation-

al pattern, maintaining dominance in the Chungcheong region
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from January 2023 (42.5%) to March 2023 (50.0%). In con-
trast, the XBB lineage emerged in December and became the
nationally dominant lineage in March 2023 (59.4%). In the
Chungcheong region, XBB dominated from April (63.1%) to
June 2023 (96.0%) in all areas, indicating a one-month delay
compared with the national trend. Given the limited sample
size from Sejong, the detection rate needs to be interpreted

with caution.
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Figure 2. Monthly distribution of coronavirus disease 2019 Omicron subvariants by regions in Chungcheong region
(A) Daejeon. (B) Sejong. (© Chungcheongbuk-do. (D) Chungcheongnam-do.
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Figure 2. Continued

The imported cases reported in the Chungcheong region
involved individuals who tested positive for COVID-19 either
after arriving through the region’s ports or airports or after be-
ing confirmed with COVID-19 in Chungcheong following ar-
rival through a port or an airport in another region. These in-
fected individuals originated from 50 countries, with the high-
est numbers from Vietnam (24.4%, 130 cases), followed by

China (10.7%, 57 cases), the United States (10.2%, 54 cases),

1728
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the Philippines (8.6%, 46 cases), Thailand (6.8%, 36 cases),
and Turkey (4.3%, 23 cases) (Table 2). Among all Omicron
sub-lineages, BA.5 (79.9%, 425 cases) was the most prevalent,
followed by BA.2 (14.3%, 76 cases), BA.4 (2.8%, 15 cases),
and XBB (2.8%, 15 cases). BA.5 remained the predominant
sub-lineage in the top 14 countries and other departure coun-
tries, ranging from 59.3% (United States) to 100% (France,

United Kingdom, etc.) (Table 1, Figure 3).
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Table 2. The status of departure countries of COVID-19
confirmed cases from overseas in Chungcheong region
Rank Country n® (%)

1 Vietnam 130 (24.4%)
2 China 57 (10.7%)
3 USA 54 (10.2%)
4 Philippines 46 (8.6%)
5 Thailand 36 (6.8%)
6 Tiirkiye 23 (4.3%)
7 Mongolia 14 (2.6%)
8 France 14 (2.6%)
9 Singapore 12 (2.3%)
10 Germany 9 (1.7%)
11 malaysia 9 (1.7%)
12 UK 9 (1.7%)
13 Indonesia 9 (1.7%)
14 Italy 8 (1.5%)

Others (36)” 102 (19.2%)

Total 532
COVID-19=Coronavirus Disease 2019; USA=United States of
America; UK=United Kingdom. ®The number of overseas entrants
infected with COVID-19. ®The number of other countries except
for top 14 countries.

Discussion

From February 2022 to June 2023, the Chungcheong
Regional Center for Disease Control and Prevention conduct-
ed a comprehensive analysis of COVID-19 clinical samples in
the Chungcheong region using NGS to identify the sub-lineag-
es of the Omicron variant and analyze the prevalence patterns
of variant viruses in the region.

In the Chungcheong region, a total of 37 distinct Omicron
lineages were identified, comprising 242 sub-lineages. The
prevalence rates of these subvariants were as follows: BA.2
(38.1%), BA.5 (33.0%), XBB (27.3%), BA.1 (0.7%), other
recombinant variants (0.5%), and BA.4 (0.4%). The consis-

tent shift in dominance among Omicron sub-lineages (BA.2,

www.phwr.org Vol 16, No 50, 2023

BA.5, BN.1, and XBB) was observed across all areas within
the Chungcheong region. Identifying the dominant strains
of the Omicron variant in the Chungcheong region and the
trends of mutations contributed to effective infection control
by inhibiting the entry and spread of the variants in the ROK.
Furthermore, confirming the uniform trend in the spread of
variants across all areas within the Chungcheong region and
promptly disseminating this information, along with the im-
plementation of more proactive responses, contributed signifi-
cantly to the stabilization of public health in the ROK.

The emergence of Omicron recombinant variants has
heightened the challenge of identifying variants through tar-
get gene analysis and PCR, given the increasing diversity in
genetic mutation patterns. Continuous mutations have led to
unpredictable diversification of Omicron sub-lineages, raising
concerns about potential reductions in vaccine efficacy and in-
creased immune evasion with the emergence of new variants.
This underscores the importance of enhanced variant sur-
veillance through NGS for identifying Omicron sub-lineages.
Consequently, variant trends among COVID-19-confirmed
cases within the Chungcheong region will be continuously
monitored.

As international exchanges through ports and airports, in-
cluding Gunsan Port, Pyeongtaek Port, and Cheongju Airport,
continue to grow, there is an escalating demand for surveillance
of imported infectious diseases and preemptive responses to
the entry of foreign infectious diseases in the Chungcheong re-
gion. Therefore, the Chungcheong Regional Center for Disease
Control and Prevention is steadfast in maintaining an efficient
infection control system and rigorous laboratory surveillance
to effectively prevent the importation of COVID-19 and in-

fectious diseases from abroad and mitigate their transmission
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Characteristics of Notified Patients with Tuberculosis in the Honam
Region, 2022

Aejung Lee, Jin Kim, Jieun Jung, Hayoung Park, Jeonghee Yu*

Division of Infectious Disease Response, Honam Regional Center for Disease Control and Prevention, Korea Disease Control and Prevention
Agency, Gwangju, Korea

ABSTRACT

In line with the national trend of decreasing new tuberculosis patients, the number of new tuberculosis patients in the Honam
region (Gwangju, Jeonnam, Jeonbuk, and Jeju) is also decreasing every year, and the number of new tuberculosis patients
in 2022 is 2,118 (37.2 per 100,000 population), an 11.0% decrease compared to 2021. Looking at the detailed status, the
proportion of new tuberculosis patients aged 65 or older among new patients in the Honam region was 63.3% of all tuberculosis
patients, which was higher than the national rate (55.8%). Additionally, the incidence of new patients was 113.2 per 100,000
population, which was 6.6 times higher than the incidence of patients under 65 years of age. Among new tuberculosis patients,
only 9.9% are eligible for medical benefits. However, the incidence of new tuberculosis among those eligible for medical aid
(89.6 per 100,000 population) was 2.7 times higher than that of health insurance subscribers (33.6 per 100,000 population).
Additionally, there were 75 patients with multidrug-resistant/rifampicin-resistant tuberculosis, accounting for 2.8% of the
total patients (2,686) in the Honam region. Although the total number of tuberculosis patients is continuously decreasing,
the incidence of tuberculosis in the elderly over 65 years old and vulnerable groups is still high, showing the importance of
systematic management of tuberculosis patients in vulnerable groups. The Honam Regional Centers for Disease Control and
Prevention will continue to manage the national tuberculosis control project to eradicate tuberculosis so that it can be carried

out without disruption.

Key words: Tuberculosis; Incidence; Honam region

*Corresponding author: Jeonghee Yu, Tel: +82-62-221-4120, E-mail: cheeyu@korea.kr

Introduction deaths [1]. The number of new TB cases in the Republic of
Korea (ROK) has continued to decrease to 16,264 in 2022

Tuberculosis (TB) is a respiratory infectious disease caused (31.7 per 100,000 population) since reaching a peak of

by Mycobacterium tuberculosis. According to the World 39,557 in 2011 (78.9 per 100,000 population). Nonetheless,
Health Organization, approximately 10.6 million patients were the incidence remains high as the ROK ranks first and third in

diagnosed with TB worldwide in 2021, resulting in 1.6 million TB incidence and TB-related mortality among all Organization
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Key messages
(D What is known previously?

The new incidence rate of tuberculosis in Korea in 2022
is 31.7 per 100,000 population, a decrease of 11.3%
compared to 35.7 in 2021.

(@ What new information is presented?

The incidence rate of new tuberculosis patients in the
Honam region in 2022 was 37.2 per 100,000 popula-
tion, a decrease of 11.0% compared to 2021.

® What are implications?

Despite the decline in new tuberculosis cases in the
Honam region, the proportion of new tuberculosis pa-
tients aged 65 or older continues to increase, and the in-
cidence of new tuberculosis patients eligible for medical
benefits is 2.7 times higher than that of health insurance
subscribers, requiring active management of vulnerable
groups.

for Economic Cooperation and Development countries [1,2].
Despite the continuous decrease in the number of new TB pa-
tients in the ROK, the proportion of newly diagnosed older
adults aged >65 years is increasing. Meanwhile, the number of
new TB patients who were medical aid recipients was relatively
high [3]. Thus, the active management of the elderly and vul-
nerable populations is increasingly critical.

Older adults aged 265 years account for 20.8% of the total
population in the Honam region (Gwangju, Jeonnam, Jeonbuk,
and Jeju), which is higher than the national average of 17.6%.
In particular, the Jeonnam region has the highest incidence
of TB in the ROK at 24.7%, while the Jeonbuk region has the
third highest incidence at 22.7% [4]. The proportion of medi-
cal aid recipients among the medical insurance subscribers was

4.0% (as of 2021, Jeonbuk had the highest TB incidence in the

www.phwr.org Vol 16, No 50, 2023

ROK at 4.6%, while Gwangju had the third highest in at 4.2%),
which is higher than the national average (2.9%), thus indicat-
ing the need for more intensive management [5]. Accordingly,
this study aimed to analyze the status of notified TB cases in
the Honam region in 2022 to identify the characteristics of
(new) TB cases in the region so that the findings can be used
as baseline data for developing TB control measures tailored to

the specific regional characteristics.

Methods

For TB cases in the Honam region (Gwangju, Jeonnam,
Jeonbuk, and Jeju), 2,686 cases were selected and analyzed
using raw data from patients with confirmed and suspect-
ed TB reported and notified in the Integrated Disease and
Health Management System of the Korea Disease Control and
Prevention Agency (KDCA) between January 1 and December
31, 2022, excluding data indicating “diagnosis change” in the
“treatment outcome report” section. In addition, the 2022
resident registration population from Statistics Korea [4] was
used as the base population for calculating the number of (new)
notified cases. Meanwhile, the new case rates by type of health
insurance coverage were calculated based on the 2021 popula-

tion covered by the National Health Insurance Service [5].

Results

1. Status of TB notification in the Honam region
in 2022
In 2022, a total of 20,383 (39.8 per 100,000 popula-
tion) TB cases were reported in the ROK [2], while 2,686

(47.1 per 100,000 population) TB cases were reported in
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the Honam region, accounting for 13.2% of all cases in the
ROK. The number of cases in the Honam region decreased
by 9.5% (281) compared with that reported in 2021 (2,967,
51.8 per 100,000 population). The number of new TB cases
in the Honam region was 2,118 (37.2 per 100,000 popula-
tion), which accounted for 13.0% of 16,264 new cases in the
ROK (31.7 per 100,000 population); however, it decreased
by 11.0% (263) compared with that reported in 2021 (2,381,
41.6 per 100,000 population) [2]. The number of new cases in
2022 also decreased by more than half (56.4%) over the past
10 years since its peak in 2012 (n=4,857, 83.9 per 100,000
population) (Figure 1).

Among the new TB patients in the Honam region, 56.8%
were men (n=1,203, 42.3 per 100,000 population) and 43.2%
were women (n=915 patients, 32.0 per 100,000 population).
These proportions were similar to the national statistics (men:
58.9% and women: 41.1%) [2]. The number of new TB pa-
tients by age in 2022 decreased compared with that in the pre-
vious year for all age groups, except the 0-9-year and 30-39-
year groups; the highest decrease (39.8%) was reported in the
40-44-year group (Table 1). The number of new TB patients
aged =65 years (113.2 per 100,000 population) was 0.6 times

higher than that of patients aged <65 years (17.2 per 100,000
population) and the national rate (100.6 per 100,000 popula-
tion) [2]. Moreover, the proportion of patients aged =65 years
living in the Honam region (9.5%) showed a smaller margin
of decrease than their counterparts (13.7%). The percentage
of new male TB patients increased rapidly from the age of 30
years and reached 80.4% at ages 50-54 years. Meanwhile, the
percentage of new female TB patients was the highest (61.8%)
at the age of 280 years (Figure 2).

With regard to new TB cases in four cities and provinces
within the Honam region notified in 2022, the number of
cases decreased in all regions compared with that reported
in 2021. In particular, Gwangju (n=352, 24.6 per 100,000
population) showed the largest decrease of 18.9% from 2021
(n=434, 30.2 per 100,000 population), whereas Jeju (n=196,
29.1 per 100,000 population) showed the smallest decrease of
5.3% from 2021 (n=207, 30.8 per 100,000 population). The
new TB case notification rate was highest in the Jeonnam re-
gion (50.4 per 100,000 population), followed by Jeonbuk (36.8
per 100,000 population), Jeju (29.1 per 100,000 population),
and Gwangju (24.6 per 100,000 population) (Table 1). With

regard to the incidence of TB by city, county, and district, the
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2001|2002 2003|2004 | 2005 [ 2006 [ 2007 | 2008 | 2009 |2010| 2011{2012 (2013|2014 2015|2016 (2017 {2018 | 2019|2020 | 2021|2022
Total TB cases |5,666(6,491|5,177|5,138|6,042|5,347 | 5,050 5,084 | 5,981|5,342|5,730(6,071 (5,319 5,181| 5,162 | 4,841 4,608 | 4,399 3,920 | 3,326 | 2,967 | 2,686
I New TB cases |4,126(4,803|3,780|3,710(4,363|4,048|3,710(3,796|4,387 | 4,007 | 4,298 4,857 | 4,196 |4,172| 4,040 | 3,844 | 3,611|3,451|3,132(2,627|2,381| 2,118
~@- Total TB rates | 93.8 [108.2| 87.2 | 87.3 |103.6| 92.3 | 87.5 | 88.2 [103.8| 92.6 | 99.2 |104.8| 91.7 | 89.1 | 88.6 | 82.9 | 79.0 | 756 | 67.7 | 57.7 | 51.8 | 471
—o- New TB rates | 68.3|80.1|63.7 [ 63.0| 748|699 (643|659 |762|695|744 (839|723 |717|69.3|659|619|59.3|54.1|456 (416372

Figure 1. (New) Tuberculosis (TB) notification case and rates, Honam region, 2001-2022
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Table 1. New tuberculosis (TB) notification cases and rates in the Honam region, 2020-2022
2020 2021 2022
Change Change
Cases Rates? Cases Rates” Differ— % Cases Rates” Differ—
% Change
ence Change ence
Total 2,627 456 2,381 41.6 =246 A9.4) 2,118 37.2 -263  A(11.0)
Province
Gwangju 493 341 434 30.2 -59  A(12.0) 352 24.6 -82  A(18.9)
Jeonnam 1,044 565 1,015 554 29 A28 917 504 -98  A(9.7)
Jeonbuk 821  45.6 725 40.6 -96  AQL7) 653 36.8 VNCE)
Jeju 269 403 207  30.8 -62  A(23.0) 196 291 11 AG3)
Sex
Male 1451 505 1316 46.0 -135 A(93) 1,203 423  -113  AB.6)
Female 1,176 40.7 1,065 37.1 111 A9.4) 915 32.0 -150 A(14.1)
Infection site
Pulmonary TB 2,008 349 1,839 32.1 -169  A@B.4) 1,645 289 -194  A(10.5)
(smear positive) 716 12.4 718 125 2 0.3) 580 10.2  -138 A(19.2)
Extra-pulmonary TB 619 107 542 95 =77  A(12.4) 473 8.3 -69  A(12.7)
Age group
0-4 4 21 0 00 -4 A(100.0) 2 13 2 (100.0)
5-9 1 04 1 04 0o (0 1 04 0 0.0
10-14 4 1.5 1 0.4 -3 A75.0) 6 2.2 5 (500.0)
15-19 22 7.1 16 5.6 -6 A27.3) 11 4.0 -5 A(31.3)
2024 61 164 40 112 21 A(B44) 25 74 -15 AB375)
25-29 66 19.9 60 179 -6 A9.1) 39 117 21 A(35.0)
30-34 72 256 38 135 -34  A47.2) 43 15.0 5 (13.2)
35-39 74 19.9 50 14.3 24 A(32.4) 50 154 0 (0.0)
40-44 89 221 93 23.0 v (4.5) 56 13.8 =37 A(39.8)
45-49 128 267 99 215 29  AQ2.7) 95 215 -4 A4.0)
50-54 174 36.0 161  32.8 -13 A(7.5) 138 27.8 23 A(4.3)
55-59 180 383 159 344 =21 A7) 145 314 -14 A@B.8)
60-64 194 45.0 183 403 -1 ABG) 167 355 -16 AB.7)
65-69 190 609 189 57.0 -1 A05) 162 46.2 27 A(14.3)
70-74 247 924 244 88.2 -3 Al.2) 194 693 =50  A((20.5)
75=79 356 1569 305 1369 -51  A(14.3) 264 1203 -41  A(13.4)
80=< 765 2589 742 2375 23 A(3.0) 720 216.0 =22 A(3.0)
0-64 1,069  23.0 901 19.6 -168  A(15.7) 778  17.2 -123  A3.7)
65< 1,558 1414 1,480 1295 =78  A(5.0) 1,340 113.2  -140 A95)
Unit: person. A=decrease. “Person/100,000 population.
new TB case notification rate was highest in Jindo-gun (114.4 By type, among the total 2,118 new cases in the Honam re-

per 100,000 population), followed by Sinan-gun (108.2 per gion in 2022, pulmonary TB accounted for 77.7% (n=1,645,
100,000 population) and Haenam-gun (96.5 per 100,000 28.9 per 100,000 population) and extrapulmonary TB ac-
population) in the Jeonnam region (Figure 3). counted for 22.3% (n=473, 8.3 per 100,000 population). The
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Figure 2. New tuberculosis (TB) notification case and rates by sex and age group, Honam region, 2022

A

108.2
86.9-108.2
75.6-86.9
60.3-75.6
48-60.3

10.9-16.1

Figure 3. Rate of new tuberculosis cases and smear-positive new cases of pulmonary tuberculosis by city, county, and district in

the Honam region, 2022

(A) New tuberculosis (TB) notification rates by city, county and distrct in Honam region, 2022. (B) Smear-positive new TB notification rates by

city, county and district in Honam region, 2022.

number of new pulmonary and extrapulmonary TB cases de-
creased by 10.5% (n=194) and 12.7% (n=69), respectively,
compared with those reported in 2021 (1,839 and 542 cases,
respectively). Among the pulmonary TB cases, 580 were new
smear-positive cases (10.2 per 100,000 population). These
cases accounted for 35.3% of all new pulmonary TB cases in
2022, which is 19.2% (n=138) lower than that in 2021 (Table
1). For pulmonary TB cases by city and province, the high-

est rate of new smear-positive cases was reported in Jeonnam

1744

(15.3 per 100,000 population), followed by Jeonbuk (9.8 per
100,000 population), Gwangju (6.5 per 100,000 population),
and Jeju (5.0 per 100,000 population). For new pulmonary TB
cases by city, county, and district, the highest rate was reported
in Gangjin-gun (39.0 per 100,000 population), followed by
Wando-gun (33.4 per 100,000 population) and Yeongam-
gun (32.4 per 100,000 population) in the Jeonnam region
(Figure 3).

Among all new notified cases in the Honam region, 2,098

www.phwr.org Vol 16, No 50, 2023


http://www.phwr.org

I Public Health Weekly Re.:uu’\

(99.1%) were notified and reported by medical institutions, in-
cluding general hospitals (n=1,874, 88.5%), hospitals (n=209,
9.9%), and clinics (n=15, 0.7%). Meanwhile, only 20 cases
(0.9%) were reported by public health centers. The number
of cases notified by public health centers decreased by 3 cases
(13.0%) compared with that in 2021 and by 84 cases (80.8%)
since 2018. In terms of the characteristics of new cases notified
by public health centers, Jeonnam (n=13, 65.0%), Jeonbuk
(n=4, 20.0%), and Gwanju (n=3, 15%) regions had the highest
smear-positive pulmonary TB cases (n=8, 40.0%) and foreign-

born TB patients (n=3, 15.0%) (Suppl 1, 2).

2. Status of TB notification by type of health
insurance coverage in the Honam region

Among the population covered by health insurance in the

Honam region in 2021 (n=5,837,752), 4.0% (n=234,261)
were medical aid recipients [5]. However, the percentage
of medical aid recipients among new TB patients in 2022
(n=2,118) was 9.9% (n=210), indicating a higher percent-
age of medical aid recipients among the total population of the
Honam region. The calculation of new TB cases in 2021 based
on the population covered by health insurance in 2021 showed
that the rate of new TB patients among medical aid recipients
was 89.6 per 100,000 population, which was 2.7 times higher
than that among the national health insurance subscribers (33.6
per 100,000 population). Moreover, the rate of new smear-
positive pulmonary TB patients among medical aid recipients
(29.0 per 100,000 population) was also 3.2 times higher than
that among the national health insurance subscribers (9.0 per

100,000 population). The rate of new patients among medical

Table 2. New tuberculosis (TB) notification cases and rates by types of health insurance and site of infection in the Honam
region, 2022
Medical security
-
cases (person/ Rates” Rates” Rates” U(r;])l;r;(s)g\::)]
(person) 1 OO’OQO Case  (person/ Case  (person/ Case  (person/
population) (person) 100,000  (person) 100,000  (person) 100,000
population) population) population)
New TB 2,118 37.2 2,092 35.8 1,882 33.6 210 89.6 26
Site of infection
Plmonary TB 1,645 28.9 1,628 279 1,455 26.0 173 73.8 17
(smear positive) 580 10.2 571 9.8 503 9.0 68 29.0 9
Extra-pulmonary TB 473 8.3 464 7.9 427 7.6 37 15.8 9
Age (yr)
<65 778 17.2 754 16.1 673 14.9 81 53.4 24
65< 1,340 113.2 1,338 114.5 1,209 111.3 129 156.1 2
Province
Gwangju 352 24.6 348 23.7 308 21.9 40 64.4 4
Jeonnam 917 50.4 900 48.3 824 459 76 111.5 17
Jeonbuk 653 36.8 649 35.8 582 33.6 67 80.6 4
Jeju 196 29.1 195 28.1 168 25.0 27 129.9 1
YCases per 100,000 persons. Calculated using beneficiaries of the National Health Insurance in 2021 (Source: National Health Insurance
Statistical Yearbook 2021). b)People with no history of national health insurance by December 31, 2022.
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aid recipients by region was highest in Jeju (129.9 per 100,000
population), followed by Jeonnam (111.5 per 100,000 popu-
lation), Jeonbuk (80.6 per 100,000 population), and Gwangju
(64.4 per 100,000 population) (Table 2).

For the population aged <65 years, the rate of new TB pa-
tients among medical aid recipients (53.4 per 100,000 popu-
lation) was higher than that of national health insurance sub-
scribers (14.9 per 100,000 population). The age group with
the largest difference was the 15-19-year group, which showed
a 4.5 times higher rate among medical aid recipients than the
national health insurance subscribers. In addition, the 25-34-
year and 45-69-year groups showed more than three times
higher rates of new cases among the medical aid recipients
than among the national health insurance subscribers (Table 2,

Figure 4).

3. Status of drug-resistant TB and foreigners
among notified cases in the Honam region
In 2022, 75 patients had multidrug-resistant TB (MDR-
TB) and rifampin-resistant TB (RR-TB) in the Honam region,
accounting for 2.8% of all TB patients in the Honam region.
Of these patients, 60.0% (n=45) had a newly diagnosed TB,

while 40.0% (n=30) were re-treated patients. The percentage

of MDR-TB/RR-TB patients was higher in the re-treated group
(5.3%) than in the new TB group (2.1%) and higher among
Korean nationals (2.7%) than among foreigners (0.1%). By age
groups, the rates appeared similar in patients aged <65 years
(n=38, 1.4%) and >65 years (n=37, 1.4%). By region, the rates
were highest in Jeonnam (n=32, 1.2%), followed by Jeonbuk
(n=19, 0.7%), Gwangju (n=17, 0.6%), and Jeju (n=7, 0.3%)
(Table 3).

In addition, 91 foreigners in the Honam region devel-
oped TB in 2022, accounting for 3.4% of all TB patients in the
Honam region (n=2,686), and was 9.9% (n=10) lower than
that in 2021. Meanwhile, 78 foreigners were newly diagnosed
with TB, accounting for 3.7% of all new TB patients (n=2,118)
and representing a decrease of 7.1% (n=06) compared with that
in 2021. Among the foreign patients with newly diagnosed
TB, 57 had pulmonary TB, which was 9.6% (n=5) higher
than that in 2021. Meanwhile, 21 foreign patients had extra-
pulmonary TB, which was 34.4% (n=11) lower than that in
2021. In terms of the number of foreigners with newly diag-
nosed TB by city and province in the Honam region in 2022,
all cities and provinces, except Jeonbuk (n=21, 5.0% increase),
showed a decreasing trend compared with that in the previous

year: Gwangju (n=17, 22.7% decrease), Jeonnam (n=35, 2.8%
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Figure 4. New tuberculosis (TB) notification cases and rates by types of health insurance and age group in the Honam region,

2022
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Table 3. Tuberculosis (TB) notification cases by types of drug-resistant TB and treatment in the Honam region, 2022
Total New cases Previously tre?)ted
cases, etc.
Total cases 2,686 (100.0) 2,118 (100.0) 568 (100.0)
MDR/RR-TB 75 (2.8) 45 (2.1) 30 (5.3)
Extensively drug-resistant TB” 0(0.0) 0(0.0) 0(0.0)
Pre-extensively drug-resistant TB® 2(0.1) 2(0.1) 0(0.0)
Multidrug-resistant TB” 45 (1.7) 25 (1.2) 20 (3.5)
Rifampicin-resistant TB® 28 (1.0) 18 (0.8) 10 (1.8)
Nationality
Korean 72 (2.7) 43 (2.0) 29 (5.1)
Foreign-born 3(0.1) 2(0.1) 1(0.2)
Age (yr)
<65 38 (1.4) 20 (0.9) 18(3.2)
65< 37 (1.4) 25(1.2) 12 (2.1)
Province
Gwangju 17 (0.6) 10 (0.5) 7(1.2)
Jeonnam 32(1.2) 21 (1.0) 11 (1.9)
Jeonbuk 19 (0.7) 9(0.4) 10 (1.8)
Jeju 7(0.3) 5(0.2) 2(0.4)
Unit: person or (%). MDR/ RR-TB=multidrug/ rifampicin-resistant TB. a)Relapse patients, treatment after failure patients, treatment after loss
to follow-up patients, other previously treated patients, patients with unknown previous TB treatment history, other patients. “I'B caused by
Mycobacterium tuberculosis strains that fulfil the definition of MDR/RR-TB and that are also resistant to any fluoroquinolone (levofloxaxin,
moxifloxacin, ofloxacin, gatifloxacin) and at least one additional group A drug (bedaquiline, linezolid). “TB caused by M. tuberculosis
strains that fulfil the definition of MDR/RR-TB and that are also resistant to any fluoroquinolone. “TB caused by M. tuberculosis strains
that are resistant to at least both rifampicin and isoniazid. ®TB caused by M. tuberculosis strains resistant to rifampicin. These strains may be
susceptible or resistant to isoniazid (i.e., MDR-TB), or resistant to other first-line or second-line TB medicines.

decrease), and Jeju (n=5, 16.7% decrease) (Suppl 3).

4. Status of TB notification among the older
adults aged 265 years in the Honam region
The total number of TB cases among the elderly aged >65

years in the Honam region in 2022 was 1,680 (142.0 per

100,000 population), representing a decrease of 6.8% (n=123)

from the previous year. The number of new TB patients among

this population was 1,340 (113.2 per 100,000 population),
representing a decrease of 9.5% (140) compared with that in

2021 (n=1,480, 129.5 per 100,000 population). Despite the

continued decrease in the number of new TB patients among

www.phwr.org Vol 16, No 50, 2023

the older group (265 years) since 2017, the percentage of
newly diagnosed TB patients aged >65 years has been increas-
ing each year. It even exceeded 50% in 20106. In 2022, patients
aged =65 years with newly diagnosed TB accounted for 63.3%
of all new TB patients in the Honam region. With regard to
TB incidence by region, Jeonnam (141.2 per 100,000 popu-
lation) showed the highest rate, followed by Jeonbuk (105.2
per 100,000 population), Gwangju (90.6 per 100,000 popu-
lation), and Jeju (73.8 per 100,000 population). In addition,
387 new pulmonary TB patients aged >65 years were smear
positive, accounting for 66.7% of all new smear-positive pul-

monary TB patients (n=580) (Table 4, Figure 5).
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Table 4. New tuberculosis (TB) notification cases and rates in elderly people by pathological location and result of sputum
smear tests, Honam region, 2020-2022
2020 2021 2022
Change Change
Cases Rates” Cases Rates” Differ— % Cases Rates” Differ- %
ence Change ence Change
TB 1,930 175.2 1,803 1577 -127  A(6.6) 1,680  142.0 -123  A6.8)
New TB 1,558 1414 1,480 1295 -78  A(5.0) 1,340 113.2 -140  A(9.5)
Pulmonary TB 1,214 110.2 1,155 101.0 =59  A@49) 1,044 88.2 111 A9.6)
(smear positive) 467 424 488 427 21 4.5) 387 327  -101  AQ0.7)
Extra-pulmonary TB 344 31.2 325 284 -19  A(5.5) 296 25.0 -29  A@B9)
Province
Gwangju 256 128.8 230 1105 26 A(10.2) 197 90.6 33 A(14.3)
Jeonnam 701 164.6 706 161.1 5 ©.7) 636 1412 -70  A(9.9)
Jeonbuk 494 131.6 458 1175 -36  A(7.3) 424 1052 34 A(74)
Jeju 107 105.1 86  80.2 =21  A(19.6) 83  73.8 -3 AB35)
A=decrease. “Person/100,000 population.
[ Cases in aged under 65 years 4
= 5,000 - HE Cases in aged 65 and older - 80 o3
@ -o- The proportion of new TB notification cases aged 65 and older among the total number of new cases 5o
£ 40004 622 33 [ 70 g’gg
@ 60 s@ §
17} a2a
8 3,000 50 o3
c 5 &1 9,
5 40 233
© i Q=
8 2,000 M F30 802
© D o ®
1000 20 253
g L 1,568 1,480 1340 IRTEOEE]
= S8
% 0 - T T T T T T T T T -0 @ 8
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 >

Figure 5. New tuberculosis (TB) notification cases and proportion in people aged 65 and older in the Honam region, 2013-2022

Discussion

The rate of new TB cases in the ROK has steadily decreased
by 58.9%, from 39,557 in 2011 to 16,264 in 2022, over the
past 11 years [2]. The rate of new TB cases in the Honam re-
gion has also been continuously decreasing in line with the na-
tional trend; it has decreased by an average of 7.8% per year
over the past 10 years, with a total decrease of 56.4% (from
4,857 cases in 2012 (83.9 per 100,000 population) to 2,118
cases in 2022 [37.2 per 100,000 population]). However, the
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rate of new TB cases in the Honam region in 2022 (37.2 per
100,000 population) was higher than the national rate (31.7
per 100,000 population); in particular, Jeonnam showed the
second highest rate of new cases among 17 cities and prov-
inces in the ROK, trailing only Gyeongbuk (50.5 per 100,000
population) [2]. The percentage of new TB cases involving
older adults aged >G5 years has also continued to increase,
accounting for 63.3% of all new TB cases in the Honam re-
gion in 2022, which is higher than the national rate (55.8%).

Moreover, older adults aged 265 years with TB accounted for
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66.7% of all smear-positive pulmonary TB patients, which is
relatively more contagious. Such a high rate of new TB cases
in the Honam region could be attributed to the high percent-
age of the elderly population (aged >65 years) in the ROK. In
2022, 24.7%, 23.3%, and 22.7% of older adults diagnosed
with TB originated from Jeonnam, Gyeongbuk, and Jeonbuk,
respectively [4]. Moreover, although most TB cases are re-
ported and notified by private medical institutions (99.1%),
especially by general hospitals or higher (88.5%), some regions
have low accessibility to health services due to geographical in-
fluences. In the Jeonnam region, 5.3% of patients from general
hospitals had no access to health services within 90 minutes,
while 4.3% from secondary medical institutions had no ac-
cess to health services within 60 minutes. These values were
higher than those at the national level (1.6% and 1.5%, respec-
tively) [6]. These factors may have contributed to the possibil-
ity of relatively late detection of TB. Moreover, an investigation
of new cases in the Honam region by type of health insurance
coverage showed that the rate of new cases was 2.7 times high-
er among medical aid recipients (89.6 per 100,000 popula-
tion), who are socioeconomically vulnerable, compared with
that among the national health insurance subscribers (33.6
per 100,000 population). This rate was 3.5-fold lower than
the rate of new TB cases between medical aid recipients and
national health insurance subscribers at the national level [3].
However, Jeju (129.9 per 100,000 population) and Jeonnam
(111.5 per 100,000 population) regions showed a higher
proportion of new TB patients among medical aid recipients
than the national average (99.7 per 100,000 population) [3].
Furthermore, the proportion of smear-positive pulmonary TB
patients was also 3.2 times higher among the medical aid re-

cipients than among the national health insurance subscribers.

www.phwr.org Vol 16, No 50, 2023

Meanwhile, the proportion of patients with MDR-TB and RR-
TB, which are more difficult to treat, was higher in the re-treat-
ed group than in the new TB group. This finding indicates the
necessity of managing patients with MDR-TB and improving
the treatment success rate. Therefore, more systematic man-
agement (from TB diagnosis to completion of treatment) is
needed to reduce the incidence of TB in the elderly and vul-
nerable groups. Accordingly, KDCA has invested efforts for
the early detection and treatment of TB by implementing a
home visit TB screening project to eliminate the blind spots of
vulnerable groups. In addition, KDCA announced the “Third
National Strategic Plan for Tuberculosis Control.” This initia-
tive is aimed at reducing the TB incidence rate to less than 20
per 100,000 population by 2027 by performing specific tasks
throughout the entire cycle of TB prevention, diagnosis, and
treatment to achieve TB eradication (TB incidence rate of less
than 10 per 100,000 population) by 2030. Meanwhile, the
Honam Regional Center for Disease Control and Prevention
is working with relevant organizations, including local govern-
ments and medical institutions, to conduct thorough epide-
miological investigations and provide follow-up care for con-
tacts of TB patients in group facilities and family members of
TB patients within the region. This measure ensures the early
detection of undiagnosed patients and prevents the spread of
TB. Furthermore, access to treatment for TB patients from
vulnerable groups should be improved. These measures in-
clude the conduct of personalized case management projects
linked to health and welfare services until a complete cure is
achieved based on the vulnerability of TB patients through no-
tified patient management. Additionally, efforts to support the
operation of private-public mix TB control projects and the

MDR-TB consortium should be implemented to increase the
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treatment success rate for TB patients and MDR-TB patients in

the region.
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QuickStats

Trends of Survival and Brain Function Recovery in Sudden Cardiac
Arrest Patients, 2012-2022

In patients with sudden cardiac arrest, the survival rate increased 1.8 fold (5.4%p) from 4.4% in 2012 to 7.8% in 2022,
and the rate of brain function recovery increased 2.8 folds (3.3%p) from 1.8% in 2012 to 5.1% in 2022 (Figure 1).

Percentage (%)

—o— Rate of survival
—— Rate of brain function recovery

0

T
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Survey years

Figure 1. Trends of survival and brain function recovery in sudden cardiac arrest patients, 2012-2022

*Sudden cardiac arrest: status of severely impaired or ceased activity of the heart.

fRate of survival: proportion of survived patients (with the survival defined as discharge at the emergency room, or discharge, voluntary
discharge, or transfer after admission).

fRate of brain function recovery: proportion of patients who sufficiently recovered to achieve independence with the tasks of daily living among

patients with sudden cardiac arrest.

Source: 2022 Sudden Cardiac Arrest Surveillance Statistics, https://www.kdca.go.kr/injury

Reported by: Division of Injury Prevention and Control, Director General for Health Hazard Response, Korea Disease Control and
Prevention Agency
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