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9]eF=H(US Food and Drug Administration)?] &A% 7%
of & & 2d9] &-go] THolnt

AU o} vlol2|A Y & HEol= ¥Fol, vheA
E7] o] AHEHIL Qlth. o] T 5& R ol&s) WAY
o} "io|H A ol tiet ®ejshd] 54, WA A2 A (WA
Yo} ¥ 22 & [vaccinia immune globulin; VIG], 4] 5)
B/7rd o o, ol WA Yoke} FA;
o Aol digt WAl 2 A5 AE /fdehs d 2% 712 A
=272 4 2,41 o]of o] SollA& Z wWiAYo} Hio]2

&9 sE RE A5 0y, gEeky B4, 1
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uiA|LIO} HO|HA U 2

= =21

AHIO|HA Z4E
S= 3

WA o vho] A B SARA
dlof &= u}$-A(CD-1, severe combined immunodeficiency
[SCID], BALB/c ), E7], 9%°l(FF7t2 §) 50l 2 &-&
=], w4 9 ARA) @5 8% Belsh s1d 9 A
5 A7 B0 uhe} LTI 1)

HiolZA Y F= &

olo

1. 0IRA 2

R WA Yof Hhol2 A ) Aol A 7M€
SH E85He 57 2ot A EE nhe-29 AE(CD-
1, SCID, BALB/c &), WA|Yo} Hio] AL #5:9] T/
(International Health Division [IHD], Western Reserve [WR]
)%t Hhol2 A 4 A=W, £, s, Ay, HF 5)ol
et /3 gl gt S Gl EEIH4]. ot
oAM= Fa% upe-A WA Yo} R o) A S ATfskalAl g
.

Shearer 5[5 AFFOIA WA Yote] A &A= ARE-SH=
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B 1. 9x|Ujo} vole] 2 9l SaEutolelx 7Y 58 mdo) uw
R Ol 2y R TEE
/AE BALB/c, CD-1, SCID, nu/nu oh¢- & E SHo|E E7] B A Q%o ALBETA Yg0]
S s
T B= g, B, w53 (scarification), T, Aol=E, Zgt A, 713 W, deizE
545
geeky 54 w8, A A LA AT A S R O SN-IA w2, A4 X, s2A 3, Hud
s 1G, AE A, 257 S48 S, w9, JAH BH, HET
EAE
CE TRt W AJHE gt A =2 AR oo vtolf AR AT f4, A, ¥E AL A
A 71, Avl, AT A 7hs = A9 AR RS AR R 9 B Ad Ths
=4 Aree] el E Aldste H A7 TEE A, e 5 IHE, Tled B, S AE 9
W 3] 8 (o 2E)
F2EE 54 VIGHE H2EYA 8587 FutolA A A=A, WAl B B7F S WYY 2 BE B T
3% Wours 24
SCID=severe combined immunodeficiency; VIG=vaccinia immune globulin.

VIGS] A W gtolg A &S B7ksk] Sl + 7HA &
@] WAYo} vlo]H A ZF
5 AR 292 WG4 (immunocompetent) 91

ok 9] me] Ao wiA o} Hho]Z A 7x10* plaque-

A oA HES S5kl o]
&A CD-1
forming units (PFU)E FAFG O 24 AS FEot, 1Y
T 84A ol A== &Y WO L7t 1071 o)<l v
o] HIEE A9 A& Frietth Bt o s BHol 4
o ® we] AAof o FAEM, o] ¥ A
ARl 7 F35HA Yehd . Shearer 5[5 ©
LA BdofA VIG intravenous (VIG-IV)Y] &%

E

OO

u
9
o A AF AFEE A, I AF, IF 192D 47
100 mg/kg X 400 mg/kg?] |07 Hu Eojst &
2| WHol 1070 olel uhe-A9 HE&E BAHC
sto] B75Hdth. 100 mg/kg T 400 mg/kg 29| VIG-
Ve 242t 49 A% B= 49 3 1Y ol o] A 28] 3
glo] 1071 o2l uhe-A0] vl &S FoulstA FAAIH L
w, WA Yo} Hhol g A Y 297} o] FHE| = F 7HA] VIG-
V Fol &5 LT FAHC R Foul B A avs
LHERA] QFgket.

F g nde 35U
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-
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2 24

o AEjQl SCID uF-A0]
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w Ao} Hho| @A 3x10° PFUS HWol| FAlsto] 74|
7|9, 459 olHo]l 100% AFgahe 7 mdolct, ety
0 SCID uheAL o TH|ZS} BHE7} n% AY
=lo] qlo] FHHAREG] Aoj=lo] Qlrt. o] 2 QIsf WAY
of Hio]g| A7} Al 0 2 Shate SlEE A 2ot Ao o
£tt. Shearer G512 ©]2|3t uh-e-2 @AYo} w04 VIG
£ WAYo} Hlo A Y AT et AHRHS A, AT
A%, HE 1, 2, 4, 6, 843 ZH7F 100 mg/kg E+= 400

mg/kg?| §FCo2 HU Foldt & HE 7|10 AYES

A4

23}, 400 mg/kg
Fod AFE &

Fom, 100

VIGY] 53719 A x2 AREsTh 1
439 VIGE 74

s ghe 15

7Y A EE 7

fu

=

250l
H|8] APgEo] 80%71A]
mg/kg EE 400 mg/kg 87F2] VIGE 14

Fol Al BE 717k] foulstA AgES gelstltt. v
4E T 69 o]Fo] Folgt Aol Y&

B bokth Ao npeA e WH BEe Hey
Rl vk
T g2 AEQ SCID HHe-A0] BE 717 A 9 AARE
AaE Bl VIGY WAYo} Hiog| Ao gt Y oA &

s BHE 5 e vE REE ERISAT5]

20 We] A 5 P, PO AN B FF
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McCausland 5[6]3 Crickard 57 #AYolE A=
A VIGE Al 91t &4 TH E4EA 7t 9&
E%A(human monoclonal antibody, hmAb)2] &5 H7I&
f18l SCID tp-¢-20f BAJL o} vlo]H A S &3 P4
WA Yo} upe-A el ARG X34 WMAYol uhe-
2 204 VIGE hmAbe| WAL o} Hlo|# A ZHAAA] &
s vl B7HE 98 A9 A Be A

Q.

% 24A17F0l| SCID W}
298] B Y= VIG E= WA Yo} vho]2|£9] H3 3 B5
o S o] tiet F-H3 % F-B5 hmAbS Foigt 7,

-{o

o°1’

AJYo} Blo]Z A(WR £ ACAM2000%) 1x10* BE 5x

10 PFUS AW 425 53 795ttt &-H3 hmAb]l

hv269] 3 AF A4 IA, BE 717 9%, HH & g4

o 3lo], VIG}F fARE 852 E3H. ¥-B5 hmAb h101
tﬁ

¥ 5 7HAsHa AR 717He A7, VIGS &

0% AEHG0 pg/mh2) Folst Aol &
VIGET} & et el et o

O,
ol
=
é
rlr

)
iy
o
U
o

olulgt S e AT ol gt A+
13873 WA otof digh 4]
BA2A, 71E9] VIGE AT = A= 7FsES Bl
olgf gt A AFH= SCID uhg-A WAJL o} mEo] F3; wiAl
o] A8 4 iAo} XA SREL 8B5S B7lol=
2ol §-&5HA AHEE & AeZ HAETH6, 7.

Zaitseva 5 (812 X/ WAoo thgt mAbS] A& &
52 76171 #18) BALB/c nu/nu -5 o]-&_F A
3 718k WAoo} vl A ) mhe-A HElS Ssigict
Ao} Hho]# A ZHF9] shel XA WA of Hhe-A
ndo WA A 9] BALB/c nu/nu WF-AQ] W] 714
- 1 5tof FAH 2 A (luciferase) #47F AAdE A= 9

AlYo} #o] 229l THD-Japan (IHD-)-Luc Ao} Hfo]

3-B5 hmAb7} %

ZA 10° PFUE E X A (bifurcated vaccination needle)S ©]
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835}0] AAE Y= WA (scarification) 0. 2 gttt 4 &
Hro]2| A e 7| AR w2 A BAE], Y F 1]
= FAH A Ao w2 33 YA A5 4§
FlollA = AT EZF Hiol# A= A HH F 3% ©f
ol Aslf dxdS AA v, 7, Ao Jods
el HEtHog s Y F 69 ARH A F910]
T8 Hyo] FAEHAOH, AF FA
ZEQe). o] BES Z8sto] ZPA WA Yolo] tigt mAb
o A& a5S FUsk] ffsh 4 2441%F o] %] #AJL o}
violz] A g Tl B59} L1of| et F-B5 mAb (h101)
Ab (M12B9) =
W Fojgt A3}, §-B5 B F-L1 mAbS ©Y Foidt 7
2ol vlsh BAH L
EREA] kgt 1Eu F 3AE
2ol " YL 7Izto] KoulstA A=, HH Fe
oF v, 7F, AslE did, Aol Prgox9] HiolA
Az fojulotAl A FRlstglet. oj#jst At o] &
o] AP4 WA Yoto] thgt mAbS] FHAAL A7 A
Bt Aol AHE 7heotn, £ WAl B2A-g A5 A A
ol HIAGA Y B8 B2 &89 5 IS Ho=TH8l.
Zhang 591> £ WAl9] AAELE Brlety] gt vt
o mds Fsigitt. Y% 39 H CD-1 uhe-Lo] o

=N
ot Wi A[ Lo} Hlo]#H A (Modified Vaccinia Ankara [MVA],

Dryvax, Lister, Copenhagen, IHD-J, WR strains) 10°~10°
PFU E+= focus-forming units/10 pLE % W(intracerebral)

R TR

28Y B¢ A A% 9 AT ES BETt
23}, MVAF
A kAl A AF = Holx] gioket. Hhd, ohE WA ol
Hpo] 3 A(Dryvax, Lister, Copenhagen, IHD-
SOl AL wlo]elA 79 F 2-62 olule] B4, 5712, 5
o) o, W, 91 ATl et ¥ B, A 58 et
o, vio|2fA gt gl vho]2f A Fojwgol wet g He

2
V)
it
X
f
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2 Uehge}. olgfat Aake o] eAS ol§3t AWl

T4 WAFE T Ao} vhol e A7t el AN 417
542 ded 5 Ak AL BT 4 A APEE B

e HERATHI].

2. E7)| 24

E7]= #A Yot vtol2i A Zheo] ==2do]
=°|t}. BALB/c h9-29] 4 2194 e o] 4
3 H|7ZS B3 10°-10° PFUQ] =2 &e9] Hlo|gAZS H
FafoF 3h, &

89| Hlolg A% AW Ek WOz HS

Hir
rlo

=
[

o

0= upR7kA 2 107-10° PFUS] W% 2
Z3fjoF WAL o} v}
olgA Y FAE Uehdth. 18y E7(HF < 1.7-2.2
kgl o2 FEE0 vls| g oz 50-10° PFUS] &2 &
o Hio|g AR T AYHA FAS dod 4§ qlo] WA Yo}
Aol st BE mdolcH10]. WA Yo} vlo]HA € B
7|52} vlo] 2] A(rabbitpox virus) 7
+ 671999 P2 FHBE SPo|E E7o)A ofoj2Z, U

W 7ot 5L Fo vlolel AT UAAYIE WA 0 WAY

HE7 HE2 90FY E

of % E7 =g FE3TH10,11].

l A|Ljo} H}o] 2] A(WR strain) 2ol tiat £7] 2eo] A
o] He|gha E4L vtolg A 7Y ¥ ofg] dA 9 YA wist
g AA m$ AgA
Ao} HlolgAE Y FARE 3 A& Uit A% J

290 Z2 H24 mR BFo|n, o grto=

Yol ol A 7ol 4] Kol x7] Z4folrt, o] H#e A
Zro] YAl Aot HREE WAsty, A7]% A% AR
9%% ol E7lE Ho|gA el F 3-59 Atolo], 67iLE
29 F 479 Abolo] LAU0E ol A
ol AFYE wj7hA] A&t A

FAS F 23%0E wAE, 2, 9, A7), FE 29
27 Wo] A Ui, stold A 2 & -8R 2
B5 5 O 1% oM E vdEhdr] Az

Aol A4 AHL &

E7|& vholg &

www.phwr.org Vol 18, No 42, 2025

S 2371 S8 HolF A A4 F 5-7 Atolof] A U
B, 27]de o2 Bl 2ulEd 7iee SEEEe] b
ERTE 2y S0l F43] sk of 4 7-9¢0l= A4
s, g 7 2HlE, MTES,

T 9-10€A o]l tF-E 2] E7|E0] AMYRTH4, 101,
3, E7)R4 o2 A S4E Ao
of wpo]g 28} 95% o] fHAF A7INEY KA 7t
A, ol2fst E7|FA vhol A ol tigt E7] HdofA
o] sty 4L WAyo} vlo|gA 7Y E7| REI} §
AFeHAl HholBAS Tyl HE Al APAQ HAg A¥e &
sttt E7)oA4] E7153% vlo]&A 1,000 PFUS Ty
5h, 27l AF F-9lol 2 2Fo] Yehuta, o] ¥
A AA w24, A2 g0 R whgict. vlolgA 2
A F 344 AL A5 L AT DAV dEUY olgt &
A2 AFEE g7kA] AlLEd 9539 ol E7]9] ALt
olf 2 A F 8YA o] HpolH 20| FHE A F2 Rl
Hlg) HlFol oF 23% HAE UeRdth 28y 67/1€9E E7
£ 959 E7l0) vls] AT a7t AsHA ottt FE R
0]9]9] 2+ W2 Hio|HA FFH T 4-5U0] AS EAE,
3, ), A7) 9 i) Yehgtom 9589 o] E7]|9] o
g9l .

H]-o] 31 A 7V ©

1=
T = T

E71E0] Argstitti4, 10].

Adams 5[10] hexadecyloxypropyl-cidofovir (HDP-
CDV)9| vlolgi A 7Y oA &% B7IsH] Y3l EZ5%
Hhol2iA 79 BE7] BdE &85t E7]0] E7F4 vt
ol2]2: 500 PEUR 7M€ $51, HDP-CDVE ujo] 2l A
T 19 AEH 5Y Bt 5k

< AT Folstginh. 11 23 BE

A AL vpolH A 7Y 5 1-3

H 1 mg/kg T+ 5 mg/kg
TIFolA vrolH & A e
& Atolofl HE F-Ho &

1581
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Fol Uebwtth 919F oI 157} 1 mg/kg F0 152 Hho]
24 Y ¥ 3YU0f| 40% oo Alo] AF5staltt. Hhd,
5 mg/kg £ 12 HolHA 7Y F 6Y
SHA] ehStth. 1 mg/kg o152 Hiol#A 4 £ 6o
Ao w/AE, &5, I, 4. Al 23 HHo] Ueyton
Hhol2| Ao AR A 2 thxtol Hlsf oF 19%29] Als 2
A5 Bk ¥Hd, 5 mg/kg FoIl1E2 AL =AE 574
n]gke] 22; BRo] yetgton ti2uhE AFo] F7FoHA]

AUA vro]H A Y & A|Fol AL S7I8IA ol

U EXR S

o

fr

HDP-CDV 185 mg/kg) Fof Alofl&= g4l Agtoz
BH 3Hs] R E £ S-S AARITH10].
et E7)= w9 W2 859 WAy o} "lo]g A9 7}

URO A0 Ze AFE BES o] FEE AT 5 9

3 Yol melst vwste] sl
=

HI?E

A%E BYL ZtlAA WAsHE
Sue AEOH WAL S AR oL AL 9
o} viel, 9go] B 7k §AH, Aed 2 Felshy

94 EE X 2A)

Ao] B v
Yol vhole| A0t 2e SaZAlo]e|20) 74 AT
2

%= BEE ZEHI AT2]. T IR AR S

FA 718 HE EE oo 22 B9 volga
2 BN PAOR FEH SAaEAvlolHA 4 7
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Experimental Animal Models for Research and Development
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Orthopoxvirus—associated Infections
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ABSTRACT

Objectives: Concerns regarding the misuse of the variola virus for bioterrorism and its re-emergence still prevail. The possibility
of orthopoxvirus infection and epidemics in humans also exists, including the variola and monkeypox viruses. The latter causes
mpox and has posed a global risk since 2022. Accordingly, there is an increasing need for research and development of vaccines
and therapeutics for orthopoxviruses, driven by pathological understanding of their infection mechanism, including vaccinia and
animal models of orthopoxviral infections. This study introduces methods for establishing animal models of orthopoxvirus-related
infections and the pathological characteristics of these models.

Methods: Establishing animal models of orthopoxvirus infection was based on their pathological characteristics through reviews
of related articles and examples of efficacy evaluations of vaccinia immunoglobulins and therapeutic monoclonal antibodies for the
treatment of vaccinia virus infection using animal models of orthopoxvirus infections.

Results: Animal models of orthopoxvirus infection show various pathological aspects depending on the immune status and
infection route, having been used in nonclinical trials or animal experiments to evaluate the efficacy of smallpox vaccines and
therapeutic candidates. Monoclonal antibodies show potential to replace existing vaccinia immunoglobulins.

Conclusions: Animal models of orthopoxvirus-associated infection can improve our pathological understanding of orthopoxviral
infections and be used to evaluate the efficacy of candidates in the development of vaccines and therapeutics for smallpox and

orthopoxvirus-associated infections.

Key words: Vaccina; Orthopoxvirus; Vaccinia immune globulin; Monoclonal antibodies; Animal models
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Introduction Health Organization initiated a program to eradicate smallpox
in 1967, and following the declaration of the disease’s eradi-
Smallpox is a highly infectious viral disease that has caused cation in 1980, routine smallpox vaccination for the general

a significant number of casualties in the past [1-3]. The World population was gradually discontinued. Despite the lack of
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Key messages
(D What was known previously?

Therapeutic antibodies have been studied to replace vac-
cinia immunoglobulin, used to treat the adverse reac-
tions of smallpox vaccines. Animal models of orthopox-
virus infections have been used to evaluate their efficacy.

@ What new information is presented?

Rabbits are highly susceptible to the vaccinia virus; there-
fore, infection models can be established using small
amounts of the virus. Monkeys are genetically similar to
humans and exhibit similar pathological patterns, mak-
ing them suitable for non-clinical experiments for vac-
cine and therapeutic development.

(® What are the implications of the findings?

Various animal models show potential for use in the re-
search and development of vaccines for smallpox, as
well as in the treatment of the adverse reactions of these
vaccines.

reported cases of natural smallpox infections since that time,
the smallpox virus has demonstrated a notable degree of en-
vironmental stability, accompanied by high infectivity and fa-
tality rates, making it particularly susceptible to misuse in the
context of bioterrorism. Consequently, smallpox vaccination is
currently administered to initial-response personnel and labo-
ratory workers researching orthopoxviruses (OPXVs), the fam-
ily to which the smallpox virus belongs, as a precaution against
potential bioterrorism threats.

Nevertheless, the possibility exists that bioterrorism could
target large, unspecified populations, in which case mass vacci-
nation with the smallpox vaccine might become necessary [2-
4]. This scenario presents several critical challenges, including
research on the pathogenicity of vaccinia virus (VACV), the

primary component of smallpox vaccines; the development of

1586

novel safer vaccines for high-risk populations such as immuno-
compromised individuals (including human immunodeficien-
cy virus/acquired immunodeficiency syndrome patients and
organ transplant recipients), patients with severe atopic derma-
titis, and pregnant females; and the development of treatments
for adverse reactions following smallpox vaccination.

Research on VACV is essential not only for effectively re-
sponding to the currently prevalent monkeypox virus (MPXV)
but also for preparing against the potential emergence of
other OPXV-related infectious diseases in the present and
future. However, studies of VACV infection in humans are
limited by ethical and safety concerns, necessitating the use
of animal models in accordance with the US Food and Drug
Administration animal testing regulations.

Monkeys, mice, rabbits, and other animals are frequently
employed as models to study VACV infection. The use of these
animal models allows researchers to evaluate the pathological
characteristics of VACV infection, as well as the safety and ef-
ficacy of vaccines and therapeutic interventions, such as vac-
cinia immune globulin (VIG) and antibodies. Thus, they pro-
vide essential foundational resources for developing vaccines
and therapeutic interventions for diseases analogous to those
for VACYV infections [2,4]. This article aimed to describe the
methods for establishing VACV animal models, their patho-
logical characteristics, and their applications in preclinical eval-

uations of VIG and therapeutic agents.

Animal Models of VACV and OPXV
Infections

Mice (e.g., CD-1, severe combined immunodeficiency

[SCID], or BALB/c), rabbits, and monkeys (e.g., macaques)
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are primarily used as animal models for studying VACV and
OPXV infections. The selection of an appropriate model de-
pends on the specific research objective, including the evalua-
tion of vaccine and therapeutic efficacy, investigation of path-

ological mechanisms, or examination of immune responses

(Table 1).

1. Mouse Model

Mice are the most frequently used animal model in the
study of VACV infection. Susceptibility and symptom pat-
terns vary depending on the strain of mouse used (e.g., CD-
1, SCID, or BALB/c), the type of VACYV strain employed (e.g.,
International Health Division [IHD] or Western Reserve
[WR]), and the route of viral infection (e.g., intravenous, intra-
peritoneal, subcutaneous, dermal, or intranasal) [4]. The ex-

amples of major VACV mouse models are described below.

Shearer et al. [5] established two types of VACV mouse
models to evaluate the in vivo antiviral activity of VIG, which
is used as a therapeutic agent for humans. The first model in-
volves the induction of infection by injecting 7x10* plaque-
forming units (PFU) of VACV into the tail vein of immuno-
competent female CD-1 mice. The degree of infection is de-
termined by the percentage of mice exhibiting 10 or more tail
lesions by day 8 post-infection. Pathologically, lesions appear
in multiple, discrete areas along the entire tail, reaching a peak
between days 6 and 8 post-infection. Shearer et al. [5] assessed
the efficacy of VIG intravenous (VIG-IV) in these mouse mod-
els by statistically analyzing the proportion of mice with 10 or
more tail lesions. This assessment was conducted following in-
travenous administration of 100 mg/kg or 400 mg/kg at three
distinct time points: pre-infection (the day before inoculation),

post-infection (immediately after inoculation), and on day 1

Table 1. Comparison of animal models of vaccinia virus and orthopoxvirus infection

Route of infection
Pathological features Lesions, systemic infection and
death, weight loss, etc.

Advantages Enables experimental designs
reflecting various immune
states, low cost, suitable for
large-scale experiments

Disadvantages Limited in replicating human

pathology

Main application Efficacy evaluation of VIG and

monoclonal antibodies

Division Mouse model Rabbit model Monkey mode
Species/strain BALB/c, CD-1, SCID, nu/nu New Zealand White rabbit Rhesus monkeys, Cynomolgus
mice, etc. monkeys, etc.

IV, IN, skin scarification, IP, etc. 1D, aerosol, corneal

Skin lesions at injection
site—necrosis and pustules, high
fever, weight loss, respiratory
symptoms

High susceptibility allows
infection with low virus dose,
pathology resembles human
smallpox

Maintenance and management
complexity as a medium-sized
animal

Antiviral drug and vaccine
efficacy evaluation

IV, intratracheal, aerosol

Generalized vesicles, pustular
rash, lymphadenopathy,
pneumonia, necrotic lesions,
lymphopenia, etc.

Genetic, physiological, and
pathological similarity to
humans, clinical outcomes can
be reproduced

High cost, technical complexity,
requires specialized facilities
and equipment (for aerosol)

Final preclinical efficacy testing,
pathological characterization,
analysis of severe immune
responses

IV=intravenous; IN=intranasal; IP=intraperitoneal; ID=intradermal; VIG=vaccinia immune globulin.

www.phwr.org Vol 18, No 42, 2025

1587


http://www.phwr.org

I Public Health Weekly Repo: ’\

post-infection. VIG-IV administered at doses of 100 mg/kg or
400 mg/kg significantly reduced the proportion of mice with
10 or more tail lesions when administered immediately af-
ter infection or within 1 day post-infection. However, starting
from day 2 post-VACV infection, neither dose produced a sta-
tistically significant reduction in lesion numbers.

The second model is an infection model in which SCID
mice are infected via intravenous injection of 3x10* PFU of
VACYV, resulting in 100% mortality within 45 days. SCID
mice exhibit a congenital absence of both T-cells and B-cells,
resulting in a complete absence of adaptive immune responses.
This results in the dissemination of VACV throughout the host
organism, causing irreversible damage and ultimately death.

Shearer et al. [5] used this vaccinia mouse model to assess
the efficacy of VIG by administering it intravenously at doses
of 100 mg/kg or 400 mg/kg at various time points before and
after VACV infection: the day before inoculation, immediately
after inoculation, and on days 1, 2, 4, 6, and 8 post-inocula-
tion. Survival time and mortality rate were used as metrics to
evaluate the efficacy of VIG. Consequently, the administration
of VIG at a dosage of 400 mg/kg either the day before or im-
mediately after infection reduced the mortality rate by up to
80% compared with that in the untreated group. Furthermore,
administration of VIG at doses of 100 mg/kg or 400 mg/kg
within 1 to 4 days post-infection significantly prolonged sur-
vival time. However, administration after day 6 post-infection
did not improve survival rate. Thus, the mouse tail lesion mod-
el was validated as an animal model capable of evaluating the
infection-suppressing effect of VIG against VACV in immuno-
competent mice, as evidenced by a reduction in the proportion
of tail lesions. Similarly, the mouse lethal model was validated

as an animal model for assessing the efficacy of VIG in SCID
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mice, as demonstrated by prolonged survival rate and reduced
mortality rate in mice with SCID [5].

McCausland et al. [6] and Crickard et al. [7] employed a
progressive vaccinia (PV) mouse model, generated by VACV
infection in SCID mice, to evaluate the efficacy of human
monoclonal antibodies (hmAbs) as therapeutic candidates
to replace VIG, the standard treatment for VACV infection.
For comparative evaluation of the efficacy of VIG and hmAb
in suppressing VACV infection in a PV mouse model, SCID
mice received intraperitoneal administration of VIG or anti-
H3 and anti-B5 hmAbs, which target the H3 and B5 antigen
proteins of VACV, either before infection or 24 hours post-in-
fection. Subsequently, VACV (WR or ACAM2000 strain) was
then injected intravenously at 1x10* or 5x10* PFU. The anti-
H3 hmAb hV26 demonstrated efficacy comparable to that of
VIG in suppressing weight loss, extending survival time, and
reducing the proportion of lesions. The anti-B5 hmAb h101
effectively reduced the proportion of lesions and prolonged
survival rate, with effects comparable to or exceeding those of
VIG. Notably, the combination of the two antibodies hV26
and h101 at a low dose (50 pg/mouse) produced a more po-
tent inhibitory effect against infection than either single anti-
body or VIG, resulting in statistically significant improvements
across all three measures: suppression of weight loss, inhibition
of lesion formation, and increased survival rate. These find-
ings suggest that anti-H3 and anti-B5 hmAbs have potential as
therapeutic agents capable of replacing VIG in the treatment of
PV. These findings also demonstrate that the vaccinia models
using SCID mice can be effectively used to evaluate the adverse
reactions of smallpox vaccines and the efficacy of therapeutic
candidates for vaccinia [6,7].

Zaitseva et al. [8] established a bioluminescence-based
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VACYV infection mouse model using BALB/c nu/nu mice to
evaluate the therapeutic efficacy of mAbs against PV. This PV
mouse model, one of the VACV infections, involves the use of
a BALB/c nu/nu mice, which is an immunodeficient host. The
immunodeficient state is established by scarifying the skin with
a bifurcated vaccination needle to inoculate 10° PFU of THD-
Japan (IHD-J)-Luc VACV, a recombinant VACV containing
the luciferase gene inserted into the skin at the base of the tail.
Following the infection process, the virus underwent rapid
replication at the tail base, producing a robust bioluminescent
signal due to luciferase expression by day 1 post-infection. The
virus then disseminates rapidly through the inguinal lymph
nodes, reaching the spleen, liver, and axillary lymph nodes
within a span of 3 days post-infection. Pathologically, the pres-
ence of skin lesions at the site of infection was observed on day
6 post-infection. Weight loss was observed after day 14 post-
infection. Using this model, the therapeutic efficacy of mAbs
against PV was evaluated by intraperitoneally administer-
ing anti-B5 mAb (h101) and anti-L1 mAb (M12B9) against
VACYV antigen proteins B5 and L1 or a combination of these
two mAbs, 24 hours post-infection. As a result, a single ad-
ministration of either anti-B5 or anti-L1 mAb did not produce
a statistically significant suppression of VACV compared with
that in the control group. However, the combined administra-
tion of both antibodies significantly prolonged survival rate
and markedly reduced viral replication at the infection site,
spleen, liver, inguinal lymph nodes, and axillary lymph nodes
compared with that in the control group. These findings dem-
onstrate the potential of this model to assess the infection-
suppressing and therapeutic efficacy of mAbs against PV.
Furthermore, it could serve as a nonclinical animal model for

the development of treatments for adverse reactions associated

www.phwr.org Vol 18, No 42, 2025

with smallpox vaccines [8].

Zhang et al. [9] established a mouse model to evaluate the
neurotoxicity of smallpox vaccines. Three-day-old CD-1 mice
were infected via intracerebral inoculation with various VACV
strains—including Modified Vaccinia Ankara (MVA), Dryvax,
Lister, Copenhagen, IHD-], and WR—at doses ranging from
10° to 10° PFU or focus-forming units/10 uL. Disease signs
and mortality were monitored for 28 days post-infection. The
mice inoculated with the MV A vaccine or a negative control
substance exhibited no signs of disease and showed no mor-
tality. In contrast, mice vaccinated with other VACV strains
(Dryvax, Lister, Copenhagen, IHD-], and WR) developed
symptoms such as dehydration, lethargy, hindlimb paraly-
sis, seizures, and unresponsiveness to external stimuli, with
death occurring within 2 to 6 days post-infection. The sever-
ity of these symptoms was correlated directly with the viral
strain and administered viral dose. These results indicate that
this mouse model provides an effective experimental system
for evaluating the potential neurotoxicity of VACYV, including

smallpox vaccine strains, in humans [9].

2. Rabbit Model

Rabbits are highly susceptible to VACV infection. Meanwhile,
BALB/c mice require a high viral dose of 10 to 10° PFU ad-
ministered intranasally to cause fatal infection. Similarly, mon-
keys require remarkably high viral doses of 10" to 10° PFU,
administered intravenously or intranasally, to develop symp-
toms of VACV infection. By comparison, rabbits (weighing
approximately 1.7-2.2 kg) have been shown to develop fatal
infections with relatively low viral doses (50-10° PFU), mak-
ing them suitable animal models for VACV research [10]. The

employment of rabbit models of VACV and rabbitpox virus
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(RPXYV) infection have been established by infecting 9-week-
old or 6-month-old female New Zealand White rabbits via
aerosol, intradermal, or corneal inoculation, successfully in-
ducing VACV infection and rabbitpox [10,11].

The pathological characteristics of VACV (WR strain)
infection in a rabbit model involve multiple stages of clini-
cal changes following viral infection, ultimately resulting in a
highly fatal systemic disease. The first sign observed after intra-
dermal injection of VACYV in rabbits is a small red swelling at
the injection site, which typically represents the initial symp-
tom of VACYV infection. This lesion evolves over time, pro-
gressing to necrosis and pustules, and continues to increase in
size. In 9-week-old young rabbits, high fever (over 40°C) and
weight loss occur simultaneously within 3 to 5 days post-infec-
tion, whereas in 6-month-old rabbits, these symptoms mani-
fest within 4 to 7 days post-infection. These conditions persist
until death. Secondary lesions initially appear on the eyelids,
nose, mouth, genitals, and anal area 2 to 3 days after the abrupt
elevation in body temperature. By days 6 to 8 post-infection,
secondary lesions develop on other skin areas, including the
ears and trunk. Initial respiratory symptoms appear between
days 5 and 7 post-infection, presenting as clear nasal discharge
and mild shortness of breath. However, the symptoms rapidly
worsen, and by days 7 to 9 post-infection, severe lung sounds,
copious purulent secretions, open-mouth breathing, and a re-
spiratory rate below 40 breaths per minute are observed, lead-
ing to severe respiratory distress. Most rabbits ultimately die
around days 9 to 10 post-infection [4,10].

RPXV belongs to the genus Orthopoxvirus and shares
more than 95% genetic sequence similarity with VACV. The
pathological characteristics of RPXV infection in a rabbit

model are analogous to those observed in a VACV infection
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rabbit model, resulting in a fatal systemic disease following in-
tradermal inoculation of the virus. When 1,000 PFU of RPXV
is injected intradermally into rabbits, an initial red swelling
appears at the injection site. This lesion enlarges further and
evolves into a pustular, black necrotic lesion. By days 3 to 4
post-infection, symptoms such as fever and weight loss emerge
and persist until the eventual outcome of death. In 9-week-old
young rabbits, body weight decreases by approximately 23%
on day 8 post-infection compared with that in uninfected con-
trols, whereas weight loss in 6-month-old rabbits is relatively
less pronounced. Secondary lesions beyond the vaccination
site first appear on the eyelids, nose, mouth, genitals, and skin
between days 4 and 5 post-infection. Some 9-week-old young
rabbits develop a rash covering the entire skin by days 6 to 8
post-infection. Respiratory symptoms appear between days 7
and 8 post-infection, presenting as open-mouth breathing and
severe respiratory distress. Most rabbits succumb to infection
on days 9 to 10 post-infection [4,10].

Adams et al. [10] employed a rabbit model infected with
RPXYV to assess the effectiveness of hexadecyloxypropyl-ci-
dofovir (HDP-CDV) in suppressing viral infection. Rabbits
were infected with 500 PFU of RPXV, and HDP-CDV was
administered orally at 1 mg/kg or 5 mg/kg twice daily for five
days, beginning 1 day prior to viral infection. The initial sign
of viral infection in all groups was a red swelling at the injec-
tion site, appearing between days 1 and 3 post-infection. In the
placebo group and the 1 mg/kg HDP-CDV group, body tem-
perature increased to 40°C or higher by day 3 post-infection.
In contrast, rabbits in the 5 mg/kg HDP-CDV group showed
no increase in body temperature up to day 6 post-infection.
The 1 mg/kg HDP-CDV group initially developed second-

ary lesions on the eyelids, trunk, nose, mouth, and ears by day
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6 post-infection, accompanied by approximately 19% weight
loss compared with the uninfected controls. By comparison,
the 5 mg/kg HDP-CDV group developed fewer than five sec-
ondary lesions on the ears and eyelids. Although their weight
gain did not reach that of the control group, these rabbits con-
tinued to gain weight after infection. These findings suggest
that administration of HDP-CDV at a high dose (5 mg/kg) can
provide complete protection against fatal RPXV infection [10].

Therefore, rabbits are a sensitive animal model, capable of
reproducing skin lesions, respiratory symptoms, and systemic
infections even with infection by a very low dose of VACV.
They also exhibit pathological features similar to those of hu-
man smallpox, making them a suitable small animal model for

evaluating the efficacy of antiviral therapeutics and vaccines.

3. Monkey Model

The use of small animal models, such as mice, offers sev-
eral advantages, such as the ability to employ a large number
of animals and the mitigation of maintenance costs compared
with that when using monkey models. However, small ani-
mal models have inherent limitations and cannot fully repli-
cate the several complex biological phenomena observed in
humans. Monkey models, in contrast, exhibit substantial ge-
netic, physiological, and pathological similarities to humans,
making them well-suited for evaluating the efficacy of vaccines
and therapeutic interventions intended for human applica-
tion. Consequently, monkeys serve as important animal mod-
els in infection studies of OPXVs, such as VACV [2]. Monkey
models of MPXV, an OPXV that produces symptoms similar
to those of smallpox, are typically established by infecting rhe-
sus or cynomolgus monkeys with the virus via intravenous in-

jection, intranasal inoculation, or aerosol administration. The
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route of OPXV infection has been shown to significantly influ-
ence the pathological manifestations observed in these animal
models [2,4]. In the following sections, we introduce the path-
ological manifestations observed in monkeys according to the

route of MPXV infection.

1) Intravenous infection

Following the dilution of MPXV and its subsequent intra-
venous injection, the virus has been known to induce a fatal
disease, often resulting in death within 7 to 14 days. This is ac-
companied by systemic vesicular and pustular rashes, as well
as lymphadenopathy, producing an acute disease that is highly
analogous to human smallpox. Although this model differs
from the natural infection pathway of smallpox, it can be used

to assess the efficacy of DNA vaccines and antiviral therapeu-

tics [2,4].

2) Respiratory tract administration

The respiratory tract infection model involves direct injec-
tion of the virus into the respiratory tract to induce infection.
The use of a micro-atomizer attached to a bronchoscope en-
ables precise and rapid delivery of a specified viral dose to a tar-
get region. Monkeys infected via this route develop fibrinous
necrotizing bronchopneumonia, necrotic lesions in the tongue,
lymph nodes, and spleen, lymphopenia, proliferative and ne-
crotic skin lesions, abnormal tissue ballooning, and cytoplas-
mic inclusions. Furthermore, virus particles can be detected
in keratinocytes and alveolar walls using electron microscopy.
While respiratory tract infections pose a risk of tissue damage,
they allow for accurate measurement of viral load and detailed
mapping of viral distribution, offering advantages over aerosol

models [2,4].
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3) Aerosol infection

The aerosol infection model has been demonstrated to offer
a superior degree of simulation of the natural route of human
smallpox infection. The virus is aerosolized using a special-
ized aerosol chamber, leading to respiratory tract infection. In
monkeys infected via this route, the virus spreads from the re-
spiratory mucosa to local lymph nodes and then disseminates
systemically via monocyte-associated viremia. This phenom-
enon closely resembles the pathogenesis of human smallpox.
Mortality is primarily caused by fibrinonecrotic bronchopneu-
monia, resulting in fatal respiratory damage. Necrotic lesions
are observed in multiple organs, such as lymphoid tissue, skin,
mucosal surfaces, and reproductive organs. Key pathological
features of this condition include epithelial hyperplasia, pres-
ence of cytoplasmic inclusions, and formation of multinucle-
ated syncytia. Immunohistochemical and electron microscopic
analyses can detect viral antigens and particles in tissues exhib-
iting morphological changes. However, aerosol infection mod-
els are associated with certain disadvantages, including tech-
nical complexity, the need for specialized facilities and equip-
ment, and difficulty in ensuring that each animal receives the
same viral dose [2,4].

The monkey model for MPXV infection has been demon-
strated to reliably reproduce the pathological features of small-
pox observed in humans through various inoculation routes.
The location, morphology, and severity of lesions in this model
vary depending on the route of infection. Intravenous inocula-
tion serves as a suitable model for systemic disease, while re-
spiratory routes (aerosol or intranasal) are advantageous for
simulating the natural transmission of smallpox. Selecting the
appropriate model based on the research purpose and charac-

teristics of each transmission route allows for a more precise
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evaluation of vaccine and therapeutic efficacy.

Discussion

The smallpox vaccine uses attenuated VACV as its active
ingredient. Although rare, first- and second-generation small-
pox vaccines have been associated with serious adverse reac-
tions, including PV following vaccination. The potential for
bioterrorism involving the smallpox virus, combined with the
recent increase in infection cases of OPXVs such as MPXV,
has increased the need for the development of safer smallpox
vaccines and effective treatments for OPXV infections, such as
vaccinia and monkeypox. The use of animal models is essential
for evaluating the safety and efficacy of these interventions.

The vaccinia animal model for VACV infection is a critical
research tool for assessing the preclinical efficacy of therapeutic
agents (e.g., VIG or mAbs) against adverse reactions that may
occur following smallpox vaccination. Mice are the most com-
monly used laboratory animals, offering the advantage of en-
abling diverse research across various strains and immune sta-
tuses. For example, the tail lesion model using immunocompe-
tent CD-1 mice allows for the evaluation of VIG’s therapeutic
efficacy against vaccinia by observing reductions in the num-
ber of tail lesions. Lethal VACV infection or PV models using
SCID mice are employed to assess the efficacy of therapeutic
agents against systemic infection through indicators such as
survival time, weight loss, and lesion progression. Furthermore,
studies administering anti-VACV mAbs either pre- or post-
VACV infection can comparatively evaluate their potential as
therapeutic alternatives to VIG. Thus, the mouse model serves
as an effective platform for assessing the efficacy of therapeu-

tic interventions against vaccinia, including potential adverse
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reactions to smallpox vaccines.

Rabbit models exhibit a high degree of susceptibility to
VACV infection, displaying systemic disease, skin lesions, and
respiratory symptoms even at low viral doses. These patho-
logical features closely resemble the clinical manifestations
observed in human smallpox, thereby establishing the rabbit
model as a reliable system for reflecting the pathophysiology
of human disease. The progression of infection and the result-
ing pathological changes can be clearly monitored over time.
Moreover, characteristics such as lesion distribution and mor-
phology can be observed, making the rabbit model particularly
useful for evaluating the efficacy of therapeutic agents against
OPXV infection.

The monkey model has been shown to replicate the in-
fection route, pathological features, and immune responses
of OPXVs comprehensively, as it exhibits physiological and
pathological responses that are similar to those in humans.
Specifically, it reproduces the acute, often fatal course of hu-
man smallpox through intravenous or aerosol infection with
high-dose viruses, enabling the assessment of severe immune
responses, such as cytokine storms and hemorrhagic tenden-
cies. Therefore, the monkey model serves as a highly robust
tool for final preclinical validation of vaccines and therapeutics,
providing scientific evidence that can supplement or, in some
cases, replace clinical trial data in humans.

In conclusion, various animal models of vaccinia or OPXV
infection—using laboratory animals such as mice, rabbits, and
monkeys—each have distinct advantages and limitations. They
can be employed in a complementary manner, depending on
the specific objectives of the research and the stage of devel-
opment. Comprehensive utilization of these models is essen-

tial to analyze immunological mechanisms and systematically

www.phwr.org Vol 18, No 42, 2025

evaluate the efficacy of therapeutic agents. Such an approach
facilitates the development of effective countermeasures against
smallpox and other OPXYV infections, such as monkeypox,
thereby laying the foundation for novel therapeutic interven-

tions and vaccines.
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Policy Note

Comparative Analysis of Infectious Disease Risk Assessment
Frameworks between National and International Agencies: The
Status of and Future Improvements of the Korea Disease Control
and Prevention Agency

Jeong-Heon Lee' @, U-Jin Cho' @, Shin-Young Park ), Seong-Sun Kim*

Division of Epidemiological Data Analysis, Department of Data Science, Korea Disease Control and Prevention Agency, Cheongju, Korea

ABSTRACT

Objectives: In the context of recurring threats from infectious disease outbreaks, establishing a rapid risk assessment framework
based on scientific evidence is a core component of national public health preparedness. In this study, the aim was to compare the
infectious disease risk assessment frameworks of the U.S. Centers for Disease Control and Prevention (CDC), the European Centre
for Disease Prevention and Control (ECDC), and the Korea Disease Control and Prevention Agency (KDCA), to determine the status
of the KDCA, and to suggest future directions for improvement.

Methods: A literature-based comparative analysis was conducted, focusing on evaluation indicators, implementation procedures,
presentation of results, and the level of public disclosure using official manuals and documents published by each agency.

Results: All three agencies (CDC, ECDC, and KDCA) commonly assess probability and health/social impact as key assessment
factors and operate expert-driven rapid risk assessment during the early stages of outbreaks. The KDCA has continuously refined its
system through regular updates of manuals and development disease-specific evaluation indicators. However, the CDC and ECDC
explicitly incorporate the level of confidence in scientific evidence and visually present risk assessment results to the public.
Conclusions: Although the KDCA has established a framework aligned with international standards, further advances are
required in the quantification of risk assessment, explicit indication of the level of confidence, and improvement in the disclosure of
information to the public. These improvements will strengthen evidence-based policy decision-making, enhance public transparency,

and ultimately increase public trust.

Key words: Infectious disease outbreaks; Comparative study; Communicable diseases, imported

*Corresponding author: Seong—-Sun Kim, Tel: +82-43-719-7950, E-mail: sskim0719@korea.kr
"These authors contributed equally to this study as co—first authors.

Introduction the risk of domestic outbreaks caused by imported infectious
diseases has been steadily increasing. This trend is attributed to

Since the coronavirus disease 2019 (COVID-19) pandemic, a combination of factors, including climate change, expanded
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Key messages
(D What was known previously?

The Korea Disease Control and Prevention Agency
(KDCA) has collected data through the event-based sur-
veillance system and has assessed the likelihood and im-
pact of infectious diseases on the public to minimize
risk and support decision-making for public health
responses.

(@ What new information is presented?

International agencies assess the level of confidence and
disclose risk assessment results on their websites to en-
sure the reliability of risk assessment results and to maxi-
mize the effectiveness of infectious disease prevention.

(® What are the implications?

To ensure the reliability and maximize the effectiveness
of infectious disease prevention, the KDCA must assess
the level of confidence, disclose results publicly, develop
quantitative tools, and establish an expert collaboration
system.

international trade, and rise in overseas travel. In the Republic
of Korea (ROK), the number of imported infectious disease
cases increased annually from 5,495 in 2020 to 11,989 in
2021 and 56,037 in 2022. Even when excluding COVID-19,
the number of imported cases increased by approximately
55.8%, from 389 in 2023 to 606 in 2024 [1].

The World Health Organization (WHO) established the
International Health Regulations to strengthen the global re-
sponse to the spread of infectious diseases, emphasizing the
importance of event-based surveillance (EBS), risk assess-
ment, and response systems [2]. In addition, through the
Joint External Evaluation, which objectively assesses the pub-
lic health response capacities of member states, the WHO

highlights the importance of surveillance and risk assessment

www.phwr.org Vol 18, No 42, 2025

systems for imported infectious diseases [3]. In line with these
international efforts, the Korea Disease Control and Prevention
Agency (KDCA) conducts infectious disease risk assessments
to enable prompt responses to the domestic introduction of
imported infectious diseases.

Infectious disease risk assessment refers to the scientific
evaluation of the potential risk that an infectious disease event
poses to public health, with the aim of supporting response
strategies and policy decisions based on the results. Currently,
the KDCA collects infectious disease information through an
EBS system that monitors various sources, including official
data from international health organizations, websites, and
media reports. Based on these data, the KDCA assesses the
Probability and Impact of infectious disease outbreaks on the
general public and shares the results with relevant departments
to support evidence-based control decision-making, such as
prioritizing resource allocation and managing quarantine areas
[4].

Following the 2015 outbreak of Middle East respiratory
syndrome (MERS) in ROK, the KDCA formally implemented
its infectious disease risk assessment framework. This frame-
work contributed to rapid situational judgment and strategy
formulation even in the early stages of the COVID-19 pan-
demic [5]. This study aimed to evaluate the status of the do-
mestic risk assessment framework by comparing the infectious
disease risk assessment frameworks of the U.S. Centers for
Disease Control and Prevention (CDC), the European Centre
for Disease Prevention and Control (ECDC), and the KDCA,
and to propose directions for its future enhancement and poli-

cy development.
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Methods

To evaluate the status of the KDCA'’s infectious disease
risk assessment framework and to propose directions for its
enhancement and policy development, risk assessments con-
ducted by the U.S. CDC’s Center for Forecasting and Outbreak
Analytics [6] and the rapid risk assessments of the ECDC [7]
were selected for comparative analysis. Data were collected
from the official websites and related reports of each agency
and were compared based on the timing of risk assessment,
target population, assessment methods, and application of re-

sults (Table 1).

Results

1. Infectious Disease Risk Assessment
Framework of the U.S. CDC
The U.S. CDC conducts infectious disease risk assessments
to evaluate the potential impact of infectious diseases occuring
overseas on public health in the U.S,, thereby enabling rapid
responses and supporting decision-making by relevant agen-

cies. Assessments are conducted during the early stages of an

Table 1. Criteria for comparing infectious disease risk
assessment systems
Criteria Definition

Period When is the risk assessment conducted?

Target Who is the target population for risk
assessment?

Method What procedures are used to conduct the
risk assessment, and what aspects are
assessed?

Application ~ To whom are the results of the risk
assessments shared, and how are they
utilized?

1606

outbreak when information is limited, or when changes occur
in epidemiological characteristics—such as outbreak dynam-
ics, genetic mutations, transmission routes, or clinical mani-
festations—necessitating the updates of new information into
prior evaluations. These assessments draw upon historical out-
break data, epidemiological and clinical information, modeling
analyses, reports and news from relevant agencies, and expert
judgment.

The target population for risk assessment is primarily the
general public in the U.S. However, when an outbreak contin-
ues within a specific group, separate risk assessments are con-
ducted for high-risk populations—such as vulnerable individu-
als, immunocompromised persons, or those with underlying
medical conditions—based on priority.

The assessment process begins by forming a team of ex-
perts in global health security, disease surveillance, outbreak
epidemiology, and relevant disease areas. This team predefines
the scope of the assessment by specifying “who” is at risk,
“what” disease is being assessed, by “when” and in “which”
area. The target population is then determined by reviewing
relevant research findings and data. Subsequently, based on
this information, the assessment is divided into two compo-
nents: Likelihood, which refers to the probability of an infec-
tious disease occurring in the target population, and Impact,
which refers to the severity of public health consequences if an
outbreak occurs. Evaluation indicators for Likelihood include
the number of infected individuals, disease transmissibility, im-
munity levels, and public health response capacity. Evaluation
indicators for Impact include disease severity, immunity lev-
els in severe cases, availability of vaccines and treatments, and
socioeconomic effects. The resulting assessment outcomes are

then applied to a risk matrix to classify the overall risk level as

www.phwr.org Vol 18, No 42, 2025
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“extremely low,” “very low,” “low,” “moderate,” “high,” or “very
high” (Figure 1). Furthermore, as the epidemiological charac-
teristics underlying the assessment results may change depend-
ing on the outbreak situation, a Level of Confidence is also as-
signed, based on the quantity, quality, and consistency of the
data used in the risk assessment (Supplementary Table 1; avail-
able online).

Application: The assessment summarizes the outbreak situ-
ation, the purpose of the risk assessment, key factors influenc-
ing the results, the Level of Confidence, and factors that may
affect future outcomes. This summary is shared with the CDC
director, public health experts, and relevant agencies to sup-
port decision-making and the development of infectious dis-
ease preparedness plans. In addition, the assessment results are
made publicly available on the official website to enhance pub-

lic understanding and promote policy transparency.

2. Infectious Disease Risk Assessment

Framework of the ECDC

The ECDC conducts infectious disease risk assessments to
evaluate the risk of outbreaks among the European population
and to establish response priorities during outbreak situations.
Assessments are carried out in the early stages of an event that
may pose a threat to public health in Europe or when new in-
formation becomes available. These assessments comprehen-
sively draw on event information, disease guidelines, outbreak
reports, surveillance data, and expert opinions.

The primary target population for assessment is the gen-
eral public, differentiated between residents within and outside
Europe. When high-risk groups are identified, a separate risk
assessment is conducted for those populations.

The assessment process begins by forming a dedicated
team to predefine the scope and target population by speci-
fying “who” is at risk and “in which area.” The team then se-
cures key evidence by reviewing event information, published

literature, relevant research findings, and expert opinions on

Likelihood

Extremely
low

Extremely
low

Impact

Moderate

Very high Moderate Moderate

Confidence in assessment

Moderate High Very high

Moderate

Moderate Moderate

Moderate Moderate

| Low | Moderate High

Figure 1. Matrix of the infectious disease risk assessment of CDC

CDC-=Centers for Disease Control and Prevention. Adapted from the article of Centers for Disease Control and Prevention (2025) [6].

www.phwr.org Vol 18, No 42, 2025
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infectious diseases. Subsequently, for emerging infectious dis-
eases, where available data may be limited and can affect the
accuracy of results, the Level of Confidence is evaluated based
on the data generation method, study design, strength of as-
sociation, consistency, and source reliability (Supplementary
Table 2; available online). Once the Level of Confidence as-
sessment is complete, the collected information is used to

evaluate Probability and Impact for the target population

A Probability

Question 1
Are there routes of
introduction into member states?

Yes l

Question 2
Is human exposure likely in
member states?

Yes l

Question 3
Is the population in the member
states highly susceptible?

Yes l

Question 4
Is the pathogen likely to be
transmitted?

Moderate

°

7

Yes
B n i,
Probability None Very low

1T

through an algorithm-based approach. Evaluation indicators
for Probability include potential routes of introduction, like-
lihood of exposure, susceptibility levels, and transmissibility.
Indicators for Impact include disease severity, potential for
large-scale outbreaks, and the availability of treatments and
control measures. The resulting assessment outcomes are then
applied to a risk matrix to classify the overall risk level as “none,”

» «

“very low,” “low,” “moderate,” or “high” (Figure 2), with the

Impact

Question 5
Is severe disease likely in
this population/group?

Yes

Question 6
Will a significant number
of people be affected?

Yes

Question 7
Are effective treatment and
control measures available?

i i

Yes —» Moderate

Moderate
None Very low risk Low risk Low risk Moderate risk
None Low risk Low risk Moderate risk Moderate risk
None Low risk Moderate risk Moderate risk High risk
None Moderate risk Moderate risk High risk Very high risk

Figure 2. Tool of the infectious disease risk assessment of ECDC
(A) Algorithm of the infectious disease risk assessment of ECDC. (B) Matrix of the infectious disease risk assessment of ECDC. ECDC=FEuropean

Centre for Disease Prevention and Control. Adapted from the article of ECDC (2019) [7].
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corresponding Level of Confidence recorded alongside.
Application: The assessment summarizes the event situa-
tion, the purpose of the risk assessment, infectious disease char-
acteristics, assessment results, recommended response options,
and references. This summary is shared with health authorities,
medical professionals, and policymakers in member states to
support the development of infectious disease response strate-
gies and to strengthen collaborative systems. In addition, the
assessment results are publicly disclosed on the official website
to promote infectious disease prevention guidelines to the gen-

eral public.

3. Status of the KDCA Infectious Disease Risk

Assessment Framework

The KDCA conducts infectious disease risk assessments
to proactively prepare for the domestic influx of imported in-
fectious diseases and to support decision-making for control
measures, such as the management of quarantine areas and
the allocation of resources. Assessments are initiated when
signals threatening domestic public health are detected dur-
ing 24-hour EBS monitoring of initial outbreak and epide-
miological information from abroad. Such signals may include
outbreaks of imported infectious diseases that prompt major
health organizations to issue travel advisories, a WHO declara-
tion of a public health emergency of international concern, or
the emergence of a new infectious disease with a high fatality
rate. Once a signal is verified against information from foreign
health agencies and classified as an event, a risk assessment is
conducted using comprehensive data, including epidemiologi-
cal information, research findings, and clinical and surveillance
data (Figure 3).

The target population for risk assessment is primarily the

www.phwr.org Vol 18, No 42, 2025

general population residing in ROK, with a separate assess-
ment conducted when a specific high-risk group is clearly
identified and expected to have different risk results from the
general population.

The risk assessment process begins when an event identi-
fied through the EBS system is classified as requiring evalua-
tion. A pre-established expert team reviews the event infor-
mation and past outbreak cases to determine the assessment
scope and target population. The assessment is then divided
into evaluations of Probability and Impact, based on data from
foreign health organizations, recent risk assessment results,
domestic and international research, the domestic infectious
disease situation, and international travel statistics. Evaluation
indicators for Probability include the likelihood of introduc-
tion, exposure, infection, and transmission, while indicators
for Impact include disease severity, the potential for large-scale
outbreaks, and the availability of control measures. The assess-
ment outcomes are subsequently applied to a matrix to classify
the overall risk level as “none,” “very low,” “low,” “moderate,”
or “high” (Figure 3).

Application: The assessment summarizes the background
of the risk assessment, results from major foreign agencies, key
details for each evaluation indicator, and past assessment out-
comes. This summary is shared with internal KDCA depart-
ments to support scientific, evidence-based decision-making,
such as managing quarantine areas and implementing control

measures.

4. Comparison of Infectious Disease Risk
Assessment Frameworks between Major
Foreign Agencies and ROK

A comparison of the infectious disease risk assessment

1609
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A
<Probability> <Impact>
Question 1 Question 5

None Is severe disease likely in

Are there routes of introduction
this population/group?

into the Republic of Korea?

®

Question 2
Is human exposure likely in the
Republic of Korea?

©

Question 3
Is the population in the Republic
of Korea highly susceptible?

®

’

Question 6
Will a significant number
of people be affected?

i

A 4

y
Question 4 Question 7
Is the pathogen likely to be Moderate Are effective treatment and Moderate
transmitted? control measures available?

T

| EBS |

Very low Moderate
Information

Very low Very low Low Low Moderate

None Low Low Moderate | Moderate

None Low Moderate | Moderate High

Moderate

Sharing infectious
disease outbreaks

None Moderate | Moderate High Very high

Infectious disease
risk assessment

v

| Communication |

Response

Action
* Making evidence-based policy

Figure 3. Tool and framework of the infectious disease risk assessment of KDCA
(A) Algorithm of the infectious disease risk assessment of KDCA. (B) Matrix of the infectious disease risk assessment of KDCA. (C) Framework

from EBS to infectious disease risk assessment of KDCA. N=no; Y=yes; EBS=event-based surveillance; KDCA=Korea Disease Control and

Prevention Agency.
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frameworks of the CDC, ECDC, and KDCA reveals that all
three agencies commonly conduct assessments during the early
stages of an infectious disease outbreak and generally differen-
tiate between the national population and high-risk groups as
their target. Furthermore, the basic structures are similar, with
all three agencies identifying the Likelihood (or Probability)
and its Impact as core evaluation elements, and applying the
results to establish strategic directions for infectious disease
response.

Notably, since the 2015 MERS outbreak, the KDCA has
established an institutional foundation for conducting infec-
tious disease risk assessments, continuously refining the sys-
tem through the development of related manuals and disease-
specific evaluation indicators. In addition, it has enhanced the
effectiveness of disease prevention by distinguishing between
the general population and high-risk groups, and it supports
the rapid implementation of control measures by conducting
risk assessments based on outbreak information from abroad

through its EBS. The KDCA also holds a strong advantage in

policy linkage, as risk assessment results directly inform practi-
cal control policy decisions (Table 2).

In contrast, when the CDC and ECDC conduct risk as-
sessments with insufficient information in terms of quantity,
quality, or accuracy, the supporting evidence for the results is
limited, reducing validity and increasing the likelihood that the
risk level may change with future updates. To address this, they
assess the Level of Confidence by considering the source and
consistency of the information used, as well as expert opinions,
to explicitly indicate the reliability of the risk assessment re-
sults. Furthermore, they enhance transparency and public un-
derstanding by disclosing the risk assessment results on their
official websites and improve the reliability of the results by in-

corporating input from experts across various fields.

Conclusion

This study compared and analyzed the risk assessment

frameworks of the U.S. CDC, the ECDC, and the KDCA to

Table 2. Key strengths of the infectious disease risk assessment system in KDCA

Criteria

Key strengths

Institutional framework

Differentiated target group

measures

Rapid information collection

Policy linkage

Inclusion of risk assessment for emerging infectious diseases from abroad in Article 4” of the
Infectious Disease Control and Prevention Act (effective July 6, 2015); implementation of
risk assessment reviewed by professional; revision of related manuals; and categorization of
disease-specific assessment indicators

Maximization of preventive effects through risk assessments distinguishing the general
population from high-risk groups, enabling the development of prioritized disease control

Event-based surveillance enables timely risk assessments and integration of surveillance-
response systems before the introduction of overseas infectious diseases

Direct application of risk assessment results in key disease control decisions, including the
designation of quarantine management areas and allocation of resources

KDCA=Korea Disease Control and Prevention Agency. “Republic of Korea, Infectious Disease Control and Prevention Act [enforcement
date: July 24, 2024], Act No. 20090 (Jan 23, 2024, partial amendment), Article 4 (Responsibilities of the State and Local Governments)
subparagraph 16. “Continuous monitoring of the trends of outbreaks of overseas emerging infectious diseases, and the risk evaluation thereof,

and the designation of overseas emerging infectious diseases subject to control.”

www.phwr.org Vol 18, No 42, 2025
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evaluate the status of the domestic infectious disease risk assess-
ment framework and to propose directions for its policy en-
hancement. All three agencies assess Likelihood or Probability
and Impact of an outbreak based on event information and
relevant research findings to understand the domestic public
health effects of infectious diseases occuring overseas, provid-
ing an evidence for control measures by calculating an overall
risk level using a matrix. This comparison confirmed that the
domestic infectious disease risk assessment framework is struc-
turally similar to international standards. Notably, the KDCA
conducts professional risk assessments on a legal basis, con-
tinuously refines the system, develops disease-specific evalua-
tion indicators, and enhances disease prevention by targeting
high-risk groups. Furthermore, by actively utilizing its EBS, the
KDCA has established an integrated system that enables rapid
surveillance and response even before the domestic influx of
imported infectious diseases, and it directly applies assessment
results to key decisions, such as managing quarantine areas and
allocating resources.

In contrast, the CDC and ECDC assess the Level of
Confidence based on the source, quantity, quality, and accura-
cy of the information used, as well as expert opinions, thereby
demonstrating the validity of the assessment results and their
potential to change with new information. They also enhance
the credibility of their control policies by publicly disclosing
the results on their official websites. To ensure the objectiv-
ity of its assessment results and strengthen public trust in its
control policies, the KDCA should likewise pursue the pub-
lic disclosure of risk assessment results, including the Level of
Confidence, and expand the use of expert advisory panels.

With the cycle of infectious disease outbreaks shortening

due to global climate change and increased international travel,

1612

the KDCA needs to enhance its infectious disease risk assess-
ment framework to proactively prepare for the domestic influx
of imported diseases and to improve public trust in control
policies. First, to increase the credibility of control policy deci-
sions, it is necessary to assess the Level of Confidence by con-
sidering the quantity, quality, and accuracy of the data used
in the risk assessment. Second, to maximize the effectiveness
of control measures based on assessment results, these results
should be transparently disclosed. In particular, visually pre-
senting the results can enhance the credibility of policy deci-
sions, encourage public participation in control efforts, and ef-
fectively communicate the need for hygiene practices, thereby
maximizing disease prevention effects. Third, the objectivity
and accuracy of the results can be improved by establishing a
risk assessment system based on a multidisciplinary expert col-
laboration framework, including fields such as infectious dis-
ease epidemiology, microbiology, veterinary medicine, and sta-
tistics. Notably, as various research teams are developing and
applying evidence-based quantitative risk assessment tools to
minimize uncertainty in assessment results, the KDCA needs
to develop a quantitative tool suitable for the domestic environ-
ment in response to this policy demand [8] and to strengthen
its assessment system based on a multidisciplinary expert col-
laboration framework encompassing infectious disease epide-
miology, immunology, veterinary medicine, and statistics.

This study has a limitation, given its focus on a few rep-
resentative agencies rather than comprehensively analyzing
all agencies that conduct infectious disease risk assessments.
Nevertheless, its significance lies in evaluating the current do-
mestic framework and proposing future directions for policy
enhancement by examining the infectious disease risk assess-

ment frameworks of the KDCA and major foreign agencies.
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Policy Note

Results of Training Local Government Epidemiological Investigation
Team in the Chungcheong Region, Republic of Korea, in 2025

Yeong—-Jun Song @, Jeong Ran Kwon @, Hye—Lim Lee @, Jemma Park @3, Hye Young Lee (3, Seongwoo Park @, Yuna Kim*

Division of Infectious Disease Response, Chungcheong Regional Center for Disease Control and Prevention, Korea Disease Control and
Prevention Agency, Daejeon, Korea

ABSTRACT

Objectives: We analyzed the results of a questionnaire survey conducted after the 2025 Chungcheong region local government
epidemiological investigation team training to explore ways to improve future training.

Methods: The training evaluation consisted of satisfaction and self-evaluation surveys conducted by a local government
epidemiological investigation team in metropolitan cities and provinces, as well as cities, counties, districts, and the Infectious Disease
Management Support Team.

Results: In 2025, 31 of the 36 local governments in the Chungcheong region participated in the training, and 66 participants
attended the evaluation. Among these, 51 (77.3%) were from the largest cities, counties, and districts. Their average age was 37.4 years
(range: 26-56 years), and their average experience was 19.3 months (range: 0-84 months). The average scores (scale: 0-7) for the
two items on prior understanding of on-site response were 4.4 and 4.8 points, respectively. The average scores for the eight items on
improving on-site response capabilities after the incident ranged from 5.9 to 6.2 points.

Conclusions: This is the first training conducted for local government epidemiological investigation teams in the Chungcheong

region. It is necessary to explore ways to encourage local government participation and develop training programs for the future.

Key words: Communicable diseases; Local government; Epidemiology; Education
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Introduction

Outbreaks of infectious diseases threaten population
health and safety and lead to substantial socioeconomic losses.
Therefore, it is critical to identify the source through early de-
tection and to mount a rapid response so as to minimize the
scale of transmission. Accordingly, the Chungcheong Regional

Disease Response Center periodically conducts infectious

www.phwr.org Vol 18, No 42, 2025

disease response training programs for local-government per-
sonnel to maintain proactive preparedness during routine pe-
riods and continuously strengthen response capacity. From
2021 to 2024, 31 training sessions were conducted in total for
local-government infectious disease response personnel and 12
sessions for quarantine station staff. In addition, the first train-
ing targeting local-government epidemiologic investigation

teams in the Chungcheong region was conducted on June 20,
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Key messages
(D What was known previously?

The Chungcheong Regional Center for Disease Control
and Prevention has consistently provided customized
capacity-building training to infectious disease response
personnel in the region, aiming to control the inci-
dence of communicable diseases and prevent large-scale
transmission.

(@ What new information is presented?

As a result of the training conducted in 2025, the num-
ber of onsite responses in the past two years was one to
five (43.9%) and zero (42.4%) in most cases. The average
level of satisfaction with the training method and opera-
tion was 6.3 to 6.5 points.

(® What are the implications of the findings?

Training of local government epidemiological investiga-
tion teams should continue to prevent and control infec-
tious diseases, thereby preventing their further spread.

2025.

In the course of responding to public health emergencies,
infectious disease control activities of local governments are es-
sential for preventing community transmission [1]. Infectious
disease response units of public health centers directly conduct
case ascertainment, contact tracing, and management of indi-
viduals under isolation, and collaboration among various orga-
nizations, including healthcare facilities, municipal and provin-
cial disease control offices, and regional disease response cen-
ters, is crucial. Fostering commitment within infectious disease
response units of public health centers facilitates efficient infec-
tious disease control and management and is expected to posi-
tively affect the national capacity to respond to public health
emergencies [2]. Therefore, training designed to strengthen

the infectious disease response capacity of local-government

1622

epidemiologic investigation teams is highly necessary [3].

This simulation exercise used the training scenario and
budget provided by the Division for Disease Management
Capacity Development, Korea Disease Control and Prevention
Agency (KDCA), with the aim of assessing crisis management
systems and strengthening the initial response capacity of lo-
cal-government epidemiologic investigation teams.

This manuscript was prepared based on “2025 Chungcheong
Regional Local-government Epidemiologic Investigation Team

Training Results” [4].

Methods

1. Participating Organizations and Roles

The Chungcheong Regional Center for Disease Control
and Prevention planned and conducted the training for epi-
demiologic investigation teams from four metropolitan/pro-
vincial governments, 32 cities/counties/districts, and four
provincial Infectious Disease Control Support Groups in the
Chungcheong region. Related agencies in attendance includ-
ed the Division of Health and Social Disaster Response of the
Ministry of the Interior and Safety and the KDCA Division for

Disease Management Capacity Development.

2. Training Topic

The training topic was selected by examining infectious
diseases with a high likelihood of importation, given the grad-
ual increase in international travel following the coronavirus
disease 2019 pandemic. Measles was selected as the topic be-
cause, since Republic of Korea was certified as having elimi-
nated measles in 2014, cases have occurred predominantly as

imported or import-related events [5].
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3. Training Components

The exercise consisted of lectures, discussion-based train-
ing, video viewing, team-based interviews with suspected
patients, a survey, and a general review with a closing. The
program began with lectures on domestic and international
measles trends and response guidelines. The discussion-based
component simulated a response to a suspected imported case
and included tasks that required answers regarding case rec-
ognition by public health centers, interpretation of laboratory
results, the need for additional testing, and contact tracing
and management (Figure 1). The scenario depicted a family’s
overseas travel to visit parents and for sightseeing, their re-
turn to Republic of Korea, and a subsequent measles diagnosis,

)

Scenario Video

Background-outbreak
overview-daily activity

Measles imports and threats

presenting symptoms, day-by-day movements, and test results.
In addition, after viewing one video on the domestic measles
situation and one World Health Organization video providing
information on measles, participants conducted role-play in-
terviews, including impromptu questions, in pairs as suspected
patients and local-government epidemiologic investigation
teams. The survey was administered using a quick response
code, and the exercise concluded with a general review and

closing.

4. Training Evaluation
For the evaluation, both local-government epidemiologic

investigation teams and related-agency participants completed

) Contact investigation
and management

Discussion on needs
and methods

() ) ()
N N N

Appropriate testing of
suspected measles patients
Interpretation of diagnostic tests )

Discussion on the need for
additional testing

()
N

Interviewing suspected
measles patients

Assigning roles to suspected patients
and public health center staff

Figure 1. Flow chart of training

Table 1. Overview of training evaluation

Category Content of evaluation

Composition of the item

Satisfaction survey
program

and operation, etc.

Self-assessment
capabilities

- Preliminary understanding

cooperation capabilities, etc.

Evaluation of the appropriateness of the training
- Appropriateness of the training content, method * Out of 7
Evaluation of the improvement of field response
- Field data collection and management, field

investigation capabilities, situation analysis
and problem solving, communication and

* 5 questions
* On a 7-point scale (not at all-very much so)

* 10 questions
* On a 7-point scale (not at all-very much so)
* Out of 7

www.phwr.org Vol 18, No 42, 2025
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a satisfaction survey and a self-assessment questionnaire. The
questionnaire broadly comprised questions on training satisfac-
tion and a self-assessment domain addressing improvements
in field response capacity (Table 1). A 7-point Likert scale was
used to assess the items on training satisfaction and improve-
ment in field response capacity, where a score of 1 indicated
strong disagreement and that of 7 indicated strong agreement.
Within the field response capacity domain, the pre-training re-
sponses comprised two items on baseline understanding and
the post-training responses consisted of two items each on field
data collection and management, field investigation capacity,
situational analysis and problem-solving, and communication
and collaboration, totaling 10 items across the pre- and post-

training periods.

5. Analytic Methods for Data Evaluation

Statistical analyses were performed using R-4.5.0 for
Windows (R Foundation for Statistical Computing). After a
Shapiro-Wilk test for normality, differences between pre- and
post-training scores were evaluated using the Wilcoxon signed-

rank test, and the significance threshold was set at «=0.05.

Results

The 2025 training for the Chungcheong regional local-
government epidemiologic investigation teams was held on
June 26, with a total of 66 participants completing the survey,

yielding 66 valid responses (100.0%) that were analyzed.

1. Participant Characteristics
Among the 66 participants, 52 were females (78.8%), con-

stituting the majority; the mean participant age was 37.4 years.

1624

By age group, most participants were in their 30s (50.0%), fol-
lowed by those in their 40s (19.7%) and 20s (16.7%). By oc-
cupation, administration and health roles accounted for 52 in-
dividuals (78.8%), the largest group. The average tenure at the

current institution was 19.3 months. Tenure categories were 6

Table 2. Characteristics of training attendees

Category Case (n) Proportion (%)

Sex

Male 14 21.2

Female 52 78.8
Age group (yr)

20s 11 16.7

30s 33 50.0

40s 13 19.7

50s 9 13.6
Affiliation

Province 6 9.1

County 51 77.3

Infectious disease 6 9.1

management support team
The others 3 4.5
Occupational category (group)

Epidemiology 8 12.1
Research 6 9.1
Administration and health 52 78.8

A career in the present
institution (mo)

<6 7 10.6
6-11 21 31.8
12-23 16 24.2
24-59 18 273
>60 4 6.1

Number of field experience
related to infectious diseases
within the past 2 yr

None 28 42.4
1-4 29 43.9
5-10 5 7.6
>11 4 6.1
Total 66 100.0

www.phwr.org Vol 18, No 42, 2025


http://www.phwr.org

I Public Health Weekly Re.:uu’\

to <12 months for 21 participants (31.8%), 24 to <60 months
for 18 (27.3%), and 12 to <24 months for 16 (24.2%). The
number of field responses to infectious disease events in the
previous 2 years was 1 to <5 for 29 participants (43.9%) and O
for 28 (42.4%) (Table 2).

2. Evaluation Findings

On the 7-point satisfaction survey evaluating the help-
fulness of infectious disease work, alignment of content with
training objectives, appropriateness of understanding and per-
formance, suitability of instructional methods, and adequacy of
guidance and support, the mean scores by item ranged from 6.3

to 6.5, indicating generally favorable responses (Figure 2).

1. The training content was helpful for the infectious disease i | 6.4
response work | am performing. ’
2. | believe the training content achieved the training objectives. | 6.4
3. The training content was appropriate for understanding | | 6.4
and performing. ’
4. The training method (scenario-based training) was appropriate | 63
for acquiring the training content. ’
5. The training management team provided smooth guidance | 65
and support for the training. ‘
T T T T T 1

Score

Figure 2. Results of satisfaction with the training of the local government epidemiological investigation team in the Chungcheong

region in Republic of Korea, 2025

A. | was well aware of the roles and duties of
the field response team before the training.

B. | believe | have sufficient infectious disease
field response capabilities before the training.

Pre-
understanding

A. Through training, | was able to collect necessary

information more effectively than before when

responding to an on-site.

B. Through training, | was able to manage the
data collected in the field more systematically

Collecting and
managing
field data

than before.

A. The training helped me understand the process
of selecting subjects and defining cases when

a cluster outbreak is suspected.

skills

B. The training helped me experience the process
of conducting contact investigation and tracing.

Field
investigation

A. The training helped me to experience suggesting
evidence-based quarantine measures.

problem
solving

B. The training helped me to utilize various methods
to find additional suspected cases.

Situation
analysis and

A. Through the training, | learned the importance of

effectively communicating the results of my

investigations in the epidemiological investigation team.

B. Through the training, | learned the importance

Communication
and
cooperation
skills

of effective collaboration with my colleagues.

Figure 3. Results of the evaluation

www.phwr.org Vol 18, No 42, 2025

1 2 3 4 5 6 7 of the improvement of field response
Score capabilities

1625


http://www.phwr.org

I Public Health Weekly Repo: ’\

Regarding the evaluation of improvement in field response
capacity, the scores for baseline understanding (pre-training)
ranged from 4.4 to 4.8, while post-training scores for field data
collection and management, field investigation capacity, situ-
ational analysis and problem-solving, and communication and
collaboration were 5.9-6.0, 6.0-0.1, 6.0, and 6.1-6.2, respec-
tively (Figure 3). Normality test results for each survey item
were not statistically significant. Statistically significant differ-
ences were observed between the pre-training baseline under-
standing and each of the four post-training domains: field data
collection and management, field investigation capacity, situ-
ational analysis and problem-solving, and communication and

collaboration (Table 3).

Discussion

This training for local-government epidemiologic investi-
gation teams in the Chungcheong region employed scenarios
to assess crisis management systems and strengthen the initial
response capacity. It also confirmed and shared the respec-

tive roles of the Chungcheong Regional Center for Disease

Control and Prevention, local governments in the region, and
the Infectious Disease Control Support Groups, and achieved
the objective of reaffirming inter-agency contact networks and
reviewing inter-institutional roles.

As the first training for local-government epidemiologic in-
vestigation team members in the Chungcheong region, the im-

plications of this exercise were as follows.

1. Ongoing Need for Training of Local-government

Epidemiologic Investigation Teams

Epidemiologic investigation is a core function for a rapid
and accurate response during outbreaks, and without regular
training, there is concern for diminished capability and exper-
tise. This training builds response capacity for public health
emergencies and provides practice for handling unforeseen sit-
uations, enabling flexible problem-solving.

Considering the literature on local-government infectious
disease responses, the findings from this training, and person-
nel conditions of local teams, sustained education and train-
ing for local-government epidemiologic investigation teams

are highly necessary. First, although multi-agency exercises are

Table 3. Statistic analysis of the results of the evaluation of the improvement of field response capabilities (n=660)
Category ltem Case (n) Mean g;?/?;i;ﬁ \S/\P/waplro Wik t_est p-value?
p—value
Pre-understanding A 66 4.76 1.36 0.90775 <0.001 Ref
B 66 4.39 1.46 0.93820 0.002 Ref
Collecting and managing field data A 66 5.94 0.99 0.84743 <0.001 <0.001
B 66 5.97 1.02 0.82611 <0.001 <0.001
Field investigation skills A 66 5.98 1.02 0.81604 <0.001 <0.001
B 66 6.09 0.96 0.80057 <0.001 <0.001
Situation analysis and problem solving A 66 6.03 0.98 0.82656 <0.001 <0.001
B 66 5.97 1.04 0.81784 <0.001 <0.001
Communication and cooperation skills A 66 6.09 0.96 0.81325 <0.001 <0.001
B 66 6.22 0.84 0.75953 <0.001 <0.001
“Wilcoxon signed-rank test.
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important and widely conducted, it is also well established that
capacity building focused on local-government epidemiologic
investigation teams, which are central to the infectious dis-
ease response of local governments, is equally necessary [1-3].
Second, with regard to participant characteristics, the number
of field responses to infectious disease events in the previous
2 years was 0 for 28 individuals (42.4%) and 1 to <5 for 29
(43.9%), indicating relatively low exposure. Overall, low num-
bers of responses may indicate a limited initial response capac-
ity; however, participation in training can strengthen initial re-
sponse capabilities. Third, the results for baseline understand-
ing and for improvement in field response capacity showed
positive effects of the training, suggesting that confidence and
competencies among local-government teams can be enhanced
through training. Fourth, rotational assignments within local
governments aim to improve job competence, accumulate di-
verse experience, and increase job satisfaction, and they help
prevent drift toward rigid routines or bias toward particular
departments that may occur with prolonged tenure. However,
frequent personnel changes may reduce expertise, disrupt con-
tinuity, and decrease morale among members of epidemiologic

investigation teams, which requires consideration.

2. Areas for Improvement in the Chungcheong

Regional Local-government Training

Sustained capacity-building for local-government epide-
miologic investigation teams requires adequate budget and
resources. If budget and resources are insufficient, reducing
the scale of the training or delivering it via webinars or online
workshops is possible. However, such formats may lessen en-
gagement and capacity-building effects, so their implementa-

tion should be weighed carefully in light of available resources.

www.phwr.org Vol 18, No 42, 2025

Using the scenario provided by the KDCA Division for
Disease Management Capacity Development confers the ad-
vantage that evaluation findings are not confined to a single
context but can be applied more broadly, and a representative
scenario that reflects real-world conditions can have a positive
effect in terms of reducing judgment errors based on highly
available information that differs from the actual situation.
Internal discussions also addressed modifying the scenario;
however, several concerns were identified regarding the poten-
tial consequences of such revisions. The risks include overlook-
ing some scenarios that are important but have low likelihood
by focusing on the most probable scenario, generating incor-
rect predictions and decisions if scenarios are built on inap-
propriate assumptions or biased perspectives, and increased
complexity and time consumption in scenario development
and analysis owing to the need to consider diverse real-world
variables and possibilities. Continued consideration of scenario
revisions is warranted.

To facilitate understanding among local-government team
members, the training materials were supplemented with vid-
eos and role-play. Videos provide visual information that helps
make complex content easier to understand [6]. Role-play is
effective because participants directly engage, experience the
situation, and deepen understanding [7]. These two modalities
were added because operating the program with lectures and
discussion alone could lessen motivation and sustained atten-
tion among participants; satisfaction survey results supported
the decision to incorporate appropriate supplementary meth-
ods. Additional educational methods were explored for poten-
tial application in future training. Among various approaches,
flipped learning is suitable for pre-session study followed by

discussion or problem-solving, and game-based learning can
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facilitate the training process [8,9]. Therefore, for future train-
ing of local-government epidemiologic investigation teams, the
application of flipped learning (with online pre-learning) and
game-based learning will be considered to enhance engage-
ment and motivation and to improve practical applicability
and understanding.

Strengthening the capacity of local-government epide-
miologic investigation teams is essential for protecting public
health by enabling effective responses when cases occur during
emergencies and preventing the transmission of infectious dis-
eases. Thus, it is necessary to conduct such training on a con-
tinuing basis, make ongoing improvements to program deliv-

ery, and encourage active participation by local governments.
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QuickStats

Cardio—cerebrovascular Disease Mortality Trends, 2014-2024

In 2024, the mortality rate from heart disease and cerebrovascular disease in Republic of Korea were 65.7 and 48.2 per
100,000 population, respectively. Compared with 2023, these rates increased by 0.9 deaths per 100,000 for both heart dis-
ease and cerebrovascular disease (Figure 1). Over the decade, the mortality rate from heart disease has risen by 13.3 deaths per
100,000, and both heart disease and cerebrovascular disease mortality have shown an upward trend compared with the previ-

ous year.
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Year

Mortality (per 100,000 population)

Figure 1. Cardio-cerebrovascular disease mortality trends, 2014-2024

*International classification of diseases (I.C.D): heart diseases (I20-151), cerebrovascular diseases (I60-169)

Source: Statistics Korea, Causes of Death Statistics in 2024 (2025)

Reported by: Yeonhee Yoo @, Division of Chronic Disease Control, Department of Chronic Disease Prevention and Control, Korea
Disease Control and Prevention Agency
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