\J
—
\]
\I
-
l'.J
-
E
oLl

= O

[—’I—IW

ublic Health Weekly Re

port ’\

Vol. 17, No. 27, July 11, 2024

Content

gt HE

1173 2 T (HSS QI8 £7] ARl KA 2 S5t X[T )
1186 T2LHIO[AAZIZ-19 LA 05 27 j AR e

EQIRXIE) 2OF 518H2020-20231)

s 57
1213 Had ol 85& 01, 2014-20234

Supplements
F2 UEE A

KDCA

Korea Disease Control and
Prevention Agency

eISSN 2586-0860
(=] [m]
=



|4 W 6ISSN 2586-0860
Vol. 17, No. 27, July 11, 2024
P port

ublic Health Weekly Re

Aims and Scope
733t A= (Public Health Weekly Report) (2F01%: Public Health Wkly Rep, PHWR) AW 2% ] 3-4] sh&A|olt}, ¢ A7 &
A o] 244 A - 7 Aol thek 27 Flute] Weha] AR S Sl - 9 BACIRS ol Adsa Al Agshe
2Hos urkE 77t A7 ARL 7 A, 87471904 Wk 49 55, 0057 53 s AT 8 99 51, 24
A B3, 9% 27, ejhet A, 8 BT 50 Ans AR £ 447 A9 BB A4S AR v B 505) B A
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

Z7F 7A733F A (eISSN 2586-0860)2 2008 4€ 4% Azt Arge| o] 4] shExlo|n] FE/QJROE njF £9Y 1
T oA AFEE ZAANAS E5) AT A © A AR E 7|Hto g TAZEA0] AT} ]
o, ATEes JEs ¥R £ giete FIes g9t 2 geX 9 A2 34 Z1)|o] A (https://www.phwr.org/)ell
A 7118 glo] AHEA FEE & Sith |7t o o) SWEA| oS A9 FEFTYEA T http://nl.go kr)oll BHIFO 2N ThEA] W&
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
U AAA 5202 AR 49 HY Y39 8|7k ool girt

Submission and Subscription Information
T2 A% AR BE =R ek 280 FIAA \J(httpsi/ /www.phwr.org/submission)& S4 7FsstH =TI Al TR K
€ W82 93 B S gtk 3 A33 A 741 FRE FHoIAE S AAEHL Jon, A7) F5S st &2 ovd
(phwrcdc@korea. kn)2 7, &4, o|H|A FAE 7| Afsto] 44T 4= Qltt.
7]et BE RO H8H+82-43-719-7557, 7552, 7562), WA(+82-43-719-7569) E= ©|¥| L(phwredc@korea k)& £} 7H53tct.

(o]
.(

W 20249 79 119
el 2G|
A AEEey
AR A ey AuaAdeagdd HEAR: erl=g
(28159) TE ATA YT 2% L5H2E 187 LR YA e (04521) AZA] S+ FaL2 32. 2944 23
28} +82-43-719-7557, 7552, 7562, WA, +82-43-719-7569 Fﬂfﬂr +82 2-325-2093, 2. +82-2-325-2095
olu . phwredc@korea.kr ol9 <. info@medrang.co. kr
E1°|A]. www.phwr.org %“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

Public Health Weekly Report
elSSN 2586-0860

HW

9—] 202149 79~20249 79

]

-=
«

(0)

#39]

oW Fow FOE o4 B % B
T " w w w w s w 5 =
i) £} £} i) =) i) B =) o 2
oo oF oF = o oF B oF = oF
3B N0 - S R - R - Z
vARED o ol ] ol = O ol ol 7 Tr o ‘ ._Oﬁ ol =
%WMW MEFE P o E Bk B umuwﬂ TR Gt
B e B o ! ,.m_-W T i T Aﬂofgalotoﬁ B o ol o
4 to To T 0% e W X ™M MHEMT BN o
(ol
m_.o
=
]
< ol
il =
wjr ol
0 Tor opp
o T w o1
o w 5o o = o o o o i
Gl i) op i) < w w w 3 3
Too N T TR
oF = 5o = B o o oF o oF
BB BoF 0z @ ® H @ 0 ® T _d 0 w
;o_| ‘ ol o N o = " o ol i v ol " ol
B By We Tg Mg TE L Bs 5 WL T BE
X X o Tp OfF Mg Wgp N-g Tx Blgp Om T oy o_,_
oo OF N dozxr W ol TR o ofx ofFH oFfw o o1 ° % o
ol
m_.o
=
..klo
P o
S i
or B! o
CRT 3 o ol o o flor ol
- S w = = = oy = =
KO & 0w oF =) w ) o = ool
ol o o = oF o o i o il
o0F H H ol % ™ i & ™ i & ® % & i " i
mH_ .@l.._ ol ...A_-H ol OT Jl.._ ._Oﬁ _l qmw_ __o_| @0 ._Oﬁ _—0._ __o_| ﬂx_ ﬂ 1_ ;o_| ZT_ m_._
— ) ) ) ) )
EIGSNE ABL ©5 kR kD 45 2R BT O el HE PE TEE
u_. M« B B B Hx &.@ Mh e WD Na Ne e Nt NME < o

Korea Disease Control and
Prevention Agency

KDCA

@



= u]
2| 5ot 1Y
elSSN 2586-0860
https://doi.org/10.56786/PHWR.2024.17.27.1

Check for
updates

Public Health Weekly Report

ZIGdH I ol SO O|st x x al =3 I A
Agd oY tSS et =7] Atdl ZAL ot X5 47K
U3, o|ae?, Aget, 0|, 0|2, MTIsP, HES
T QIS EAT TR AT T, U Y FYYHNH RS ST

e

A% G T A A5 T B2 FANE BAE YO AL 2] AHd A4S B3 5k ARE BAste] dotd 5
4e FEste o] Wasith 27 A 249 BAL Aze BAAC] 27 AAU S WEAY ATA LAlA Ao
QAR kol 20ty RO ek olalE A7) Sla) PRE ST AA ATPAE seks] A% Rolch. 2] A 2418 B
8 $AE oba - YA shole Aoty BAER 74989 Aste ransmissibility) % 55 E everity) & Wk 4 9t 43} AR
(epidemiological parameters)& AH&d 4 ik, olH @ AR 4] P2 stobstn ol FoeA A& B9 g AL 5

Yot AFsHs o §-83 Aot AR AAE 5 gl

7 HMO): 27] Abd 24% o5 2|3 AB7); A U 7

79 93
E4g era 5
otk olefrt 4

2 guz

M B

1l:
AR

201949 &= o)A ZEyuolAARAST-19(2

olsist7] sliA= &
8} Z] H(epidemiological parameters)

P = ofof JHrH(3]

3 43¢

L FHEY19 A 2719

EUH19)7F BT o]F A AlAZ AutEo] Z21+19 W ojn] g2 7oA A&sHA FE719 Adi7IE S5t
g5 FEsten, 20249 34 1795 7|Eo® A o FH eHo Z&al vk 2y det AR Aee AT
774,954,393%, AFGA}F 7,040,264 0] HASHATH]. E9] FER AFEE Y, A5, 24 5)0] E&H] AMEEHA
Wedjo] A7|shg] meh 27] $-9k5 ol Aol A g, u, U=t obd B=ol A 243 et A XS ARSI
dEl, QUujAE 5 g FE] Ho] HolH A7 HAlHF] oHA4]
A, ol AdY tiSol oA Sa7t A ARGl vk =W Z2U19 A 27], o 2 g} d+s2 =9

ol that Q14of 2 Wske ZefstcH). 5} A £ o] g3l 2ot oS0l Ttk Tt
Received May 7, 2024 Revised May 28, 2024 Accepted May 29, 2024
*Corresponding author: H&&, Tel: +82-43-719-7977, E-mail: vethyok@korea.kr
YsiZ, 0142, AP, QO] 0/, HEIS B A% WHTH DYHOIEYSIZAT VBN LYY D
BS B A% WyHY
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

BY NC

creativecommons.org/licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

www.phwr.org Vol 17, No 27, 2024

Korea Disease Control and
Prevention Agency

173


http://www.phwr.org
http://crossmark.crossref.org/dialog/?doi=10.56786/PHWR.2024.17.27.1&domain=pdf&date_stamp=2024-7-11
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

I Public Health Weekly Rsum:'\

1o
i
ko

Q

S
=]
r
=2
e
m
A

He2?

915 obs- Qg volel ATty B4 ot
stet.

o
(0]
(¢]

19 oy
Ir ol
W g,
flo o
oy ®
fo

ol
-

@ M20| 27 & Lh8e?
79 B4e w98 27) A 24 € o5t A x9) o
v} %8.490] H8 olsigiet.

@ AAE2?

T gL 98] 27 Al 24 9 Aot X]EOH gt ol
A Basi. ol 919 oot Al
ot 1L *HE" 95

\1

et A XS ARESHE F5H A5 2E 7HAE 5 5]
ChAl s A, e Aol avkg FA5k] AsiAE &g =
7ol 9= et A RS ST AFH & 2} Aol F8251
ot

oj2lel e}t A& A& A= AET BEAY 27
AtEll ZAHThe First Few X cases and contacts investigation)

S E3F A5l - JAFA - blo|g A EA 0] st

171 T 0

olsh7t BasteHel. 271 Al 2AE B3 ket 3

A% AN o W9 f-83tet. S5 JUA 51y Azt
43 AGH A, FFE, AGAS
Aok e g oA S AP I3 BYS FEFHE o
A7} e,

29 eI A7)2 B9 he-2
SHS 918) 27] Ak 2A% g3t AEEH] F2A4o] of

1) [ ZGHO| Lot g MMEEXE Y, 899 22 7|2 YAt

=7| At ZAb

27] A 2419 BAe A2 PUA 27] AUA &
A} Ade AEAE
A - vo]el 2ot Auo] Ut ofshE 4] 919 JRE &
AA] AnPe voks] g Rolehy 8l dgt A
BE 3 At FFE0) 5 K BHoR FEs] &

9% 5 ATHE 1). EEY] Aoty

2N AR 5y - o

I

202349 AA R
9] 357] WYA Y 27] AH RAF TREZ] w2y oS
I} 22 FHIE A o] R0l 7], BEA Xo| 27] &1
Aot AEAE A g2 27] A 24 Jdste 4

Y,

7]5-World Health Organization, WHO)

Z7| Al ZALL] Of|A|

20094 4 HAR, oA AF AZSFMAHHINI)

=15-172 ZEXA 10| HEAZ 4 U= M 71 16-173Y

www.phwr.org Vol 17, No 27, 2024


http://www.phwr.org

I Public Health Weekly Re.:uu’\

B 1. 27 A 2A A 24 7S g8 8

% XE 5o
A2 § BB R
24712 BE BAA 5 39 X - REAUY vE
@274 W8
AR A5 5 B e
®2%4 498
2477 AEBA P54 F AZL 4 U8
® 7]
AR =2 U SALHY Aol Hol
G A4 2 714

AU FhRe FAPLYUY Fo]

CRESTE LRSS

AW g ATIBNN GIA 190] AN 4 U B 5

@ #9498

QAT Abg 5 AR Ao S Aol ulg

® #9193 E

2ol Ao A AP Ao

Data from World Health Organization [7].

o{N
ol)l
l.n

I-FU

B2 ZAF i 94 7Hs 87] 79 7] A RAE AE A FEE AR UE
& g
ZAF A HAA x| g2t ¢ %34}
A A 4 24 27) A9 AR, FEE, 94 B4 oo
124
A, Yol 22 golo what 23 7+
oAzt Wl 7-a A3lo] A}t
A F RS54 7349 g
2474]

ET 23 A E

ﬂi%%4%&¢
11-17]
ZAF A7 U BEA X gl FARE Al
24} 712 24 A Ao 2R ARAEISH RE WY WEAE 289 B T
Hade AR R AN AoH- QR vloli Aty BT AR 27] 2AI} 289 AL, 228U BHAAE Et

sto] ofF e q A SRR E 82 5 s

Data from World Health Organization [7]. Y2 412 §3) Aato| wet

o
%%

Ko A%,

www.phwr.org Vol 17, No 27, 2024 1175


http://www.phwr.org

I Public Health Weekly Repo: ’\

7HEAgskl o, Y =7 5 7MY WA 9 B2 =7

Z 37t 9ot} A WA= 20004 4 o WA TR
FH =ttt AFEWE AZoIUTh AHEEA &l o] %
Al B ZAE AIREQL oW, F FAF 7I7ES 20099 44 27
AFH 20099 69 14¥0lqUth. AL B2 IEFAA
orE 27] A ZREZ(IR AS
(FF100”) ¥ A& 54 HEAE W7ste] 2etel Ho]g]
oj2g AHES 2ARSHST. o
P53t uk2)e] 18], 149 ¥ 132
A, B, BARAS ARAAOH, FHAE A

a4 ZHAIstent. 53] Q44 - e

-~

, the first few hundred

o
[\)
E
>
>
i
32
o
tH
ot

95t X A= FF100&

FREPIAY, 39, FFE AL, 194, AEFA
A WA AEE)E ST 27 Rt oot gz

A AIAGoIL 31E)9] &9l Futol A B A
g2 25l s HEATR9-111. 8" W&ol 7]t
T 24 dib= T4 271 20099 5ERH 79704 335]9] 2

ATHE 3).

28 E4g VUt gl Asteit $EES oty

G ohe 9ot ARE ABT 5 Uk 7| RAOR AgHE o
S AERE FE7), 94 WY 12 S k. ol A%
L 29y P metstel 25 e dRg 2Yatt o

20099 F=2 AEFAA; A EAY AL A, 27] Abe =

AFE S0l 20099 49 279-5¢ 1197HA= &

T EF RSB HE, A ot A E HE 52 24

of wt 20099 4% TolA 7Y 19744 A} g} i b}
olgiA HAE Aot HE A 9 B HEA A 7
3194t} 20099 79 1Y o]F Hlolgd A A
o % (;- o=z »Qdgh IIH 2] oﬂo]—__]__ r= /\].g:]]l— 01/\1- 7]—.—
of wet =g o Futo]HAAE Tk
2F2 S THO-11].

F2uH9 HeY 7|2k 9 t&9 Bk LA
Hd #2199 MupEat FFE0 F840] o] fjHTh
Y2 =9t} olo] WHOOA & 20204 ZREH 27| A
ghjjste] 20239 &
of digt 271 At
Folgte AFoR WRSHTHTI. ol A
e I Al 27] Al 2AF S Y

DEEES RS

Aoz d& A

|

il

oY

g RA ZRES
AA A S doA &= 9 557 7y
o 24 n2E

AL M=

£3,20009 AZ R A B4 A 27 A 24 0 BA A

A= TA 7|2t

a7l At 273 Y

=
== T =T = o
McLean et al. [9] 2009. 4. 27.-2009. 6. 14. % 1,009 A & A9, gd, g Wy Ex Y
369 AHEIZE 7] A QS EE, oY 5 EE, Al
u

71AAg 2

Health Protection Agency [10] ~ 2009. 4. 27.-2009. 5. 31 & 252 Atz A 9 Ay —E—E, o] g, A%t
A, 71, A%), XA AR
Health Protection Agency and  2009. 4. 27.-2009. 5. 11. & 65 A& Y o A9 BEx, 34 TH7F 4 4
Health Protection Scotland &, 43} H|w5to] Aoto] FA4F 9 H|
New Influenza A (HIN1) g, 480 & F4 Bl
Investigation Teams [11]
2) FF100: G=20|AM AF26HE 82, The First Few X cases and contacts?t 22 2|0]

1176

www.phwr.org Vol 17, No 27, 2024


http://www.phwr.org

I Public Health Weekly Renun{

ZAk(Investigation protocols)

EJUNEING
(First Few X cases & contacts)

SYAH (2= H[0[)

5

[=1-EIN
(Outbreak |nvest|gat|on)
HYsIH QHE
(Seroprevalence) @

27 1. 9 Sl o 27] A 2AE B9 2 s

5t2| #(Epidemiological parameters)

AE-dae
(IHR) - 22t ZHEE(SIR)
- 22 YHE(SCAR)
- HMEHZH(Serial interval)
SU-UE AEE - N|CH7|(Generation interval)
(SCFR) R E2 e
| (Basic reproduction number)

ey

/ (Incubation period)

ZEAEE
(IFR)

]

g fhal sk A |

Data from World Health Organization [7]. IHR=infection hospitalization ratio; sCFR=symptomatic cases infection fatality rate; IFR=infection

fatality rate; SIR=secondary infection rate; SCAR=secondary clinical attack rate.

He

AAdst dute] E4 9 A1 o]sj

ZHE7) /A I 1A o5 W =7 Wy
R Z 213 0] &3t
7123 A9 ol 5]

R T2 7L 0] 83 A xH
dREEERE R R

N o W N

P AR A (R4 By 1)

H AEO1ZFGRIT)

£ AFEst] 9lsf 2023 ‘et AR

SH= Aolgiek. 202349 4 - S % 27799 FYestaAl
S O Beo] APEgon, 131 o
0 A%, 291 AST A e qEdoR 250w 7

=

A=t o]l 2u &2 Fuld FoARE FI o]FolFoH,
A&o R Z2 ;S 7|Hlo 7 ST QUL 4).

www.phwr.org Vol 17, No 27, 2024

X
rhu

H oot A0] R4S AR A2 A EE A2, 4
88 7257, MAYS 53t o] 4GP AnE oY &
Aest7] Q18] Bake A 7w g e A £y 2

e Aot o 289 4 9k


http://www.phwr.org

I Public Health Weekly Repo: ’\

of B3] AT FAT WEolth. et T 4% 2EY
g3l glel ol 271 At 2Ae] g 2 ARt vl
of T IO Bl Hoka S setehs ) A

9ok olo] AT YL o5t AREA £7E LT

)

%

o]

7149 LeT A4l FhE B G A%

A 271 Hle dge FA7I= bl 7l

7oy 2

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: HKK, YMK.
Resources: HKK, JL, JH]. Writing — original draft: HKK.

Writing — review & editingi HKK, YMK, MY, SEL, DK.

References

1. WHO COVID-19 Dashboard [Internet]. World Health
Organization; 2024 [cited 2024 Apr 3]. Available from:
https://data.who.int/dashboards/covid19/cases?n=c/

2. Perez-Guzman PN, Knock E, Imai N, et al. Epidemiologi-
cal drivers of transmissibility and severity of SARS-CoV-2
in England. Nat Commun 2023;14:4279.

3. Kraemer MUG, Pybus OG, Fraser C, Cauchemez S, Ram-
baut A, Cowling BJ. Monitoring key epidemiological pa-

1178

10.

11.

12.

rameters of SARS-CoV-2 transmission. Nat Med 2021;27:
1854-5.

Jeon J, Han C, Kim T, Lee S. Evolution of responses to
COVID-19 and epidemiological characteristics in South
Korea. Int ] Environ Res Public Health 2022;19:4056.
Ryu S, Ali ST, Lim JS, Chun BC. Estimation of the excess
COVID-19 cases in Seoul, South Korea by the students ar-
riving from China. Int ] Environ Res Public Health 2020;
17:3113.

Lako RLL, Meagher N, Wamala JF, et al. Transmissibility
and severity of COVID-19 in a humanitarian setting: first
few X investigation of cases and contacts in Juba, South
Sudan, 2020. Influenza Other Respir Viruses 2023;17:
€13200.

World Health Organization (WHO). The First Few X cases
and contacts (FFX) investigation template protocol for
respiratory pathogens with pandemic potential. WHO;
2023.

World Health Organization (WHO). The First Few X cases
and contacts (FFX) investigation protocol for coronavirus
diseases 2019 (COVID-19). WHO; 2020.

McLean E, Pebody RG, Campbell C, et al. Pandemic
(HIN1) 2009 influenza in the UK: clinical and epidemio-
logical findings from the first few hundred (FF100) cases.
Epidemiol Infect 2010:138:1531-41.

Health Protection Agency; Health Protection Scotland;
National Public Health Service for Wales; HPA Northern
Ireland Swine influenza investigation teams. Epidemiology
of new influenza A (HIN1) virus infection, United King-
dom, April-June 2009. Euro Surveill 2009;14:19232.
Health Protection Agency and Health Protection Scotland
New Influenza A (HIN1) Investigation Teams. Epidemiol-
ogy of new influenza A (HIN1) in the United Kingdom,
April-May 2009. Euro Surveill 2009;14:19213.

Ryu S, Chun JY, Lee S, et al. Epidemiology and transmis-
sion dynamics of infectious diseases and control measures.
Viruses 2022;14:2510.

www.phwr.org Vol 17, No 27, 2024


http://www.phwr.org
https://data.who.int/dashboards/covid19/cases?n=c/
https://cdn.who.int/media/docs/default-source/documents/epp/respiratory-unity-study/unity-studies_g2_ffx.pdf?sfvrsn=de40952_2
https://cdn.who.int/media/docs/default-source/documents/epp/respiratory-unity-study/unity-studies_g2_ffx.pdf?sfvrsn=de40952_2
https://cdn.who.int/media/docs/default-source/documents/epp/respiratory-unity-study/unity-studies_g2_ffx.pdf?sfvrsn=de40952_2
https://cdn.who.int/media/docs/default-source/documents/epp/respiratory-unity-study/unity-studies_g2_ffx.pdf?sfvrsn=de40952_2
https://www.who.int/publications/i/item/the-first-few-x-cases-and-contacts-(-ffx)-investigation-protocol-for-coronavirus-disease-2019-(-covid-19)-version-2.2
https://www.who.int/publications/i/item/the-first-few-x-cases-and-contacts-(-ffx)-investigation-protocol-for-coronavirus-disease-2019-(-covid-19)-version-2.2
https://www.who.int/publications/i/item/the-first-few-x-cases-and-contacts-(-ffx)-investigation-protocol-for-coronavirus-disease-2019-(-covid-19)-version-2.2

I Public Health Weekly Re.:uu’\

Introduction of Epidemiological Parameters and
the First Few X Cases and Contacts Investigation for
Infectious Diseases with Pandemic Potential
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ABSTRACT

It is crucial to ascertain the epidemiological characteristics of emerging infectious diseases with pandemic potential through
the investigation of the First Few X (FFX) cases and contacts, coupled with the estimation of epidemiological parameters. The
primary objective of FFX investigations is to gather epidemiological, clinical, and virological data from a limited initial pool
of laboratory-confirmed cases and contacts, aiming to delineate the actual transmission dynamics of a novel pathogen. These

identified characteristics from FFX investigations can yield epidemiological parameters indicative of the transmissibility and

severity of infectious diseases. Moreover, they can inform the development of targeted strategies for disease prevention.

Key words: The First Few X cases and contacts; Epidemiological parameters; Incubation period; Serial interval
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Introduction

Since the outbreak of coronavirus disease 2019 (COVID-19)
in Wuhan, China, it has spread worldwide, leading to a pan-
demic, with 774,954,393 confirmed cases and 7,040,264
deaths as of March 17, 2024 [1]. Throughout the pandemic,
different variants of the original Wuhan strain, including al-
pha, delta, and omicron, have emerged, significantly impacting
the perceptions of its transmissibility and severity, which are

important considerations for infectious disease response [2].

www.phwr.org Vol 17, No 27, 2024

A comprehensive understanding of infectious disease out-
breaks requires a thorough grasp of the epidemiological pa-
rameters that characterize them [3]. Many countries have
quickly estimated the incubation and generation periods early
in the COVID-19 outbreak and have used these estimates to
develop disease control policies. However, the time points for
calculating epidemiologic indicators (date of onset, date of
contact, date of diagnosis, etc.) have been inconsistent, and the
epidemiological parameters estimated in countries other than

the Republic of Korea (ROK) have been used [4].
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Key messages
(D What is known previously?

Understanding the epidemiological, clinical, and vi-
ral characteristics is pivotal for preventing infectious
diseases.

(@ What new information is presented?

Recognizing the significance of the First Few X cases and
contacts investigations and epidemiological parameters is
essential in curbing the spread of infectious diseases.

® What are implications?

Training initiatives focusing on epidemiological param-
eters have been instituted. This data can inform the de-
velopment of tailored policies better suited to the na-
tional context when confronted with emerging infectious
diseases.

In the early days of the COVID-19 outbreak in the ROK,
several mathematical epidemiology studies used internation-
al epidemiological parameters for estimation and prediction.
However, these parameters can vary depending on the coun-
try’s pandemic response level, and the use of inappropriate epi-
demiological parameters can lead to incorrect predictions [5].
Therefore, producing quantitative predictions using country-
specific epidemiological parameters is essential for accurately
estimating the effectiveness of disease control policies.

Calculating these epidemiological parameters requires un-
derstanding the epidemiological, clinical, and virological char-
acteristics of infectious disease pathogens through the investi-
gation and analysis of the First Few X cases and contacts (FFX)
[6]. Analyzing the epidemiological characteristics of patients
and pathogens through FEX investigations is invaluable for ad-

justing and updating public health guidance and surveillance

recommendations. Most importantly, it provides a basis for de-
veloping the models of the epidemiological transmission char-
acteristics of pathogens, their local transmission, severity, and
community impact, and designing and implementing disease
control measures such as non-pharmaceutical interventions
(7.

Because of the COVID-19 pandemic, the importance of
FFX investigations and the analysis of epidemiological param-
eters has been highlighted in order to provide a scientific basis
for disease control responses. Therefore, this study aimed to
introduce FFX investigations and epidemiological parameter
analysis to prepare for future pandemics caused by new infec-
tious diseases and highlight the establishment of the Korea

Disease Control and Prevention Agency (KDCA) in 2023.

The First Fex X Cases and Contacts
Investigation

FFX investigations are carried out to collect epidemiologi-
cal, clinical, and virological data by initially investigating indi-
viduals with laboratory-confirmed infections and their contacts
to determine the transmission modes [7,8]. Epidemiological
parameters can be measured from two perspectives: transmis-
sibility and severity (Table 1). The transmissibility" of infec-
tious diseases can be determined by assessing the asymptomat-
ic-to-symptomatic ratio, secondary clinical attack rate, second-
ary infection rate, incubation period, serial interval, and basic
reproduction number. The severity can be determined by mea-
suring the infection hospitalization rate and hospitalization fa-
tality rate.

According to the World Health Organization (WHO)’s

1) Transmissibility denotes the ease with which an infectious disease spreads; for example, an basic reproduction number of 15-17 for measles

indicates that one infected person can spread the disease to 15-17 people
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Table 1. Definitions for key epidemiological terms in First Few X cases and contact investigation

Category

Definition

Transmissibility

defined period of time

@ Secondary clinical attack rate
® Secondary infection rate
defined period of time
® Incubation period
® Serial interval
secondary case

® Basic reproduction number

Severity @ Infection-hospitalization ratio

Infection-fatality ratio

indirect consequence of their infection

@ Symptomatic/Asymptomatic proportion of cases

The frequency of symptomatic/asymptomatic infections of pathogen X among all confirmed cases in a
The frequency of new symptomatic persons among contacts in a defined period of time

The frequency of new infections of pathogen X among contacts of confirmed primary cases in a
The period of time between an exposure resulting in pathogen X infection and the onset of the first
clinical symptoms of the disease in a secondary case

The period of time from the onset of symptoms in the primary case to the onset of symptoms in a
The number of infections produced, on average, by an infected individual in the early stages of the
epidemic, when virtually all contacts are susceptible

The proportion of persons with a laboratory confirmed pathogen X infection who are admitted to
hospital for clinical management or treatment

The proportion of persons with a laboratory confirmed pathogen X infection who die as a direct or

Data from World Health Organization [7].

FFX investigation protocol for respiratory pathogens in 2023,
investigations involve several key steps [7]. When conducting
FFX investigations among the initial confirmed cases and con-
tacts of pathogen X, the data collected are used to evaluate the
secondary infection rates, secondary clinical attack rates, clini-
cal symptoms, complications, and the presence of symptoms
by gender and age. It can also assist in determining the possible
modes of transmission by examining the connections among
initial confirmed cases and in calculating incubation periods
and serial intervals by investigating their relationships to ad-
ditional cases. Analyzing the pathogen in a confirmed case al-

lows for determining its specificity, which can provide key

information for the development of vaccines and therapeutics

(Table 2).

Examples of the First Few X Cases and
Contacts Investigation

In April 2009, a novel influenza (H1N1) outbreak oc-
curred in Mexico and the United States, with the United
Kingdom among the first European countries affected. The in-
dex patients were a Scottish couple who arrived from Mexico
in late April 2009. Surveillance and investigation began af-

ter identifying these index patients, which spanned from

2) FF100 is a term used in the United Kingdom that refers to the First Few X cases and contacts.
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potential

Table 2. Details of the First Few X cases and contacts investigation and studies for respiratory pathogens with pandemic

Category

Contents

Population

Potential output and analysis

Primarily:

age and sex

Secondarily:
The serial interval

Timing of the investigation
Duration
Minimum data and specimens

to be obtained from participants

The FFX cases of pathogen X and their close contacts
To identify transmission dynamics, severity and clinical spectrum in the population of
initial cases of pathogen X

The secondary infection rate and secondary clinical attack rate by key factors such as

The clinical presentation and course of associated disease
The symptomatic and asymptomatic proportions of cases

Duration of viral shedding (if possible)

Possible routes of transmission including possible animal-human transmission

Risk or protective factors for transmission of severe disease

Advanced related objectives;

The basic reproduction number

The incubation period
Immediate investigation following the confirmation of a case of pathogen X in the domestic
Recruitment and follow-up of index cases and all close contacts for 28 days from recruitment
Epidemiological, clinical, virological and serological data will be collected from each

participant at multiple times during the study

contacts.

Data from World Health Organization [7]. Contents of analysis can be flexible by outbreak situation. FFX=the First Few X cases and

April 27, 2009 to June 14, 2009. The investigation was con-
ducted using online databases along with the FFX investiga-
tion protocol (termed the first few hundred [FF100”] in the
United Kingdom) and a questionnaire adapted for influenza.
Epidemiological investigations were conducted twice: initially
at the time of diagnosis (or as soon as possible) and 14 days lat-
er. The patients with confirmed cases, parents, and healthcare
providers were interviewed, with continuous surveillance of
contacts. During the epidemiological investigation, clinical and
epidemiological data (date of onset, symptoms, severity, past
medical history, comorbidities, and influenza vaccination his-
tory) were obtained using the FF100. Additional information
was collected to determine the occurrence of medical compli-

cations, outcomes (death or recovery), and the use of antivirals

1182

and antibiotics [9-11]. The results of the analysis based on the
collected data were documented in three studies published be-
tween May and July 2009, marking the onset of the outbreak
(Table 3).

Epidemiological Parameters

Based on the epidemiological, clinical, and virological char-
acteristics collected through FFX investigations, the epidemio-
logical parameters can be calculated to determine the transmis-
sibility and severity of infectious diseases. These parameters
typically include the incubation period, the serial interval, and
others. These parameters provide a useful basis for understand-

ing the dynamics of the epidemic and devising future disease

www.phwr.org Vol 17, No 27, 2024
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Table 3. Cases investigation and analysis at the early stage of Influenza A in 2009

Source Period Confirmed cases Collection and analysis
McLean et al. [9] 2009. 4. 27.-2009. 6. 14. 369 cases by FFX Demographic characteristics of
investigation of total cases (distribution of region, sex,

1,009 confirmed cases  and age), source of infection,
clinical features (distribution of
symptoms by age group), FFX
cases of total confirmed cases
underlying risk factors

Health Protection Agency [10] ~ 2009. 4. 27.-2009. 5. 31.  Total 252 cases Frequency of cases by sex and age,
travel history, setting/source of
acquisition, clinical presentation
of confirmed cases

Health Protection Agency and ~ 2009. 4. 27.-2009. 5. 11.  Total 65 cases Travel history, regional distribution
Health Protection Scotland of confirmed cases, type and
New Influenza A (HIN1) frequency of symptoms, children’
Investigation Teams [11] symptoms, symptoms by sex

FFX=the First Few X cases and contacts.

Investigation protocols Epidemiological parameters

—_— “
S - SIR
— IHR
Hospitalized - SCAR
cases - Serial interval

First Few X cases & contacts - Generation interval

- Basic reproduction number
sCFR
Medically-attended

cases
\ Incubation

/  period

Symptomatic cases,
—_ not medically attended

Outbreak investigation,
seroprevalence

Infected, asymptomatic

Figure 1. Disease pyramid with associated epidemiological parameters to be estimated through First Few X cases and contacts
investigation
Data from World Health Organization [7]. IHR=infection hospitalization ratio; sCFR=symptomatic cases infection fatality rate; IFR=infection

fatality rate; SIR=secondary infection rate; SCAR=secondary clinical attack rate.

control strategies (Figure 1) [7,12]. of symptoms among adults and children. Subsequent investi-

During the investigation of the 2009 influenza A (HIN1) gations further explored the secondary clinical attack rate, lo-
outbreak in the United Kingdom, FFX investigations were con- cation of infection, distribution of symptoms, and gender and
ducted from April 27 to May 11, 2009, to determine the initial age distribution of confirmed cases. Based on these findings,

cases, the type and incidence of symptoms, and the distribution from late April to July 1, 2009, all suspected cases were initially
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tested for the virus, and all confirmed cases and close contacts
were administered antiviral drugs. Since July 1, 2009, the re-
sponse strategy has been modified to include viral diagnosis
when clinically indicated, treating all patients according to
the clinical criteria and administering antivirals when needed
[9-11].

During the COVID-19 pandemic, the significance of un-
derstanding the transmissibility and severity of COVID-19 as
the scientific basis for developing disease control responses has
been emphasized. In response, the WHO expanded the FFX
investigation protocol published in 2020 to include respira-
tory infectious diseases. The updated protocol was released in
2023 under the title, “The First Few X cases and contacts (FFX)
investigation template protocol for respiratory pathogens with
pandemic potential” [7]. To facilitate the rapid implementa-
tion of the FFX investigation method in the event of a new in-
fectious disease outbreak and enable prompt calculation of epi-
demiological parameters, the KDCA initiated a policy research
project in 2023 focused on the “training in the analysis of epi-
demiological parameters and the development of tools for cal-
culating epidemiological parameters” and provided training for
central epidemiological investigators to support these efforts.

The training was aimed at acquiring theoretical back-

ground and measurement methods for epidemiological

parameters, particularly the incubation periods, serial intervals,
and basic reproduction numbers, to quantitatively character-
ize the transmission dynamics of infectious disease epidem-
ics. In the first and second half of 2023, 27 epidemiological
investigators from the Central Epidemiological Investigation
Team underwent two sets of training sessions. The first session
included both theoretical instruction and practical exercises,
while the second session involved feedback on submitted tasks.
Theoretical training utilized prepared lecture materials, while

practical training utilized the R program (Table 4).

Conclusion

During an outbreak of a new respiratory infectious disease,
the rapid understanding of its transmission characteristics, cal-
culation of epidemiological parameters, and analysis of epide-
miological characteristics through FFX investigations are cru-
cial for effective disease control response. This article explored
the implications of FFX investigations and underscored the
importance of the epidemiologic parameters derived from the
data collected through these investigations. These parameters
are instrumental in developing and implementing evidence-
based disease control response strategies aimed at preventing

and halting the transmission of infectious diseases, including

Table 4. Training contents for the estimation of epidemiological parameters for central epidemiological investigation officers in

2023
Contents Remarks
1 Understanding of characteristics of infectious disease epidemiology and epidemiological parameters Lecture & practice
2 Understanding of incubation period and serial interval
3 Practice! Incubation period and serial interval by R program
4 Understanding of R,
5  Practice! Ry by R program
6  Presentation of individual assignment and feedback

Ry=basic reproduction number.
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measures like isolation, social distancing, and vaccination.

FFX investigations and the analysis of epidemiological pa-
rameters are critical for effectively planning and implementing
disease control strategies, ensuring preparedness and timely
response to terminate the transmission of infectious diseases at
an early stage. However, the concept and procedures for con-
ducting FFX investigations have been insufficient in response
to emerging infectious diseases in the ROK, limiting the under-
standing of the epidemiological characteristics of COVID-19
patients in the ROK. Therefore, KDCA has developed a tool
for analyzing epidemiological parameters. This initiative is ex-
pected to contribute to improving the initial response capa-
bilities of epidemiological investigators by expanding regular
training and practice, thereby better preparing them for future

outbreaks of new infectious diseases.
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487 74/715 53/313 7/18 14/149 235
27 161/3,988 125/1,597 17/53 19/917 1,421
2022¢ 127 104/1,769 81/663 10/13 13/330 763
287 93/984 63/487 15/48 15/136 313
387 112/1,272 84/535 11/19 17/313 405
487 119/900 98/395 5/29 16/259 217
27 187/4,925 143/2,080 24/109 20/1,038 1,698
20234 127 91/908 74/460 4/6 13/280 162
287 115/1,046 89/646 15/27 11/110 263
387 102/726 75/327 15/23 12/192 184
7] 112/672 89/402 11/14 12/144 112
27 177/3,352 138/1,835 20/70 19/726 721
A 322/15,312 260/6,581 37/290 25/3,235 5,206

7132 9,01174(58.8%)2] o]
713 =

o|FoiFth = - THAF
At F 669710] RFH U= 202049 °]F A
4203 Hofo| F7fsto] 2022W00l= AW tHH] 41.8%7t
Z7H1,1504/66971)" Ao = Yepga ojsh ¢ v 2] 7|2
ol AW oF 906710] BYEHUL 20229 7HA] &S] F
7Fstet7t 20230l Adiu] A F4(2,93171—1,998
Z)3FATHEE 3).

%2}
BEE W ARIE ALY Pt B 5ITY E= 4EZ
8% BHoz ot K,

Staphylococcus aureus (3625), Pseudomonas aerugino-

Salmonella enterica (6665)2 FAZA 71 D H7},
A AEH BE2AdFE &

sa (2905F), Streptococcus pneumoniae (2655), Klebsiella

www.phwr.org Vol 17, No 27, 2024

A A £FE F 375 290572 A 597H2015-
2019) =FE A@45F 369F)ET A2 Aor Yehgt
Candida % % 1665 7}2H| Candida albicans?} 795
2 71 wol 2¥(47.6%)% A2, Candida auris7} 365,
Candida glabrata’} 185 <22 BEFE AT, Cryptococcus
neoformans”’} 345, Aspergillus fumigatus’} 1652 ¥
A3 olY THE FTE2 HEE 105 HE 2= AT BF

ALEL AGA 9 At AR 45 WHE AT A

e
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B2 2497 £ £8 55 4 7|3E 2 9%
#8254 7| e 20204 20214 20224 20234 A
Al 2 5 A4 AT = a7 34 96 214 144 488
sk & vde]r)H 65 274 319 343 1,001
7k E 7% 402 406 113 99 1,020
Y| 501 776 646 586 2,509
A7) A+ e g k) 1,610 2,084 694 94 4,482
sk & g7 78 127 416 345 966
7rg e 303 324 2,706 1,810 5,143
Y| 1,991 2,535 3,816 2,249 10,591
Uy = FHAH 79 59 38 22 198
it 9l v g7 34 49 32 11 126
7 E 7| 38 89 107 89 323
Y| 151 197 177 122 647
N5(YTtsh BAad) = - 2h977® - - 199 266 465
e 4 =g 7| 188 136 52 100 476
zrg =] 7| 48 85 - - 133
Y| 236 221 251 366 1,074
71 - FEAT IS 83 37 5 12 137
st & ude]7]H 22 15 25 17 79
g 63 207 5 - 275
Y| 168 259 35 29 491
A 3,047 3,988 4,925 3,352 15,312
9 R B A UG EA 8% 24, vhol e e 94 L Aot 24, AN 79 8% AT AR4EA o8 BB 45 A7 &
B3 3T 497 EGAH 71HE B A%
[ = S| CHah 2 b|ga|7 | DIzt 7| A
20204 28/387 86/854 110/1,806 130/3,047
20214 38/601 86/1,111 142/2,276 161/3,988
202249 49/1,150 99/844 163/2,931 187/4,925
20234 33/538 74/816 168/1,998 177/3.352
A 70/2.676 159/3,625 232/9,011 322/15,312
=4 /).

Aol Z8 F2o] tREolATH61.4%). 2022\]+= =

B IEtl(335F) ol I

Al AEA] N A E AN 13t in vitro F-H/ B 7t
0]-25 22 Hofo] k(R F H 2: available online).

Hpol2| A 2 iR A=A Aot Ad7]&

AT HHog EJEHUY F 25F 3,2355 7Rl SARS-

el

Mo
Jus)

CoV-2, Influenza A virus, Dengue virus A+ =02 2oF

1190

=t 202090 YAIH O FE Human coronavirus NL63 &
ol S7HE AL AAF FAE UL 2023 =
FEA okt 202390 = 7P AA AL EEH
] 91d Hantaan orthohantavirus®] &2l 4 2}k &

=250 FYol A= = 5 WA HEEE

e AE &

Ao 7|= HYAQ Japanese encephalitis virus 2 Zika virus

£ vtk BF A7t F7tEE A0 R YEgtHES & 3
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available online).

o2 HAACIA fEE HEEEL F 5,206700] Y
=, EE ik FE(RNA, DNA)S] o]l Hio]
A
DNA7} 6497 BEIFEAHF 55 ). o] 7H2H] SARS-
CoV-2 RNA7} 2,992 &F= 0] 67% 4= AAISHAAL, T

= 31Z9 RNA ¥= DNAYL 4,4614, A7 4729

O = Influenza A virus, Influenza B virus, Dengue virus,
Adenovirus &9 RNA E+& DNAE BFEQIh Al s,
pneumoniae, Haemophilus influenzae, P. aeruginosa &2
DNA 1:101:0] UJ-O]—J__I_ 1 tﬂ-oﬂ o]—oﬂ;g]‘ XH}_I?)‘:]- =4 SO=7 96
o] BFHATHE 4.

20209 14, S0l A A SARS-CoV-27F 22| =] =
P ALY I 29 1795 E FW B #F £
FE MBI, ST AR 2 A BGSkal e
U =21 SARS-CoV-2 675 7I<2H NCCP 43326 (A A1),

Al

NCCP 43381 (B.1.1.7 AlE), NCCP 43390 (B.1.617.2 7|
5). NCCP 43408 (BA.1 Al%¥)= 1005 o] EFE Ut
20209 HolH A AEAE 2 Wi FH O sMEEEE 720
7ol BEFH AT 20214¥0)E 1,68270] EFH o] 133.6%

I
(NS
N

A B 20229714 Al S7HETE 202390 A9

18.7% (1,3454—~4227) & AA #A=HA. 7|6 &-&

gasutoleis 49y g SHAT L 4

A

Al ol B4 5 A7 5ol AT

2020958 20239714 SARS-CoV-29] 7]%d

§ BAS BT A% BAYE A UG

ek 3
4§ Hl5o] BUT Ak
ol A

4. TIEENAERY B ! 2UAHE FQ E8

2020958 20239 Atolof] =7 LA AL L5y

TEH jeAtdEe 28

i

e

& 7o) 48.9% (2,34171/

s}

It

Oc}:‘:

ik

ol A
4,785

A2 MEE Y5 SARS-CoV-2E 0|83t th9] 3=
£} E35] 5] HEEJTH3]. o] 7Fe-H SARS-CoV-2
NCCP 43326 @55 €859 2020955 2022¥7HA] &

7} S7HE| T o] % AA S| THa FAIE Holw 2023Wol= Holf A 2AE /i, Z2UH9 o € X858 2=
70670 % WA £ Hx H1g 59 B 22 74 59 &8 A3t H1E T WA oA W e w5
SFATH SARS-CoV-2 AL 2 WAl - 2|84 A<t A B9 v avto] gt £4 Brhayrt das v QL
@le A4t HH o2 BFEUT WAl - A 54| Atof] E& }.
S 24 B2 2021de] AdtiE] 183.7% (1797—5087) TS 2020900 ASET SAHEESE RAE 2 T
7t S7FE QT 20224 o] % AT A& A & E35]of| E. coli NCCP 15656 5 357}, 20210f 23+
B4 W5 B2 FRE 2T A7
AR 20204 20214 20224 20234 A

Hlo]g| 2 RNA EE= DNA 1,036 1,276 1,555 594 4,461

A|o DNA 286 136 129 98 649

71eR 44 9 14 29 96

A 1,366 1,421 1,698 721 5,206

@9: 7. HIV=human immunodeficiency virus. 9718Hn=96): Mycobacterium tuberculosis, Orientia tsutsugamush1 9 Rotavirus 5 A Zg =
El(n= 30), Influenza A%t B ZEH(9), O. tsutsugamushi 8% (n=43), HIV F8%(n=10), Vaccinia virus 5 X3 (n=4).
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B 5. FT 44zt I2to|H A7 AT -19 Y violH A A &8 B3 7|3E B A%
g8 55 7|3 e 20204 20214 20224 20234 AA|
WAL A2 A A7+ = FHAT|H 42 215 119 99 475
o5t & vjge)7)H 132 251 181 146 710
w7k e 7|3 5 42 23 33 103
By 179 508 323 278 1,288
A& AT - 3EAH 15 49 417 44 525
ot &l ujde)7)H 93 194 163 117 567
W7k e 7| 412 903 765 261 2,341
V| 520 1,146 1,345 422 3,433
e = FHAH - 6 - - 6
ofst & vjge}r)H 5 - - - 5
Tzt e 7% 5 - 3 - 8
AA 10 6 3 - 19
71 = YA B 5 14 4 5 28
o5t & ujge)7)H 6 8 2 1 17
| 11 22 6 6 45
A 720 1,682 1,677 706 4,785
o 3 B A YAEE 79 48 AT, ATAEA o] & BB A5 AT 5

bacterium spp. NCCP 1
2lefl 20209 b= Hel vl
< A& ANA" F5 Aol Clostridium perfringens NCCP
15911 158, Vibrio cholerae NCCP 14552 158, E. coli
NCCP 14039 5 35, Norovirus 34 RNA NCCP 76066
5 2700] ol8=lo] 4%
22 379 BAURI|E
4 FFE

# 5% BAY @ AFEuo|

Aol

AIRE AEE 2N SetaE E 7]E v R
A FAFBAE EZ(KS M IS0 22196)°] F& 7Hssle2
74 ALAJH = Qloh

A3 HAAA LA SEA L (2021-2025)9] o &
29 A9 wid HAAA Y ALE A =7

T AlEQ] AR, fA st
HAoH F 45 295 (Neisseria meningitidis
NCCP 13748 & 25, Listeria monocytogenes NCCP 14396
s 15%, 8.
aureus NCCP 10826 5 757} sl dse] sjdardo g A

=0l =714 Holl 54 BEe} A AA

S 5%, Streptococcus pyogenes NCCP 11614

AL

L3bel=
olQlof = 2022 A]EF L] FENIAFIHH A= SARS-
CoV-2 NCCP 43381 & 555 o]&olo] TZ21}H19 A=A

in vitro AZAEH A E AA 5L, 2023E == S
=51 8] o A Figo]of thsf -2 o] F
= Io] 100, &78HEA C. albicans NCCP 32700, C.

24715 7183t}

glabrata NCCP 32705, Epidermophyton floccosum NCCP
20457 $e% 0|53} WA SASHGch,

4 £
20209 1¥2 A AAHCRE 214199 A4 FFHE
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2 HVAE 7L AR E A o E] AdiE g Sl ¥
Ql "po]# 21 SARS-CoV-2+= AlA Zh=-2 ZErshH ARS]7
AA, 2%, 1585 4 B38E 5 ofg] 2o & 9%
717} 2023\ 39 WHOS] 34|43l vl dAe|7F SA =H

2= A9 39 474Ut o] 3] T A AHZL 4]

A
402 Watso] 4o T 1Y e AL A 2

opll Fhe] 3EA Beo] Wastthe e AU AP
SHeHA).

2H9S FOowA AFFAY B vl 9
S 498 A4 WD} WAL Aol Sefso] of A
o YABAE ol§HL FUAAUY Tho| FrhEiglo
WTARe] F7h YO RH FAT 7HI7E U 2O A4

2
>
o)
o
o
H
il
)
r.‘
}N
mEE
fe

Al 7N A, AeA] - AR E
7139 FraE] 5o fxEd 9 RS Y 508
28H Age 219 ofd A B d3H2015-2019)7
REEEBU SR

% B9 15,3127 F 202040= 3,047740] BEFH
£ ol Aty 78.6% 57H20194, 1,7064)E Aoz
UERET, 0] F 202287H4] 23] Z7ketctrt 202336 o
ZF ZAastgh. YEEE 202198 AQeha BE 393 4
2o E5] £ Aol w2 AL A 397 1090 £ Ao]

& A BA A, Altol 260F 6,581

F, Z3to] 37F 2905, Bt A7t 25% 3,235%, i3

www.phwr.org Vol 17, No 27, 2024

o] 52067 EFE Y=, fEd3} oAt 34 54
Bt 20352} 25774 EFH Ao vla ZkzF 298.5% (8095F)
9} 405.8% (1,3007)% & S7FolH L Aotz Jto] £F

2 i £EF2 GASIHTHS]
% 153124 % 2

EY#EE e Uty e r|#e
(9,0114)°] = g
H(3,6257)0 vl o9 &%, F 2
Yot AYe] F8 T8 EF7 71EE B AnEE 3

2
)
1o
w

8.8%= A

ek
I
2
ro.
1=
>
N
U
=
re
-
Obo
rlr

2,50974(16.4%)°], 7+
02X 10,5917(69.2%)

A A R B "R

£ 6474
(4.2%)°] = AT AHS T TR Hio]Q oJoFE

A 2okl FAReF #Alo] EobA BE A g A8t

2 FHAAS 58 BYAIR] E. coli, S. enterica serotypes
(Enteritidis, Typhimurium), Bacillus cereus, L. monocyto-
genes &°] & ©|F9) 1L, V. cholerae, Campylobacter je-
juni, C. perfringens &%= 1005 W= o|dx} H|5HA &
FEHAET, E coli T A 599 A 2 7o Hl3|
2020958 20239744 o @2 A7t ZFEAAL A
o|d& YOo7|+= Shigella <
FAE AT B3, FEFA0L vt
Q1 Salmonella Typhi (8771)2}, Paratyphi A (62
o] Y oA} oFTt ZH4skqltt. o
F2, SEE A, Aol Y] By A
t 202090l 394, 587, 2970, 2021¥9l= 614, 29
7, 18719], 202290l 384, 314, 3171°], 2023d°l=

197, 227, 37700] B0} 37 5do] 8] tha A

o &k F

Sl
i
10
=ha
oS
rlo
O
B

oN
[>
i)
rlos
)
ro,
of
i
)

N
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208 LFERTHG-8].

a2 22 433 23] 2Fol S71 E. colio] 27t
AEEANTTE FASE. coli, 54T stx 1, stx 2 B9
A 109 FAEA B3 202090 7 911 o] Foll
O & YeEhgrH6). o] 9foll mEAANA 4

2 499 7hed drdet 4dsy AERYET 4Es

A 37t A

=4
e A= w2 Aoz B Hletl, 53] AYdH

=2

Zrt(enteropathogenic E. coli) #8352 202093 20224
of vlsfl 2023d0l FA5HA A B17F 2k (11074360
A—9204—1,9637), E2AEZF HLAAA FIEF2

B EEATH3,1464—-3,15171—1,8907—~4237)

Y HE3w TS A+ S pneumoniae= TA 54
A P BF AR 170.4% (984—-2657) Z718HA .
W AAAE] 2 S, pneumoniae®] <
T AT 2015W5E 20198714 AL S7bek=
ZAA=E(2014F 36, 201549 2289, 2016 4417,

&
H,
o

20179 523%, 20184 670%, 201949 526%), 202049+
E| Aottt 2023900 &F 71 A0 & UERth2020
W 3457, 20219 2699, 20229 3399, 20234 428%).
T2, o] ARl Al HAAAY Be
2023 &Rt A H 0= FAslal 20229 7H] = A&

ko 2018 x et

1194

g A= 2018¥ 2019
=t 20209 2,30074, 20219 678
7, 20229 5054
F2 Bt T 49 S. pyogenes A EF2 A 59 H

 A5(487)<} H=SHA(497) &S] EFE 2CE U
Ehutth, 3k, W ds] A} TS 2016 201897t
A A& S7HET7E 20199 i HAagh o8 UEk=

gl(2016% 12974, 20174 3187, 20184 98074, 20194
49671), F 49 FQtol FAof Hs) ZA Hagt Aow
(20209 1237, 20214 214, 20229 314, 202349 292
) FRI=ATH7]. o] Za el Al HYUA Bordetella per-
tussis S A0 A 470 = FFE Ao vlshd 20204
ol 187, 202140l 94, 2022900 137, 2023d°l&
347107 < 7o] S7IRE AL YT o=
B 4o AHglol =219

., 20234 8037ACE HIUEHA 27 4

A}

PO A AL 5 5

il

A WAATFFE methicillin resistant S. aureus (MRSA), P.
7|erdol o

F

EFEE Aol 3

aeruginosa, K. pneumoniae, A. baumannii &<
A oF 73057 SAE AL ol
.

2020945 2023970 25939 & A€ whEnto]

A /g A 3 = A (vancomycin-resistant S. aureus, VRSA)
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= VRSAE 1737}, 4379902 3=

MRSAZYZEE YO 7]= MRSAE 5057} EFE Q). o

o] R it Zeke 4 Al 42 (carbapenem-

—

resistant Enterobacteriaceae, CRE) 719 &S 40 7|= tJ®HF
?l & K. pneumoniae= 2465, Enterobacter spp.= 915
7} AW obA v EEFE EES-HFY o (multidrug-resistant A.
baumannii) FH95E& L O7]+= A. baumannii= 16357}, T
A /3 =& (multidrug-resistant P. aeruginosa) 4 H5< €
97]= P. aeruginosa= 29057} ¥ = =t =F 20204
(275), 20219(335), 2022d(795F)°] HI3f 2023 d°l Eo]

(1515) EF=H A

A Yedddd ol HEAAd &
7b 29 AR R AAILA HEA sfuitt 716k @

ZHof|(20204 18,1134, 20214 23,3114, 20224 30,548

A, 20239 38,3937) gt A TA| oA dEHozo ¥
stot $2; A2 HALE =7t ST FAA A S 735t

o] oz wotE, I AA U A=5A AL 5 A
280 & gRlsto] FUlEoA JEE AT H37
2020 EE EoFE SARS-CoV-2& AEXAYH 35
718k EFo] 7Hs37] w20l i
T AAES 22 g utgd e HolA BAF Ay A

A sS4 4 Hx AREEE B8] AsAE

S-S 2| oto]
20229714 A&A 02 FIsithrt 20239 ZEUY19 $4

7 7 Rgol AT Ao vehth. o] 717 Hete] 9
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=

F

e

B @3 ZATo|n] SARS-CoV-2 A ¥ AH7|&
AT FH(71.7%)22 UG 71delA 7H wol 294

© 5(48.9%) YrErstTh

FZUY197F ASHEA JASFAA T Hils iy
A ST AEFIMA B HAE A E7E JIEFA

A} wholgj s
A7)0 ABL 1,122

A A& A
7, B2 49710] 2020-2021&7]°l=
nHE, 2021-2022487]0= AP 3870 R HuETHL
2022-202347]°l= Aol 1,2967, BHo| 45702 t}hA]

Z71517] AZATHI]. 2020-20218719F 2021-2022%E7]

of A2 fo] YUY AL LEHO FAOE A
A3 o] 733, oS 9 AT AN Bl GO
& 4z,

202220234710 A&d BHYAE= oFgERE A (H3N2)
o] 1,0857, A (HIN1 pdm09)Fe] 21174, BFo] 454 &
Oz I Al BHA Influenza A%} B virus A

= 219 2 o]l A719h vlsetA EFE A=Hl, 2022

lA

EAQL mAAl Hxp FHAL A0 FLA Dengue
virus, Japanese encephalitis virus, severe fever with throm-
bocytopenia syndrome (SFTS) virus, Zika virus7} & 7
gk FA wahg #4 Al A dizdtFeF SShulHo]
A Al FEEE NS o JutolH a4 T 5o &8 =
o8 747} 251, 69%F, 1305, 5657t EF=H A=, 2
ZUH192 o7 % §Yo] Futd o] fAA TAEY
A0 8 UEgth 971E Abs 202049 439
20219 37, 20229 1037, 20234 205%°], SE=F &

A @A A

A= 20209 7, 20219 237, 20229 117, 20239 16
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gol, 5L ATHATTI(SFTS) SA= 20209 243

g, 20214 172, 20229 1939, 2023 198%0] A5

(2023-2027)< vhst] A4
& WAl A8 A AL A 5] BT QoA A
&9 A o) ZFEH9F)S AASHATH10L. o] 7hH] Al

ALY = S H
ASTTEEE Yl HYAQ ghetHto]#] A(Hantaan ortho-
hantavirus)°l] thal A+Astel FASIE Fall 20234 A
02 BFE MAlskAT. T 49 o] HAAo Tt #4F
¥ 3R 20209 2707, 202149 3104, 202249 3024,
202349 4477102 0] F7lole AT Hol o B2 &
U FHoto] AW A $37] A AHI} BAoE A

o 9 A7 ol S| Ao] F B8 5 UL Stolof I

ol
ol
N
1
T
N
N
[\ ]
(@]
[\)
wo
(o
)
\]

5,10470]1, HE SARS-CoV-29] RN
tH(57.5%, 2,99274). o] AF=
2 WAl 524 R 557 A8 5 %

A A FHE W
FZ2Y19 HAyo

i)
Shs
oS,
i
32,

ASA] 7ol o]
3}7] 5l SARS-CoV-2% Hiolg A &
AT Ald(biosafety level 3} H-F5HA] J:3t ATAA & A
71l A At FEIZ 235k B9 BT wEel i
F21H9 9 olF 202190 FHE ALY £

=0l 590, 202280 7P EAAE20l =4

1196

3 BEAL-2YISO 20387) 224 A 22 QGRS
ot HAAAY B 2/stet Alx vhAS ffsh 20219 &
Fraa 2A 270 HAAALHA AEEH L, 2022d0]
£ U2 &G Bt DA AP E e 20209
HE 2023970 Wi £ AHAET LIRS H
£ ol LAY 7eT B FEAAHY A §f - ¥
e, ARAE 9 A4 59 7150l HAEAT 4SS

Ay 5 mlel Aol tiu|sky] sl 2022WFH 20234714
=) £2] SFTS virus®} Respiratory syncytial virusAHd-S 2+
BRI v FAN AT

Isolate Bank)¥} &<

2.3 (Antimicrobial Resistance

Y E22FLANE (Deutsche Sammlung von

e 9L L F

oot

Mikroorganismen und Ze llkulturen) & &

i

BANATAA LS B BEFFE AFUIH BT, 9

)

¢

o, HEY, HF
Zika virus 5= HE5H7] 9] =Skl Qlnt.

LHaroko g A i 'HE (20179 8Y)E A AR 7}
=9 FAALREAY
2 Al o9 skl A FH3foF she Aol Al
AL ol = Y=

oA 47 st 5 A4

9 Nuld 53 2F75FHA] Dengue virus 2
YA B R 5 BEsta

A=A JUAAAE 1ot I
Bl HsH 9 o] 2 53
2 SoAE ANE 49y e 9 357 TE 7|5t

2 Aol A thket Bxoz Bord YA LS B8 A

L5
2
Y
)
flo

L)
o)

2] Hofo] B2t P 4 U4 A AR

FFolE FARAAALL AL FAAR L] e} 2
9§ YA 0 o] e B8-S Hskurt 27k A
Zgo A Fe] BT Bl A U4 L A8 A Bl
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Sfat Alag MESR AFES Fold /|HEERE B
o= WUAAAY LEAZEE 15 BEY ALY
choFet 3R Shuste] AR AT ¥ B AR HololA

4k Aglo] o wo] HEHEES 1A B,

i
-
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Distribution Status of National Culture Collection for Pathogens

Pathogen Resources following Coronavirus Disease 2019
Occurrence from 2020 to 2023

Su Yeon Kim*, HyeongWon Bang, Hyerin Kim, Byeong—Hak Kang

Division of Pathogen Resource Management, Center for Vaccine Research, National Institute of Health, Korea Disease Control and
Prevention Agency, Cheongju, Korea

ABSTRACT

Since the enforcement of the “Act on the Collection, Management, and Promotion of Utilization of Biological Resources” in
2017 and the establishment of the Korea Disease Control and Prevention Agency (KDCA) in September 2020, the KDCA has
assumed supervisory authority over this law. The National Culture Collection for Pathogens (NCCP) serves as the depository
responsible for pathogen resources. It secures and manages valuable pathogen resources on an annual basis, and distributes
them for various purposes in the healthcare research and industry field. From 2020 to 2023, the NCCP has distributed a total
of 15,312 samples: 3,047 in 2020; 3,988 in 2021; 4,925 in 2022; and 3,352 in 2023. Distribution was notably higher in
March and April compared to other months. Private for-profit organizations requested significantly more responses (9,011)
than national public research institutes (2,676) or university/nonprofit organizations (3,625). Samples for vaccine/therapeutics
(2,509) and diagnostic technology research (10,591) were more prevalent than those for education (1,074) and quality control
(674). The coronavirus disease 2019 pandemic, which began in 2020 and has persisted for an extended period, led to a
sustained increase in the distribution of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) (31.3%) to support
various healthcare industries and research fields until the end of 2023. Among the distributed derivatives, nucleic acid forms
used for diagnostic purposes accounted for 57.5%. This study provides information on the distribution status of pathogen
resources from 2020 to 2023. It demonstrates that domestic resources are widely utilized in the public health field as source

materials to respond to emerging infectious diseases and as standard strains for food and pharmaceuticals.
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Introduction Resources” (hereinafter, referred to as the “Pathogen Resources
Act”) in 2017 and the “Act on Access to and Utilization of
With the full implementation of the “Act on the Promotion Genetic Resources and Benefit-sharing” (hereinafter, re-

of Collection, Management, and Utilization of Pathogen ferred to as the “Genetic Resources Act”) in 2018, the Nagoya
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Key messages
(D What is known previously?

The National Culture Collection for Pathogens (NCCP)
is responsible for collecting and distributing resources
under this Act. It operates several networks and supports
specialized banks.

@ What new information is presented?

By the end of 2023, the NCCP had registered 7,944 re-
sources, which were distributed to research institutions
and healthcare companies for prevention, treatment, and
diagnostic development. A considerable number of se-
vere acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) samples were distributed for diagnostic research,
with distribution decreasing as the COVID-19 pandemic
subsided.

® What are implications?

This study assessed resource utilization since the
COVID-19 pandemic. The immediate provision of
SARS-CoV-2 for the development of diagnosis, vaccine,
and treatments, along with the standardized operations
of the NCCP, enhanced trust in the institution as a re-
sponsible entity.

Protocol came into effect in Korea in August 2017, leading to
the establishment of a management system for obtaining do-
mestic strains and importing, exporting, and using pathogen
resources [1].

Since January 2020, with the global focus on coronavirus
disease 2019 (COVID-19), there has been an increased con-
cern regarding new variants of infectious diseases and height-
ened awareness of infectious diseases. Korea responded swiftly
by obtaining and distributing domestically isolated severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) strains
through the National Culture Collection for Pathogens (NCCP)

immediately after COVID-19 was introduced into the country.

www.phwr.org Vol 17, No 27, 2024

Furthermore, Korea has made efforts to acquire diverse patho-
gen resources through international cooperation in prepara-
tion for future outbreaks of emerging infectious diseases. This
proactive approach includes the establishment of relevant laws
and systems to ensure convenient access to pathogen resources
when needed.

In September 2020, the Korea Centers for Disease Control
and Prevention was expanded into the Korea Disease Control
and Prevention Agency (KDCA), and the Division of Pathogen
Resource Management (formerly known as the Pathogen
Resource Management Task Force) responsible for operating
the NCCP was established, leading to the development of the
first ccomprehensive plan for pathogen resource management
(2021-2025) for operation of the NCCP and implementa-
tion of the Pathogen Resources Act. As the competent national
authority and agency responsible for systematically collecting,
depositing, registering, and preserving pathogen resources, the
NCCP plays a central role in the management of pathogen re-
sources [2]. As of the end of 2023, the NCCP held a total of
32,182 strains of pathogen resources, of which 7,944 strains
had been added to the pathogen resource management list and
3,194 strains had been converted into resources for distribu-
tion. These resources are being distributed to infectious disease
research institutions, educational institutions, and healthcare,
food, and biopharmaceutical industries for use in research and
development of vaccines/therapeutics, diagnostics, quality con-
trol, product development, and infectious disease-related edu-
cation. In addition, the NCCP also provides information about
analysis/evaluation results and characterization of pathogen
resources and supports programs for operation of specialized
pathogen resource banks.

Between 2020 (when the COVID-19 pandemic began)
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and 2023, the incidence of other respiratory infectious diseas-
es, such as influenza, was low. Accordingly, influenza viruses
were rarely isolated in medical institutions, while requests for
the distribution of SARS-CoV-2 pathogen resources increased
significantly, given the emergence of messenger RNA vaccine
platforms and the urgent need for rapid diagnostic testing.

Furthermore, pathogen resources registered in the NCCP
are predominantly distributed for research purposes such
as prevention and therapeutic research on respiratory infec-
tious diseases, specificity analysis for diagnostic development,
and investigations into control measures. This includes cross-
checking for routes of infection, particularly concerning mul-
tidrug-resistant healthcare-associated infections, as well as
characterizing causative pathogens and understanding their
pathogenesis.

In recent years, applicants requesting the distribution of
pathogen resources have increasingly sought not only the re-
sources themselves but also comprehensive characterization
data, including genomic information. In response, the NCCP
has implemented systematic preservation and management of
pathogen resources, supported by an annual quality manage-
ment system (ISO 9001), ensuring the high value and qual-
ity of its inventory. In 2022, the NCCP was recognized by the
Korea Laboratory Accreditation Scheme for meeting interna-
tional standards outlined in ISO 20387 for biobanking. This
milestone enables the NCCP to operate under a standardized
system for biological research resources. As a result, qual-
ity certificates for pathogen resources can now be registered
through this system and accessed online.

This report provides a comprehensive overview of patho-
gen resource distribution by the NCCP during the four years

following the COVID-19 outbreak, comparing it with the

1200

pre-2019 status. Its primary goal is to provide insights into
the fields and purposes for which different types of domestic
pathogen resources are utilized. Additionally, the report high-
lights the activities of the NCCP, emphasizing the significance
of acquiring and utilizing domestic isolates to enhance public
health responses and effectively manage infectious disease out-

breaks such as COVID-19.

Methods

Analysis was performed using the NCCP numbers from
pathogen resources distributed via the NCCP website, online
distribution portal, and integrated disease health management
system within KDCA from 2020 to 2023. Distribution data
were examined across years and months, considering distrib-
uting institutions, purposes of use, and types of pathogen re-
sources. Furthermore, infectious disease outbreak surveillance
reports from the KDCA for the same period were reviewed to
evaluate yearly trends in infectious disease outbreaks, the pur-
poses for which pathogen resources were used, and the associa-
tion of causative pathogens of these diseases among the distrib-

uted resources.

Results

1. Distribution Status by Year (Quarter) and
Resource Type
Between 2020 and 2023, a total of 15,312 cases (strains)
of pathogen resources were distributed as follows: 130 species
in 3,047 cases in 2020, 161 species in 3,988 cases in 2021,
187 species in 4,925 cases in 2022, and 177 species in 3,352

cases in 2023, averaging approximately 3,800 cases per year.
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While there were slight variations in distribution numbers
across years, it typically showed highest proportion (approxi-
mately 30.5%) of cases in second quarter each year, except
for 2022. By month, March (1,841 cases) and April (1,507
cases) had the highest distribution rates. During this period be-
tween 2020 and 2023, the distribution included 6,581 bacte-
rial strains, 290 fungal strains, 3,235 viral strains, and 5,206
derivatives. Analysis by resource type indicated a notable in-
crease in viral and derivative distributions from 2020 to 2022
(554,917, and 1,038 for viruses; 1,366, 1,421, and 1,698 for
derivatives, respectively), compared to that in the period from
2015 to 2019 (prior to the COVID-19 outbreak). However,
distributions decreased in 2023 to 726 viral strains and 721

derivatives (a decrease of 30.1% and 57.7%, respectively, from

the previous year). Regarding bacterial resources, a total of 260
species (6,581 strains) were distributed, marking an increase
of approximately 28.3% compared to the previous five years
(5,128 cases in 2015-2019). On average per year, distribu-
tions by resource type were approximately 1,645 bacterial
strains, 72 fungal strains, 809 viral strains, and 1,300 deriva-

tives (Table 1).

2. Distribution Status by Purpose of Use and
Institution that Made the Distribution Request
An analysis of pathogen resource distribution by purpose

revealed that the highest number of distribution cases were

used for diagnostic technology research (n=10,591, 69.2%)

and vaccine and therapeutic development research (n=2,509,

Table 1. Distribution status by annual quarterly and pathogen reources from 2020 to 2023
Yrs (quarterly) Distribution Bacteria Fungi Virus Derivatives
2020 1 51/480 38/158 1/5 12/100 217
2 79/1,022 51/498 12/19 16/137 368
3 82/758 54/226 13/20 15/155 357
4 73/787 51/187 7/14 15/162 424
Subtotal 130/3,047 93/1,069 20/58 17/554 1,366
2021 1 113/969 97/340 1/8 15/328 293
2 74/1,065 45/398 14/18 15/220 429
3 96/1,239 82/546 5/9 9/220 464
4 74/715 53/313 7/18 14/149 235
Subtotal 161/3,988 125/1,597 17/53 19/917 1,421
2022 1 104/1,769 81/663 10/13 13/330 763
2 93/984 63/487 15/48 15/136 313
3 112/1,272 84/535 11/19 17/313 405
4 119/900 98/395 5/29 16/259 217
Subtotal 187/4,925 143/2,080 24/109 20/1,038 1,698
2023 1 91/908 74/460 4/6 13/280 162
2 115/1,046 89/646 15/27 11/110 263
3 102/726 75/327 15/23 12/192 184
4 112/672 89/402 11/14 12/144 112
Subtotal 177/3,352 138/1,835 20/70 19/726 721
Total 322/15,312 260/6,581 37/290 25/3,235 5,206
Unit: species/strain, case.
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16.4%). Annual average distributions were categorized as fol-
lows: vaccine and therapeutic research (n=629), diagnos-
tic technology research (n=2,647), quality control (n=161),
educational use (n=268), and other purposes (n=122).
Distribution for vaccine and therapeutic development research
increased by 162.3% in 2020 compared to that in the previ-
ous year (from 191 to 501 cases) and continued to increase
through 2023. Similarly, distribution for diagnostic technology
research rose by 153.3% in 2020 (from 786 to 1,991 cases)
and further climbed to 3,816 cases in 2022, markinga 109.1%
increase compared to 2020. Resources allocated for quality
control purposes accounted for 647 cases (14.5%), primarily
for applications such as food microbiology testing and product

quality control. However, these numbers declined by 24.6% in

2023 compared to the annual average. In addition, resources
used for educational purposes were predominantly requested
as reference strains for basic microbiology training in medical
schools and for training personnel in infectious disease testing
at public health centers. The number of these cases decreased
after COVID-19 outbreak compared to the annual average of
497 cases in the five years prior to 2019. Overall, pathogen
resources were extensively utilized for training, vaccine and
therapeutic development research in national and public re-
search institutions, diagnostic technology research and vaccine
development in universities and non-profit organizations, and
diagnostic technology research in private profit organizations
(Table 2).

Regarding the organizations requesting distribution, there

Table 2. Distribution status for utilization purpose and request agencis from 2020 to 2023

Main purpose of use Agencies 2020 2021 2022 2023  Subtotal
Vaccine and therapeutics National - public research institutions 34 96 214 144 488
development research University/Nonprofit organizations 65 274 319 343 1,001
Private profit organizations 402 406 113 99 1,020

Subtotal 501 776 646 586 2,509

Diagnostic technology National - public research institutions 1,610 2,084 694 94 4,482
research University/ Nonprofit organizations 78 127 416 345 966
Private profit organizations 303 324 2,706 1,810 5,143

Subtotal 1,991 2,535 3,816 2,249 10,591

Quality control National - public research institutions 79 59 38 22 198
University/Nonprofit organizations 34 49 32 11 126

Private profit organizations 38 89 107 89 323

Subtotal 151 197 177 122 647

Medical science education National - public research institutions = - 199 266 465
University/Nonprofit organizations 188 136 52 100 476

Private profit organizations 48 85 = = 133

Subtotal 236 221 251 366 1,074

Others” National - public research institutions 83 37 5 12 137
University/Nonprofit organizations 22 15 25 17 79

Private profit organizations 63 207 5 - 275

Subtotal 168 259 35 29 491

Total 3,047 3988 4,925 3,352 15,312

Unit: strain, case. “Antimicrobial efficacy analysis, biofilm formation capability and inhibition measurement, convergent research on

emerging infectious deseases, research on the inactivation performance of disinfectants, etc.
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were 2,676 cases (17.5%) involving national and public re-
search institutions, 3,625 cases (23.7%) involving universities
and non-profit organizations, and 9,011 cases (58.8%) involv-
ing industries and private profit organizations. The annual av-
erage number of distribution cases among national and public
research institutions was approximately 669 cases. Since 2020,
there has been a continuous increase, with a rise of 41.8% in
2022 compared to the annual average (1,150 cases versus 669
cases). Meanwhile, universities and non-profit organizations
received an average of approximately 906 cases annually. The
number of cases steadily increased until 2022 but experienced
a sharp decline in 2023 compared to that in the previous year
(from 2,931 cases to 1,998 cases) (Table 3).

3. Distribution and Purpose of Use by Resource

Type

The most distributed bacterial resources included Escheri-
chia coli (1,539 strains) and Salmonella enterica (666 strains),
utilized primarily for antibiotic development and evalua-
tion, educational purposes, development of diagnostic kits,
and as reference strains for testing drinking water quality
and food safety standards. Other distributed species included
Staphylococcus aureus (362 strains), Pseudomonas aerugi-
nosa (290 strains), Streptococcus pneumoniae (265 strains),

Klebsiella pneumoniae (246 strains), and Acinetobacter

baumannii (163 strains). Many of these are pathogens respon-
sible for healthcare-associated infections classified as class 4
nationally notifiable infectious diseases. These strains were dis-
tributed for purposes such as quality control in food and drug
analysis institutions, diagnostic technology research, and anal-
ysis of antimicrobial efficacy, including cross-reactivity during
the development of molecular diagnostic reagents for antibiot-
ic-resistant bacteria and antimicrobial peptides (Supplementary
Table 1; available online).

The fungal resources distributed included a total of 37 spe-
cies and 290 strains, fewer than the 45 species and 369 strains
distributed in the previous five years (2015-2019). Among
the 160 strains belonging to the genus Candida, Candida al-
bicans was the most distributed with 79 strains (47.6%), fol-
lowed by C. auris with 30 strains and Candida glabrata with 18
strains. Additionally, 34 strains of Cryptococcus neoformans
and 16 strains of Aspergillus fumigatus were distributed, with
most other species having fewer than 10 strains distributed.
These resources were primarily distributed for use in diagnos-
tic technology research, specifically for evaluating the perfor-
mance of diagnostic and testing products (61.4%). In 2022, a
notable number of resources (33 strains) were distributed for
vaccine and therapeutic research, aimed at therapeutic devel-
opment and in vitro efficacy evaluations for new drug develop-

ment (Supplementary Table 2; available online).

Table 3. Distribution request agencies from 2020 to 2023
v, National - public research University/Nonprofit Private profit
rs R e A Total
institutions organizations organizations
2020 28/387 86/854 110/1,806 130/3,047
2021 38/601 86/1,111 142/2,276 161/3,988
2022 49/1,150 99/844 163/2,931 187/4,925
2023 33/538 74/816 168/1,998 177/3.352
Total 70/2,676 159/3,625 232/9,011 322/15,312
Unit: species/strain, case.
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Most viral resources were distributed primarily for vac-
cine and therapeutic development research and diagnostic
technology research. Among a total of 25 species and 3,235
strains, the most distributed resources were SARS-CoV-2,
Influenza A virus, and Dengue virus. A temporary increase
was observed in the distribution of the Human coronavirus
NLG3 strain in 2020 but has gradually decreased since then,
with no distribution cases reported in 2023. In 2023, distribu-
tion of the Hantaan orthohantavirus deposited at the NCCP
resumed following completion of quality checks and resourc-
ing. Meanwhile, distribution cases increased annually for
pathogens causing vector-borne (e.g., animal-borne) infectious
diseases, such as Japanese encephalitis virus and Zika virus
(Supplementary Table 3; available online).

Derivatives from microbial pathogens were distributed
in a total of 5,206 cases, primarily consisting of nucleic acids
(i.e., RNA, DNA). This included 4,461 cases of RNA or DNA
from 31 viral strains and 649 cases of DNA from 47 bacte-
rial species (list of species omitted). Specifically, SARS-CoV-2
RNA accounted for 2,992 cases (67%), along with RNA or
DNA from Influenza A virus, Influenza B virus, Dengue virus,
and Adenovirus species. Among bacteria, DNA from S. pneu-
moniae, Haemophilus influenzae, and P. aeruginosa species
were distributed in a significant number of cases. Additionally,

antiserum, recombinant materials, and other derivatives were

distributed in 96 cases (Table 4).

In January 2020, SARS-CoV-2 was isolated for the first
time in Korea, and starting from February 17 of the same year,
the NCCP began distributing domestically isolated strains of
SARS-CoV-2. Among the 67 domestically isolated SARS-
CoV-2 strains held at the NCCP, over 100 strains, including
NCCP 43326 (A lineage), NCCP 43381 (B.1.1.7 lineage),
NCCP 43390 (B.1.617.2 lineage), and NCCP 43408 (BA.1
lineage), were distributed. In 2020, 720 cases of actual vi-
ral resources and derivatives in nucleic acid form were dis-
tributed, which increased by 133.6% to 1,682 cases in 2021.
Subsequently, the number of cases gradually decreased to
706 in 2023, maintaining a distribution level similar to the
year when isolation of the pathogen was first reported. SARS-
CoV-2 resources were distributed mostly for intended use in
vaccine and therapeutic development research and diagnostic
technology research. Distribution for use in vaccine and thera-
peutic development research increased in 2021, by 183.7%
from the previous year (from 179 to 508 cases), but decreased
after 2022. Distribution for use in diagnostic technology re-
search continued to increase until 2022, followed by a signifi-
cant decrease in 2023, by 218.7% from the previous year (from
1,345 to 422 cases). Other purposes of use included conver-
gence research in response to infectious diseases caused by new

and variant viruses and research on disinfection efficacy of

Table 4. Distribution status by type of derivatives

Resources 2020 2021 2022 2023 Total
Virus RNA or DNA 1,036 1,276 1,555 594 4,461
Bacteria DNA 286 136 129 98 649
Others” 44 9 14 29 96
Total 1,366 1,421 1,698 721 5,206

antiserum (n=10), Vaccinia virus recombinant (n=4).

Unit: case. HIV=human immunodeficiency virus. Others (n=96): Mycobacterium tuberculosis, Orientia tsutsugamushi and Rotavirus

etc. recombinant vectors (n=30), Influenza A and B ferret/rabbit antiserum (n=9), O. tsutsugamushi mouse antiserum (n=43), HIV mouse
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antimicrobial agents.

Analysis of the institutional distribution purposes of SARS-
CoV-2 from 2020 to 2023 showed that the highest utilization
for diagnostic technology research purposes was by private
profit institutions in the healthcare industry, accounting for
48.9% (2,341 cases out of 4,785 cases). National and public
research institutions, universities, and non-profit organiza-
tions, which distributed 1,034 cases, primarily focused on vac-
cine and therapeutic development research. For quality control
purposes, materials were distributed for use as analytical exper-
imental substances and standard materials in the development

phase of diagnostic products for SARS-CoV-2 (Table 5).

4. Major Achievements from Using Resources
Distributed
Between 2020 and 2023, significant research papers and
patent achievements utilizing pathogen resources distributed

by the NCCP Bank have been published, particularly for the

development of COVID-19 vaccines and therapeutics us-
ing SARS-CoV-2 [3]. Notably, the utilization of SARS-CoV-2
strain NCCP 433206 has led to the development of antiviral
compositions and formulations for COVID-19 prevention and
treatment from 2020 to 2022. Analytical evaluations of non-
clinical effects of vaccine candidates developed by private in-
dustries have also been reported.

Furthermore, patents have been included for inventions
such as compositions and methods for simultaneous detection
of food-borne pathogens (2020), utilizing three strains such as
E. coli NCCP 15656, and methods and kits for detecting tu-
berculosis and non-tuberculous mycobacteria (2021), involv-
ing five strains such as Mycobacterium spp. NCCP 15725. In
addition, one strain of Clostridium perfringens NCCP 15911,
one strain of Vibrio cholerae NCCP 14552, three strains such
as E. coli NCCP 14039, and two cases such as Norovirus syn-
thetic RNA NCCP 76066 were used in the study on the de-

velopment of rapid detection of microorganisms harmful to

Table 5. Distribution status of SARS-CoV-2 by utilization purpose and request agencis from 2020 to 2023

Main purpose of use Agencies 2020 2021 2022 2023  Subtotal

Vaccine and therapeutics development National - public research institutions 42 215 119 99 475
research University/Nonprofit organizations 132 251 181 146 710
Private profit organizations 5 42 23 33 103

Subtotal 179 508 323 278 1,288

Diagnostic technology research National - public research institutions 15 49 417 44 525
University/Nonprofit organizations 93 194 163 117 567

Private profit organizations 412 903 765 261 2,341

Subtotal 520 1,146 1,345 422 3,433

Quality control National - public research institutions - 6 - - 6
University/Nonprofit organizations 5 - - - 5

Private profit organizations 5 - 3 - 8

Subtotal 10 6 3 - 19

Others” National - public research institutions 5 14 4 5 28
University/Nonprofit organizations 6 8 2 1 17

Subtotal 11 22 6 6 45

Total 720 1,682 1,677 706 4,785

Unit: strain, case. “Convergent research on emerging infectious deseases, research on the inactivation performance of disinfectants, etc.
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seafood and establishment of a new technology application sys-
tem, which led to the development of simultaneous diagnostic
method to detect five strains of food-borne bacteria and simul-
taneous diagnostic kit for three strains of food-borne viruses.
Many domestically certified strains have been distributed
for quality control purposes to serve as reference strains in
national certification tests. Notably, S. aureus NCCP 12311,
distributed for the purpose of developing a standard for mea-
suring antimicrobial activity on plastics and other non-po-
rous surfaces (KS M ISO 22196), was officially designated in
December 2023 as a Korean Industrial Standards test strain,
replacing foreign microbial strains in industrial standard tests.
Meanwhile, as part of the first comprehensive plan for
pathogen resource management (2021-2025), molecular bio-
chemical and genetic analyses were conducted on meningid-
itis-causing bacteria stored at the NCCP. This study aimed to
develop pathogen resources for each disease panel. As a result,
a total of four species and 29 strains were selected as panel re-
sources for their respective diseases. These included two strains
such as Neisseria meningitidis NCCP 13748, five strains such
as Listeria monocytogenes NCCP 14396, 15 strains such as
Streptococcus pyogenes NCCP 11614, and seven strains such
as S. aureus NCCP 10826. They were subsequently posted on
the NCCP website along with their characterization data.
Additionally, in 2022, the National Institute of Food and
Drug Safety Evaluation utilized five strains such as SARS-
CoV-2 NCCP 43381 to establish guidelines for the “In Vitro
Efficacy Testing Method for COVID-19 Therapeutics.” In
2023, the Korean Society of Mycology published “Korean
Fungi 100,” assigning Korean names to fungi. This publication
included C. albicans NCCP 32700, C. glabrata NCCP 32705,
and Epidermophyton floccosum NCCP 22457, each listed
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with their respective Korean names.

Conclusions

In January 2020, COVID-19 was declared an international
public health emergency, and it became a year of many chal-
lenges. SARS-CoV-2, the virus that causes COVID-19, struck
all countries worldwide with a significant impact on various
sectors, including socioeconomic, health, educational, and
cultural sectors. When the state of emergency declared by the
World Health Organization officially came to an end in March
2023, people had spent nearly three years and four months ad-
justing to a new way of life during this pandemic. Importantly,
it was realized that there was a desperate need for cooperation
between national and international communities from all sec-
tors for responding to infectious diseases [4].

Throughout the COVID-19 pandemic, the market for
developing rapid diagnostics and vaccines for infectious dis-
eases expanded in preparation for future responses to emerg-
ing pathogens. This led to increased utilization of pathogen re-
sources as foundational materials for such development efforts,
highlighting the growing recognition of bioresources as valu-
able national assets.

This study aimed to analyze the pathogen resources distrib-
uted by the NCCP over the past four years (2020-2023) by
year, resource type, purpose of use, and institution, and com-
pare the distribution status of these resources for use in vac-
cine/therapeutic development research, diagnostics/diagnostic
kit development research, and control materials for vaccine/
therapeutic development research compared with that in the
pre-COVID-19 years (2015-2019).

A total of 15,312 distribution cases were recorded. In
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2020, there were 3,047 distribution cases, marking a 78.6%
increase compared to that in the previous year (1,706 cases
in 2019). Subsequently, distribution cases steadily rose until
2022, with a slight decrease in 2023. Monthly trends showed
particularly high distribution in March and April across all
years except 2021. In previous years, high distribution cases
were typically observed in March and October. The decline
in October distribution can be attributed to the impact of
COVID-19in 2020, where industries and research institutions
prioritized rapid diagnostic and vaccine research over educa-
tional institutions like universities, which relied more on non-
face-to-face activities due to COVID-19 quarantine measures.

Analysis of the distribution status by resource type revealed
the distribution of 260 species comprising 6,581 strains of
bacteria, 37 species with 290 strains of fungi, 25 species to-
taling 3,235 strains of viruses, and 5,206 derivatives. There
was a notable increase in virus distributions and derivatives by
298.5% (809 strains) and 405.8% (1,300 cases), respectively,
compared to the annual averages of 203 strains and 257 cases
over the previous five years. Conversely, distributions of bacte-
ria and fungi remained consistent with previous years [5].

The distribution status by institution revealed that out of
a total of 15,312 cases, private profit organizations accounted
for 9,011 cases, constituting 58.8% of all distributions, which
was significantly higher than those of national and public re-
search institutions (2,676 cases) and universities and non-
profit organizations (3,625 cases). Regarding the primary pur-
pose of distribution by institution, resources were allocated as
follows: 2,509 cases (16.4%) for vaccine and therapeutic devel-
opment research, focusing on basic research into infectious dis-
ease pathogenesis, antibiotic resistance, and characterization;

10,591 cases (69.2%) for the development of diagnostic and

www.phwr.org Vol 17, No 27, 2024

test kits for infectious diseases; and 647 cases (4.2%) for qual-
ity control purposes, including food and drug quality testing,
efficacy evaluations for intestinal bacteria testing, and use as
control and reference strains. With increasing investments and
interest in the biopharmaceutical industry due to outbreaks of
new and variant infectious diseases, pathogens were predomi-
nantly utilized for the development and commercialization of
related products.

Analysis of the distribution status by resource type revealed
that over the past four years, bacterial resources consistently
distributed included pathogens responsible for class 2 or class 4
infectious diseases, predominantly enteric pathogens such as E.
coli, S. enterica serotypes (Enteritidis, Typhimurium), Bacillus
cereus, and L. monocytogenes. Approximately 100 strains of V.
cholerae, Campylobacter jejuni, and C. perfringens were also
distributed at similar levels to previous years. Distribution of E.
coli notably increased from 2020 to 2023 compared to the av-
erage annual distribution over the preceding five years, where-
as distribution of Shigella spp., causing shigellosis, saw a slight
decrease. Furthermore, distribution of Salmonella Typhi (87
cases) and Paratyphi A (62 cases) and B (48 cases), pathogens
causing typhoid and paratyphoid fevers, also declined slightly
compared with that in previous years. Reported cases of ty-
phoid, paratyphoid, and shigellosis attributed to these patho-
gens numbered 39, 58, and 29 cases in 2020; 61, 29, and 18
cases in 2021; 38, 31, and 31 cases in 2022; and 19, 22, and
37 cases in 2023, respectively, indicating a slight decrease
compared to that in the previous five years [6-8].

Regarding the 10-year incidence of enterohemorrhagic E.
coli infection (E. coli producing toxins stx I and stx 2), which
has consistently shown increased distribution over the past

four years, the highest number of cases was reported in 2020
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and has continued to rise [6]. Additionally, among class 4
infectious diseases under sentinel surveillance, a high num-
ber of Salmonellosis and Campylobacteriosis were reported.
Notably, there was a sharp increase in cases of enteropathogen-
ic E. coli infection in 2023 compared to that in 2020-2022
(110—360—+920—1,963 cases), while cases of C. perfringens
infection sharply decreased (3,146—3,151—1,890—423 cas-
es) [8].

The causative pathogens of these infectious diseases were
consistently distributed for use in the development of diagnos-
tic kits for water-borne diseases, as positive controls during
food code general microbiological testing, for regular quality
control evaluation at food analysis institutions as test strains
for microorganisms causing food-borne infectious diseases, for
evaluation of microbial media suitability (performance), and
education on infectious disease testing at health institutions.

Among the bacterial resources, the distribution of S. pneu-
moniae, which is the causative pathogen of pneumococcal in-
fection (class 2 infectious disease) manifesting as pneumonia
and meningitis, increased by 170.4%, as compared to the an-
nual average for the previous five years (from 98 to 265 cases).
According to the Infectious Diseases Surveillance Yearbook
published by KDCA, the number of patients with pneumococ-
cal infection caused by S. pneumoniae continued to increase
from 2015 to 2019 (36, 228, 441, 523, 670, and 526 in
2014-2019, respectively), followed by decrease starting from
2020 and slight increase in 2023 (345, 269, 339, and 428 in
2020-2023, respectively). However, the distribution of the
causative pathogen of this infectious disease decreased excep-
tionally only in 2018 and 2023, and it continued to be distrib-
uted till 2022. The resources were primarily used for the devel-

opment of antigen detection kits for this pathogen; verification
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of vaccine efficacy through biochemical and genomic analyses
of pneumococcus; and as negative controls for analysis of spec-
ificity of diagnostic test products for other pathogens that cause
respiratory diseases, such as COVID-19.

The number of Scarlet fever cases, a bacterial respiratory
infectious disease, showed a decreasing trend in 2018 and
2019, followed by an increase to 2,300, 678, 505, and 803
cases between 2020 and 2023, respectively. Over the past four
years, the distribution of S. pyogenes remained consistent at 49
cases per year, similar to the annual average of the previous five
years (48 cases). Furthermore, the number of Pertussis cases
increased from 2016 to 2018, followed by a significant de-
crease in 2019 (129, 318, 980, and 496 cases in 2016-2019,
respectively). In the past four years, the number of cases also
decreased compared to that in previous years (123, 21, 31, and
292 cases in 2020-2023, respectively) [7]. Bordetella pertus-
sis, the causative pathogen of this infectious disease, was dis-
tributed in approximately four cases in previous years, whereas
the number of distribution cases increased to 18,9, 13, and 34
cases in 2020-2023, respectively. This increase is believed to
be influenced by its distribution for use as negative controls in
specificity tests during the development of diagnostics in re-
sponse to COVID-19, despite the overall decrease in reported
cases and gradually increased interest in bacterial respiratory
infectious diseases.

To strengthen the collection of useful pathogen resources
related to antibiotics and healthcare-associated infectious dis-
eases, the NCCP expanded its partner network by establishing
an antibiotic-resistant bacterial specialized pathogen resource
bank and multidrug-resistant bacterial specialized pathogen
resource bank in March and April 2020, respectively, where

antibiotic-resistant strains of methicillin resistant S. aureus
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(MRSA), P. aeruginosa, K. pneumoniae, and A. baumannii that
cause healthcare-associated infections based on the One Health
related survey projects and national research and development
projects, such as antibiotic-resistance mechanism research,
were deposited. Accordingly, approximately 730 strains have
been listed and are considered multi-distribution resources.

Between 2020 and 2023, 17 strains of S. aureus causing
vancomycin-intermediate S. aureus or vancomycin-resistant S.
aureus infection and 50 strains of S. aureus causing MRSA in-
fection, which have been designated as class 2 and 4 infectious
diseases, respectively, were distributed. In addition, 246 strains
of K. pneumoniae and 91 strains of Enterobacter spp. caus-
ing carbapenem-resistant Enterobacteriaceae (CRE) infection
subject to sentinel surveillance, 163 strains of A. baumannii
causing multidrug-resistant A. baumannii infection, and 290
strains of P. aeruginosa causing multidrug-resistant P. aerugi-
nosa infection were distributed; all of which were distributed
more in 2023 (151 strains) than in 2020 (27 strains), 2021
(33 strains), and 2022 (79 strains).

These resources were also distributed for various purposes,
including the development of novel antibiotics, research on re-
sistance mechanisms, creation of antibiotic test kit panels and
their performance evaluation, provision of reference strains
for quality control in internationally accredited testing labora-
tories such as microbiological analyzers and water process test
methods, and conducting specificity tests for the approval of
medical devices used in COVID-19 analysis. The continued
utilization of pathogen resources causing healthcare-associated
infections is believed to be influenced by CRE being designated
as a nationally notifiable infectious disease of class 2, subject
to mandatory surveillance since 2017. The number of cases

has increased annually (18,113; 23,311; 30,548; and 38,393
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cases in 2020-2023, respectively), alongside the expansion
and reinforcement of surveillance systems and a comprehen-
sive national plan for healthcare-associated infections. It is also
important to assess the benefits derived from using such re-
sources, including advancements in diagnostics and therapeu-
tics, and make this information accessible to the public.

SARS-CoV-2, whose distribution was started from 2020,
can only be distributed to institutions with biosafety level 3 fa-
cilities; therefore, private profit organizations that do not have
such facilities often requested SARS-CoV-2 distribution in
RNA form for development of molecular genetic diagnostics
and as negative and positive control test strains. As a single
type of pathogen resource, it accounted for a high proportion
(31.3%) of all distributed cases, and distribution continued to
increase up to 2022, followed by a decrease with the end of the
COVID-19 pandemic in 2023. These results reflect an obvious
distribution pattern during this period and SARS-CoV-2 re-
sources were distributed mostly to private profit organizations
(48.9%) for the purpose of diagnostic technology research
(71.7%).

Following the COVID-19 outbreak, reporting of influenza
was significantly different from that in previous years. With
respect to seasonal influenza virus pathogen detection and sur-
veillance of patients with influenza, there were 1,122 cases of
type A and 42 cases of type B during the 2019-2020 season;
none detected during the 2020-2021 season; and only 38 cas-
es of type A detected during the 2021-2022 season. During
the 2022-2023 season, the number of cases increased to 1,296
cases of type A and 45 cases of type B [9]. The lack of influenza
outbreaks during the 2020-2021 and 2021-2022 seasons
could be attributed to the influence of stronger government

quarantine, vaccinations, and strict personal hygiene due to the
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COVID-19 pandemic.

The pathogenic subtypes detected during the 2022-2023
season were influenza type A (H3N2) with 1,085 cases, type
A (HIN1 pdm09) with 211 cases, and type B with 45 cases.
Influenza A and B viruses were distributed at a level similar
to the pre-COVID-19 outbreak. The highest number of cases
(142 strains) was distributed in 2022, mostly for the purpose
of research on the development of an influenza vaccine, anti-
virus efficacy evaluation, and simultaneous diagnosis prod-
uct development and performance testing, and both subtypes
were used as test strains for specificity tests for COVID-19
diagnosis.

The Dengue virus (251 strains), Japanese encephalitis virus
(69 strains), Severe fever with thrombocytopenia syndrome
(SFTS) virus (130 strains), and Zika virus (56 strains), which
are typical causative pathogens of vector-borne infectious dis-
eases, were distributed for use as positive control strains for
cross-reaction analysis in related infectious disease testing, de-
velopment of flavivirus vaccine candidates, and development
of antiviral agents, but the number of cases of these diseases
decreased significantly due to COVID-19, for reasons such as
decreased import from overseas and strengthened quarantine.
There were 43, 3, 103, and 205 cases of Dengue fever; 7, 23,
11, and 16 cases of Japanese encephalitis; and 243, 172, 193,
and 198 cases of SFTS in 2020, 2021, 2022, and 2023, re-
spectively [8].

Based on the experience of the COVID-19 pandemic, there
is a growing concern that zoonotic infectious diseases could
emerge worldwide in the future as a result of climate change.
Therefore, preparedness against zoonotic infectious diseases
has been acknowledged as a critical area for response.

The KDCA established a mid- to long-term plan for
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emerging infectious disease epidemic preparedness (2023-
2027) and selected nine priority infectious diseases, domes-
tically and internationally, as part of an effort to establish a
100/200-day ultra-fast vaccine/therapeutic development sys-
tem for emerging infectious diseases [10]. With the inclusion
of Hantavirus hemorrhagic fever with renal syndrome among
these infectious diseases, the NCCP began distributing Hantaan
orthohantavirus, the causative pathogen of Hantavirus hem-
orrhagic fever with renal syndrome, in 2023 after resourciza-
tion and quality assurance. In the past four years, the number
of cases of infections caused by this pathogen increased steadily
from 270 cases in 2020 to 310 cases in 2021, 302 cases in
2022, and 447 cases in 2023. Accordingly, it is necessary to
acquire more resources to execute the mid- to long-term plan
for emerging infectious disease preparedness and ensure that
domestic resources are well utilized in the healthcare industry
and for research and development [8].

Derivatives were distributed in a total of 5,206 cases over
the past four years, with the number of cases steadily increas-
ing in 2020-2022 (1,366, 1,421, and 1,698 cases, respec-
tively), but decreasing to 721 cases in 2023. The types of de-
rivatives that were distributed included recombinant materials
(37 cases), polyclonal antibodies (65 cases), and nucleic acids
(5,104 cases), with the RNA form of SARS-CoV-2 (57.5%,
2,992 cases) being the most distributed derivative. This trend
could be attributed to the high demand for the nucleic acid
form of SARS-CoV-2 in industries and laboratories that do not
have BL3 facilities for safely handling SARS-CoV-2 in the virus
form for use in the development of vaccines, therapeutics, and
diagnostics for respiratory diseases caused by SARS-CoV-2.

In 2021, after the outbreak of COVID-19, the NCCP com-

pleted the construction of its own building, and in 2022, it
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received firstly recognition as international standard, accred-
ited biobank (KS J ISO 20387) in Korea. For the promotion of
pathogen resource distribution and establishment of a distribu-
tion system, provisions for establishing the basis article for the
distribution fees were newly created in the Pathogen Resources
Act in 2021, while the Public Notice on Operation of Pathogen
Resource Bank was enacted in 2022. Between 2020 and 2023,
resource deposit/withdrawal management, electronic signa-
ture, and format functions of pathogen resource depositing
and distribution information system were upgraded for the
convenience of distribution applicants and resource managers.
For preparedness against future diseases, including emerging
infectious disease outbreaks, domestically isolated SFTS virus
and respiratory syncytial virus resources were acquired from
2022 to 2023, and reference strains related to One Health and
antibiotic-resistant bacterial infectious diseases were obtained
from the Antimicrobial Resistance Isolate Bank of USA and
Leibniz Institute Deutsche Sammlung von Mikroorganismen
und Zellkulturen (DSMZ) of Germany. Furthermore, efforts
are being made to acquire Dengue and Zika virus resources
through exchanges with the Philippines, Vietnam, Peru, and
Senegal.

With the Nagoya Protocol taking effect in Korea in August
2017, regulations were implemented to protect each country’s
genetic resources (such as bioresources, pathogen resources,
and information) and ensure fair and equitable sharing of ben-
efits derived from their use. This led to heightened competi-
tion and increased economic burdens in acquiring and utiliz-
ing pathogen resources as source materials for research and
development aimed at responding to infectious diseases. This
study highlights the utilization status of pathogen resources

distributed in Korea for various purposes in response to new
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and variant infectious diseases, as well as respiratory or climate
change-related diseases, during the COVID-19 pandemic in
2020. By elucidating the impact of the pandemic, introducing
the operations of the NCCP, and sharing insights into how ge-
netic resource users utilized microbial pathogen resources in
medical and research domains, it aims to foster greater aware-
ness of the NCCP as an institution for depositing, registering,
and preserving pathogen resources. This increased awareness
is expected to promote the distribution of domestically isolated
strains in Korea.

Moving forward, the NCCP will continue to promote the
utilization of domestic pathogenic microbial resources in align-
ment with the Pathogen Resources Act. As a competent na-
tional authority, it aims to enhance cooperation and support
from relevant domestic and international agencies, while also
improving system reliability for user convenience. Moreover,
as a biological research center entrusted with the deposit, reg-
istration, and preservation of pathogen resources, the NCCP
will prioritize the production of high-quality resources to add
value. It will also focus on acquiring diverse information to fa-
cilitate increased utilization of domestic resources in healthcare

research development fields and related industries.
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Trends in the Prevalence of Current Drinking among
Korean Adolescents, 2014-2023

The prevalence of adolescents who drank 1 glass or more of alcohol for the recent 30 days among adolescents has decreased
for both boys and girls over the past 10 years, and the rate for boys (7.5%p) has decreased more than for girls (3.6%p). The
prevalence of current drinking rate among boys (13.0%) was higher than that of girls (9.0%), and the high school students

(16.5%) was three times higher than that of middle school students (5.9%) in 2023 (Figure 1, 2).
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Figure 1. Trends in prevalence of current drinking by sex, Figure 2. Trends in prevalence of current drinking by school
2014-2023 levels, 2014-2023

*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, Department of Chronic Disease Prevention and Control, Korea
Disease Control and Prevention Agency
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