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U JE A7HOpen Access) SHEA| 24 ML 1150} o] &7}t FilwX] o=t}

AR 97 =37 F40] vt Ang ZAstolof ahul, o] Yol HAEEA S Y-8 A o] 5tsh A W21% ) 8] (International
Committee of Medical Journal Editors, ICMJE)2] Recommendations for the Conduct, Reporting, Editing, and Publication of Scholarly Work in
Medical Journals (https://www.icmje.org/) = HY YL 3] 9] 2] u}Ett.

0

A
e

[¢]

About the Journal

2 10737 AR (eISSN 2586-0860)2 2008'd 4 4 A7He ARde]A o] F4] gh&xoln 7/JRoR W5 5o ‘%
T oA AFEE ZAANAS E5) AT A © A AR E 7|Hto g TAZEA0] AT} ]
o, AFEHe FEe APEgAY B4 Aebs FHds g9 2 ke dee F1t o] A (https://www. phwr.org/)°l
A F7HE Qlo] AREA T 4 Stk eA7t H o] ERER] g A FESY AT http://nl.go.kr)oll IO =N S| UG
of thet AAA A= Bt 9 FES At 527 A7) 2 2E HAA(Open Access) S&A| &, A2HE 0]-& 2FH(Creative Commons
Attribution Non-Commercial License; http://creativecommons.org/licenses/by-nc/4.0)°l| whet B[4 B2 02 ARE AAP4E F2T 4= Q1o

A BH 0= A48T A9 BANYL S7HE Wolof Tk,

Submission and Subscription Information

F0 A7 A e =79 Faee 298 FuAA"> (https://www. phwr.org/submission)& E914 7FsohY =5l Al Q39
£ W82 9 B3 A4S gt 33t A7 i‘zl%% 2t D}%’Ji S oIAE Bl A= AoH, F7] FES U F2 olH Y
(phwrcdc@korea.kn)2 ™, &% d

716t BE o) H3H+82-43-219-2955, 2958, 2959) Rk (+82—43-219—2969) E o] U (phwredc@korea k)& 53 7F53}c.

(o]
.(

AR AE T 479 oﬂrﬂﬁ EEEE R HAA: @ =

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

E5°]A. https://www.kdca.go.kr %“ﬂ°]?‘] http://www.medrang.co.kr

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



R

elSSN 2586-0860

Public Health Weekly Report

9—] 202149 79~20249 79

2]

#39]

RD B W
Ik nF N

or
o
os
o

™
T

7

=

Tor
2
o W

o

o

ol
‘WO
™
..A_IO
of
S
o
=
s
or
=
o o &
oF ¥ E

A
w..u_,@me g
A H~ W

Fefsta ojeyst

o] A13]
o
o

oA

[
gl

s

sheistin Aivtethet

o

Altkel
1

(o]
R

—
ca
—'A
o
X o
o o

Tor
=
o
or

ﬂ

B E o

%
N i

ko3

Azt ol sheyst

A

5L ojzhe st

]

==
R

o
o

27

7

or

%

A

A
or

T

—_—
110

NSIGE

FAst

i
,__uo_ﬂ ol
N 5

Fa

Bl

ol

T

742

X

o

R

o
ofp

N

A
~

%]_
Teiista ofhepst

=

or

BO
oF H

__O._ M.rwmc

N T

o15F

Gl

O
™
5

or

oy

X

SHAEY

w24

o

JI=E

]

Zx

a3yl
A

%

]

34
A3

Korea Disease Control and
Prevention Agency

KDCA

@

3l

A
o

o] 3]
A



Check for
updates

XAHZLAl B
elSSN 2586-0860
https://doi.org/10.56786/PHWR.2023.16.28.1 Public Health Weekly Report

7t A X Lid= 2ES et Z2HEEUHSHE-

ORI, HMIE'", 0|22, 8t
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F2uutolY AR AF-19 3 A1719 A AHE S7tol e Q=7 Ul A A #E9 Fa40l FAEHL Qi YA
Wil 9 #EE F A WAAZ WA T &5 (carbapenem-resistant Enterobacteriaceae, CRE) &% Al17o] vy &
7vstal low, 53] ARG AAIE Heed AE F 9=7|H 71 Bof 7htHdEslR 4 B4 CRE (carbapenemase-producing
Enterobacteriaceae, CP-CRE) Z¥% Alazdo] 71 &4 veh, olof tigh A moh-Z flsf ZdAZF U -SAE - FARF AR (&
FHT YA LD -BAF AT Ho] FFLE JGRAE AASHT 20229 69-12€ F4HFHA] W CRE A A11E 237003 8)
I 2 2070 8 Lo CRE At 2AMA BA T S4AA 42 59, TLHL/8%8E 5 J=7|1¢ 732 CRE A 4

.l

o
2|, CP-CRE ¥ &%, carbapenemase #5/F43 52 AT & Ach £ A A3E 5o A9 W 9J=7|F 7348 58S
e w5y FAAdEE nSWES Jidety, QB2 A ATkt FEEE Uk 58T 5 Qe SAVIEEE vyl o
H, toprt A9 W Y di-golets 359 535S Yol 37 7 B89 M-S AT 5 Aok
ZQ ZAMO: et dA A WA A5 ZHted B4, A WA Acinetobacter; 3AA WA, w2 L A
M 2 Prevention, CDC)] E11 = HH|4] o] YA /g ]9
840 HA4E 1 Q1] AT YL FAYA HAF(h
IRUHIHAZTHS-19 F-JA7] AdLEA] gt & AW 6%)" g 93t JadEdde HAggEe
A Ayo] F7ksto] olof tigt |7t " Qo= 2022 2 Aot WA TAAAE +9 Fold, o] T ZHeksH
| o] AR EA| 9 ATE (Centers for Disease Control and U Al ot <55 (carbapenem-resistant Enterobacteriaceae,

1) MLEZAHACRE, VRSA [vancomycin-resistant Staphylococcus aureus]) & BE2ZA|HA(VRE [vancomycin-resistant enterococci], MRSA [methicillin-
resistant Staphylococcus aureus]), MRPA [multidrug-resistant Pseudomonas aeruginosa), MRAB [multidrug-resistant Acinetobacter Baumannii]) S & 6&
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A W+ 5 ZHHE AW/ WAl o &+t E(carbapene-
mase-resistant Enterobacteriaceae, CRE) Z¥5 Ali170]
20189 11,9547A0A4 20229 30,5227 °.F Z7FsF¥ AL,
BAFNE 5| 57} ol HSED AR 71 &

Al e

@ M=Z0| &H & HE=27?

AGVAGR SN - A FFEAE o) FAFAA
CRE #95S 418 (JDFTHLL 2099 738
CRE ¥4 22| Je(194 22 vs. LIE Ze)), 7ty

8’4 CRE W8(74.2% vs. 80.4%) 9 o 27)%
b g as 48 BAE AE @A L 4R
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CRE) 4952 20109 HZZAAA A 20173 A43HA]
AAR AR AI2], Al F 43142 20189 11,954
AolA 20229 30,5227 22 A& 7ok QITH3L.

CRE #9359 &A1 W4 714 T 7hbdEsiass
st FHbE R R A A A&t (carbapen-
emase-producing Enterobacteriaceae, CP-CRE) 352 &
A W Eelaa fAAE o HEAE e 4 Qlo]
[4], 2= 713 413 A] CP-CRE SRIAAE &3 YL 4+

7F AAst = AStal T2l

9.7% (1,3952)5 AR5 vle=d Al F 7M &4 U
EFATHB).

Al AeddYd-SAE(FEdAE) N = it
FAA W G271 HEEEYE, 2 Y)NA CRE 5 ZA

gatol ofet Sladdaday 2 548 metsto], A9

1. ZAL LR

2 7|8 %A= 27 CRE/CP-CRE A1 54EA43} 9
271 W e A mtehg fjet IEHA RAeR
Jstitt. A2 & CRE/CP-CRE At 42 HAHY
Al 5715 EEE 2370, 8FE Y 2070 71E)lA
202249 6¥-12¢ AlilE CRE AR £AM/CP-CRE 4134
59 AEE 7|9ro g EA5191, CRE AH|A % CP-CRE
Al 7ol Aok vl &S FHEE eI

SAAA EALZ FARFA A 20229 69-12% CRE
A e Ave QY 2071 71 BEE DE 9F 2071 A
Al, °F 400785 20239 1€-2€0] A5t E4s13lt. 4
A A3 B (spots)= 71EH 072 20219 JeBALGY &
GAF W AF-H B2 Faste], ARt ARYES
5717 23, B2/ 8 7 FENETt 2 & STt
dotgich. AAE AA AFH 9 5= 74 R

< 3 297 UER A
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1. 3484 E404 aFEd 2 A WEE AEEA
0|z 72t eS| 20224 )
ac ®¥s o 68 78 sy om o8 118 128 Eea
(n=7) (=34) (=36) (h=22) (=31) (n=20) (n=13)

v 226 9 5.5 1 3 2 2

2 197 23 141 5 7 3 3 2 3 - A & AEd 2H
-8 EEF W Add
Erac]
o727 FRF7E W A
S &7to]

3P 248 9 55 2 1 2 1 3 -SEA} A &4 Al 2
-3t WA £ 9K Al o=
£50]
-3kt WA SHA Al 2

4 172 16 9.8 3 2 4 4 1 2 -98d ERF W Addg
¥

5 257 5 3.1 1 1 2 1

6” 209 12 7.4 3 2 1 3 2 1

7 407 1 0.6 1

8 352 1 0.6 1 -7 FEZT O A
Eras]

9 372 7 43 1 2 3 1

10 295 7 4.3 1 3 3 -8 FEFT W A
Eras]

117 136 20 123 3 6 2 6 3

12 180 3 1.8 3 -3 A 948 AlHd 2H
-SEA} A £ 914 AT B
Al &

13 223 9 55 1 2 4 1 1

14 288 9 5.5 2 1 1 4 1 953 EFEF W Al
¥

15 580 10 6.1 2 2 2 2 2 -ogd FEF7 W Add
Eias]
o8 FEF W AEd
S £5g0]

16 176 5 3.1 2 2 1

17 539 7 43 3 2 1 1 -olg3 SR W AlEd
S £5g0]

18 199 3 1.8 1 1 1

19 397 3 1.8 2 1 -2 A &9 AlHd 2H
-Sk} A skl Al W

20 374 4 2.5 1 2 1 -olg3 SR W AlEd

97} 22591 ¥ 17, YCRE (carbapenem-resistant Enterobacteriaceae) Al A4

Z|H#13 7182 2 T A Tz A 9)).
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B 71924 9o AGAME S} AN 7} ol
SUAAZ FHAAL, 2 78] A B E 30 1%
spaiet.

3. EHAN 2N

ono
3 A|= Pipette Swab Plus (Saline; 3M)E A}-8-5}0

H =
T&]IX

7HatE A A 33 Al (ertapenem, imipenem, merope-
450l et S glsksithol. +
AH oz #FF 572 CHROMagar™ KPC (Hangang)o] &=

nem, doripenem &

S & AEE J2E &4 B85tko] VITEK 2 Compact
A 44 AT
S 2 2ol

Az 7t AE FYA 4F0] Z=EH TREK MIC plate

2] 2-371 Hge AR

I 20 7l&d WHoE AHSFATE. FARFIA] BHEkdd (Sensititre KORN MIC plate; Thermo)oll %, siJet 5 2+
A S AA et 5 257, carbapenemase 143 FAAZE & S AT = AEe 4G A 5 E(minimal
B2 34724 AH 59 € 5 3
it aAd ®F 2 aAd JMF 22 "o
1 A} A Wk A} "3} ke FAF d7he) 9i9) obelE 30% B BAE
2 2 HA ElolE HolES HHE 0 AL} Y= SHEE 30 5% 2AE
3 ol 31 A 4 AE A E v 7Rk 72 20 em, A2 30 cm WA R915
302 59 EASE): % Zo] 190 cm?] AEY S Afdto
Z5E oF 80 cm oFf H -5} o ZHE] 80 cm A1)
4 A HA £=948 Al EH Al 7het #9 F915 30% 5% A5
5 At BA £ Aed S5 &3] &5fo] IRE AA o} £5o] ofFHE 30 BU FAE
6 A A & &40l &30l ZHI FEH AAE 30% 5 EAE
7 o2} Al BgA B7) AlE H7|AEQ] AHEE 30% 5 EXE
(FAo] 3P40l gl 4, eE-& sH4A)
8 A A A Y] 2" &530] EUE &80 A RYE 3025 EAE
(F Ao 3gAo] gl AS TATE A
9 SR} Al SpAl A A 7HeH £ £99E 302 5% 245
(FAof| s-g4o] Qi A9 3-8 sg4)
10 A} HA A AT = &550] £5o] HRE AAY £ o] olHE 30% 5 EAF
(Ao sgAol gl A9, BAT-& S4A)
11 A} A A A SEEA SFLEEA] M-S 302 B EAE
(FAof sg4o] gl 49, T8 A
12 SR} A ARIAL ARR)7] &40 £5o] JRE AA £5o] ofFHE 30% 5 EAF
(FAo] Aol gl 3%, FRT-§ SH4A)
13 01255 7]-& 7}<57](ventilator humidifier) W& U= o] & A7 & W (swab)2 AF-&35}0] B Hoj=2
=P 30% ¢ =4S
14 Ecizat: BIES R kA AAE 302 B¢ BAS
15 Y Ak Hlo] A lEE QEZ A5 TS AW JREL 302 5o EAE
16 e EFZ W At #H A 7 £ F9E 30% 5% 2AF
(©: ZTSAAH oA 5 Q=7 #x} 23] FH] 1)
17 O3 TEZZE Y A S £ o] E3o] SR E AA| 9t &3] oA 302 B EAE
(©: ZFeAAE oA G 957 Bt A A FH] )
18 e ] S AL T ZHEA ZRE(IA| 0 5)9] 5 off LS
30% B¢ EAE

914
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3, AR SAE- A FEND2A SAAA J12hE 4
e IeEely ACETEUSHE SR M@EEEENY)  SAEo 2isdny
7 g PR BEE-E2 AAAA 24
AR AR A2 27} A
2 AR AB2ANGFF B A)
AAAA A
AR %

SR AH(GT B A)

inhibitory concentration)& Clinical & Laboratory Standards
Institute (CLSI) 7|50 w2t #=519 Tt carbapenemase -

Ay B2 #F AZ2REH 225 DNAE F9(template)
O 2 carbapenemase 10&(KPC, NDM, VIM, OXA, IMP,
GES, SPM, SIM, GIM, SEM 5)& & EA AT (poly-
merase chain reaction, PCR)O.2 FE3t Th3 Sanger se-
quencing YH O = F7|AGE EA5Io

4. X2 BM

202249 6¥-12¢971A] ey A EASAYHAIA
g 5=5 &2 6587 % CRE Atg|2AM] 9 CP-CRE
12} AA7F 29 E 594 ANACGFESEEY, SFEL A
4317, 8¢ Ala 1637)0l tal sttt £4

+ Microsoft Excel 2016 Z&2 153 A-8-519]Tt.

N
18
=
e}
Ul
N,
L

o
ok

g
o
s
o
o
fo
o2
o
o
A
ox
o
=

74.2%% FHAES
% 131722 80.4%E EAtt oW, AR T 59 B4
A ZHE CP-CRES I3t A
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(67.3%) 2.2 o] % 2027(69.7%)°] CP-CRET, 8S%HY
© 1227(74.8%) % 104722 85.2%2] P35S JER]S

27| dLLd=RE FA AHFH Lol 22 °oJHi?l CRE
ALAL 29 233 v AAd ARl wE A 7t
57901 Eot A1 2 ojyie} 29 2TE FEste] 24
g 23 (FR)FEH YL 4314 F 32.0%7F 29 o]l 't

= 28] A= wotoy, a9 1631

N
W
(@]

9%7F 2 olHf, 42.9%7F 29 2= Zo|7} Bl H
1 & A FEs (FHTEEE A1 F 62.4%7F 1

Ae] uAAE 29.9%E YEtHOH, 8%
ol’H)7t 79.9%% dittE AAI5HA
H]AAI7E 2.0%% UEFELTE o]
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H4. (3389 2 9989 CREINES
CEECEE EOEE
TIA| A A Non—CP Non—CP
% s _ on-CP- = _ on-CP-
(%) 84 CP-CRE " oot $A CP-CRE ppp  BAMDIAA
A 594 (100.0) 431 (100.0) 320 (100.0) 111 (100.0) 163 (100.0) 131 (100.0) 23(100.0)  9(100.0)
CP-CRE I A%=(%) 451(759) 320(742) 320(742) 111(25.8) 131(80.4) 131(80.4) 23(14.1) 0(0.0)
A EF
BAAACHH, A=) 412694 290 (67.3) 202(63.1) 88(79.3) 122(74.8) 104(79.4) 18(78.3) 0(0.0)
A FAA(blood, urine) 166 (279) 136 (31.6) 113(35.3) 23(207) 300184 250191 502170  0(0.0
7[EHEAMATY715) 7(1.2) 5(1.2) 5(1.6) 0.0 2(1.2) 2(15) 0(0.0) 0(0.0)
njgkel 9(15) 0(0.0) 0(0.0) 0.0 9(5.5) 0(0.0) 0(0.0) 9 (100.0)
ALL-AA HF L
2% ol 221(372) 138(32.00 101(31.6) 37(333) 83(509) 67(11) 16(69.6)  0(0.0)
29 =3}t 337 (56.7) 267619 198619  69(62.2) 700429  63(48.1) 7 (30.4) 0(0.0)
gkl 366D 2660 21606 55 1061 1.8 0(0.0 9 (100.0)
34 5 Aol
194 297 (50.00 269 (62.4) 205(4.1) 64(577) 28(172)  22(16.9) 6(26.1) 0.0
FTE AZ|(271 o) 156 (26.3)  33(77) 28(8.8) 55  123(755 108(82.4)  15(65.2) 0.0
Zg] ulAlA| 132(22.2) 129(299) 87272  42(37.8) 3(1.8) 1.8 2(8.7) 0.0
ojgkel 9(15) 0(0.0) 0(0.0) 000 965 0(0.0) 0(0.0) 9(100.0)
CRE=carbapenem-resistant Enterobacteriaceae; CP-CRE=carbapenemase-producing Enterobacteriaceae.
i, F 39570 AA 5 1870 AA4.6%)°lA 85| 7Hatu| ] £ 7|82 CRE A& HA 7|Ho= & 5 3loy, 23]
2olaa A W/ (carbapenemase-producing microor- CRE 2} Jlo] 7Fsstal, de 5 #HE Ao F71820=2
ganisms, CPM)= 15k, 187 AA| ZFollA & 459 HARE Aok A8 EY 7ol =L, A A A7)
carbapenemase #3182 SASFFTHIE 5). oAM= g4 W Widwtol A& Ho= <8, CRE &4 A%
187 CPM % CREE 57(27.8%)°1%1 3L, Acinetobacter AT YWAT A& 7 FAAGE D5 = ol HRTHAE 1).

spp.= 127(66.7%), ©] % Acinetobater baumannii 47

449

(CRAB)S &QI5tHTH ™ 1A). Carbapenemase
187] CPML.25H 197§(NDM 74, VIM 64, KPC 5

HA A geld

o
L

oo]:/kél

4, IMP 14) AE=31L, 549 CRE
carbapenemase 332 Z5F KPCTh. CRAB 4794 =
NDM 27, VIM 271°] gl glh.

HEFS L5 g HAdolu w27
W Aol A gl AeHEAEA W g4 52 Al 8
4, 98 R W AR 104 19 1B). 1871 ¥4
A7 2070 8FEHE T 1171 718oA HEEH 7|8 T Hat

L7 FEES HAth. A4=F 117] 713 F CRE 4111&9]

—_

187 CPM

o
el

916

RARIA|9] CRE AlTAdo] Be AL 2|9 W ojz7]%
27h Agd oz wobe 120234 29 71E A12124,069
M), A71122,4487H10] o]0}, FArBAA] 39[7,1417], 27}

SAEE [7])0] 8Rle] 2 4= 3t} 53] & AN FARG

.

Ll
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5 99¥d EAA E494
. Acineto- .
— Klebsiella ke Citrobacter bt bacter Acineto- Acineto Aeromong s
=2 A i bacter . bacter . -~ .. bacter  hydrophila
pneumoniae freundii .. haemolyti— bacter junii .. )
spp. baumannii cus Iwoffii caviae
Carbapenemase KPC KPC, KPC VIM, NDM VIM, IMP, NDM
A3 NDM NDM NDM NDM
A 18 2 2 1 4 2 3 3 1
71EE &AL #2 3 - - 1 - 2 - - -
#3 3 - _ _ VM _ 1NDM _ _
#4 1 _ IKPC, NDM _ _ _ - - -
#8 1 - - - lNDM _ _ _ _
#10 1 - 1% - - - - - -
#12 2 1 - - I - - - -
#14 1 - - - - _ NoM _ _
#15 2 1 - - - _ _ v B
#17 1 - - - - _ v _ _
#19 2 - - - - _ _ v 1
#20 1 - - - - - - ™ -
A TE| SY dFE L B AHF FAaE AL F2
Bl Acinetobacter baumannii O 9|22 2227t L MHLI BH
I Acinetobacter junii [ 22t HA 2214 AT 52
[ Acinetobacter Iwoffii [ 922 2237 U MHO &= £20]
[ Acinetobacter haemolyticus [ st HA St MHO| 52
Il Klebsiella pneumoniae [ SHAFHA Q1M NBL = 220
[ Enterobacter spp. [ S HA M M EHNH =

[ Citrobacter freundii
[1 Aeromanas hydrophlia caviae

A TFYYF o4 9=7]# 413 CRE % CP-CRE 943
£0| 74.2%, SFH YL 80.4%= Ve, CRE A7t A
Hog & P U= (H)TEHLT LFH LAY
CP-CRE ¥AES THeteh 4= Qlrh2021d A&y &
AEA5]: A= 63.4% [14,76971/23,31174], FARFGA|
58.9% [1,39571/2,37074]).

EZF AN U ()5 EEY 2 89HY CRE 4l
1A F B oF 70%= BHFAAZRE BRlFo], 7

r
rl
P
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A mfze] Wizt SEAAT AEAAE S5 A
o27|1# A4S Aot AR S8 5 U Aol &
T A 3HE (FDTEBLAE 194 A2, a4
lAe ZSE A7t diks2 e
< A2 HAAIE oF 30%E AAIHAL, 53] 30078742 7]
FO0® U ¢ AiHoR CRE Aol H2(4314
Z 2270) 100-299%73 1 SAF A= A vAATL
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ABSTRACT

There is an emerging concern about potential threats from antimicrobial drug abuse during the coronavirus disease 2019
pandemic. The rapid rise in the carbapenem-resistant Enterobacteriaceae (CRE) infection, one of the infectious diseases
by antimicrobial drug-resistant microorganisms, has been observed since 2017 when full CRE case-reporting system was
initiated in the Republic of Korea. Specially, Busan shows the highest CRE case numbers among non-metropolitan cities,
which prompted the Gyeongnam Regional Center for Disease Control and Prevention to conduct a joint investigation with
local government and institutions. The CRE isolates reported by 23 hospitals and 20 long-term care hospitals in Busan
between June and December of 2022 were analyzed based on the reported case information. The environmental samples were
also investigated to determine the facility infection control status. We found that the major CRE patient quarantine strategies
(single-room vs. cohort) were different in the hospitals and long-term care hospitals. The study also evaluated the specific
areas in facilities where the carbapenemase-producing microorganisms were found the most. These data are expected to be the
basis of the infection control and prevention strategy development for the healthcare facilities in Busan. Furthermore this joint
investigation is an example for a productive cooperation between the Korea Disease Control and Prevention Agency regional

center and local government.

Key words: Carbapenem-resistant Enterobacterales; Carbapenemase; Acinetobacter infection; Drug resistance, microbial;

Healthcare associated infections
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Introduction Control and Prevention (CDC) suggested the need for the
management of increased antibiotic prescription for hospital-

The 2022 report of the United States Centers for Disease ized patients during the coronavirus disease 2019 pandemic.
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Key messages
(D What is known previously?

The carbapenem-resistant Enterobacteriaceae (CRE) infec-
tion has been increased in the Republic of Korea (11,954
in 2018 — 30,522 in 2022). Busan shows the highest CRE

case numbers among non-metropolitan cities.

@ What new information is presented?

The investigation showed that major CRE patient quar-
antine strategies (single-room vs. cohort) were different
in the hospitals and long-term care hospitals. The study
also evaluated the specific areas in facilities where the
carbapenemase-producing microorganisms were found
the most.

(® What are implications?

These data are expected to be the basis of the infection
control and prevention strategy development for the
healthcare facilities in Busan.

Therefore, there has been an emphasis on the importance of
post-pandemic management of antibiotic resistance [1]. The
Korea Disease Control and Prevention Agency (KDCA) has
designated six healthcare-associated infections (HAIs) as legal
communicable diseases, for which a surveillance system has
been in operation. These comprise infections with six antibiot-
ic-resistant microorganisms (multidrug-resistant microorgan-
isms, MRMs)" including those requiring full case monitoring
(carbapenem-resistant Enterobacteriaceae [CRE] and vanco-
mycin-resistant Staphylococcus aureus [VRSA]) and those re-
quiring sample monitoring (vancomycin-resistant enterococci
[VRE], methicillin-resistant Staphylococcus aureus [MRSA],
multidrug-resistant Pseudomonas aeruginosa [MRPA], and
multidrug-resistant Acinetobacter baumannii [MRAB]).

Among these infections, the CRE infection was redefined from

the target of sample monitoring in 2010 to the target of full
case monitoring in 2017 [2], and the number of reported cases
has continuously increased, from 11,954 in 2018 to 30,522 in
2022 [3].

Infection with carbapenemase-producing Enterobacteriaceae
(CP-CRE) is a type of CRE infection in terms of the mechanism
of antibiotic resistance. Because CP-CRE can pass the car-
bapenemase gene for antibiotic resistance to other pathogens
[4], an additional “CP-CRE Infection Report” has to be sub-
mitted for cases in which the result of the CP-CRE screening
test is positive upon reporting to a healthcare institution [2].
According to statistical data from the KDCA, the distribution
of CP-CRE infection in cities and provinces, based on 14,320
cases included in the 2021 CP-CRE Infection Report, was as
follows: 25.9% (3,715 cases) in Seoul, 18.9% (2,704 cases)
in Gyeonggi-do Province, and 9.7% (1,395 cases) in Busan.
Outside the major metropolitan region, the city of Busan had
the highest number of reported cases [5].

The Gyeongnam Regional Center for Disease Control and
Prevention (GRC) conducted a joint investigation with the
Busan metroplitan government (Infectious Disease Control
Division) and the Institute of Health and Environment (IHE).
The objective was to analyze the characteristics of HAI diseases
caused by antibiotic-resistant microorganisms, such as CRE,
at healthcare institutions (general hospitals and long-term care
hospitals) in Busan, to develop prevention strategies against
regional HAIT diseases. This report aims to summarize the de-
tails and results of the joint investigation and highlight the out-
comes of the cooperation system between local governments
and regional disease response centers for the management of

regional infectious diseases.

1) Six strains requiring full case monitoring (CRE and VRSA) and requiring sample monitoring (VRE, MRSA, MRPA, and MRAB)
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921


http://www.phwr.org

I Public Health Weekly Rsum:'\

Table 1. List of long term-care hospitals subjected to environmental sample analysis and CPM detection sites

Total

Hospital Number
Code ofbed 163 9

Jun  Jul

1 226 9 55
R 197 23 14.1

3V 248 9 55

4 172 16 938
5 257 5 3.1
6Y 209 12 74
7 407 1 06
8 352 1 06
9 372 7 43
10 295 7 43
1Y 136 20 123
12 180 3 1.8
13 223 9 55

14? 288 9 55

15" 580 10 6.1

16 176 5 3.1
17 539 7 43
18 199 3 1.8
19 397 3 1.8
20 374 4 25

1
5

2022
Aug  Sep Oct Nov Dec Site of detection”
(n=7) (n=34) (h=36) (n=22) (h=31) (n=20) (n=13)
3 2 2 1
7 3 3 2 3 -Patient room hand hygiene washbasin
surface
-Washbasin surface in the medical
staff’s workplace
-Washbasin water handle in the
medical staff’s workplace
2 1 3 -Patient room hand hygiene washbasin
surface
-Patient’s room hand sanitation
washbasin water handle
-Patient room toilet washbasin surface
2 4 4 1 2 -Washbasin surface in the medical
staff’s workplace
1 2 1
2 1 3 2 1
1
1 -Washbasin surface in the medical
staff’s workplace
2 3 1
3 3 -Washbasin surface in the medical
staff’s workplace
6 2 6 3
-Patient room Hand hygiene
washbasin surface
-After washing the surface of the hand
sanitation sink in the patient’s room
4 1 1
1 1 4 1 -Washbasin surface in the medical
staff’s workplace
2 2 2 2 -Washbasin surface in the medical
staff’s workplace
-Washbasin water handle in the
medical staff’s workplace
2 1
1 1 -Washbasin water handle in the
medical staff’s workplace
1 1 1
1 -Patient room Hand hygiene
washbasin surface
-Patient room toilet washbasin surface
2 1 -Washbasin surface in the medical

staff’s workplace

CPM=carbapenemase-producing microorganisms; CRE=carbapenem-resistant Enterobacteriaceae. “Case for each detection area. b)Frequently

CRE-reporting institutions (#13 institutions are excluded due to no cases for two months).
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Methods

1. Details of the Investigation

The investigation was broadly divided into the

characterization of the reported CRE/CP-CRE cases and analy-

sis of environmental samples to define the status of infection

control in healthcare institutions. Specifically, the character-

ization of the reported CRE/CP-CRE cases was based on data

Table 2. Environmental sample collection spot list and collection method
Code Sample collection Define sample collection site
1 Patient bed railing Rub above and below the needle rail close to the patient's
arm for 30 sec
2 Patient bed table Rubbing the side of the patient for 30 sec when the table
is unfolded
3 Curtain next to multi-room patient bed Rub the area 20 cm wide and 30 cm long on the outer
edge of the curtain for 30 sec (e.g., in the case of a
curtain with a total length of 190 cm, about 80 cm
below the top to 80 cm from the bottom)
4 Patient room hand hygiene washbasin surface Rub the middle surface of the washbasin for 30 sec
5 Patient room hand sanitation washbasin water handle Rub the entire upper part of the handle and the underside
of the handle for 30 sec
6 Patient room door handle Rub the entire surface and inside of the handle for 30 sec
7 Patient room toilet seat (if there is no toilet in the Rub the front of the toilet seat for 30 sec
hospital room, the patient’s public toilet)
8 Patient room toilet flushing handle (if there is no toilet Rub all parts of the dripping handle for 30 sec
in the hospital room, the patient’s public toilet)
9 Patient room toilet washbasin surface (if there is no Rub the middle surface of the washbasin for 30 sec
toilet in the hospital room, the patient’s public toilet)
10 Patient room toilet washbasin water handle (if there is no Rub the entire upper part of the handle and the underside
toilet in the hospital room, the patient’s public toilet) of the handle for 30 sec
11 Patient room, toilet, washbasin, faucet (if there is no Rub the inside of the faucet for 30 sec
toilet in the hospital room, the patient’s public toilet)
12 Patient shower room shower handle (if there is no shower Rub the entire upper part of the handle and the underside
room in the hospital room, the patient’s public toilet) of the handle for 30 sec
13 Inside the ventilator humidifier Remove water from the inside and rub the inside area for
30 sec using swab
14 Mouse in nurse station Rub the entire mouse for 30 sec
15 Keyboard in nurse station Rub the top of the keyboard with the right number for 30
sec
16~ Washbasin surface in the medical staff workplace Rub the middle surface of the washbasin for 30 sec
(e.g., nurse stations, where medical staff are prepared to
treat patients)
17 Washbasin water handle in the medical staff workplace ~ Rub the entire upper part of the handle and the underside
(e.g., nurse stations, where medical staff are prepared to  of the handle for 30 sec
treat patients)
18  The front of a staff uniform Rub the lower back area of the nurse or caregiver’s
uniform (e.g., apron) for 30 sec

www.phwr.org Vol 16, No 28, 2023

923


http://www.phwr.org

I Public Health Weekly Repo: ’\

from CRE investigation reports and CP-CRE reports in health-
care institutions in Busan (23 [tertiary] general hospitals and
20 long-term care hospitals) during the period from June to
December 2022. The percentage of the reported CP-CRE cases
among the CRE cases indicated the positivity rate. Regarding
the analysis of environmental samples, approximately 400
samples were collected during the period from January to
February 2023. Twenty samples were collected from each of
the 20 long-term care hospitals in Busan that had reported
an outbreak of CRE infection during the period from June to
December 2022 (Table 1). The sample collection spots were
areas of high humidity and frequency of contact by patients
or healthcare staffs, which were basically determined by refer-
ring to the Environmental Checklist of the 2021 Guideline on
Healthcare-associated Infectious Diseases and by consulting
experts.” Table 2 shows the list of the sample collection spots

and the method of sample collection at each spot.

2. The Performance System

For the joint investigation, a performance system involving

the GRC and the city of Busan was developed; the role of each

institution is described in Table 3.

3. Analysis of Environmental Samples

The environmental samples were collected using Pipette
Swab Plus (Saline; 3M) according to the methods described in
Table 2. The samples were subjected to the following tests by
IHE for microbial isolation and identification, carbapenemase
genotype analysis, and susceptibility test for carbapenem-based
antibiotics (ertapenem, imipenem, meropenem, and doripe-
nem) [6]. The microorganisms in the samples were identified
by transferring and culturing the samples on CHROMagar""
KPC (Hangang) and isolating only select colonies, after which
the VITEK 2 Compact (BioMerieux) was used for identifica-
tion. For the antimicrobial susceptibility test, the TREK MIC
plate (Sensititre KORN MIC plate; Thermo Fisher Scientific
Inc.) containing the four lyophilized carbapenem-based anti-
biotics was inoculated with a suspension of two to three iso-
lated colonies. After microbial culture, the minimal inhibitory

concentration of each antibiotic agent for the inhibition of

Table 3. Institutional roles for the joint investigation conducted by Gyeongnam Regional Center for Disease Control and

Prevention-Busan local government

Gyeongnam Regional Center for

Classification Disease Control and Prevention

Busan Metropolitan City

Busan Metropolitan City Institute
of Health and Environment

Roles by institution Investigation planning and
management
Data analysis

Expert advice

(if required)

Environmental sample collection
Sample delivery
Epidemiological investigation

(if required)

Cooperation with medical
institutions
Environmental sample collection

Epidemiological investigation

Environmental sample analysis

Additional research

2) Prof. Inn-Sook Jeong, College of Nursing, Pusan National University
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microbial growth was determined based on the criteria of the
Clinical and Laboratory Standards Institute. For the carbapen-
emase genotype analysis, DNA isolated from the target micro-
bial cells was used as the template in the polymerase chain re-
action (PCR) amplification of 10 carbapenemase groups (KPC,
NDM, VIM, OXA, IMP, GES, SPM, SIM, GIM, and SEM), and

Sanger sequencing was used to analyze the gene sequences.

4. Data Analysis

Among the 658 confirmed cases registered in the KDCA
National Infectious Disease Surveillance from June to
December 2022, 594 reported cases for which a CRE inves-

tigation report and a primary CP-CRE report (431 and 163

cases reported by tertiary general and long-term care hospitals,
respectively) were available were analyzed using the Microsoft

Excel 2016 program.

Results

1. Characteristics of the Reported CRE/CP-CRE
Cases in Busan
Table 4 presents the characteristics of the cases reported at
each type of healthcare institution (general and long-term care
hospitals) in the region. CP-CRE cases are known to increase
the risk of the spread of CRE infection. Out of the 431 CRE

infection cases reported by 23 (tertiary) general hospitals, 320

Table 4. Characteristics of the CRE reported by tertiary hospitals with >100 beds and long term-care hospitals in Busan
Tertiary hospitals Long term care hospitals
. Total i
Characteristics n (%) IES;E; ch-cre NomCP- R0 o che NOMCP e
total CRE pitals total CRE
Total 594 (100.0)  431(100.0) 320(100.0) 111 (100.0) 163 (100.0) 131 (100.0) 23 (100.0) 9 (100.0)
CP-CRE cases (%) 451 (759) 320(74.2) 320(74.2) 111(25.8) 131(80.4) 131(80.4) 23(14.1) 0.0
Sample origin
Colonized specimens 412 (69.4) 290 (67.3) 202(63.1) 88(79.3) 122(74.8) 104(79.4) 18(783) 0(0.0)
(stool, rectal swab)
Clinical specimens 166 (279) 136(31.6) 113(353) 23(20.7) 30(184)  25(19.1) 5217  00.0
(blood, urine)
Others (device- 7(1.2) 51.2 5(1.6) 0(0.0) 2(1.2) 2(15) 0(0.0) 0(0.0)
associated infection)
Unknown 9(15) 0(0.0) 0.0 0(0.0) 9(55) 0(0.00) 0(0.0) 9 (100.0)
Hospitalization date-
collection date
<2 day 221(37.2) 138(32.0) 101(31.6) 37(33.3) 83(509) 67(51.1) 16(69.6) 0(0.0)
>2 day 337 (56.7) 267619 198(619) 69(62.2) 70429  63(48.1) 7(304) 0.0
Unknown 36 (6.1) 26 (6.0) 21 (6.6) 5(4.5) 106.1) 1.9 0(.0) 9 (100.0)
Isolation type
Single patient rooms 297 (50.0) 269 (62.4) 205(64.1) 64(577) 28(172)  22(16.8) 6(26.1) 0.0
Cohort isolation 156 (26.3) 33(77) 28 8.8 5@.5) 123(755) 108(@®824) 15652 0(0.0)
None 132(22.2) 129990 87272  42(37.9) 3(1.8) 1.8 2(8.7) 0(.0)
Unknown 9(1.5) 0.0 0.0 0.0 9(5.5 0(0.0) 0(0.0) 9 (100.0)
CRE=carbapenem-resistant Enterobacteriaceae; CP-CRE=carbapenemase-producing Enterobacteriaceae.
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were of CP-CRE, indicating a positivity rate of 74.2%. Further,
131 out of the 163 CRE infection cases reported by 20 long-
term care hospitals were of CP-CRE, indicating a positivity rate
of 80.4%. The number of CP-CRE cases confirmed using fecal
or rectal swab samples was 202 (69.7%) out of 290 (67.3%)
for (tertiary) general hospitals, and 104 out of 122 (74.8%) for
long-term care hospitals, indicating a positivity rate of 85.2%.
The CRE cases reported within 2 days of sample collection
on hospitalization at a healthcare institution exhibit a higher
probability of an external infection source than the cases re-
ported after 2 days. For the sake of analysis, these cases were
thus divided into those reported within 2 days and after 2 days
of sample collection. The results showed that 32.0% of the
431 cases from (tertiary) general hospitals were reported with-
in 2 days and an almost two-fold higher percentage (62.0%)
of cases were reported after 2 days. In contrast, 50.9% of the
163 cases from long-term care hospitals were reported with-

in 2 days and 42.9% were reported after 2 days, indicating a

relatively small difference.

For the quarantine strategy for CRE-positive patients,
62.4% of the patients in (tertiary) general hospitals were single-
room quarantined, while 29.9% were not quarantined. Most
patients (79.9%) in long-term care hospitals were cohort (=2
patients) quarantined, 18.2% were single-room quarantined,
and 2.0% were not quarantined. This implied that CRE pa-
tients were mostly cohort quarantined in long-term care hospi-
tals with a greater limitation in terms of facility and space com-

pared to (tertiary) general hospitals.

2. Analysis of Environmental Samples

The goal of analyzing the environmental samples was to
investigate the status of infection control at the CRE reporting
institutions in Busan, based on which educational content for
infection control could be developed. The environmental sam-
ples were collected from long-term care hospitals because the

level of cooperation was higher regarding the investigation of a

Table 5. Summary of environmental sample analysis results for long term-care hospitals in Busan
. Acineto- . Aeromo=
I Klebsiella Entero Citrobacter Acineto bacter  Acineto— Acineto nas hy-
Classification Total ; bacter 9 bacter .~ .. bacter .
pneumoniae freundii . haemo- bacter junii .. drophila
spp. baumannii . Iwoffii .
lyticus caviae
Carbapenemase KPC KPC, KPC VIM, NDM VIM, IMP, NDM
genotype NDM NDM NDM NDM
Total 18 2 2 1 4 2 3 3 1
Subtotal by #2 3 - - 1 - - - -
institution #3 3 - - - VM - 1NPM - -
#4 1 _ 1KPC, NDM _ _ _ - - -
#8 1 - - - 1NPM - - - -
#10 1 - 1% - - - - - -
#12 2 1 - - Vi - - - -
#14 1 - - - - _ 1NoM _ B
#15 2 1 - - - _ _ 1V B
#17 1 - - - - _ v _ B
#19 2 - - - - - - ™ 1
#20 1 - - - - - _ P _
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wide scope of area within the institution. The samples were col-
lected from the spots listed in Table 1 for each of the 20 long-
term care hospitals and sent to the ITHE for analysis. Among
395 samples, 18 (4.6%) showed eight types of carbapenemase-
producing microorganisms (CPMs), and across all 18 samples,
four types of carbapenemase genotypes were confirmed (Table
5).

Among the 18 samples of CPMs, there were 5 (27.8%) of
CRE and 12 (66.7%) of Acinetobacter spp., among which 4
were of Acinetobacter baumannii (CRAB) (Figure 1A). In the
18 samples of CPMs, 19 carbapenemase genotypes (7 NDM,
6 VIM, 5 KPC, and 1 IMP) were detected. The carbapenemase
genotype identified in all CRE-positive samples was KPC. In
the four samples of CRAB, the NDM and VIM genotypes were
found in two cases each.

The spots of all 18 CPMs were the washstands in the pa-
tient ward or the workspace of the healthcare staff (the wash-
stand in the lavatory of the patient ward, 8 cases; the washstand
in the workspace of the healthcare staff, 10 cases; Figure 1B).
The positivity rate was 1.6 on average at each institution, be-
cause 18 positive samples were detected in 11 out of 20 long-

term care hospitals. Among these 11 institutions, the one with

A Distribution by separation B
identification strain

A\
b

B Acinetobacter baumannii

[ Acinetobacter junii

3 Acinetobacter Iwoffii

[ Acinetobacter haemolyticus
I Klebsiella pneumoniae

[ Enterobacter spp.

[ Citrobacter freundii

[1 Aeromanas hydrophlia caviae

a high rate of CRE reporting could be considered as the institu-
tions with continuous outbreaks of CRE. However, it is more
likely that these institutions are long-term care hospitals that
allow the admission of patients with CRE infections and per-
form periodic examinations for infection management such as
a quarantine strategy. Because the environmental antibiotic-
resistant strains were detected in institutions with sporadic re-
porting, it was difficult to confirm the association between the
continuous incidences of CRE infection and the detection of

antibiotic-resistant strains (Table 1).

Conclusion

Through the joint investigation, the following data were
obtained: the types of quarantine strategies for CRE-infected
patients in the (tertiary) general hospitals and long-term care
hospitals in Busan, the proportion of CP-CRE cases among
CRE, and frequently isolated carbapenemase genotypes.

The high number of CRE cases reported in Busan could
be attributed to the relatively high number of healthcare in-
stitutions in the region (Busan is the city with the third high-

est number [7,141] after Gyeonggi-do [22,448] and Seoul

Distribution of positive samples
by collection location

é\i‘

[ Washbasin surface in the medical staff workplace

[ Patient room washbasin surface

[J Washbasin water handle in the medical staff workplace
[1 Patient room toilet washbasin surface

[ Patient room washbasin water handle

[ After washing the surface of in the patient room

Figure 1. Environmental sample analysis results for long term-care hospitals in Busan

(A) Distribution by separation identification strain, (B) distribution of positive samples by collection location
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[24,069] as of February 2023, per the Korean Statistical
Information Service [7]). Notably, the results of the investiga-
tion indicated a CP-CRE positivity rate of 74.2% among the
CRE cases in healthcare institutions including (tertiary) general
hospitals and of 80.4% in long-term care hospitals in Busan.
Accordingly, the CP-CRE positivity rate could be determined
for the (tertiary) general hospitals and long-term care hospitals,
where the CRE reporting is relatively adequate (published sta-
tistical data of the KDCA in 2021 [5]: 63.4% [14,769 out of
23,311 cases] nationwide; 58.9% [1,395 out of 2,370 cases] in
Busan).

On average, approximately 70% of the CRE infection cases
reported by (tertiary) general hospitals and long-term care hos-
pitals in Busan were confirmed based on fecal or rectal swab
samples, and the data are thus anticipated to be useful for ana-
lyzing the status of healthcare institutions in promoting active
surveillance and screening tests for high-risk patients prior to
admission to the institution. Regarding the quarantine strat-
egy, most patients were single-room quarantined in (tertiary)
general hospitals and cohort quarantined in long-term care
hospitals. In (tertiary) general hospitals, approximately 30% of
patients were not quarantined. Notably, considering a hospital
size of 300 beds, 40.9% of the patients (9 out of 22) were not
quarantined in general hospitals with 100-299 beds that had a
relatively low number of reported CRE infection cases (22 out
of 431 cases).

The results suggested that it would be more efficient to
develop educational contents on infection control based on
the quarantine situation at each healthcare institution such
as tertiary general hospitals, general hospitals, and long-term
care hospitals. In addition, the implementation of the rein-

forced policy that increased the criteria for the establishment

928

of infection control wards in healthcare institutions with
2100 beds in 2021 [3] should be monitored continuously.
Furthermore, continuous management seems essential to en-
sure the quarantine of patients confirmed to be infected with
CRE or CRE infection carriers in general hospitals with 100-
299 beds with a lower rate of CRE infection reporting than
that in hospitals with 2300 beds.

A notable finding of the joint investigation was the mark-
edly high rate of CPM detection at the washstands in the pa-
tient ward or the workspace of healthcare staff in long-term
care hospitals. A previous study suggested that compared to in-
creasing the frequency of cleaning, reinforcing the education of
the cleaning manager or healthcare staff was more efficient in
infection prevention [8]. Based on this finding and the results
of the investigation, more specific and personalized education-
al plans for sustainable preventive control of infection could be
developed for the workers at long-term care hospitals.

Because pathogens could be transmitted from a patient or
carrier with CRE/CPM infection to the environment, resulting
in the further spread of the infection [9], it is crucial that the
status of infection control is defined by analyzing the environ-
mental samples. Through the analysis of environmental sam-
ples, the types of CRE/CPM strains detected at the 20 long-
term care hospitals reporting CRE incidences in Busan as well
as the carbapenemase genotypes and detection spots could be
determined. However, the small number of institutions posed
a limitation to quantitative result interpretation, and it was dif-
ficult to confirm the association between the detection of envi-
ronmental antibiotic-resistant strains and the continuous inci-
dence of CRE infections. Nevertheless, the data are deemed ad-
equately valuable as evidence for education regarding infection

control within each institution.
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Approximately 5% of the analyzed samples were confirmed
as CP-CRE/CPM, among which Acinetobacter spp. accounted
for approximately 70% of the samples. This coincided with
the result of a previous project analyzing the environmental
samples of acute-phase healthcare institutions and long-term
care hospitals nationwide, where the rate of Acinetobacter spp.
detection was the highest [10]. CRAB among Acinetobacter
spp., in particular, has been reported by the World Health
Organization and CDC in the United States as the main source
of HAIs at healthcare institutions, because it is an MRM show-
ing resistance to multiple antibiotics including carbapenem
[4,9,11,12]. The strain is thus being managed as MRAB by the
KDCA.

The CP-CRE genotype detected in the joint investigation
was KPC in all analysis. This finding was in agreement with the
2021 data of the KDCA, where KPC accounted for 76.2% of
all CP-CRE genotypes in Republic of Korea, with a consistently
increasing detection rate for the past 3 years (from 2019 to
2021) [5]. The carbapenemase genes that are known to show
horizontal transmission across pathogens vary in the dominant
type at each geographical location, and the trend of KPC domi-
nance in Republic of Korea coincides with that in such coun-
tries as the United States [11,13]. Meanwhile, the CP-CRAB
genotypes detected in the joint investigation were NDM and
VIM, in contrast to the reported dominance of the OXA geno-
type in the United States [4]. Because this could implicate the
trend of a wider scope of carbapenemase genotype detection
in Busan in terms of antibiotic resistance (KPC>NDM>0XA,
[13]), an in-depth analysis seems necessary.

In summary, a joint investigation was conducted with
the cooperation of the KDCA regional disease response cen-

ters and local governments in line with the major government

www.phwr.org Vol 16, No 28, 2023

policies developed in response to increased healthcare-associ-
ated infectious diseases caused by antibiotic-resistant microor-
ganisms (including the second comprehensive plan for the pre-
ventive control of HAIs [2023-2027] and the national plans
for the management of antibiotic resistance [2021-2025]).
The findings of the joint investigation verified the potential
synergistic effects of the cooperation of relevant organizations
within a given region in response to infectious diseases. The
GRC is planning to reinforce the all-time cooperation system
with local governments so as to establish the basis for shared

outcomes.
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&(66.7%)2 EAT. 1F 654 o4 =9l 23 AgAE(10 + A o] 3.6% F4ste], 654 nRke] AE(19.4% &
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A
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w23
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oA
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108t Fg A S

20204 20214 20224
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Mg 3,486 36.6 3,067 32.4 -419  A(12.0) 2,756 29.4 -311  A(10.1)
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uA 1,005 34.4 953 32.6 -52 A(5.2) 827 28.1 -126  A(13.2)
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A 426 29.2 404 27.9 -22 A(5.2) 368 255 -36  A@8.9)
24t 370 32.6 352 31.3 -18 A(4.9) 290 26.1 -62  AQ17.6)
A& 93 26.8 80 22.0 13 A(14.0) 56 14.9 24 A(30.0)
7371 4,343 32.9 4,137 30.9 -206 N4.7) 3,626 26.9 =511 A(12.4)
44 850 55.6 771 50.4 -79 N(9.3) 704 46.0 -67  AB.7)
35 616 38.7 609 38.3 -7 A1.1) 498 313 -111 A(18.2)
Ca 1,019 48.3 860 40.8 -159  A®15.6) 842 39.8 -18 AR
A5 821 45.6 725 40.6 -96  AU1.7) 653 36.8 72 A9.9)
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ke 1,356 40.7 1,189 35.9 -167  A(12.3) 1,039 31.6 -150  A(12.6)
Al 269 40.3 207 30.8 -62  A(23.0) 196 29.1 -1 AB3)

934 www.phwr.org Vol 16, No 28, 2023


http://www.phwr.org

eeeeeeeeeeeeeeeeeeeeeeeee

AW ASA7F 12,4068 (109 B 24.29) 07 76.3%=
AR5 o, HeAAL 3,858 (109 BF 7.5)0 2

23.7%% AASLT. WA

24.28)

G 10.179) ®H] 9.7%(5017) HASFHTHIE 3).

LY

A

NBkA}; 4= 12,4068 (105 Hg

(14,100, 109 ¥ 27.59) thiy] 12.0%
(1,694%) 745t ct. T3 w2 A3}t F =orFAlQl 3t
A = 4,6698(10% B 9.1%)2. & M|(5,170%, 104k

A 20229 2 ASAE2 e AGolA dd o

v Zastdeh. 1770 A= FolA AlE(569, 10T B3

14.979)9] A&z} =71 AA(80™, 109 ¥ 22.0%)

30.0%(2478) FAstel 71 2 Bow

A

o}, B

o] A18A & 8427 (109 B 39.8W)0&2 HAA(8601,
109 HY 40.8%) diH] 2.1%(18%) ZAsto], 1770 Al-&=

oiN

[}

108t

—~

oft
N

6.0
g 14.9

ol

g) =oIATHE 4, 19 2).

45.41 23t

40.33-45.41 0|3}

35.24-40.33 0|5}

30.16-35.24 0|3}

S ‘,r/ 144,68 23}

71.58-86.20 0[5

Fazo] 71 Aoty A% e8] L e 7
g 50.5%), AYO0% B 50.4%), ZL10
0%) 0|9, AAFEo] e XA AF(10%

), =109 B3 24.69F), hA0v B

o
v

H
-
:

o,

25.

n

J8 2. 20229 X4 Ay A9 A%

A

(A) Al-= (B) Al- - 2

E5. 43 7|38 A3 A A% = 9 4], 2011-20229
oz
ol A HHA
A Zrse 4l oj2
2011 39,557 (100.0) 4,461 (11.3) 35,096 (88.7) 29,207 (73.8) 3,704 (9.4) 2,185 (5.5)
2012 39,545 (100.0) 3,779 (9.6) 35,766 (90.4) 29,335 (74.2) 4,121 (10.4) 2,310 (5.8)
2013 36,089 (100.0) 3,269 (9.1) 32,820 (90.9) 27,565 (76.4) 3,743 (10.4) 1,512 (4.2)
2014 34,869 (100.0) 2,994 (8.6) 31,875 (91.4) 27,502 (78.9) 3,310 (9.5) 1,063 (3.0)
2015 32,181 (100.0) 2,320 (7.2) 29,861 (92.8) 25,919 (80.5) 3,012 (9.4) 930 (2.9)
2016 30,892 (100.0) 2,405 (7.8) 28,487 (92.2) 25,175 (81.5) 2,556 (8.3) 756 (2.4)
2017 28,161 (100.0) 1,516 (5.4) 26,645 (94.6) 23,730 (84.3) 2,282 (8.1) 633 (2.2)
2018 26,433 (100.0) 1,069 (4.0) 25,364 (96.0) 22,931 (86.8) 1,968 (7.5) 465 (1.8)
2019 23,821 (100.0) 742 (3.1) 23,079 (96.9) 21,163 (88.8) 1,521 (6.4) 395 (1.7)
2020 19,933 (100.0) 264 (1.3) 19,669 (98.7) 18,191 (91.3) 1,161 (5.8) 317 (1.6)
2021 18,335 (100.0) 155 (0.8) 18,180 (99.2) 16,935 (93.2) 959 (5.3) 286 (1.6)
2022 16,264 (100.0) 133 (0.8) 16,131 (99.2) 14,971 (92.0) 920 (5.7) 240 (1.5)
49 H(%).

www.phwr.org Vol 16, No 28, 2023

935



http://www.phwr.org

I Public Health Weekly Rsum:'\

2 AMEH 20229 29 A3 F 16,131
8(99.2%)& Rzt m7]HoN A, 13378(0.8%) E 4ol A
Aot Bzkel 27| FE A1 AR Sk
14,971%8(92.0%).
olct. EJ BhA
2 AA(1559) ) 14.2%(229) #4stda, F2UH9 &
Ay A1 2019'(74278) thH] oF 82.1% HASFATHI 5).

He] 9209H(5.7%), 91 2409(1.5%) <
o4 ATE A% A 2L 13382

2. 65M| 0| =21 Zalttx}

| 1E5] F7kete] 20214 & ARH51.3%) g £
Skal, 20229 55.8%F AHASHRTE £39], 6541 o) =2l
5 TR 92y A -
F32.279)0.2 A(3,0097, 105 B3 35.17%) v 3.7%
(111%) #& A AL &
4,6697(FE 3) TN 6541 o =Rle] 62.1%(2,8987)=

o Ul Xt

= 20224 2,89874(10%F

RIL(RE 06), =ggEd

o
20229 w91 A8 A¥A £+ 9,069F(10T B 20229 Q=21 A8 HARAsE 1,0728 o2 Ad
100.6%9)2.2 AH(9,4067, 109t BT 109.79) 4] 3.6% (1,242%) 9] 13.7%(17098) A9, A 4= =35t
(3377) A4, 201997 23] FaAES Hola gl 877822 Hd(1,029%) thHl 14.8%(1527) 43k
THH 3). §FH, HA] A8k} 3 Qo] ZA|st= H&2 A9 A% 20,383F(2E 1) & =<l HlEL 5.3%= A}
65K 0| & Btaf 4= —o— 65M| O|A EIAtE
14,000 A r 250
214.6 2222
E 203.7
12,000 . 1989 o 1805 1958 200.7 916 1939 | A L 200 N
10,000 rih
® 0 o
I 80001 - 150 T(a)
X 0
@ 6,000 1012010,73211'85912’79812’15712'21111'93812'32811'79812’02911,218 el 100 rgn
8605 8,831 8883 9407 9782 9,406 ¢ 0p9 -
4,000 A i oR
’ 6,547 6,578 6490 11089 ~
- 50
2,000 A
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
1
33 3. A= 654 o4 =91 A1 A X138t 4= 9 &, 2001-202249
H 6. 654 o4 k=9l Alx A (A)2A 4 2 &, 2020-20229
20204 20214 20224
T&2 MBIRF & MBIRF A s¢ AMBIRF A s¢
(e *|_I§JX oa) (il T |A_I§-I_I'X oa) — A|_|§-|_|'X oa)
®) E e & e ansen @ & 2@ s
A 9,782 1203 9,406 109.7 =376 A(3.8) 9,069 100.6 -337 A(3.6)
HEY 7,573 93.1 7,399 86.3 -174 AR.3) 7,067 78.4 —-332 A4.5)
(TZeFy) 2,928 36.0 3,009 35.1 81 2.8) 2,898 32.2 -111 AN3.7)
H QA 2,209 27.2 2,007 23.4 -202 A9.1) 2,002 22.2 -5 A0.2)
A3 V10 B B

www.phwr.org Vol 16, No 28, 2023


http://www.phwr.org

I Public Health Weekly Re.:uu’\

Aot Z2H9 99 o)F Selvet AT 9=l 47} 7
ARO[, WA 2 A8 & o7l ¥ gL HT 547
OF 5.3%5 A& FASF JATHLH 4, I 7). 20224 =AU

29 AR 5 MAADAL 6438, W AN 2347

o

X

ol9x, A thu|(728%, 301%) 22 11.7%, 22.3% A

shict.

4 o2 HE QY ZalSX} MIsst
20219 9mRA LA+ F dmdd 3d4 e
2.9%°1H4], 2022 2 A8} F omFo] $FHEAL v
2 9.4%(1,512%) 20214 g RA A8l gju] 9&
o £FEA v vl5)] A Yergth 202149 7 EA}
Q101 H| Bt () Q101 AlBtA} 4 ()
3,000 4
0
& 2,500 +

2,000 A

1,500 -

1,000 -

24 (F), AF A=A (

500

Aol 20224 o8 EA 8P
A} 20224¢ Q2o
T 99.798)L AZFRY 7FAAH10%

EUTHE 8).

SE3ER

. HILHY 13 ZSHStx}

2022 AU/ W2 e ekt
A €2120,383%) & 2.7%S AASAIL, HAWA/
HUlEZd gt Hlgo] AT (1.9%) 2ot HA =4 5
(6.1%)°114 3.28) E9kom, AEEA FAWA BHl&o] 4l
A (0.2%) 2t A=A 5(0.97%)°014 4.981 =ATHE
9.

A0

ofor

5608e7 A

rr

AHF el=l (A F) - AR S L= HIZ(%)

6.5

J2 4, Axd A5 922 42(2009-20214), =9l A (A1)

T T T T T T T T T T T T T T T T T T T T T
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

il

b 4 9 9=l AA AL v]-E(2001-20224)

7. =<1 Aa A8 (A3 4= 9 4], 2020-20229
20204 20214 20224
8iXt 4 &I} 4 sl Xt 4 sl
(FAH7) (FAH7) B =718 (FAH7) SHR} & =78
ke kits 1,316 (5.2) 1,242 (5.4) ~74 N(5.6) 1,072 (5.3) -170 N(13.7)
Algk=} 1,076 (5.4) 1,029 (5.6) -47 A4.4) 877 (5.4) -152 N(14.8)
¥ 29 796 (5.2) 728 (5.2) -68 NA(8.5) 643 (5.2) -85 A11.7)
(=TFA) 254 (4.7) 248 (4.8) -6 A2.4) 221 (4.7) -27 A(10.9)
9] Z3) 280 (5.9) 301 (7.1) 21 (7.5) 234 (6.1) -67 N(22.3)
2 1, (%), A=A YRR (AD)EA S F =R K)EA 5 H L.
www.phwr.org Vol 16, No 28, 2023 937



http://www.phwr.org

Public Health Weekly Report

T8 Jamrd 494 202149 5 24 2819t 20224 A A¥A = 4 &
oz HEf
- HYEH o220 =
A 2 = xi<} 2
o)z B 2801 (A 4, %) 52,929 51,412 (97.1) 37,180 (70.2) 14,232 (26.9) 1,517 (2.9)
A ABA} (Y, %) 16,087 14,575 (89.6) 8,957 (55.1) 5,618 (34.5) 1,512(9.4) 177 (1.1)
A8 A0 (108 ¥ 82t 3) 304 283 241 39.5 99.7
9202249 12€ 319 712 8 8BZ 719 o]Eo] gl AL V20214 7|# 9B A HEIL(EA: 2021 AREY A AR, [6)).

B9 AN 7Y, BT A9 A8 4 9 g
Sp[k=N; MBHR} WINEINESS
A 20,383 (100) 16,264 (100) 4,119 (100)
AW/ S Bl g A St 560 (2.7) 308 (1.9) 252 (6.1)
sFH QAU A2 3(0.0) 00) 3(0.1)
A UNA A A 2H0 66 (0.3) 29 (0.2) 37 (0.9)
A A A 314 (1.5) 172 (1.1) 142 (3.4)
g At =g e 177 (0.9) 107 (0.7) 70 (1.7)

S PO, AT, A 3 ANEA, B F ANDA, ol AZAN B, A A 2ol B2, Jekehd. VU R Ex oA
HAURA B 7HA] ol4e] A A oFA|(H R E 2 A Al levofloxacin], BA|EEAH [moxifloxacin], 25 2 AH4l[ofloxacin], 7HE] S-S 4141
[gatifloxacin))o] 4013, 1 9] AT 2HAI(HEH Rl [bedaquilinel, 21Ul = [linezolid]) 3 7H4] ol43o] hAS Holi 2a), gy 2s &
£ WA Ao B B 71K ol49] AEEA FAlo] WS Mol As. " Bu} o] LU0l fAlo] LE YL Holi= A, i3 oA
of 42 Bolw], o] Aok = ofAlo] 74 Aol ALt A4AS BT 4 gl 2,

e OI
i

20229 S-Huet A9 AR} = 16,264 (105 ¥
g 31.79)e2 AW(18,3359, 105 B2 35.79) tiH]
11.3%(2,0719) #4353, ol= 20119 AgA} &= 1%
(39,557%)E 71=3% & AW 7.8%H FE3] Taste] 2|
w118 &% 58.9% HATE =x]oth3]. 202140 A A4
A9 Wy EC] Ad diu] F7HAI(1,0105F B—1,0605F B)&
HE e Bt (1] W Z9 A2 A&H 0
2 ZAAE Ho|1 QITH3]. o] 2020 %H Az It

19 £ SIS A g FraNBAYe 208 4

e 2HEA v AEHR] S7F FA 9 A 654

ol kRl AR 654 vlet AYHEG F4Jo] A

o Aulste] @4t o] AR Ao
2 U8 AR $3Ert B 5 odrk. E3 ALFAH Hop
AZO2 RA A F2o] tha Aol gl SRl &

FEAe) A% ATAES ABRY AR £ Aoz

Hir
=
offt
)

i)

2% 220l Y 2T FIH L O teht o

=9 A AR 23, AW A e IS 2G5t

upAlero g, A g2 Ad 20239 3 24% TAI3A
AL SEAE & FHEste, 20279714 A7+ 10% FF
HBE 207 olstE 243571 A%t AR SEA

23148 AL

ol

Nl

SFORE WAFA, AAA, 77|,

www.phwr.org Vol 16, No 28, 2023


http://www.phwr.org

I Public Health Weekly Re.:uu’\

AE7F 53 AEsto], TAI3AF A SEAE A A4
S AT AR SH BAE 2 A-AE A= AR
4

A 24 glo] olgs) 1z Aol
Declarations

Ethics Statement: Not applicable.

Funding Source: None.

Acknowledgments: None.

Conflict of Interest: The authors have no conflicts of inter-
est to declare.

Author Contributions: Conceptualization: HWL, JSK.
Data curation: HWL, JSK. Formal analysis: HWL, JSK.
Investigation: HWL, JSK. Supervision: GJP. Visualization:
HWL, JSK. Writing-original draft: HWL. Writing-review &

editing:t HWL, JSK, GJP, HYC.

www.phwr.org Vol 16, No 28, 2023

References

1. World Health Organization (WHO). Global tuberculosis
report 2022. WHO; 2022.

2. Korea Disease Control and Prevention Agency (KDCA).
Infectious diseases surveillance yearbook, 2021. KDCA;
2022.

3. Statistics Korea. Causes of death statistics in 2021. Statis-
tics Korea; 2022.

4. Korea Disease Control and Prevention Agency (KDCA).
Annual report on the notified tuberculosis in Korea, 2022.
KDCA; 2023.

5. Statistics Korea. 2021 Population and housing census. Sta-
tistics Korea; 2022.

6. Health Insurance Review & Assessment Service (HIRA).
2021 National Health Insurance statistical yearbook.
HIRA; 2022.

7. Ministry of Justice. Yearbook of Korea immigration statis-
tics 2021. Ministry of Justice; 2022.

939


http://www.phwr.org
https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2022
https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2022
https://npt.kdca.go.kr/npt/biz/npp/portal/nppPblctDtaView.do?pblctDtaSeAt=1&pblctDtaSn=2682
https://npt.kdca.go.kr/npt/biz/npp/portal/nppPblctDtaView.do?pblctDtaSeAt=1&pblctDtaSn=2682
https://npt.kdca.go.kr/npt/biz/npp/portal/nppPblctDtaView.do?pblctDtaSeAt=1&pblctDtaSn=2682
https://kostat.go.kr/board.es?mid=a20108100000&bid=11773&act=view&list_no=421206&tag=&nPage=1&ref_bid=
https://kostat.go.kr/board.es?mid=a20108100000&bid=11773&act=view&list_no=421206&tag=&nPage=1&ref_bid=
https://npt.kdca.go.kr/npt/biz/npp/portal/nppPblctDtaView.do?pblctDtaSeAt=1&pblctDtaSn=2826
https://npt.kdca.go.kr/npt/biz/npp/portal/nppPblctDtaView.do?pblctDtaSeAt=1&pblctDtaSn=2826
https://npt.kdca.go.kr/npt/biz/npp/portal/nppPblctDtaView.do?pblctDtaSeAt=1&pblctDtaSn=2826
https://kostat.go.kr/board.es?mid=a20108070000&bid=11747&act=view&list_no=419981
https://kostat.go.kr/board.es?mid=a20108070000&bid=11747&act=view&list_no=419981
https://www.hira.or.kr/bbsDummy.do?pgmid=HIRAA020045020000/&brdScnBltNo=4&brdBltNo=2314&pageIndex=1&pageIndex2=1#none
https://www.hira.or.kr/bbsDummy.do?pgmid=HIRAA020045020000/&brdScnBltNo=4&brdBltNo=2314&pageIndex=1&pageIndex2=1#none
https://www.hira.or.kr/bbsDummy.do?pgmid=HIRAA020045020000/&brdScnBltNo=4&brdBltNo=2314&pageIndex=1&pageIndex2=1#none
https://www.immigration.go.kr/bbs/immigration/228/562279/artclView.do
https://www.immigration.go.kr/bbs/immigration/228/562279/artclView.do

I Public Health Weekly Repo: ’\

Characteristics of Notified Tuberculosis Cases —
Republic of Korea, 2022
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ABSTRACT
In 2022, the Republic of Korea saw a significant drop in new tuberculosis (TB) cases. Only 16,264 patients (31.7 individuals

per 100,000 population) were diagnosed, representing an annual reduction of 7.8% since the highest recorded level in 2011,
when 39,557 people were diagnosed with TB. The decline in new cases means that the number of patients in 2022 is less
than half compared to 2011, representing a reduction of 58.9%. Among the patients diagnosed with TB in 2022, the elders
accounted for 9,069 cases, equivalent to 100.6 persons per 100,000 population. The proportion of elderly patients has steadily
increased yearly, reaching 55.8% in 2022. Among the new TB cases and beneficiaries of Health Insurance & Medical Aid,
16,087 individuals were diagnosed, with Medical Aid beneficiaries comprising 9.4% (1,512 people). Notably, the new TB
notification rate among Medical Aid beneficiaries (99.7 persons per 100,000 population) was 3.5 times higher than among
individuals covered by Health Insurance (28.3 persons per 100,000 population). In 2022, patients with multidrug/rifampicin-
resistant TB accounted for 2.7% (560 people) of all TB cases (20,383). On March 24, 2023, the Korea Disease Control and
Prevention Agency announced the 3rd Comprehensive Plan for TB Management, covering 2023 to 2027. The plan aims to
reduce the TB incidence rate to less than 20 individuals per 100,000 population by 2027. The plan focuses on strengthening

TB prevention, diagnosis, and treatment and implementing relevant policies to achieve this aim.

Key words: Tuberculosis; World Health Organization; Tuberculosis incidence; Tuberculosis mortality
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Introduction

Tuberculosis (TB) is a respiratory infectious disease caused
by Mycobacterium tuberculosis. According to the World
Health Organization, there were approximately 10.6 mil-
lion TB patients worldwide in 2021, resulting in 1.6 million
deaths. Among the 38 member countries of the Organization

for Economic Cooperation and Development, the Republic of

940

Korea (ROK) ranks first in terms of the incidence of TB and
third in terms of mortality [1]. Additionally, TB has the sec-
ond-highest number of deaths from infectious diseases after
coronavirus disease 2019 (COVID-19) and was reported as
the infectious disease with the highest number of patients after
COVID-19 and chickenpox [2,3]. In this article, we examined
the notification status and trends in TB patients in the ROK in

2022.
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Key messages
(D What is known previously?

The number of new tuberculosis patients in 2021 was
18,335 person (35.7 person per 100,000 popula-
tion) and a decrease of 8.0% (1,598 person) from 2020
(19,933 person, 38.8 person per 100,000 population).

@ What new information is presented?

In 2022, the number of new tuberculosis patients in the
Republic of Korea was 16,264 person (31.7 person per
100,000 population) and a decrease of 11.3% (2,071
person) with the previous year. Among them, the elderly
population was 9,069 person (100.6 person per 100,000
population) and a decrease of 3.6% (337 person) from
the previous year.

® What are implications?

Although the number of new tuberculosis patients de-
creased annually, the proportion of the elderly popula-
tion has been increased and the new tuberculosis noti-
fication rate of medical aid was 3.5 times higher than
health insurance. We will promote multiple policies as
target of the vulnerable social group for preventing a
spread of tuberculosis in local community and early de-
tection of tuberculosis patients.

Methods

The Korea Disease Control and Prevention Agency
(KDCA) has been publishing the Annual Report on the
Notified Tuberculosis in the ROK annually since 2002, an-
alyzing data reported by healthcare providers on patients
with TB and pseudo-TB (patients with symptoms similar to
those of TB). The 2022 Annual Report on the Notification of
Tuberculosis in the ROK was published by analyzing data from
28,353 cases reported in the Integrated Disease and Health

Management System from January 1 to December 31, 2022

www.phwr.org Vol 16, No 28, 2023

[4]. In addition, the data of the 2022 resident registration cen-
tral population [5] of Statistics Korea were used to calculate the
notification rate of new TB patients. The number of new TB
patients by type of health insurance and medical aid is based on
patients’ eligibility for such coverage, as of December 31, 2022,
as provided by the National Health Insurance Service (NHIS).
The notification rate of new TB patients according to health
insurance and medical aid was calculated using the NHIS ben-
eficiaries of health insurance and medical aid in 2021 as refer-

ence [6].

Results

1. Notification Status of TB Patients in 2022

The number of new TB patients in the ROK in 2022 was
16,264 (31.7 per 100,000 population), indicating a 11.3%
decrease (2,071 cases) compared with the number in 2021
(18,335 cases, 35.7 per 100,000 population). This finding
shows that the number of new TB patients has decreased by
an average of 7.8% annually since peaking in 2011 (39,557
cases), indicating a 58.9% decrease over the past 11 years.
Moreover, the total number of TB patients in 2022 was 20,383
(39.8 per 100,000 population), reflecting an 11.0% (2,521)
decrease compared with the number in 2021 (22,904 cases,
44.6 per 100,000 population; Figure 1).

Of the total new TB patients, 58.9% (9,578) were male and
41.1% (6,686) were female, with the notification rate of new
TB patients being 1.4 times higher in male (37.5 per 100,000
population) than in female (26.0 per 100,000 population;
Table 1). The number of new patients in all age groups de-
creased in 2022, except for that in the 0-4 years group, which

showed an increase of 20% (from five to six patients). Among
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Figure 1. (New) TB notification cases and rates, 2001-2022
Table 1. New tuberculosis notification cases and rates by sex, 2020-2022
2020 2021 2022
Change Change
Cases Rates”  Cases  Rates” % Cases  Rates” %
Difference Difference
Change Change
Total 19,933 38.8 18,335 35.7 -1,598 N@B.0) 16,264 31.7 2,071  AQ1.3)
Male 11,608 45.3 10,639 41.6 -969  A@B3) 9578 375 -1,061  A(10.0)
Female 8,325 32.3 7,696 299 -629 N(7.6) 6,686 26.0 -1,010  AQ03.1)
Unit: person. A=decrease. *Person/100,000 population.

the age groups that showed a decrease, the 5-9 years group had
the highest decrease rate of 60.7% (from six to two patients).
The notification rate of new TB patients was 5.9 times higher
in older adults aged >65 years (100.6 per 100,000 population)
than in those aged <65 years (17.0 per 100,000 population).
The decrease in the number of new TB patients was lower
among older adults aged =65 years, with a 3.0% decrease com-
pared with the 19.4% decrease among those <65 years (Table
2).

In terms of the types of TB, of the total new TB patients

in 2022 (16,264), 76.3% (12,406 cases) had pulmonary TB

942

(24.2 per 100,000 population), whereas 23.7% (3,858 cases)
had extrapulmonary TB (7.5 per 100,000 population). The
number of new patients with pulmonary TB (12,406, 24.2
per 100,000 population) decreased by 12.0% (1,694) com-
pared with the number in the previous year (14,100; 27.5 per
100,000 population). In addition, among the new patients
with pulmonary TB, the number of smear-positive patients
was 4,669 (9.1 per 100,000 population), showing a decrease
0f 9.7% (501) compared with the number in the previous year
(5,170; 10.1 per 100,000 population; Table 3).

Exploring the notification rate of new TB patients by region
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Table 2. New tuberculosis notification cases and rates by age group, 2020-2022

2020 2021 2022
Age Change Change
group (yr)  Cases  Rates” Cases Rates? ) % Cases Rates” %
Difference Difference

Change Change
Total 19,933 38.8 18,335 35.7 -1598  A(B.0) 16,264 317 2,071  A(1L3)
0-4 9 0.5 5 0.3 -4 A(44.4) 6 0.4 1 (20.0)
5-9 10 0.4 6 0.3 -4 A40.0) 2 0.1 -4 A(66.7)
10-14 32 1.4 26 1.1 -6 A(18.8) 18 0.8 -8 A(30.8)
15-19 220 8.6 155 6.5 -65  A(29.5) 120 5.1 =35 N22.6)
2024 579 17.7 431 13.6 -148  A((25.6) 264 8.7 -167 A(38.7)
25-29 820 23.4 690 19.5 -130  A@15.9) 470 13.5 =220 A(31.9)
30-34 766 24.5 652 20.6 -114  A(4.9) 531 16.3 -121 A(18.6)
35-39 827 21.8 670 18.7 -157  A(19.0) 530 15.7 -140 A(20.9)
40-44 865 22.4 777 19.8 -88  A(10.2) 664  16.7 -113 A(145)
45-49 1,171 26.7 969 22.9 -202 A(17.3) 768 18.8 -201 A(0.7)
50-54 1,425 32.9 1,350 305 =75 A(G3) 1105 246 -245  A(18.1)
55-59 1,655 39.3 1,460 35.4 -195  AQ11.8) 1,222 30.1 -238 A(16.3)
60-64 1,772 46.6 1,738 43.5 -3¢ A19) 1495 361 243 A(14.0)
65-69 1,538 58.4 1,451 50.3 -87 N(5.7) 1,428 46.3 23 N(1.6)
70-74 1,622 81.1 1,618 78.0 -4 A0.2) 1,522 70.8 -96 A(5.9)
7579 2,177 135.8 1,956 122.4 =221 AQ10.2) 1,829  114.0 -127 A6.5)
80+ 4,445 234.5 4,381 216.6 -64 A(1.4) 4,290 197.6 -91 A2.1)
0-64 10,151 235 8,929 20.9 -1,222  A(12.0) 7,195 17.0 -1,734 N(19.4)
65+ 9,782 120.3 9,406 109.7 -376 A(3.8) 9,069 100.6 =337 A(3.6)

Unit: person. A=decrease.

“Person/100,000 population.

Table 3. New TB notification cases and rates by sites of infection and result of sputum smear tests, 2011-2022

Sites of infection 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
New TB
Cases 39,557 39,545 36,089 34,869 32,181 30,892 28,161 26,433 23,821 19,933 18,335 16,264
Rates” 789 785 714 687 632 604 550 515 464 388 357 317
Pulmonary TB
Cases 30,100 31,075 28,720 27,906 25,550 24,696 22,314 20,883 18,765 15,221 14,100 12,406
Rates” 601 617 568 550 50.1 483 436 407 366 296 275 242
(smear positive)
Cases 11,714 12,137 11,100 10,446 9,309 8,812 7,701 7330 6,497 5,379 5,170 4,669
Rates” 23.4 241 22.0 206 18.3 17.2 15.0 14.3 12.7 10.5 10.1 9.1
Extra-pulmonary TB
Cases 9,457 8,470 7369 6,963 6,631 6,196 5,847 5550 5,056 4,712 4,235 3,858
Rates” 18.9 16.8 14.6 13.7 13.0 12.1 11.4 10.8 9.8 9.2 8.3 7.5

Unit: person. TB=tuberculosis. “Person/100,000 population.
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Table 4. New tuberculosis notification cases and rates by province, 2020-2022
2020 2021 2022
Province Change Change
Cases  Rates” Cases  Rates” % Cases  Rates? %
Difference Change Difference Change
Total 19,933 38.8 18,335 357  -1.598  A(B.0) 16264 317 2,071 A(11.3)
Seoul 3,486 36.6 3,067 32.4 419  A(12.0) 2,756 294 =311 A(10.1)
Busan 1,270 37.7 1,266 37.9 4 N0.3) 1,038 31.3 -228 A(18.0)
Daegu 977 40.5 898 37.6 =79 A(8.1) 787 33.3 111 A(12.4)
Incheon 1,005 34.4 953  32.6 =52 ABG.2) 827  28.1 -126  A13.2)
Gwangju 493 34.1 434 30.2 -59  A12.0) 352 24.6 -82  A(18.9)
Daejeon 426 29.2 404 279 22 ANG5.2) 368 25.5 -36  AB.9)
Ulsan 370 32.6 352 31.3 -18 A4.9) 290 26.1 -62  A(17.6)
Sejong 93 26.8 80 22.0 13 A(14.0) 56 14.9 -24  A(30.0)
Gyeonggi 4,343 32.9 4,137 30.9 206 N4.7) 3,626 26.9 =511 A(12.4)
Gangwon 850 55.6 771 50.4 =79 A09.3) 704  46.0 -67  A@B.7)
Chungbuk 616 38.7 609 38.3 =7 A1) 498 31.3 111 A(18.2)
Chungnam 1,019 48.3 860 40.8 -159  A(15.6) 842 39.8 -18 AQ2.1)
Jeonbuk 821 45.6 725 40.6 -96  A11.7) 653 36.8 =72 A(9.9)
Jeonnam 1,044 56.5 1,015 55.4 -29 A2.8) 917 50.4 -98 A9.7)
Gyeongbuk 1,495 56.7 1,368 52.2 =127 N(8.5) 1,315 50.5 -53 A(3.9)
Gyeongnam 1,356 40.7 1,189 35.9 -167  A(2.3) 1,039 31.6 -150  A®12.6)
Jeju 269 40.3 207 308 -62  A23.0) 196 291 -1 AG3)
Unit: person. A=decrease. “Person/100,000 population.
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in 2022, a decrease was noted in all regions compared with
the rate in the previous year. Among 17 cities and provinces,
Sejong (n=56; 14.9 per 100,000 population) showed the larg-

est decrease of 30.0% in the number of new patients compared
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Figure 2. New TB notification rates
by province in 2022

(A) cities or provinces and (B) regions

with the number in the previous year (n=80, 22.0 per 100,000

population), whereas Chungnam (n=842, 39.8 per 100,000

population) showed the smallest decrease of 2.1% (n=18)

compared with the number in the previous year (n=860, 40.8
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per 100,000 population). The regions with the highest noti-
fication rate of new TB patients were Gyeongbuk (50.5 per
100,000 population), Jeonnam (50.4 per 100,000 popula-
tion), and Gangwon (46.0 per 100,000 population), and the
regions with the lowest notification rate of new TB patients
were Sejong (14.9 per 100,000 population), Gwangju (24.6
per 100,000 population), and Daejeon (25.5 per 100,000
population; Table 4, Figure 2).

In terms of reporting institution, among the new TB pa-
tients in 2022, 16,131 (99.2%) were reported by private medi-
cal institutions, whereas only 133 (0.8%) were reported by
public health centers. Among the cases reported by private
medical institutions, the majority were from general hospitals
(14,971, 92.0%), followed by hospitals (920, 5.7%), and clin-
ics (240, 1.5%). The number of new TB patients reported by
public health centers (n=133) represented a 14.2% (n=22) de-
crease compared with the number in the previous year (n=155)
and an 82.1% decrease compared with the number (n=742)
in 2019, which was immediately before the COVID-19 pan-
demic (Table 5).

2. Notification Status of Older TB patients Aged

265 Years

The number of new older TB patients aged 265 years in
2022 was 9,009 (100.6 per 100,000 population), reflecting
a3.6% (n=337) decrease compared with the number in the
previous year (n=9,400, 109.7 per 100,000 population), indi-
cating a steady decline since 2019 (Figure 3). In contrast, the
number of older adults among all new TB patients showed a
steady increase, surpassing the halfway mark (51.3%) for the
first time in 2021 and accounting for 55.8% of all new TB pa-
tients in 2022. In particular, the number of new pulmonary TB
patients with smear-positive results among older adults aged
>65 years was 2,898 (32.2 per 100,000 population) in 2022,
a3.7% (111) decrease from the previous year (3,009, 35.1 per
100,000 population; Table 6). Of the 4,669 smear-positive
patients among new pulmonary TB patients (Table 3), 62.1%
(2,898) were older adults.

3. Notification Status of Foreign TB Patients
The total number of foreign TB patients in 2022 was 1,072,

Table 5. New tuberculosis notification cases (%) by healthcare provider, 2011-2022
Public health Private medical facilities
Year Total
center Sub-total General hospitals Hospitals Clinics
2011 39,557 (100.0)  4.461 (11.3) 35,096 (88.7) 29,207 (73.8) 3,704 (9.4) 2,185 (5.5)
2012 39,545 (100.0) 3,779 (9.6) 35,766 (90.4) 29,335 (74.2) 4,121 (10.4) 2,310 (5.8)
2013 36,089 (100.0) 3,269 (9.1) 32,820 (90.9) 27.565 (76.4) 3,743 (10.4) 1,512 (4.2)
2014 34,869 (100.0) 2,994 (8.6) 31,875 (91.4) 27,502 (78.9) 3,310 (9.5) 1,063 (3.0)
2015 32,181 (100.0) 2,320 (7.2) 29,861 (92.8) 25,919 (80.5) 3,012 (9.4) 930 (2.9)
2016 30,892 (100.0) 2,405 (7.8) 28,487 (92.2) 25,175 (81.5) 2,556 (8.3) 756 (2.4)
2017 28,161 (100.0) 1,516 (5.4) 26,645 (94.6) 23,730 (84.3) 2,282 (8.1) 633 (2.2)
2018 26,433 (100.0) 1,069 (4.0) 25,364 (96.0) 22,931 (86.8) 1,968 (7.5) 465 (1.8)
2019 23,821 (100.0) 742 (3.1) 23,079 (96.9) 21,163 (88.8) 1,521 (6.4) 395 (1.7)
2020 19,933 (100.0) 264 (1.3) 19,669 (98.7) 18,191 (91.3) 1,161 (5.8) 317 (1.6)
2021 18,335 (100.0) 155 (0.8) 18,180 (99.2) 16,935 (93.2) 959 (5.3) 286 (1.6)
2022 16,264 (100.0) 133 (0.8) 16,131 (99.2) 14,971 (92.0) 920 (5.7) 240 (1.5)
Unit: person (%).
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Table 6. New TB notification cases and rates in elderly people by pathological location and result of sputum smear tests, 2020~
2022
2020 2021 2022
Change Change
Cases Rates” Cases Rates” % Cases Rates” %
Difference Difference
Change Change
65 and older 9,782 120.3 9,406 109.7 -376 N(3.8) 9,069 100.6 -337 A(3.6)
Pulmonary TB 7,573 93.1 7,399 86.3 -174 N2.3) 7,067 78.4 332 A4.5)
(smear positive) 2,928 36.0 3,009  35.1 81 (2.8) 2,898 322 -l11 AB.7)
Extra-pulmonary TB 2,209 27.2 2,007 234 202 A9 2,002 222 -5 N 0.2)
Unit: person. TB=tuberculosis; A=decrease. “Person/100,000 population.
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which represents a 13.7% decrease (n=170) compared with
the total number in the previous year (n=1,242). The number
of new patients decreased by 14.8% (n=152) to 877, com-
pared with the number in the previous year (n=1,029). Of the
20,383 new TB patients (Figure 1), foreigners accounted for
5.3%. Despite the decrease in the number of foreign residents
in the ROK after the COVID-19 pandemic [7], the proportion
of foreigners among all new TB patients has remained at ap-
proximately 5.3% for the past 5 years (Figure 4, Table 7). Of
the new foreign TB patients, 643 had pulmonary TB, whereas
234 had extrapulmonary TB. The number of new foreign TB
patients in 2022 decreased by 11.7% (n=728) compared with

the number in the previous year (22.3%, n=301). This de-
crease was greater than the decrease noted from 2021 (8.5%,

n=796) to 2020 (7.5%, n=280).

4. Notification Status of New TB Patients by the
Type of Health Insurance and Medical Aid
Although the proportion of medical aid beneficiaries was

2.9% among the beneficiaries of health insurance and medical

aid [4], the proportion of medical aid beneficiaries among the

new TB patients in 2022 was 9.4% (n=1,512), indicating that
medical aid beneficiaries were more likely to be diagnosed with

TB compared with health insurance and medical aid recipients

Table 7. (New) TB notification cases (%) in the foreign-born, 2020-2022
2020 2021 2022
Cases Cases Change Cases Change
(proportion”)  (proportion”)  Difference % Change  (proportion”)  Difference % Change
TB 1,316 (5.2) 1,242 (5.4) =74 N(5.6) 1,072 (5.3) -170 N(13.7)
New TB 1,076 (5.4) 1,029 (5.6) -47 A(4.4) 877 (5.4) =152 A(14.8)
Pulmonary TB 796 (5.2) 728 (5.2) -68 N(8.5) 643 (5.2) -85 N(11.7)
(smear positive) 254 (4.7) 248 (4.8) -6 NQ2.4) 221 (4.7) 27 A(10.9)
Extra-pulmonary TB 280 (5.9) 301 (7.1 21 (7.5) 234 (6.1) -67 N22.3)
Unit: person or (%). TB=tuberculosis: A=decrease. “The proportion of the new TB notification cases of the foreign-born among the total
number of new cases.

Table 8. Beneficiaries of medical security (health insurance or medical aid) in 2021, new TB notification cases and rate (2022)
by types of Health Insurance

Medical security

Medical

Health Insurance : Unknown?
Total Aid
Sub-total LW, S.E. Sub-total
Beneficiaries” (x1,000) (proportion) 52,929 51,412(97.1) 37,180(70.2) 14,232(269) 1,517 (29)
New TB cases (proportion) 16,087 14,575(89.6) 8,957 (55.1) 5,618 (345 1512(94) 177 (1.1)

New TB rates” (the number of patients per 30.4 28.3 24.1 39.5 99.7
100,000 population)

Unit: person or (%). TB=tuberculosis; I.W.=industrial workers; S.E.=self-employees. *People with no history of National Health Insurance by
December 31, 2022. YBeneficiaries of the National Health Insurance in 2021 (Source: "National Health Insurance Statistical Yearbook 2021,
[6]).
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in 2021. Calculating the TB patient rate by medical security
type based on the population covered by medical security in
2021, the notification rate of new TB patients in 2022 among
medical aid beneficiaries was 3.5 times higher than that of
health insurance subscribers (99.7 per 100,000 vs. 28.3 per

100,000 population, respectively; Table 8).

5. Notification Status of Drug-resistant TB

Patients

The number of multidrug/rifampicin-resistant TB patients
in 2022 was 560, accounting for 2.7% of the total patients
(n=20,383). In addition, the ratio of multidrug/rifampicin-
resistant TB patients was 3.2 times higher in retreated patients
(6.1%) than in new patients (1.9%), and the ratio of quinolone-
resistance was 4.9 times higher in retreated patients (0.97%)

than in new patients (0.2%; Table 9).

Discussion

The number of new TB patients in the ROK in 2022 was

16,264 (31.7 per 100,000 population), indicating a 11.3%
decrease (n=2,071) compared with the number in the previ-
ous year (n=18,335, 35.7 per 100,000 population). This rep-
resents a 58.9% decrease in the past 11 years, after steadily de-
creasing by an average of 7.8% annually since peaking in 2011
(n=39,557) [3]. Despite a worldwide increase in the incidence
of TB in 2021 (from 10.1 million to 10.6 million) [1], the no-
tification rate of new TB patients in the ROK has continued to
decline [3]. This can be attributed to the uninterrupted imple-
mentation of the national TB control program even during the
COVID-19 pandemic that started in 2020.

Although the number of new TB patients has been steadily
declining, the proportion of older TB patients aged >65 years
continues to increase. This is because the symptoms of TB are
often milder in older adults than in younger patients; therefore,
the symptoms may not be detected as quickly. In addition, old-
er adults may have lower treatment compliance due to comor-
bidities. The notification rate of new TB patients was found to
be higher among medical aid beneficiaries than among health

insurance subscribers, as medical aid beneficiaries are more

Table 9. TB notification cases (%) by types of drug-resistant TB and treatment history

Total

Previousely treated
New cases

cases, etc.”

Total cases 20,383 (100) 16,264 (100) 4,119 (100)
MDR/RR-TB 560 (2.7) 308 (1.9) 252 (6.1)
Extensively drug-resistant TB” 3(0.0) 00) 3(0.1)
Pre-extensively drug-resistant TB® 66 (0.3) 29 (0.2) 37 (0.9)
Multidrug-resistant TB® 314 (1.5) 172 (1.1) 142 (3.4)
Rifampicin-resistant TB? 177 (0.9) 107 (0.7) 70 (1.7)

Unit: person or (%). TB=tuberculosis; 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. “T'B caused by Mycobacterium tuberculosis strains that fulfil the definition of MDR/RR-TB and that are also resistant to any
fluoroquinolone (levofloxacin, 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.
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likely to be socioeconomically vulnerable and have limited ac-
cess to medical services. As a result, the KDCA plans to steadily
promote the “visiting tuberculosis screening project” for vul-
nerable groups for early detection of patients with TB and
prevention of the spread of TB in the community. Moreover,
it was identified that the proportion of TB patients with mul-
tidrug/rifampicin-resistance, which is a challenging-to-treat
form of TB, was high among patients with a TB treatment his-
tory. Therefore, the KDCA will make efforts to improve the
management and treatment success rate of drug-resistant TB
patients, who face challenges in treatment, by implementing
tailored case management programs and operating a multi-
drug-resistant TB consortium.

Lastly, the KDCA announced the Third Comprehensive
Plan for Tuberculosis Control on March 24, 2023. The plan
aims to achieve a TB incidence of less than 20 per 100,000
population by 2027. The KDCA plans to collaborate with rel-
evant ministries, local governments, medical institutions, and
experts to seamlessly implement the strategies and key tasks
outlined in the Third Comprehensive Plan for Tuberculosis
Control throughout the entire TB prevention, diagnosis, and

treatment continuum.
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Results of the Tuberculosis Epidemiological Investigation
In Congregated Settings, 2022

Sunmi Han, Yongjoon Park, Jieun Kim, Hyeyoung Lee, Hoyong Choi*

Division of Tuberculosis Policy, Bureau of Infectious Disease Policy, Korea Disease Control and Prevention Agency, Cheongju, Korea

ABSTRACT

Tuberculosis (TB) is an airborne infectious disease spreading through the air, caused by bacteria (Mycobacterium tuberculosis).
Individuals can become infected when they come in close contact with people with TB. Therefore, the early identification of TB
patients through the rapid epidemiological investigation and treatment of individuals with latent tuberculosis infection (LTBI)
are considered the most effective strategies for TB control and prevention, when an active TB case is detected. The World
Health Organization also recommends screening and treatment for LTBI, especially, prioritizing contacts of TB patients. The
epidemiological investigation for TB cases is based on identifying contacts of TB patients in congregate settings and households
and conducting diagnostic tests for TB/LTBI. In 2022, a total of 101 cases from the 22,297 household contacts (453.0/100,000
contacts) of patients with TB and a total of 89 cases from the 72,821 contacts in congregate setting (122.2/100,000 contacts)
were identified early. Compared with the incidence of TB (16,264 cases; 31.7/100,000 population) in 2022 in the Republic
of Korea, the risk of TB transmission is 14.3 times higher in household contacts and 3.9 times higher in congregate settings,
suggesting that the comprehensive control measures are required. The Korea Disease Control and Prevention Agency has
established the “3rd Comprehensive Plan for Tuberculosis Management (2023-2027)" to reduce the incidence rate of TB to 20
or fewer cases per 100,000 people by 2027. The plan will continue to implement the screening and treatment programs for
close contacts of patients with TB, especially those with household contacts and in congregate settings who are at high risk of

TB infection.

Key words: Tuberculosis; Tuberculosis patients; Latent tuberculosis infection; Contact investigation; Epidermiological

investigation
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Introduction million deaths, according to the World Health Organization
(WHO) [1]. In 2022, there were 16,264 new TB patients (31.7

Tuberculosis (TB) is a respiratory infectious disease caused per 100,000 population) in the Republic of Korea, making it

by the Mycobacterium tuberculosis. In 2021, it affected ap- the country with the highest TB incidence and third-highest

proximately 10.6 million patients worldwide, resulting in 1.6 mortality among the 38 member countries of the Organization
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Key messages
(D What is known previously?

In 2021, 158 cases from the 27,808 household contacts
and 85 cases from the 90,073 contacts in congregate set-
tings of patients with TB were identified early.

(@ What new information is presented?

In 2022, 101 cases from the 22,297 household con-
tacts of patients with TB patients and 89 cases from the
72,824 contacts of patients with TB in congregate setting
were early identified.

(® What are implications?

It is important to note that the contacts of TB patients in
their households and in congregate settings are at high
risk of developing TB and are registered without omis-
sion, managed, and supported to start and complete the
TB and LTBI screening and treatment.

for Economic Cooperation and Development (OECD). This
highlights the need for active TB management [2]. Strategies
such as contact investigation to diagnose active TB promptly
and the identification and treatment of latent tuberculosis in-
fection (LTBI) aim to reduce the occurrence of TB. Since 2011,
the Republic of Korea has implemented a project for screening
and treating LTBI in contacts of active TB patients due to the
country’s moderate TB prevalence [3,4].

Household contact investigation focuses on family mem-
bers and cohabitants who share the same living space or have
regular contact with a respiratory TB patient. It is conducted
from 3 months before to 2 weeks after initiating treatment
when a respiratory TB patient starts TB treatment. TB epide-
miological investigation is implemented when a respiratory
sample test, including the sputum of a TB patient in a group

facility, confirms positive for acid-fast bacilli smear test, nucleic

958

acid amplification test, or acid-fast bacilli culture. Additionally,
if a cavity is observed on a chest X-ray, an investigation is war-
ranted, even if the respiratory sample test is negative.

Through contact investigation, the scope of investigation
is determined, and early detection of additional TB patients is
achieved through TB tests such as chest X-ray and LTBI tests
(Tuberculin skin test [TST], interferon-gamma release assay
[IGRA]) among contacts. Patients with LTBI are diagnosed
and treated to prevent future development of TB and reduce
TB incidence. In this study, we aim to examine the character-
istics and significance of TB epidemiological investigation in
2022 and utilize it as fundamental data for conducting more

detailed TB epidemiological investigation.

Methods

The analysis focused on respiratory TB patients reported to
the Integrated Disease and Health Management System from
January 1 to December 31, 2022. A total of 18,137 patients
who underwent household contact investigation were included
in the analysis, excluding 2,319 patients who dropped out due
to a change in diagnosis. Additionally, the contact investigation
status for reported cases in group facilities was examined, spe-
cifically analyzing 6,252 cases and excluding 432 cases with
changed diagnoses.

Furthermore, a comprehensive examination of the TB epi-
demiological investigation in 2022 will be conducted by close-
ly analyzing characteristics and significance of contacts, addi-
tional TB patients, and patients with LTBI. This analysis will
consider factors such as sex, age, year, and group facilities, cov-

ering the recent 5-year period from 2018 to 2022.
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Results

1. Results of Household Contact Investigation in

2022

Among the total of 20,383 reported TB patients in 2022,
the majority were respiratory TB patients (18,137, 89.0%).
Among these respiratory TB patients 12,085 (66.6%) had
household contact with TB patients. The number of house-
hold contacts was 22,297, which decreased by 5,511 (19.8%)
compared to that in the previous year due to a reduction in
the number of respiratory TB patients. However, the ratio of
TB patients with household contact continued to increase in
2022 due to improvements in the household contact registra-
tion system, facilitated by the linkage of resident registration
information on the public information sharing network. The
screening rate of household contacts of respiratory TB patients
was 97.3% (22,203), showing an increase of 2.3%p compared
to that in the previous year. The household screening rate has
been consistently increasing over time (Figure 1).

In 2022, the treatment number of household contacts of
respiratory TB patients was 22,297, with an average of 1.2

household contacts per respiratory TB patient. The TB test

[ Respiratory TB cases

[ TB cases with household contacts

was conducted on the contacts, and there were 101 (453.0
per 100,000 contacts) additional TB patients, which was 14.3
times higher than the new TB patient rate (31.7 per 100,000
population) in the general population in 2022.

The LTBI test was conducted on 17,444 (84.6%) of the
20,613 test subjects for LTBI among household contacts, ex-
cluding people previously infected with TB or LTBI. A total of
4,362 (25.0%) were diagnosed as positive.

In 2022, the treatment initiation rate for patients with
LTBI among household contacts was 72.9%, and the treat-
ment cure rate was 92.0%. These rates increased by 9.6%p and
13.7%p, respectively, compared to the previous year, showing
an increasing trend every year (Table 1).

The infection rate of latent TB according to the age of con-
tact was 21.6% among those under their teens, 13.4% among
teenagers, 8.4% among those in their 20s, 15.8% in their 30s,
24.7% in their 40s, 32.5% in their 50s, 37.8% in their 60s,
and 33.0% in their 70s. This suggests an increasing pattern of
the infection rate of latent TB with increasing age of the con-
tact since their 20s. Furthermore, the infection rate of latent
relationship with the index patient, the infection rate of latent
TB was high in the order of grandparents at 43.8%, parents at

—®- Household contacts
Household contacts investigation

35,000 1 -100
97.3 z
30,380 95.0 &
30,000 - o5 &
o
25,000 - o
= F90 8
2 20,000 g
@ -85 &
S 15,000 z
om <
P -80 &
10,000 - g
2
5,000 F75 3
=
0 14,951 : 13,593 : 11,773 : 13,490 : 12,085 70

2018 2019 2020 2021 2022

Figure 1. TB cases with the household contacts investigations, 2018-2022

TB=tuberculosis.
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Table 1. Results of the household contacts investigations, 2018-2022

2018 2019 2020 2021 2022
No. of contacts 30,380 27,835 24,650 27,808 22,297
TB tests
TB tested 27,751 (91.3) 25,684 (92.3) 23,833 (96.7) 26,432(95.1) 22,239 (99.7)
TB cases 154 [506.9] 120 [431.1] 126 [511.2] 158 [568.2] 101 [453.0]
LTBI tests
Subject to LTBI test” 26,468 24,422 23,288 26,048 20,613
LTBI tested 23,331 (88.1) 21,546 (88.2) 20,254 (87.0) 21,972 (84.4) 17,444 (84.6)
LTBI cases 6,711 (28.8) 5,761 (26.7) 5,547 (27.4) 5,988 (27.3) 4,362 (25.0)
LTBI treatment” 6,533 5,626 5,395 5,590 4,044
Initiation of LTBI treatment 2,703 (41.4) 3,060 (54.4) 3,234 (59.9) 3,540 (63.3) 2,950 (72.9)
Expected complete of LTBI treatment” 1,558 1,753 3,210 3,269 3,069
Complete of LTBI treatment 1,045 (67.1) 1,302 (74.3)  1,850(57.6) 2,559 (78.3) 2,824 (92.0)

Unit: person, (%), [cases/100,000 contacts]. TB=tuberculosis; LTBI=latent tuberculosis infection. a)Subject to LTBI test: exclude contacts who
have a history of TB or LTBI. PLTBI treatment: exclude contacts of multidrug-resistant-TB patients or individuals who have a history

of TB or LTBI treatment. “Expected complete of LTBI treatment: a person with an expected completion date for LTBI treatment in the

current year.

Table 2. Baseline characteristics of household contacts, 2022

TB tests LTBI tests
Characteristics No. of con= Subiect to
tacts TB tested TB cases LTBJI tost? LTBI tested LTBI cases
Total 22,297 22,239 (99.7) 101 [453.0] 20,613 17,444 (84.6) 4,362 (25.0)
Age (yr)
<9 1,197 1,194 (99.7) 3 [250.6] 1,175 1,169 (99.5) 252 (21.6)
10-19 1,786 1,784 (99.9) 9 [503.9] 1,733 1,725 (99.5) 232 (13.4)
20-29 2,178 2,173 (99.8) 10 [459.1] 2,110 2,097 (99.4) 177 (8.4)
30-39 1,806 1,789 (99.1) 4 1221.5] 1,745 1,724 (98.8) 273 (15.8)
40-49 2,975 2,971 (99.9) 14 [470.6] 2,774 2,762 (99.6) 682 (24.7)
50-59 4,472 4,462 (99.8) 18 [402.5] 4,134 4,100 (99.2) 1,332 (32.5)
60-69 3,920 3,911 (99.8) 14 [357.1] 3,409 2,841 (83.3) 1,075 (37.8)
=70 3,963 3,955 (99.8) 29 [731.8] 3,533 1,026 (29.0) 339 (33.0)
Relationship
Spouse 7,729 7,717 (99.8) 43 [556.3] 7,069 4,494 (63.6) 1,458 (32.4)
Parents 1,634 1,631 (99.8) 13 [795.6] 1,405 1,024 (72.9) 364 (35.5)
Children 8,146 8,126 (99.8) 22 [270.1] 7,632 7,600 (99.6) 1,656 (21.8)
Brothers & sisters 726 725 (99.9) 9 [1,239.7] 638 626 (98.1) 127 (20.3)
Grandchildren 1,706 1,702 (99.8) 2 [117.2] 1,672 1,668 (99.8) 177 (10.6)
Grandparents 50 50 (100.0) 2 [4,000.0] 41 16 (39.0) 7 (43.8)
Relatives 272 272 (100.0) 2 [735.3] 251 237 (94.4) 75 (31.6)
Others 2,034 2,016 (99.1) 8[393.3] 1,905 1,779 (93.4) 498 (28.0)

Unit: person, (%), [cases/100,000 contacts].
have a history of TB or LTBI.

TB=tuberculosis: LTBI=latent tuberculosis infection. “Subje

ct to LTBI test: exclude contacts who
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35.5%, and a spouse at 32.4% (Table 2).

2. Results of Group Facility Epidemiological

Investigation in 2022

In 2022, out of the 20,383 total reported TB patients,
6,252 cases were included in the group facility, of which 3,416
cases were investigated according to the group facility’s epi-
demiological investigation standards. As for the number of
investigations by the group facility, workplaces accounted for
the highest number with 1,589 cases (46.5%), followed by

social welfare facilities with 845 cases (24.7%) and medical

institutions with 572 cases (16.7%). In line with the decrease
in overall investigations, the number of investigations by in-
stitution also decreased by 20.5% (109) for workplaces, 1.6%
(14) for social welfare facilities, 12.0% (78) for medical insti-
tutions, and 6.4% (17) for schools, compared to the previous
year (Figure 2).

The total number of contacts of TB patients belonging to
the group facility was 72,824, and the average number of con-
tacts per investigation was 21.3. In terms of the institution,
social welfare facilities accounted for the most, with 25,378

(34.8%), followed by workplaces with 17,037 (23.4%) and
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Figure 2. The number of tuberculosis contact investigations conducted in congregated settings, 2018-2022

Table 3. Results of the contact investigations of infectious TB patients in congregate settings, 2022
. - . Social .
o6l ocies  hospidls polis snts YOI GO Work places  Others
acilities
No. of 3,416 249 572 24 845 20 1,589 117
investigations
No. of contacts 72,824 12,347 14,925 508 25,378 329 17,037 2,300
TB cases 89 [122.2] 1[8.1] 22 [147.4] 1[196.9] 46 [181.3] 0 [0.0] 19 [111.5] 0 [0.0]
Subject to 40,631 9,819 7,132 339 8,761 303 12,507 1,770
LTBI test”
LTBI tested 38,123(93.8) 9368 (95.4) 6,701 (94.0) 292 (86.1) 8,170(93.3) 299(98.7) 11,670 (93.3) 1,623 (91.7)
LTBI cases 7,640 (20.0) 6266.7) 1,507 (22.5) 28(9.6) 2,388(29.2) 111(37.1)  2,825(24.2) 155 (9.6)
Unit: case, person, [cases/100,000 contacts], (%). TB=tuberculosis; LTBI=latent tuberculosis infection. 3>Subject to LTBI test: exclude contacts
who have a history of TB or LTBI.
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medical institutions with 14,925 (20.5%). The TB test was
conducted on the contacts, and 89 additional TB patients
(122.2 per 100,000 contacts) were identified early. By insti-
tution, social welfare facilities had the most additional TB pa-
tients, with 46 (181.3 per 100,000 contacts), of which 45 ad-
ditional TB patients were identified in elderly welfare facilities.

The LTBI test was performed on 38,123 (93.8%) of the
40,631 test subjects for LTBI among contacts, excluding peo-
ple previously infected with TB or LTBI and daily contacts with
little contact time. A total of 7,640 (20.0%) were diagnosed
as positive. By the group facility, the infection rate of latent TB
was high: correctional facilities (37.1%), social welfare facilities
(29.2%), workplaces (24.2%), and medical institutions (22.5%;
Table 3).

The rate of latent TB by sex according to the characteristics
of the contacts within the group facility was 22.2% male and
18.3% female. The rate of latent TB by age was 10.6% under

teens, 2.7% in their teens, 5.4% in their 20s, 11.9% in their

30s, 20.6% in their 40s, 32.9% in their 50s, 40.1% in their
60s, and 46.8% in their 70s, indicating an increasing pattern
of the infection rate of latent TB as the age of the contact in-
creased since their teens (Table 4).

In 2022, the total number of patients with LTBI among the
contacts within the group facility in was 7,640. Of the 6,867
treatment subjects, excluding contacts of multidrug-resistant
TB patients and those with treatment history, 3,438 (50.1%)
initiated treatment, decreasing the treatment initiation rate by
2.6%p compared to the previous year. Out of the 4,750 people
who started treatment with an expected treatment completion
date in 2023, 3,928 (82.7%) completed treatment, showing an
increase in the treatment cure rate by 2.0%p compared to that

in the previous year (Table 5, Figure 3).

Discussion

The Republic of Korea is promoting a multifaceted TB

Table 4. Characteristics of LTBI in congregate settings, 2022
LTBI tests
No. of contacts TB tested E—:—Jgiet(;tsig LTBI tested conti_(l;_tle with
Total 72,824 71,955 (98.8) 40,631 38,123 (93.8) 7,640 (20.0)
Sex
Male 29,900 29,487 (98.6) 18,259 17,025 (93.2) 3,778 (22.2)
Female 42,924 42,468 (98.9) 22,372 21,098 (94.3) 3,862 (18.3)
Age (yr)
<9 1,598 1,591 (99.6) 1,306 1,251 (95.8) 132 (10.6)
10-19 7,461 7,334 (98.3) 6,546 6,229 (95.2) 166 (2.7)
20-29 8,295 8,080 (97.4) 6,062 5,658 (93.3) 304 (5.4)
30-39 6,770 6,665 (98.4) 4,966 4,662 (93.9) 557 (11.9)
4049 9,124 9,038 (99.1) 6,306 5,915 (93.8) 1,220 (20.6)
50-59 13,379 13,291 (99.3) 8,658 8,158 (94.2) 2,685 (32.9)
60-69 9,634 9,573 (99.4) 5,645 5,238 (92.8) 2,102 (40.1)
=70 16,563 16,383 (98.9) 1,142 1,012 (88.6) 474 (46.8)
Unit: person, (%). LTBI=latent tuberculosis infection; TB=tuberculosis. a)Subject to LTBI test: exclude contacts who have a history of TB or
LTBI.
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Table 5. Results of the treatment of latent tuberculosis infection in congregate settings, 2018-2022
2018 2019 2020 2021 2022
No. of contacts 122,913 130,843 109,723 90,073 72,824
TB tests
TB tested 119,266 (97.0) 126,419 (96.6) 107,557 (98.0) 89,215 (99.0) 71,955 (98.8)
TB cases 181 [147.3] 154 [117.7] 102 1[93.0] 85 [94.4] 89 [122.2]
LTBI tests
Subject to LTBI test” 59,466 76,401 57,893 45,754 40,631
LTBI tested 50,334 (84.6) 67,259 (88.0) 53,033 (91.6) 42,799 (93.5) 38,123 (93.8)
LTBI cases 9,263 (18.4) 12,873 (19.1) 11,494 (21.7) 11,009 (25.7) 7,640 (20.0)
LTBI treatment” 8,922 11,818 10,860 10,445 6,867
Initiation of LTBI treatment 3,351 (37.6) 5,220 (44.2) 5,397 (49.7) 5,506 (52.7)  3,438(50.1)
Expected complete of LTBI treatment” 3,243 4,638 5,261 5,780 4,750
Complete of LTBI treatment 2,572 (79.3) 3,642 (78.5) 4,184 (79.5) 4,665 (80.7) 3,928 (82.7)
Unit: person, [cases/100,000 contacts], (%). TB=tuberculosis; LTBI=latent tuberculosis infection. a)Subject to LTBI test: exclude contacts who
have a history of TB or LTBI. YLTBI treatment: exclude contacts of multidrug-resistant (MDR)-TB patients or individuals who have a history
of TB or LTBI treatment. “Expected complete of LTBI treatment: a person with an expected completion date for LTBI treatment in the current
year.

I Performed treatment (n) Performed treatment (%)
[ Treatment complete (n) -o- Treatment complete (%)
6,000 . 57
79.3 785 79.5 L 80
5,000
_ 70
= 4,000 L 60 ©
£ -50 &
5 30001 [, 40 3
= S
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2 2,000 30 2
- 20
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10
0 T T T T T 0
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Figure 3. Results of the treatment of LTBI in congregate settings, 2018-2022
LTBI=latent tuberculosis infection.
elimination strategy to enter the TB elimination phase by previous year. Among the contacts of TB patients, spouses

2030. Therefore, detecting TB patients early to block TB trans- (43, 556.3 per 100,000 contacts) and children (22, 270.1 per

mission and preventing the occurrence of TB by treating LTBI 100,000 contacts) of TB patients in the family are often found
are essential tasks for a strategy to eliminate TB. to be additional TB patients, highlighting the need for more

As the number of reported TB patients decreased yearly, careful management of household contacts and treatment of
the number of household contacts and investigations within LTBI. In addition, according to the results of the epidemio-
the group facility has also decreased by 19.8% (5,511 people) logical investigation at social welfare facilities, the number of

and 14.6% (583 cases), respectively, compared to that in the additional TB patients was found the most at 46 (181.3 per
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100,000 contacts), and in particular, 45 (97.8%) were found
at elderly welfare facilities, requiring constant and active TB
management for these facilities.

Among household contacts, 72.9% of 4,044 patients di-
agnosed with LTBI in 2022 began treatment, of which 92.0%
completed their treatment. 50.1% of 6,867 patients with LTBI
within the group facility began treatment, of which 82.7%
completed their treatment. The treatment initiation and treat-
ment cure rates of LTBI are increasing yearly. As a previous
study identified approximately 86% of the preventive effect
against TB when treatment for LTBI was completed, further ef-
forts should be made to improve the treatment rate [5].

The Korea Disease Control and Prevention Agency
(KDCA) established the “Third Comprehensive Plan for
Tuberculosis Control (2023-2027)” to achieve a TB incidence
of less than 20 per 100,000 population by 2027 and plans to
strive to implement the detailed key tasks such as reinforcing
contact identification for TB epidemiological investigation and
strengthening contact follow-up management for early detec-
tion of TB, as presented in the “Third Comprehensive Plan
for Tuberculosis Control” to refine epidemiological investiga-
tions in households and group facilities at high risk of devel-
oping TB. Moreover, the local government has implemented
the epidemiological investigation since 2023, and education
for epidemiological investigation officers and on-site training
for TB epidemiological investigations are being conducted to
strengthen the expertise of city and provincial epidemiologi-
cal investigation officers. Furthermore, the KDCA plans to

prepare scientific evidence for managing TB epidemiological

964

investigations by analyzing TB risk factors, focusing on cases
with multiple occurrences of patients, high transmission, and

significant social ripple effects.

Declarations

Ethics Statement: Not applicable.

Funding Source: None.

Acknowledgments: None.

Conflict of Interest: The authors have no conflicts of inter-
est to declare.

Author Contributions: Conceptualization: SMH, YJP, JEK,
HYL, HYC. Data curation: SMH. Formal analysis: SMH.
Investigation: SMH, YJP, JEK, HYL. Supervision: HYC.
Visualization: SMH. Writing-original draft: SMH. Writing-

review & editing: SMH, YJP, JEK, HYL, HYC.

References

1. World Health Organization (WHO). Global tuberculosis
report 2022. WHO; 2022.

2. Korea Disease Control and Prevention Agency (KDCA).
Annual report on the notified tuberculosis in Korea, 2022.
KDCA; 2023.

3. Korea Disease Control and Prevention Agency (KDCA).
2022 Korea tuberculosis management guidelines. KDCA;
2021.

4. Joint Committee for the Revision of Korean Guidelines for
Tuberculosis. Korean guidelines for tuberculosis. 4th ed.
Korea Centers for Disease Control and Prevention; 2020.

5. Park Y, Park ], Kwon Y, et al. Diagnosis, treatment and
outcomes of latent tuberculosis infection (LTBI) in the
household contact investigation program. Public Health
Wkly Rep 2021;14:1256-63.

www.phwr.org Vol 16, No 28, 2023


http://www.phwr.org
https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2022
https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2022
https://npt.kdca.go.kr/npt/biz/npp/portal/nppPblctDtaView.do?pblctDtaSeAt=1&pblctDtaSn=2826
https://npt.kdca.go.kr/npt/biz/npp/portal/nppPblctDtaView.do?pblctDtaSeAt=1&pblctDtaSn=2826
https://npt.kdca.go.kr/npt/biz/npp/portal/nppPblctDtaView.do?pblctDtaSeAt=1&pblctDtaSn=2826
https://www.gne.go.kr/upload_data/board_data/workroom/166685599496466.pdf
https://www.gne.go.kr/upload_data/board_data/workroom/166685599496466.pdf
https://www.gne.go.kr/upload_data/board_data/workroom/166685599496466.pdf
https://www.medric.or.kr/Uploads/BLibrary/%EA%B2%B0%ED%95%B5%EC%A7%84%EB%A3%8C%EC%A7%80%EC%B9%A8(4%ED%8C%90)(2020).pdf
https://www.medric.or.kr/Uploads/BLibrary/%EA%B2%B0%ED%95%B5%EC%A7%84%EB%A3%8C%EC%A7%80%EC%B9%A8(4%ED%8C%90)(2020).pdf
https://www.medric.or.kr/Uploads/BLibrary/%EA%B2%B0%ED%95%B5%EC%A7%84%EB%A3%8C%EC%A7%80%EC%B9%A8(4%ED%8C%90)(2020).pdf
https://www.kdca.go.kr/board/board.es?mid=a30501000000&bid=0031&list_no=713244&act=view
https://www.kdca.go.kr/board/board.es?mid=a30501000000&bid=0031&list_no=713244&act=view
https://www.kdca.go.kr/board/board.es?mid=a30501000000&bid=0031&list_no=713244&act=view
https://www.kdca.go.kr/board/board.es?mid=a30501000000&bid=0031&list_no=713244&act=view

L))

Check for
updates

i - A

'SEEJJ ol'rr

elSSN 2586-0860

https://doi.org/10.56786/PHWR.2023.16.28.4 Public Health Weekly Report

H3=] MA AL S 2

018, 0182, ="

HymY ALAST 2ol

B
Jn

FA2 AAF oF 9 TGS FE7] Asl 78 2592 TAIA AR oE 9 E, 2 AR e, SR 3HA AA At gl Ee o
olsHA dtt. AARZZFE A TS A A Y& SFokL APS 2] Asl, S A FAS T 7HA A3t

|
7). gk 742 A5k, g 714 715171 (Do one thing. Improve one thing. Add one thing.)'2 A5ttt

ZQ AMO: AA A4} ofle] o o4y &4 o

At 1087 A Al A oA 2509 1§ o] o] QAR AFgSt < (United Nations) 3014 A5 A7 =o] Ef= 34
Fom, EyetoflAE T 6|(2015-20209) 52 H] AIA QAL AR FS olstA HeH2]. wid AARA7]
A FEEATA WYL B4 AT, oJ5F A% A (World Health Organization)] &2, oo QARALTL o
£ YT 66.1%2 AT AT Bke) oF 329) 271 W 9igk ok spol =gl wERE A9, ThA|, JRER o]

AT A2 Aol B2 &Y FUsIAHIL o AR o fI8 o 7HA A AAE 4 s FE AATA A
T AFEAEC] B2 SAoIA et oY B9t Vheeitt o2 A% whket AH|]le] AR RAH2,3].

© AolA BAE 2L 23] wrtof sk 2 ZA°17]el, AARZAZIFE &89 A}l FAE =t 7HA] A5

AAZAZ|FAME AL AFge] a3t AdS &2, St 71 st @ 7HA 371517].(Do one thing. Improve

A} ool it AES] TS F=sh] Ash 24 = one thing. Add one thing.)' = A4St oM, JAE o3

It 5= S5l A 71 918 A = Qe FEES & 7HRA A 9 oby

olefe B YO A Gt e H(7U 25N e, ofn] At oS 91T BELS ARAAL oY B5l %
Aol ol o] FaAS AT id, 20219 42 o] Bolek Qi ALo] H 4 Y= 8ol ANE Ak

&5, 2y, A, 9=, 2, 2 22 2y 2 7|10 ot EYEA T ALKt HIF SR B2

bal

>
fol
1
Mo
A
ofn
Mo
Tk
ol
Rl
e
>
[
e
k-
0
i)

Received June 14, 2023 Revised July 4, 2023 Accepted July 5, 2023
*Corresponding author: Hi &%, Tel: +82-43-719-7410, E-mail: woncho21@korea.kr

Copyright © Korea Disease Control and Prevention Agency

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

www.phwr.org Vol 16, No 28, 2023 965


http://www.phwr.org
http://crossmark.crossref.org/dialog/?doi=10.56786/PHWR.2023.16.28.4&domain=pdf&date_stamp=2023-7-20
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
mailto:woncho21@korea.kr

St AARAZ oA ARt S ARl =419 vl
(1) oF& A} o ZFof Tojstal UA FohH 7o),
Ao, B AAE ARl Al & 7HA] EsolE=
2%(Do one thing)sh= Z1°] W5, (2) At A 52

ARG oY BF WIS A% S obx o

5
rln

A Y4z = 9o (Improve one thing), (3) o]u] A} o
W &5l Zlo] Hojstal Uk W FHoA At o ¢
off sfAsfoF & AR A= A AR, f FHE of
Uzt & 3olA 9 QAkE st 9t E5e 7R 5
% 5h=(Add one thing) 2% 1123 & B a7} lth= Aolth

BB SA A 2ol O TAW 18E Bohfe BFeR (2% 1) ]
ot AH AL 7S, TAl, AR IFoIA 2 dAEE H
o4 9l BEES B Jlon, 2 Yee B 17 2t
Vo one thin AARAZFAAE AA A el dg Sa) i
g = 552 42 AREE 716t vtk 34 5 E7F 9
Improve one thing.
£ ahe Ao} Qo] tE ANE Eolt A BEE BEHT Uk
Ad mf] one thing 2B o) AE SFAEABAUSRAIE 5o AT
of thgt AL FAFSHIL §loH, o] & HIF O R E&0] ARaL
2 1. 438 AA At o] Asel A T
= r R4l =TT = LA i~ H o=
Reused from A|A|27]F(https://www.who.int/campaigns/world- it TH EFE TR f ok
drowning-prevention-day/2023) [4]. 5 tee Wst 4 oF 571E QAL oS Qs S
H 1 A33] AlA QAR oo F Q) &
He! e P
gt 712] A3517](Do one thing)
- ARl A= /51 - =50 K FE F/S] AT T F - AER A A FH, A= A
B4 AR A EL s
- Fgoly EEo] IS 7| - QAL ol ZHH Q1 AAIEE - QA 2 QAL ofjitof g =t ThEof
3ol 519 2395p7)
- AN O ol TE WA FUSP] - RS o o) mEId BEs] - S ol oy X2 0w AU

3t 7FA] 74517 ](Improve one thing)
- AALglo] E&o] oFd XX T35 - 71E
45171
- A FAS HIFLE Y H &
o] SFd 7l& 9 ol &5
- A HALS] A} oflH} &5 TR A
3202 FE5]
3t 7FA] 37}517](Add one thing)
- AARAZIT FARIE | A=E &l -
QJA} ol Eto]l gt 2]4] H5]7]
- 79 25909 AlA A el & 71 -
St 354 FAE RS

T

= e
5}7]

ot oy m2 g 2% 2 :

Aze @Y Y 3] -

AFAS B HEohy, AT -
% gl Bl

A Bt 2B AG | Al -
94129 H2sp]

EX

EF A|9ALS] &5 A9

- W At Al &Fo 7]of5k]

A7 2 ANE K o
B7HIA 53171
24 =] 01]/\1 /\] M o]—
$2517]

Ao 43 olat o 521
2 W]

ol digt

o)i} ol BF

79 2520 A7 24} o] g 71

ahi A2 AN 22507

- R0l Al oA} o Ao
BN 255

- 7k F7olA] A A} o el

A get 2 g I 24

Reused from A|A 2371 (https://www.who.int/campaigns/world-drowning-prevention-day/2023) [4]

966

www.phwr.org Vol 16, No 28, 2023


http://www.phwr.org
https://www.who.int/campaigns/world-drowning-prevention-day/2023
https://www.who.int/campaigns/world-drowning-prevention-day/2023
https://www.who.int/campaigns/world-drowning-prevention-day/2023

Declarations

Ethics Statement: Not applicable.

Funding Source: None.

Acknowledgments: None.

Conflict of Interest: The authors have no conflicts of inter-
est to declare.

Author Contributions: Project administration: JEL.
Supervision: WCB. Writing-original draft: JSL. Writing—review
& editing: JSL, JEL.

www.phwr.org Vol 16, No 28, 2023

References

1. Korea Disease Control and Prevention Agency. Communi-
ty-based severe trauma survey 2015-2020. Korea Disease
Control and Prevention Agency; 2023.

2. World Health Organization. World Drowning Prevention
Day 2021 [Internet]. World Health Organization; 2021
[cited 2021 Jul 21]. Available from: https://www.who.int/
campaigns/world-drowning-prevention-day/2021

3. World Health Organization. World Drowning Prevention
Day 2022 [Internet]. World Health Organization; 2022
[cited 2022 Jul 14]. Available from: https://www.who.int/
campaigns/world-drowning-prevention-day/2022

4. World Health Organization. World Drowning Prevention
Day 2023 [Internet]. World Health Organization; 2023
[cited 2023 Jun 7). Available from: https://www.who.int/
campaigns/world-drowning-prevention-day/2023

967


http://www.phwr.org
https://www.kdca.go.kr/cscdfile2/biz/ip/filecmmn/ipFileDown.do?fileId=187304d89708
https://www.kdca.go.kr/cscdfile2/biz/ip/filecmmn/ipFileDown.do?fileId=187304d89708
https://www.kdca.go.kr/cscdfile2/biz/ip/filecmmn/ipFileDown.do?fileId=187304d89708
https://www.who.int/campaigns/world-drowning-prevention-day/2021
https://www.who.int/campaigns/world-drowning-prevention-day/2021
https://www.who.int/campaigns/world-drowning-prevention-day/2022
https://www.who.int/campaigns/world-drowning-prevention-day/2022
https://www.who.int/campaigns/world-drowning-prevention-day/2023
https://www.who.int/campaigns/world-drowning-prevention-day/2023

PHWR

The 3rd World Drowning Prevention Day
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ABSTRACT

The United Nations has designated July 25th as “World Drowning Prevention Day” to promote the importance of drowning

prevention, and this year marks the third World Drowning Prevention Day. The World Health Organization selected this year’s

campaign theme as “Do one thing. Improve one thing. Add one thing.” to encourage international action to prevent drowning.
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Drowning has been confirmed to be an injury with high
risk of death, to the extent that more than 2.5 million people
worldwide have died by drowning in the last decade, and about
two-thirds of the persons involved in drowning accidents have
died in Republic of Korea. After analyzing the occurrences of
non-traumatic severe injury", mortality rate due to drowning
was 60.1% in the last six years (2015-2020) [1]. Although
it is an injury with a high risk of death, drowning needs to
be addressed with caution, because it is entirely preventable.
Accordingly, the World Health Organization (WHO) has an-
nounced that drowning is the main cause of death, and has
called for various activities in each country to draw people’s at-
tention to prevent drowning.

As part of these activities, World Drowning Prevention Day

(July 25) was designated to raise awareness on the importance

of drowning prevention in the United Nations General
Assembly on April 2021, and will be celebrated for the third
time this year [2]. Every year, various campaigns for drown-
ing prevention have been initiated by WHO, ranging from

announcing safety guidelines for the prevention of drowning

Figure 1. Theme of the 3rd World Drowning Prevention Day
campaign

Reused from World Health Organization (https://www.who.int/
campaigns/world-drowning-prevention-day/2023) [4].

1) Patients with an abnormal trauma index among patients with injuries caused by non-traumatic mechanisms such as poisoning, burns, drowning,
sexual assault, suffocation, chemicals, animals and insects, natural disasters, and thermal damage.
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accidents among children to suggesting actions that individu-
als, groups, and governments can take to prevent drowning
(2,3].

WHO campaign in this year emphasizes the following: (1)
if not yet involved in drowning prevention activities, it is nec-
essary for individuals, groups, or governments to do at least

one thing to prevent drowning; (2) if drowning prevention

activities have been initiated, one can gradually expand the
scope and improve them in the direction of identifying high-
risk groups for increased effectivity; and (3) if one is already
deeply involved in drowning prevention activities, one may as-
sess whether there are any new problems that need to be solved
to prevent drowning, and consider adding one thing to prevent

drowning in surrounding regions (Figure 1) [4].

Table 1. Contents of the 3rd World Drowning Prevention Day campaign

Individuals

Groups

Governments

Do one thing

- Share our campaign material

- Enroll for swimming and water
safety classes campaign

- Support local drowning prevention
groups

Improve one thing
- Share water safety advice in your
community

- Advocate for the benefits of
improving your swimming and collaboration
water safety skills based on personal
experience

- Become an active member of a local

drowning prevention group

Add one thing
- Expand your knowledge on
drowning prevention through
reviewing resources on the World neglected
Health Organization website
- Hold a community event to
commemorate World Drowning

Prevention Day on 25 July nationally

- Host public events to share water
safety information

- Launch a drowning prevention

- Commit to delivering new drowning
prevention programmes

- Adapt and expand existing drowning
prevention programmes

- Identify new partners for

- Take time to evaluate and reflect
on current efforts, considering how
these could be improved

- Address local drowning prevention
priorities which are currently
- Support the work of other

organizations and communities

- Contribute to regional and global
drowning prevention efforts

- Develop or announce new drowning
prevention policies, strategies or
legislation

- Convene national multi-sectoral
roundtables on drowning and its
prevention

- Commit to supporting drowning
prevention programming
domestically or internationally

- Establish evaluation mechanisms
for new and existing drowning
prevention efforts

- Strengthen advocacy for
government-led drowning
prevention efforts

- Upscale existing, successful
drowning prevention programmes

- Coordinate a national campaign
to commemorate World Drowning
Prevention Day on 25 July

- Share key successes in government-
led drowning prevention initiatives

- Investigate how international
drowning prevention efforts can be
supported from your country

Reused from World Health Organization (https://www.who.int/campaigns/world-drowning-prevention-day/2023) [4].
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This campaign includes actions that individuals, groups,
and governments can take at each stage, the details of which
are shown in Table 1.

The WHO intends to commemorate those who lost their
lives due to drowning and increase knowledge of safety in
and around water through World Drowning Prevention Day.
Meanwhile, the Korea Disease Control and Prevention Agency
is investigating the status of drowning accidents through an
Emergency Department In-depth Injury Survey, based on
which it plans to promote activities to prevent drowning acci-
dents during the upcoming summer vacation, such as distrib-
uting press releases that urge people to follow safety rules to

prevent drowning accidents.
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QuickStats

Trends in the Prevalence of Current Drinking among Korean
Adolescents, 2012-2022

Prevalence of adolescents who drank 1 glass or more of alcohol for the recent 30 days was 15.0% for boys, 10.9% for girls
in 2022 which increased compared to 2021 for both boys and girls (Figure 1). The data in 2022 indicated that boys drank

more often than girls, high school students (19.5%) drank more often than middle school students (7.0%) (Figure 1, 2).
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—o— Girls —o— High school students
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Figure 1. Trends in prevalence of current drinking by gender, Figure 2. Trends in prevalence of current drinking by school
2012-2022 levels, 2012-2022

*Prevalence of current drinking: proportion of people who drank 1 glass or more of alcohol for the recent 30 days

Source: The Korea Youth Risk Behavior Survey (KYRBS), http://www.kdca.go.kr/yhs/

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