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News Focus

,1,

itn of a potential human pandemic, scientists inVii

ay
\
trlle wshdretobnngthe SN'Iavlamnﬂuenzavlrus undercontrol i “
6 5 >y

jetham Battles Bird Elu .- .

And Crltlcs

cgtgaactcatgcgtgagcttaacgc
ata(taataaagr‘ttcatgcacmgtcCuaacaactaaactttattaar‘

3‘.

taattactgtcgttgacaggacacgagtaactcgtctatcttctgcaggce
ggtaagatggagagccttgtcectgatitcaacgag cac
cagaggcacgtcaacatcttaaagatg

cactcgctatgtcgataacaacttctgtgg tgatggctaccctcttgagt
actaagaggggtgtatactgc gcatgaaattgcttggtacacggaa
aagaattgacaccttcaa

>

0

RNA H}O|2HA

80 ~ 120 nm, ¥ =2

L)

influenza A, B, C, D
lafF

= —t

Of 4

=
x'IT

MR bo|A

Mandell, Principles and Practices of Infectious Diseases
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)

» 8XZ, ssRNA genome

L)

s+ QIBROIK} HIO|ZA Th
HA (hemagglutinin; 13 &A; 1-19)
A

NA (neuraminidase; F2t24t HAHZ L 1-11) NS,

Lipid Bilayer

M1 (matrix prOtein) /-NA(Neuraminit ase)

M2 ion ChannEI L HA (Hemagglt :inin)

..........

NS1 (nonstructural protein) M, (Watrix prot sin)

NEP (nuclear export protein, NS2)

Infected cell protein
NS,

v
v
v
v
v" PB1, PB2, PA: RNA transcription
v
v
v

NP (nucleoprotein) PB1, PB2, PA

(Transcriptase complex) NP (Nucleocapsid)

Mandell, Principles and Practices of Infectious Diseases

QIE TR} HRO|2{A HHH

L O H

A/Ck/Cambodia/7/04(H5N1)

-«

A°| A% antigenic description® 7|=

e 228 A=} 2004E0|LC}

strain numberZ} 70|C}

HHE X[Ho| HEL|OCt

2HE 5F S=0| HOICt




Annual rate

Spanish Flu

Infduenza 1918

Lheworst epirlemic the
United States"has ever Knowii.

Spanish Flu

120 SE00 ; ; -
"
— Visits/100 1.3, Influenza and pneumonia deaths by age !
100 = ARD hospitalizations/10* I—
P and | mortality/10° 2000 Tt 1911-1917 — 1918
80 |
1500 [
b
60 . ‘
1000
40
20 500 ‘
|'I"+‘.. '+"i.’f
O ~T T T T T T T T T : “‘----'."‘----'-'--‘-'"'.*-I 4 - 1 .
<5 59 10-14 15-19 20-24 25-34 35-44 45-54 55-64 >65 <1 1-4 514 15-24 25-34 35-44 45.54 55-64 B5-74 75.84 85

Age group

Age Divisions

Mandell, Principles and Practices of Infectious Diseases, Emerging Infectious Diseases 12:15, 2006
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1957 OFA|O} H2N2 H1IN1 + 2/ (H2, N2, PB1)
1968 23 H3N2 H2N2 + =& (H3, PB1)
2009 MZF QIS FAX} HIN1 AL =R/, HX| QIS FAXdI0|2{ A
ol==2 I. i -" (m ]|
HxNx HxNxOfl Ciet SR LS E HyNy
. : T
\Pandemlc Pandenyc/ E
9 ) Interpanderic period R M .§~
b |
é Epidemic ! Epidemic %
]
£ g
3 2
) 8.
c
[4y]
(]
=

5 6 7 8 9 10 11 12
Time in years

Mandell, Principles and Practices of Infectious Diseases



)

|
1918 “Spanish influenza” messl- 1957 “Asian influenza” 43.968 “Hong Kong influenza” s Next pandemic influenza
|

HINL influenza virus

A
Bird-to-human
transmission of HIN1 virus

All 8 genetic segments
theught to have originated

H2N2 influenza virus
HIN2 HIN1
avian virus

human virus

3 new genetic segrments fram
avian influenza virus introduced

H3N2 influenza virus

H2N2
human virus

Awian wirs
or

Avian virus

H3 avian virus

HiM2
human virus

P

2 new genetic segments from
avian influenza virus introduced

All 8 genes new ar further
derivative of 1918 virus

fram avian influenza virus {HA, NA, PB1); (HA, PBI);
contained 5 RNA segments contained 5 RMA segments
from 1912 from 191%
Adaptation Reassortment ?

Of

L

Classical swine

1997~1998, North
American pig

North American
avian

New England Journal of Medicine

Z 2lX} Hfo|2{A, 2009

Eurasian avian-
like swine

Human (H3N2)

Influenza A (H1NT)

PB2 - North American
avian

PB1 - Human H3N2
PA - North American
avian

H1 - Classical swine
NP - Classical swine
N1 - Eurasian avian-
like swine

M - Eurasian avian-like
swine

NS - Classical swine

Nature 459:931, 2009
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Natural Course of Influenza

o WHE AN 50%  c weonr
S 3manoy -
e = EE w
@Eﬂ' H%II—-!?_I 3@!’ g 383 (101) - E
o ol & 3770100 - 5
= L] = g 7.2 (99) g
© 36 (m8) Y
.:. E‘%jl% 2%(1 "’SOEI) Days after onset of ilinesses 0 1 2 3 4 5 6 7 B
o AN NN —
o HI‘OI E‘Iﬁ E1IE=1' k"ﬂ- Sare throat
Myalgia
- S L Headach
HEH g8 7Is — s i
Cough P D
Anorexia
Malaisa
5 ]
N e 3.0)74@.5 50 | 45 | 30| 10

Serum antibody (HI) titer <4 == B1

*—Coryza is an acute inflammatory condition of the nasal mucous membranes with & profuse discharge
from the nose.
t—Serum antibody titer was 64 at day 21,

American Family Physician 67:111, 2003
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ﬁﬁ? MNA inhibitors

Busding

@ M2 0|2 fet e
v amantadine -

v" rimantadine

Virus assembl |'“

< Neuraminidase 2|
v oseltamivir (Et0| & &)
v zanamivir
v peramivir

< Endonuclease 9 A

v" baloxavir

Fujita J. Influenza 2021

< inactivated vaccine, 47| Bi4(H1N1, H3N2, B/Victoria, B/Yamagata)
X

AbQF ZFA

<« 670 O| oM Wil HEF F=H: AS AR o, L& Za, AT

[%] SEASONAL FLU VACCINE EFFECTIVENESS
70

60
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| I I I I I I
0
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1. Disease X2} ©

=L

What’s the NEXT?

Survey of next pandemic

» Survey organized "VACCELERATE Site Network” is conducted in 2023
* They involved 187 infectious disease experts from 57 countries
* Participants ranked various pathogens, and scored by points.

e Result:

* Influenza virus is ranked top, due to high air-borne transmisson.

H7
{ H3N8  H5N1 a23 H9
Domestic animals

r S
e o

Receptor (923 widlite 4 "« H;u; H9, H17
binding HoN2 H18

a-2,6

as3 =
Stability %2:

a-26 '

S
Overall Points
ranking
Influenza 1 2%
1sease X Z T
SARS-CoV-2 3 1076
SARS-CoV 4 532
Ebola virus 5 439
MERS-CoV 6 319
Zika virus 7 235
CCHF virus 8 201
Marburg virus 9 170
Hantavirus 10 144
Lassa virus 10 144
Nipah virus 12 122
Henipavirus 13 65
Rift Valley fever 14 57
virus

Salmanton-Garcia, Jon, et al. "Predicting the next pandemic
: VACCELERATE ranking of the World Health Organization’
s Blueprint for Action to Prevent Epidemics.” Travel Medici
ne and Infectious Disease 57 (2024): 102676.

nature ‘https://doi.org/10:1038/s41586-024-08054-2
Accelerated Article Preview
Theglobal H5N1influenza panzooticin QA
mammals N\
R
N\
NosqpeiBauhocterind e Anios . Lowen Marf | Reson




Influenza Virus A
(H10N7) in
Chickens and
Poultry Abattoir
Workers, Australia

George G. Arzey, Peter D. Kirkland,

K. Edla Arzey, Melinda Frost, Patrick Maywood,
Stephen Conaty, Aeron C. Hurt, Yi-Mo Deng, Pina
lannello, lan Barr, Dominic E. Dwyer,

Mala Ratnamohan, Kenneth M=Fiiie,
and Paul Selleck

In March 2010, an outbreak of low pathogenicity
avian influenza A (H10N7) occurred on a chicken farm in
Australia. After processing clinically normal birds from the
farm, 7 abattoir workers reported conjunctivitis and minor
upper respiratory tract symptoms. Influenza virus A subtype
H10 infection was detected in 2 workers.

HIZ

Human Infection
with Influenza
Virus A(H10N8)
from Live
Poultry Markets,
China, 2014

Tao Zhang,' Yuhai Bi,' Huaiyu Tian,' Xiaowen Li,"
Di Liu, Ying Wu, Tao Jin, Yong Wang,
Quanjiao Chen, Ze Chen, Jianyu Chang,
George F. Gao, and Bing Xu

Human infection with avian influenza virus A(H10N8)
was initially reported in China in December 2013. We char-
acterized H10N8 strains from a human patient and from
poultry in live markets that infected persons had visited. Re-
sults of ge and virus sug-
gest that the virus strains that infected humans originated
from these markets.

HIN1, H2N2
H3N2

H17N10
H18N11

H1»HA“*H7‘ H10
HIN12,

H2N3 H3N2
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SQIKIO| MfBiEt

DZLHI 012 _Z£F USFALL (Al)

> M=2 2.3.4.4b HIS HONID} 212+ 283 At

Ruopeng Xie et al., hioRxiv 2022

Host

Domestic Birds
Wild Birda
Human

Region

China
RN Japan Korea
Al H South Asia
West Asia
urope.

] 100 sequences

I 5M cases

Clade2.3.4.4b

S MIAIEL! KIS
20208 SEMM AZ
HENG+NT

2018 | 202225

2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2002 2006 2010 2014

Figure 1. Epidemic Curve of Human Cases of A(HSN1) by lliness Onset Date, 1997-2023 by Country (N=893) i
= United iates (1=1)
¥ United Kingdom (n=1)

CDC, Human Cases of H5N1 2023  Nepal (1)

#india (n=1)

i H5NT 2IAIZH A H|

Myanmar (n=1)
£ Paistan (n=3)

Sermnrc 22JH= 893 Z+H (20234)

ECambod (1=58) P
C China (n75) ]ggsl_j > -lx-l—*——bll—J_l—
HOjboutin=1)

EEgypt(n=359)

Bindonesia (n=200)

Wireq (n=2)

B Thailnd n25)
BTurkey (n=12)
WVietnam (n=123)

8

&

Numberof Human infections.
8

8

Jan Jul Jen Jul Jan Jul Jen Jul fan Jul Jan Jul Jan Jul Jan Jul Jan Jul Jan Jul :an Jul Jan Jul an Jul Jan ul an Jul Jan Jul -an Jul Jan Jul Jan Jul Jan Jal Jan Jul Jan Jal Zan Jul Jan Jal Jan Jul Jan Jul an

199 199 19% 2000 001 2002 2003 2008 2005 2006 007 2008 003 2010 201l 2012 03 2014 2015 2016 20U 2018 2019 2020 2021 2022205
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Turkey slaughtered in UK where Al was found damage caused by the recent surge in Al
[https://www.dongascience.com/news.php?idx=58339) https://www.bbc.com/news/science-environment-63464065

Detections of Highly Pathogenic Avian Influenza in M:

B Fiyway:
[ --— [ e

Disinfections underway in Freibeng, Cambodie, where Al cases
have been confirmed
https://www.nbcnews.com/health/health-news/bird-flu-father-
daughter-cambodia-not-spread-person-to-person-rcna’3076

USDA APHIS, Detections of Highly Pathogenic Avian Influenzain
Mammals 2023

HMHHIN E2=S2 st
MHMIA 22 8MDHSE = HIAL
SEhESIEEN,

HSNIC| ZRF & St
ZRT0IM Zl4 200249] ZHS Ak A
Ol= 237 Z=- 144012 | ZXFF0HIM HSNT HIO |24 &2

Ol= SHA0A 2 Al 2

*  Serological positivity
J Mortality events

EFSA, ECDPC, EURLA. EFSA Journal (2023)



HAN1, ZR0IM

> 20IM EIZEC

| HPAI 2

ST,

> 2024 33 BIALA R4 SE0IA TH 2 HONIEA

> 0|52 BIARA, ZHRHA Z=E ZetstOI= LH 157H =0IM 473

) ZHE MAS2 AE g7 2o, LR iz sz

) AR0IM =2 sECIHIOIHA HE

) ZelsttE ZE E3E HI0I2A Mill= +RAIHIZS St At

HSN1, ZA0HIM 2

Number of Confirmed Cases in Cattle by State, L'e%;nd M 261050
Total Outbreak Biwiwo Msito7s

Wiito2s W75+

PR

Number of Confirmed Cases in Cattle by State, Lm:d M 26050

Total Outbreak

Wiwio Msiwors
Wiito2s M7se

https://wwwnc.cdcgov/eid/article/30/7/24-0508 _article

1,021 herds confirmed
17 states

https:/www.aphis.usda. poultry

https://www.sciencenews.org/article/bird-flu-cows-infection-mammal-outbreak

fluenza/hp




HoNI, Ea0IM 2=

) QIZH A A Bl ZR=

National Total Cases: 70
sl g il vl Y Cases  Exposure Source

41 Dairy Herds (Cattle)*

: éa“ﬁ
Y ] g 3 24 Poultry Farms and Culling Operations*
iksandwaterfowls  Poultr y i {
| 2 Other Animal Exposuret
Human bird flu

S5HH5NT HIOI24A2] Z0]

~
transmission routes ! e
a4 3 Exposure Source Unknown#
3 n 7/ Although most human infections stem
. “ from contact with poultry, there has been * AMHE] = | ] RO =
b onelikely case of human-to-human d‘% M= 2 2tE :gd 0._1—55 ==
transmission in Indonesia in 2006. 1 I35 Ol TR E=J [Et ZQF%

22 12 Sl aE o5
f o2 Rl0IS H0IBHS gI9i8

Source:

CDC (2025)

EozZH2H & 70742 H5N1 ¥ T,

0

) H40| RRE S8 0|2 HONT Hi0IHA 2

> BIARA SEGIA HONT 2 HA0| MLRE O 00| 24012 | & Bt 012 HIAL
Y 0SS EE, B2, 23 &%, & S Y 2.

> PCRAAMIM 00| 2] & HA L HZ0HIM HONT HIOI2HA &

> FDA ZEAIGIAM AIES EHIH SR 57H MZ S 1JH HPAI S HIS

) HRE MUS L= 2UTGHLL HIZEE RKRZ 2ot SZHMIIRIY EM

1 https://www.biorxiv.org/content/10.1101/2024.05.01.591751v full

2. https://optimeal.com/blogs/news/can-cats-drink-milk

3 https bbe.com/future/article/20240510-bird-flu-in-cows-has-caused-concern-amongst-milk-
drinkers-experts-say-its-still-safe-to-drink




HAN1, ZF0IM

> EHXICIAT 24 HONT HE

USDA animat and Plant Health Inspection Service
=r-0
A s DEPARTMENT OF AGRICULTURE

Federal and State Veterinary Agencies Share
Update on HPAI Detections in Oregon Backyard
Farm, Including First HSN1 Detections in Swine

> 102 29, 22|HF2| JISF X Al SEUIM EHXI H5NIOI NS E HEE
> PEHOIMKI gtk & (2 0k 24, 2 Okl AL B)

) SEQ| K VISFE K, A= SZt BHIE SR

— EZH MU IS0 &

) ERT M30PH= &RILIRI 432

https://www.aphis.usda.gov/news/agency-announcements/federal-state-veterinary-agencies-share-update-hpai-detections-oregon
https://www.porkbusiness.com/news/hog-production/usda-invests-176-million-protect-health-and-welfare-livestock https://www.meatpoultry.com/articles/27064-vigilance-and-preparedness-are-priorities-in-keeping-asf-out-of-the-us

=

RUSSIA
ARCTIC
QCEAN GREENLAND
(DEN.)
UNITED
STATES
LABRADOR
SEA
HUDSON
BRITISH CANADA
COLUMBIA
“VICTORIA OTTAWA g,
PACIFIC
OCEAN ATLANTIC
UNITED STATES OCEAN

o Kl FHLICH &AlZiot SAI= SHISEFHLICHA BHRH ©12F HONT 243 At
« HIOI2A: H5NI, clade 2.3.4.4b, genotype D1.1
« JI3 E2|EIA| ZEHI0 V=% 2 A2 = A HIOIHA K= S
- SH0

OIZHMIE Z&A BJt

OIZtHIE LH BA S5 &It
- S&h A FEEF 2 )R~
- LEEE =Y

I

o 52t E2 (ARDS)

nada.ca/en/public-health 4/11/update-on-avian-influenza-and-risk-to-canadians.html
https://www.nature.com/articles/d41586-024-03805-4




H5NI 212 S5 2ted Al (0I=, ~2025.01) @

HUMAN BIRD FLU INFECTIONS

66 CONFIRMED CASES

) First HS5N1 death : 1 death (Louisiana) as of Jan 2025.

) Virus : H5N1, clade 2.3.4.4b, genotype D1.1

) Origin : Backyard poultry & wild bird exposure

) Mutations :
- HA mutation(Low-frequency) — Possible increase in @2-6 sialic acid receptor binding
- No PB2 E627K or MB31L (mammalian adaptation markers)

- No antiviral resistance markers

cde.aovlbird i 1-response-12232024.html
first-bird-flu-related-h doath-n-lovisiana

H5N1, A HIM ME2 genotype®| 2+e3 (202° W

T (Nevada Losation Map
USA

USDA confirms spillover of 2nd H5NI avian flu genotype in diary cattle
) WIHICES 24 SEIA MAEI QLM H5NT 2.3.4.4b genotype D1.1 0] ZE&E!

SATHTIR] 013 2440 ZHIFHUE HENI 2.3.4.4b= 25 genotype0| B3.130IA2MH, HAMHA MES genotypel| ZEE! 42 A ALl
H5N1 genotype DI.1 2 20244 121t HE 20| 0F ZF0A S5t genotype 2 0 SRV I=SF0HIM St =
20245 NN IHLICH3MI AL S5 A2 20255 12! O]=2] 2 H5NT AF2H AR AHEICI HEOI24A Tt genotype DLIGI &t

v

MBS

SITHTIKI Z2A0IM ZZEIAE HN genotype B3.13 2 AR ZHAHS [ ZAt B0t =871 &
GIRIZE O1E10H ZA0IM Z4Z=E! HENT genotype D11 2 X2 = X1l AERIUINIM S5 =871 22IE QLT ARV UASESE

H5N1 D1.12| A9t ZRF AH0I2] ZHi0 [HEH 15t surveillancel t O1Z010¢

~

https:// indis i html
https://www.avma. ian-infl enza enot e-f !ound dairy-cattle
20 com/Health/Ueda infected-2 id=118507519




= H5NI HPAI Human infection cases(2020~2023.07)

H5NI, &84

Year Country Infection Degree Death clade c
Severe Death 2.3.2.1c a s e
Cambodia 2
Mild Survive 2.3.2.1c .
Chile 1 Severe Survive 23.4.4b fat a I Ity
2023 China 1 Severe No reported 2.3.4.4b
Asymptomatic Survive 2.3.4.4b
UK . Asymptomatic Survive 2.3.4.4b ra te Of
Asymptomatic Survive 2.3.4.4b
Mild Survive 2.3.4.4b H 5 N 1 _5 6%
-—
USA 1 Fatigue Survive 2.3.4.4b
China 1 Severe Death 2.3.4.4b
Ecuador 1 Severe Survive 2.3.4.4b ( 1 3 6/244)
2022
. Asymptomatic Survive 2.3.4.4b
Spain 2 - -
Asymptomatic Survive 2.3.4.4b
Vietnam 1 Severe Survive No reported
India 1 Severe Death 23.2.1a
2021
UK 1 Asymptomatic Survive 2.3.4.4b
2020 Laos 1 Mild Survive 2.3.2.1c
Clade Infection Death Fatality(%)
2.3.4.4b 12 1 8.33
E— 2.3.2.1a 1 1 100
2.3.2.1c 3 1 33.33
Total 16 3 18.75

@gg.',—,.l_\ M WA WO FK Ops Mol ARl BRI A RO AY oo Amx

SEHZ EHMZ A HYL-- AL M 15% 28

ATARZH| 2025-02-17 1427

opRt, gapet XRQIERAX LS LM
HIO|E Kol bl Shit

[AP gty A R

(ME=q1gtz2) 22HE1 7|%t = 0|Z0flM A2t 72{0] o & A 15% SECIUM BUCH LB UEE
X B0 Bl Yol AR

https://www.yna,co.kr/view/AKR20250217064000009?input=1195m

SO K] BUSINESS  mtin2 suage) 52 P e
& $H3BUSINESS
% A2t B8, HolM & 7| 2Ck.. 25 HE' Q17|

171455 4% 20050217 1728 H FIX e

2eFoR

030 A2 712{0] SSSHBM S §8 7|24 7PY0| £1 UCH Olo] AEE Wi UHS YAFE
St HE HHIA7E FRUD Uk

USASH|0l2t NBC § HX| D0l W29, B2 0|5 2lo] H243t AR 37152
CHOJ AjE| =8 0| 83t2 UCh

A g ol U

https://magazine.hankyung.com/business/article/202502170570b




SURHHO0I24A 24

3. Hi{SS= UH, 1201)
SISEULL

SEIC 110101 2] H5N1 £l

@ United | UN News
Nations

Global perspective Human stories
A
‘Low risk’ for humans, as cats in Poland test positive for avian influenza

- 47T HIAE (001 460H1, 712H 10H21)
- ZEEIE 1370 KIG0IM 2924 254(62%)

= AL
oo
e s e b e e S s _ &= map sieAd kl}\l. A2 =AF
According to WHO, as of 11 July, authorities in Poland tested 47 samples from 46 cats and one capive caracal wild cat. Of these, 29 were TE L, 20 =AM —o oo
found to be positive for influenza A (HSN). - _I?_?d 20t ez $_ XO-I
Fourteen cats were reportedly euthanized, and a further 11 died, with the last death reported on 30 June. - 'I 4'] |_E I °|_I‘E||'A I,' '| 'I I] I,EI Hﬂ A I,
The posi I ported from 13 ical areas within the countty.

HiOl2 A

- clade 2.3.4.4b2 QAFSHH5
- PB2 (E627K) H40]| =l
- EEIEO| 0 RFOI VISR IM A

R QIES|ARLHIOIZA

blog.gov.uk/2017/02/17/bird-flu-i his-winter/
https: who.i ies/di: threak: item/2023-DONA476
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PB1, PA
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A/mallard/Russia Primorje
/101T/2020(HBN2)

AMallard (Anas platyrhynchos)
ISouth KﬂreaIKNUZOZ 1-48/2021

LPAI-Eurasia lineage

A/Spot-billed_duck/Korea
K22-742/2022 (HSN1)
/K22-856-2/2022 (HSN1)
/K22-862-1/2022 (HSN1)

AsSpot-biled_duck/Korea
/K22-920/2022 (HSN1)

HPAI-South Korea
genotype |

HPAI-South Korea
genotype Il

<20234 [HEHI=0HIM 22l

ANorthern PintailRussia A/Cygnus columbianus
Primore/298/2019 (HIN8) /10—14/2022 1HSNS) IHubei/121/2021 (H5N1)
] 1
HPAI-Origin of China
genotype G10

L |

r A

Affeline/South Korea
/SNU-01/2023 (H5N1)
/SNU-02/2023 (H5N1)

2.3.4.4b

HPAI-South Korea
genotype Il

G J
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H5N1 clade
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Significant amino acid changes in each gene segments
D701N
166M 1109V 1133V R340K K389R G590S V598T K702R
1 759
P2 = |
N-terminal domain Mid Cap-binding Cap-627 linker 627 NLS
D3V D622G
1 I 757
Pet H _*_
N-extension Fingers Finger-tips ~ Palm Thumb C-extension
N383D
S37A R204G K385E N409S
1 I 713
PA L
Endonuclease Linker Arch C-terminal domain
S133A T156A
1 566
wa [ I 1
Signal peptide Hemagglutinin 1 Fusion peptide Hemagglutinin 2 TD CD
1255V
1 459
NA I.
CDTD Stalk Head
< Mammalian adaptations in South Korean cat isolates >
Green texts: AA Changes identified in both cat and avian isolates
Red texts: AA Changes identified exclusively in cat isolates
2 o|s0| XX (2 orn| EN| CIAFE/
,\7y )
Rapid communication & Open Access
Influenza A(H5NT)-Suspect case definition |ﬁsymptomat|c infection with clade 2.3.4.4b highly
pathogenic avianpfluenza A(H5N1) in carnivore pets,

Italy, April 2023 OGheck for updates

Ana Moreno' @@, Francesco Bonfante?, Alessio BortolaMRrene Cassaniti®#, Anna Caruana® , Vincenzo Cottini’ , Danilo Cereda’,

1. Common clinical signs in mammals
: Both Respiratory & Neurological signs

X N X Marco Farioli%, Alice Fusaro?, Antonio Lavazza', Pierdavide L ni®, Davide Lelli' , Andrea Maroni Ponti® , Claudia Nassuato’ ,

+ Lists of Respiratory signs Ambra Pastori? , Francesca Rovida# , Luigi Ruocco® , Marco Sordilli®T¥aysto Baldanti®#* , Calogero Terregino?*
1. Nasal & oral secretions
2. Dyspnea, edema Mortality  Culling
3. Cough '\ .

« Lists of Neurological signs Apsl May june
]. Tremur 17 19 21. 28 13 7 20 z
2. Convulsion ; I T l ] Difficult to
3 Maxa | \| [ I‘I 11 | I LI Surveillance
5. Paralysis y l NS ‘

. ] Ns } 8S n BS =

2. History N
» Contact with infected dead poultry, including raw feed =T
+ Close proximity to a wild bird or poultry farm REERRnS SRR

* 5dogs &1cat
+  PB2-T271A (mammalian adaptation)
* Dog & Cat = Human X
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EMERGING INFECTIOUS DISEASES

ISSN: 1080-6059 Figure:3

EID Journal > Volume 30 > Number 10—October 2024 > Main Article > Figure 3 o 100 ©

X

- -

Volume 30, Number 10—October 2024 8 80
Research E 60 E
Pathogenicity of Highly Pathogenic Avian Influenza A(H5N1) Viruses Isolated from Cats in Mice and © 40
Ferrets, South Korea, 2023 2
Il-Hwan Kim’, Jeong-Hyun Nam', Chi-Kyeong Kim, Yong Jun Choi, Hyeokijin Lee, Bo Min An, Nam-Joo Lee, Hyoseon Jeong, Su-Yeon Lee, Sang-Gu Yeo, Eun-Kyoung Lee, Youn- E 20 B
Jeong Lee, Jee Eun Rhee, Sang Won Lee, Youngmee Jee, and Eun-Jin Kims >
Author affiliations: Korea Disease Control and Prevention Agency, Cheongju, South Korea (I.-H. Kim, J.-H. Nam, C.-K. Kim, Y.J. Choi, H. Lee, B.M. An, N.-J. Lee, H. Jeong, S.-Y. wv O
Lee, S-G. Yeo, J.E. Rhee, S.W. Lee, Y. Jee, E-J. Kim); Animal and Plant Quarantine Agency, Gimcheon, South Korea (E.-K. Lee, Y.oJ. Lee) T T T T T o T B

Main Article

01234567 891011121314
Days postinoculation

> =LH 0] 22130 Mz Hald Zut (KDCA)

>

<PBS,n=3
YC/2022,n=3
“YS/2023,n=3

= GA/2023,n=3

A/duck/Korea/October 2022 A/feline/Korea/July 2023

Mortality rate 33.3% 100%
Infected tissues L, 557 L, 2571, A&, HIA, MEL 2L &

— EB627K or D701N, which are mammalian adaptation markers, were identified in the PB2 gene of cat influenza viruses

Kim I, Nam J, Kim C, et al. Pathogenicity of Highly Pathogenic Avian Influenza A(H5N1) Viruses Isolated from Cats in Mice and Ferrets, South Korea, 2023. Emerging Infectious Diseases. 2024;30(10):2033-2041. doi:10.3201/eid3010.240583.

ZLH JHOIZ=OK} H3N2 ELA (2007HE2E)

> I QIESAT} (HIN2) : £F KL (EFUH M= HEY, HHllM= DEaA)

& s g
# # /
&= ;ggwﬁf % @ﬁ“
.@Aa@gv K2
1 b % e %
1,4,5,6,7, 8 12,13 : Virus solated. 1,23 5, &
52,385,140, 11,42 :Seologeat 5,63, 9, 10,11,12,13: Sarological Tsointed(5,12,15)

125,67,89,10,1114,16,49 : erolagical

Transmission of Avian Influenza
Virus (H3N2) to Dogs

Daesub Song,"' Bokyu Kang,"' Chulseung Lee,* Kwonil Jung,t Gunwoo Ha,i Dongseok Kang,t
Seongjun Park,§ Bongkyun Park,§ and Jinsik Oht

Emerg Infect Dis. 2008
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Viral adaptation via
reassortment|in a
mammal

Viral adaptation via

spread|between
mammals

HNRFHIO 1A 2

C

Adaptation of avian
H3N2 to mammals
over time

Receptor specificity

Acid stability of HA

Replication in human
lung cells

HHE BN -

M NN =2B.

Viral replication in dogs

Spread between dogs

Aerosol-transmission

between ferrets

H EEEEEE'

HEEENEN

mammal-
like

Barbachano-Guerrero et al., eLife (2023)




2I2It (Reverse zoonosis) .. o N

“SE0M ARCE"

O AT Jo3Hy

—Trooooo

OHH=ES
MRS=
HiiS=

> AENHS20| 20| ZE = MUH

) &I J2|A012 “ Anthropozoonosis” , Anthropos=21=, Zoo=SE, nosis=&H,
“Al2ht S201 20| 20| k= MH”

) HRNIEE AEISE SACE MZI5I0] “SSEFH AIRICE" Hiek0| YHHN

) “Zooanthroponosis”, “Reverse zoonosis” =23-014-=S5 X9

Methods

Nasal swab samples (n=458) collected from cats with respiratory symptoms
*  RT-gPCR analysis performed with HAl assay confirmation

Samples collected from veterinary clinics in Kunshan City

Virus Distribution (n=458) Seasonal Distribution (n=13)

I HIN (9) M sis (2
T4 [ H3N2 (4) M Fw )
I Negative [445)

‘ Intensify cat observation during influenza periods

Umar S et al. /nfluenza Other Respir Viruses (2024)
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SAa 2,3-gal

a 2,3-gal H I8l
Sialyl-galactosyl 17|

(SAar 2,3-gal)

ol SE710IMCl o 2,6-gal HEIE I
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HS5NI virus outbreak
Bird Flu in Humans %

Avian Flu Virus Human Flu Virus

Pandemic

'* O
—~) ‘ + ¥ +

Natural reservoir of
Influenza viruses

Reassortment
Swine Flu virus

£MOZ HTIE|

=/ ===

+ 1918 AHIOI =zt BEH|D * 0424 2| AHHIDERI
. 2008 EHX| =2t 20095 T =24 0135, 37024 0AI0] 24014240
AR ETE D US
— EHAI &SI S2H0(|E ENKIOH | $I8F - 20200525 2023umiK1 012, AT, G
ZAI71 01 0{MH0F & CHRIOIA] O1ZF AIEIAS =24 H3N2 A7 HOA B TS

=LHHIM S2I=! EiX] ST

Eurasian avian-like

swine(HINT)
Swine triple
T Reassortant(HIN2) ‘
pdmO9(HINT)

\ /

Swine triple
Reassortant(H3N2)

2023 Influenza A (HIN2)
H3N2pM

doi.org/10.3389/fmich.2013.00307



Hl antibody titer against vaccine strain*

Virus GCO0503/H1IN1  GCO0502/H1N2 GC0407/H3N2 #30/H1N1 #14/H1IN2 #26/H1N2 #Hoam2/
Serum (2005) (2005) (2005) (2023) (2023) (2023) H3N2(2023)
COOS03/HINT 1280 80 <10 <10 <10 <10 <10
CooB0A/TN 80 80 <10 <10 <10 <10 <10
GCO407/HIN2 <10 <10 80 <10 <10 <10 <10

mouse
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Live Bird Market

Inter-species
transmission to
mammals




Disease X2 QIS0 X} HIOIHA: SZt Ml

Avian H3N2
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Distinct host jumps

g

HeloH KISH= 2HE 3152

bt

HezjstK|2 STIEOI Al
DO BHAIS ARM| ZH3H0]
MItEl= A MOEELCH

JISEHHI SHELH

==

‘."I ;1 b ;‘""M-

>
E lo) A x _I —_— The evolutionary drivers and correlates of viral host jumps
1 | H }0 | E1 } Analysis of publicly available viral genomes shows that humans may give more viruses to animals than they give to us, and reveals evolutionary
- —_ = ”' ’ mechanisms underpinning viral host jumps.
__I__l a J.LI._I 2 HH XI‘O I Cedric C. S. Tan, Lucy van Dorp & Francois Balloux
Research Open Access 25 Mar 2024 Nature Ecology & Evolution P:1-12
Host genus
i  "=E2 - 017V MLt 17— Z=2"0| 2HH 2 (64% vs 36%)
Sus (pigs) o= —_r— L — i o= LS (1] 0).

Gallus (chickens)

Bos Gt - SARS-CoV-2, MERS-CoV, 1AV} 2120l A S=29| HTHHIA

Anas (ducks) .
Others é I:l |E§ N‘ﬂ
Missing

m
rln

« OIZt—FSE=0| Mt EIHEHE E56, JE= 2
MES==FHO| HI0OIHA HIOIH &2

i

Bootstrap paired t-test: t = 227, d.f. = 999, P < 0.0001
1

- ME THH HSS 2ol SS0t 2I1ZHAI0IC] HIOI2A M I seket
ZATH ELIHE 2ot 2R

Anthroponotic Zoonotic

Event type

https://www.nature.com/articles/s41559-024-02353-4



control
outbreak
Clinical Signs
Exposure In humans
Clinical In humans
signs = AT
In animals Vi 5

. Humans seek
. medical care
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https://www.shutterstock.com/ko/search/disinfection-farm
https://time.com/6976402/bird-flu-next-pandemic-testin;
https://www.avma.org/news/200m-federal-government-aims-stop-spread-h5n1-among-dairy-cows
https://time.com/6976402/bird-flu-next-pandemic-testing/
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(One health, one medicine)
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News Focus
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of a potential human pandemic, scientists inViet
the H5N 1 avian influenza virus under control
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< H5 influenza virus= 107H2]| cladeZ2 &&

5M cases

H5N1

2021/22

Host

Domestic Birds
Wild Birds
Human

Region
China
Japan Korea
South Asia

B southeast Asia
West Asia

Africa
Europe
North America

2.2 e 2005/06

2005 2007 2009 2011 2013 2015 2017 2019 2021 2023

T T T T T T T T T T T S
2002 2006 2010 2014 2018 2[)22?9;\‘?":8

Nature 622:810, 2023

o CHYS ZQROIM T8 QS2AX Ho|HA Z2Y B2
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v HE ZRO| EHOZ QHE SA MH

© K& ZQB-ZQE MO} 7ts

Emerging Microbes & Infection 12:e2155072, 2023
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Probable Person-to-Person Transmission
of Avian Influenza A (H5N1)

EAOjAM o] &5t & ZHE
Attended funeral

index patient’s village

Mother Returned to other province

J Admitted with pneumonia

' l I

——————1— T - o1 — T
227 29 31 2 9= 7= P TI 1s 20 22 24 26 28 30 2 4 6 8

SAF A1

Admitted with pneumonia

Index
Patient Transferred to provincial hospital and died

}

)
2004 9= 25 9= 9= 2004

New England Journal of Medicine 352:333, 2005
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New England Journal of Medicine 353:1374, 2005



2024, O|=;, H5N1

The eyes have it: influenza virus infection beyond the @ ®

respiratory tract o '

Lancet Infectious Diseases 18:e220, 2018; New England Journal of Medicine 390:2028, 2024

2024 ~ O|=3, H5N1

withlive virus and then touch your eyes,

If you touch something contaminated
®
nose, or mouth

HBNT virus

into your eyes (like raw milk from an infected

I Ifyou eat, drink, or inhale droplets
cow, forexample)

If a liquid contaminated with live virus splashes
contaminated with live virus

22 -
20253 48 10 ¥X

SAXl: Centers for Diseases Control and Prevention
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Genetic Sequences of Highly Pathogenic Avian
Influenza A(H5N1) Viruses Identified in a Person in

Louisiana

WHAT TO KNOW

CDC has sequenced the influenza viruses in specimens collected from the patient in
Louisiana who was infected with, and became severely ill from HPAI A(H5N1) virus.
The genomic sequences were compared to other HPAI A(HBN1) sequences from dairy
cows, wild birds and poultry, as well as previous human cases and were identified as
the The analysis identified low frequency mutations in the
hemagglutinin gene of a sample sequenced from the patient, which were not found in
virus sequences from poultry samples collected on the patient’s property, suggesting
the changes emerged in the patient after infection.

Centers for Diseases Control and Prevention
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Lancet Infectious Diseases 24:e522, 2024
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% 2013EH H7N9 AtEH Z4H XS B
% 2014H~20179 Z=1, 173 AMA
< L}o] a2 58.4M (+/- 13.7A])

» U5 Mol g2l g

v/ WgR (@=) 7

/R b
!

A
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fa

< oseltamivir, peramivir, IVIG §0]

< 6H(35.3%) At

Internal Medicine Journal 50:1115, 2020

5 UASFAUKX} AEHAE AAA-H5NG6

=, 6M| o{O}7F AT} oMK SR &
7|1 8X| 220 H5N6 B, k| X ol ™0 A H5N6 RT-PCR ¥/

SH| M|, ZITH O|F IV peramivir 3Y

B ) = T2-FLAIR

Emerging Microbes & Infection 11:2437, 2022
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Table 2. Serologic and Clinical Characteristics of Avian Influenza A (H5N1) Infection among Contacts of Patients or Infected Animals.*
No. No. (%)
Group Location Year Assay Method| Tested Positive Comment Reference
Household contacts Hong Kong 1997 MN, ELISA, WB 51 6 (12) Concurrent exposure to poul-  Katz et al.®
Tour group contacts 26 1(4) try in 5 of & positive house-
Workplace contacts 47 0 hold contacts; 0 of 9 non-
household contacts positive
Poultry cullers Hong Kong 1997 MN, WB 293 ERE) Seroconversion in 1 with mild  Bridges et al.?
acute respiratory illness
Poultry-market workers  Hong Kong 1997 MN, WB 1525 — Most asymptomatic Bridges et al.?
(estimated 10%)
Health care workers Hong Kong 1997 MN, WB 217 8 (4)t Seroconversion in 2; most Buxton Bridges
with contact asymptomatic et al?
Household contactsf Vietnam 2004 MN 51 0 0 of 83 controls positive
Contacts of sick poultryf ~ Vietnam 2004 MN 25 0 —
Health care workers Vietnam 2004 MN 83 0 2 with suspected iliness (not  Liem et al.2®
with contact confirmed)
Health care workers Vietnam 2004 MN, RT-PCR 60 0 Mo recognized illness Schultsz et al .2t
with contact
Health care workers Thailand 2004 Clinical only 54 0 No recognized illness
with contact]
Health care workers Thailand 2004 Clinical enly 35 0 No fever or influenza-like Apisarnthanarak
with contact illness et al.12
Poultry cullers| Indonesia 2005 MN 79 1(1) Asymptomatic

New England Journal of Medicine 353:13, 2005
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< M2 0|2 X}Th

v' amantadine

v rimantadine
< Neuraminidase 2|
v oseltamivir (EtO| &),
v zanamivir
v peramivir

< Endonuclease 9 A

v" baloxavir

Fujita J. Influenza 2021
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w0 27t X1R T 24
v 1997H ~ 2009, 1271 L2}, & 398H H5N1 Z4'H X} XI=
9

o
v 123H2 SHHIO|2{A K| 0o BHX| QT 98- 2 oseltamivir £

Hl oseltamivir £ (+) =S
EE[Y EE[%
YEE%] B oseltamivir £6{ (-) s==l 01]5/18
80
49/12 13/20
60 60
28/58 15/31 16/32
40 23/58 40 3/8 379
20 4/21 20
5/55 I
0 ] 0
=}

16A| O]at 16M|-344| 35A] O] At 29 ofLf 32Y-5¢ 6YU-8Y 9-11Y 12¢¥ O]

Journal of Infectious Diseases 202:1154 2010
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Travel Medicine and Infectious Disease 55:102638, 2023
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< M| & sialic acid a 2,3-galactose T=8H|71 QS

v M7|&X|-H = AZAEL HE, non-ciliated bronchial cell

L

mainly
a-2,3

RSC Chemical Biology 5:167, 2024
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v AR IL AL AFO] MItt Bt = AUF
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Travel Medicine and Infectious Disease 55:102638, 2023



< Hemagglutinin2] M Zese| ofo|ito]l 2% AM Qo
v ' H1 190 Glu: ZF% & Zg, H1 190 Asp: AIE +=8H| 2
v H2 226 GIn: ZF &M ZT, H2 226 Leu: AR +=8X AT
v H3 228 Gly: =&/ =8| AT, H3 228 Ser: AR +=8H| ZE

v H3N8 Gly228Ser, HON2 lle155Thr
v" H5N1 129, 134 mutation

< OfX| 2k Ch=2h(HA #HO| - L9 T/d)ot7] o2 2 SHO| UAS

F
gl

v HA $8%8| ZeHE9| ofo| A #o| Qloj = HE| 9

o
HA
v 2F 203 zaeh ofg] 2910] 20{517| {E0| 0| oS

ol
g

Glu glutamic acid Asp aspartic acid lle isoleucine
GIn glutamine Leu leucine Thr threonine
Gly glycine Ser serine

OIS F AKXt HiO|H A FZ &

d|

< T8H|2| sialic acid £0[4 0|2| pB2 THo| HO| = 20

< CHEX Q! HO|7} H5N1 E627K

OPEN aACCESS Freely available online PLOS patHoGENS

Transmission of Influenza Virus in a Mammalian Host Is
Increased by PB2 Amino Acids 627K or 627E/701N

E glutamic acid, avian virus
K lysine, human virus
N asparagine

PLoS Pathogens 5:1000252, 2009



tEhat A ArO| Hupot A O|F X[ = Ho| TS

IRAT

+» Influenza Risk Assessment Tool, CDC
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*+» Tool for Influenza Pandemic Risk Assessment, WHO
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M2 & 2| |
v" Amantadine

v Rimantadine

Neuraminidase & A| ]|

v’ Zanamivir
v' Oseltamivir
v' Peramivir

v' Laninamivir
Cap-dependent endonuclease & || 4|

v" Baloxavir marboxil

yro] 2 24| 248

A A (genotypic assay)

0

Hy 2AMH (phenotypic assay)

v 3pHpo|2| Aof T3t HRo| 2 A9)

v’ HIO|B{ A9 A2 2 §O|5 = HitH

O 12 1 -d /31—

JHO 2 A4 Y ddh HEH FUAS H7|ME =4

7| 0l e FHo|2 A4 Y8k HEE 7

- TT - 1

a8 A5hS M| ZHj

Int J Environ Res Public Health. 2022 Mar 4;19(5):3018.
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H5N12| SHH}O| 2| AA| ZH4Ad

¢ 2022-2023F I EHY XEQAEZAAHIO| 2 A FAM

QXY £ — neuraminidase (NA) & # 0|

NAI reduced inhibiton/highly reduced inhibition &t

NA-1117T 1(0.69) 6 (0.51) 1(0.08) 8 (0.30)
NA-R152K 0 1(0.9) 0 1(0.04)
NA-S246N 0 0 2 (0.15) 2 (0.07)
NA-H274Y 0 0 4 (0.30) 4 (0.15)
NA-R292K 1(0.69) 0 0 1(0.04)
NA-N294S 1(0.69) 1(0.09) 3(0.23) 5 (0.19)
24 7| 3/146 (2.05)  8/1175 (0.68) 10/1320 (0.76) 21/2698 (0.78)

J Infect Dis. 2024 Jun 14,;229(6):1830-1835.

H5N12| 3HH}O| 2| AR ZH4Ad

e 2022-2023 THHEM XEQIEZARHO|Z A B
0]

CENI reduced inhibiton ¢

PA-E23K 0 1 (0.09) 0 1(0.04)
PA-K34R 0 0 1(0.08) 1(0.04)
PA-A36V 0 0 1 (0.08) 1(0.04)
PA-A37T 0 0 4 (0.32) 4 (0.15)
PA-138M 0 0 1 (0.08) 1(0.04)
PA-138T 0 0 2 (0.16) 2 (0.08)
PA-E199G 0 4 (0.35) 0 4 (0.15)

A 0/119 5/1154 (0.43) 9/1270(0.71) 14/2600 (0.54)
oto%?lvf;/i}%*(}iw Z2IE H5N10l A = D1 = E1E NA/CEN S NI Al 24 XSt o & B0| &0l

J Infect Dis. 2024 Jun 14;229(6):1830-1835.



H5N12| SHH}O| 2| AA| ZH4Ad

NA 2|4, IC,, CEN A4, EC,

AAH:IO

Oseltamivir Zanamivir Peramivir Baloxavir
2.3.2.1a - 1.05£0.52 0.32%0.08 0.21%0.03 0.30%0.06
(n=10)
2.3.4.4b - 1.46£0.18 0.24%0.08 0.09%0.01 0.29%0.06
(n=12)

NA-S246N 8.6510.24 (6) 0.21£0.02 (1)  0.48+0.07 (5) 0.92%0.11 (3)
NA-K432E 11.75+2.08 (8) 5.5240.89 (23) 0.63+0.23(7) 0.18+0.01 (1)
NA-T438] 3.95£0.42 (3) 9.31£1.62(39) 0.86+0.28 (10) 0.33+0.07 (1)

J Infect Dis. 2024 Jun 14,;229(6):1830-1835.
H5N12| H[O| & 24 2448

2| 2|5HH 2022-20235 A 32| JE HIO|2{ AE0| T £ &2 NA
LIRS EEE‘#%Z_]I ORE ZtAMS HO|

*  NA-K432E, NA-T43819] HI =7} O A =QF 11 (3.85%, 104/2698) O| A%
Ho|
D

zanamivir, peramivir0]] Zt4A ZstE E

J Infect Dis. 2024 Jun 14;229(6):1830-1835.



A0l A =2 H5N1 &

o

70| gHH}O| 2| A% Z4

«  2023.01-2024.09 7| 7F AP0 A E2| =l H5N1 SHHFO| B A | Zh4A
v 977|7H Z R EIOOf A 2.3.2.1¢, OFH|2| T A 2.3.4.4b AL 24
v ZrHLC|O} 167} clade 2.3.2.1c

v’ O|2|7} 157} clade 2.3.4.4b
- M2AHA T4
= NAQIAIF LAY

= CEN HAH Z+d

Emerg Infect Dis. 2025 Apr;31(4):751-760.

2023-2024 At F2 H5N1 - M2 A A% Zb4d

© M2 AAA dd A

v OMEE{QF7|HE 2 M By, > E|Cf Eab Muto| FuME W 4 Qe 4B B

Hio|3{ A ECs, (ng/mL)
Amantadine Rimantadine

2.3.2.1c A/Cambodia/NPH230032/2023 >1,000 >1,000
A/Cambodia/2302009/2023 >1,000 >1,000

¢ 27§ RE M2-S3IN EHI0| S 7Y
N E R =
v" Amantadine: 14-95 ng/mL

v' Rimantadine: 4-17 ng/mL

Emerg Infect Dis. 2025 Apr;31(4):751-760.



2023-2024 A& 22| H5N1 - NA 2 A %] Zb4A

© NAIAIA 24 AT

v OMZEE 7R 241G, > FE £ A NAZ Y 25 50% S Alot= s

Oseltamivir Zanamivir ~ Peramivir Baloxavir AV5080
2.3.2.1c, median ICgy(n = 7) 0.96 0.18 0.10 0.18 0.07
2.3.4.4b, median ICgy(n = 7) 3.61 D 4 0.20 0.08 0.16 0.04
2 A 2|

o = H[O|2| A0|Al NA LA A (oseltamivir, zanamivir, peramivir,
laninamivir, AV5080)0{| Zr4=4d

e Clade 2.3.2.1c E.C} clade 2.3.4.4b0]| A oseltamivir 2= 1/4 AT

Emerg Infect Dis. 2025 Apr;31(4):751-760.

2023-2024 At F2| H5N1 — CEN, PB2 2 #||#| ZH 44

CEN, PB2 21 A %] Zt44d ZA A}

v OMEHE 7| 2

Mean ECyy M

PA-CEN 2 4| 4| PB2 4| 4|

Baloxavir Tivoxavir Pimodivir
2.3.2.1c, median EC, (n = 7) 0.55 0.52 0.40
2.3.4.4b, median EC, (n = 7) 0.83 0.88 1.32

e B =HO|2 A0|Al CEN 4| A]| (baloxavir, tivoxavir)0]| Zr4d

. ELEHIO|2| A0 A| PB2 A A (pimodivir)] Zt4 A

Emerg Infect Dis. 2025 Apr;31(4):751-760.
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e ZEBOIZ 2R HIO|2{ AOAM T 02| QIS 2R} §HHIO| 2 AX|0f T3t &=

«  OfA|ZFJHO|H LA W g H4HEH 2UHO| S HO|l= 4% d+8 AotE
20|z 3%/ =HUE.

¢ 7)ESHWO| Qo MRS SAHO| LENE 4 0| S HARRL O 2
of BHF ZAIE 37 &H9lo| Wag

+ SAHI0| LAY 93 Tt zoonotic spillover S T2I5IH 7| %Ql HHfo|2f £
Al L ZAI S AlBHS 0] 28 QISR 24 CiH|SH gHo| 2] A
B2 20| £80| E7S

&= 70 ZRUSFUA HIO|ZH £ HY 4

-

- O|Z20M &= H5 recombinant herpes virus of turkey (rHVT) Bi Al

4 2.2-HVT

v COBRA-HVT
e Broiler, SPF white leghorng 0| &3t clade 2.3.4.4b H5N1
(A/turkey/Indiana/20-003707-003/2022)0]| CisF &3 ™7}

Challenge study

Group 37|

White leghorn  Diluent 20/20 (100)
COBRA-HVT 20 0/20 (0)
2.2-HVT 19 1/19 (5.2)

Broiler Diluent 10 10/10 (100)
COBRA-HVT 10 0/10 (0)
2.2-HVT 10 1/10 (10)

Plos One. 2024 Jul 16;19(7):e0307100.
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& 50 XRAUSFUA HfO|= £ Hi L
100 I -
90 oy -~ WL Sham thzz
80 -3 —« WL Clade 2.2-HVT
s 01 = WL COBRA-HVT
2 504 : -%- BR Sham Ojz#
= [ ]
5 40~ BR Clade 2.2-HVT
-
2 30- | _
2ol |22 U me mx BR COBRA-HVT
10-
0 | | T 1 |
0 2 4 6 8 12 14

58 0| ZEQAB AR HIO|2 & B4

Day post challenge

Plos One. 2024 Jul 16;19(7):e0307100.
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Enzyme-linked lectin assay (ELLA)-NI : NI-specific Ab €¢I

A.

% NI activity

% NI activity

100

50

100

@
o

White leghorn (1:20) B. White Leghorn (1:40)
100 =
3 § — % o g s TLas
A g & ] % & % bd
0 iy . = K - “ um
s . . £ -t ¥
= K L
E 50
Z
............................ Boss vt v v =
- L] - g
L]
I * 1 0 I o T
COBRA-HVT 2.2-HVT COBRA-HVT 2.2-HVT
Broiler (1:20) D. Broiler (1:40)
. A | | * ‘ 100—‘ N A n
TEE B | Shw  on?
s 4 s se > ] g -2 4 .
. - S 1 .
. . o 8 507 ) =
Z ] = ®
B ] .
L ] -
L] ™ : N &
T = T = T i T
COBRA-HVT 2.2-HVT COBRA-HVT 2.2-HVT
+« 0DPC e 7DPC « 10DPC 14 DPC
= =5 = = = = = =
Challenge /2 2{0|7t B2t > WAIHZ0 3t ZQ /1 E 3 UUT F97t 78

Plos One. 2024 Jul 16;19(7):e0307100.



HVT-H9 vaccination?| 2.1}

HVT-H9 vector vaccine

© ST Y, SA0IM AREeh H

One-day old broilers%|A{
3000 PFU HVT-H? &=

House 3

House 1-2, 4-10
E— =
=k = = 3
* N
0 1 7 13 Drays
HVT ND-IB: H5-H7-119 [ILT-FP

Vet Microbiol. 2023 Jan:276:109624.

HVT-H9 vaccination2| .1}

Number of deaths per day

2500
2000
1500

1000 7

Mortality wave

i > No mortality wave

AL LE X% RE

o

Titers (log2)

LI | |
B0
S e e e e
W A A A

PP

S o rd e od A a8 S

House 30| 412 broiler 5002 Ci4f anti-AIV Ab

EEEEEEEEE EEesse

EEEEENEEEEEEEENEEEEEEEENE L L] Em

(LT RN Y] EEE
LL L AR L] L L L 1 |

H9N2 Ab > H7N9 Ab
> HIN2 ALV Zd A[Af

= P AL T e AT - el A T = g h - =
= R P R S e e R

Seram number

Vet Microbiol. 2023 Jan:276:109624.
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A} HiO| 2 £

401 - 2y

. Clade 2.3.4.4b H5 HPAI 930 2 202314 T A0|M= Q2|2 CHAO 2 HHAIZ
Zg A3t
- SEHAUZIT A UMM [T 2 AU MAUH TS FLE LEoe A

(Differentiate animal that have been infected aftervaccination from animals

that have been vaccinated but never infected, DIVA-VI)Oj| C{ st

o O|20|M £QI= 27tZ| rHVT-H5 eiAl0] 2|2 Q-3H
T, DIVA-VIO| £ 52 DIZtEE 5ol

S Eol1
.+ ZEOIE
& 11
A £0f 2
. FDA, EMA

N

Sanofi Pasteur
GSK

Sequirus
Sequirus
Sequirus
Sequirus
Sequirus
Sequirus

GSK

AstraZeneca

A/Vietnam/1203/2004
A/Indonesia/05/2005
A/turkey/Turkey/1/2005
A/turkey/Turkey/1/2005
A/turkey/Turkey/1/2005
A/Astrakhan/3212/2020
A/turkey/Turkey/1/2005
A/Vietnam/1194/2004
A/Vietnam/1194/2004
A/Vietnam/1203/2004

2217 S,

29l clade 2.3.4.4b0]| T3l &

A=
- FDA (2007)
ASO3 Egg FDA (2013)
MF59C.1 MDCK cells  FDA (2020)
MF59C.1 MDCK cells  EMA (2024)
MF59C.1 MDCK cells  EMA (2024)
MF59C.1 Egg EMA (2023)
MEF59C.1 Egg EMA (2010)
MF59C.1 Egg EMA (2009)
ASO3 Egg EMA (2009)
- Egg EMA (2016)

FDA briefing document (https://www.fda.gov/media/182543)



2| L42f H5N1 pre-pandemic B 41 (MG1109)

S L4k H5N1 pre-pandemic B4l (MG1109)

2515} HFO| 2 A H5N1 i Al (MG1109)

v' A/Puerto Rico/8/34 (RgVietNam/04xPR8/34) backbone

v' Clade 1 A/Vietnam/1194/04 H}O| 2] £2] HA, NA S A} &5k

Mice, ferretsOf| MG1109 22| & =

v' H5N1 (A/Environment/Korea/W149/06), mouse-adapted H5N2 (A/Aquatic

bird/Korea/ma81/07) = challenge study

&4 2y
o

AALE WfHEE 200

v' HI9N2 (A/Ck/Korea/SH0802/08), H5N2 (A/Aquatic bird/Korea/W81/05)

(A) Mice

Neutralizing titer

2560 4
=Con

12801 0.9ug

640 - “1.9ug
u1.8Bug
320 "7.5ug
160 -

80 -

40 -

201 i

T

l

|

0

- 0{2] H5N1 cladelt heterotypeOf| A & W xfEHFS 21O]

& P P P
q@@ d ‘p@w@p “pf Qgp“f @é‘f eﬁf f

OfH
tol

|,/\

0

o

Virus
[ J

H5N1

(B) Ferrets

5120
2560 { "°°"
1.8ug
_ 12804 *38ug
g 27 5ug
2 6401 “ing
]
T 3201
5
-]
Z 1601
80 1
40 1
201
0 e
&
&

J Microbiol. 2012 Jun;50(30):478-88.

H5N1

J Microbiol. 2012 Jun;50(30):478-88.



22| Lt} H5N1 pre-pandemic

MG1109 &= mice0| A
survival test

MG1109 = ferretd| A
HRO| 2 A & 7}

MG1109 {1

MG11092| HY

v

v MG1109 23| &
v

(A) H5N1
1200 A/JEM/Korea/W149/06
100 i
T 804 pe0o00t Lj—l
E HHAE O]
e =& Contrel
# 404 :‘:i::
o 3 e _‘Eﬂii

z

4.0 1

Viral titer (Log10 EID50/ml)

0.0

OA

—

o

0
0123435672 91011121314
Days post incculation

Nasal washes

=2 dpi
5 dpi

SRAM 2] ATAH

Con 1949 388 7509 1549
Vaccine dose
o|=2 Ols
g, g &el= AHer3

18M| O] G2 (N =298)

AF
o

41 (MG1109)

(B) H5N2

1207 A/Ab/Korea/ma81/07

100 l—q »

1 < 0,0001 w_l—l

.E e IR HHA| E O
5 604 I 1 -"T
2 4] ooug

) 3 i =z

(B8)

- ] = 3
o o o -

Viral titer (Log10 EID50/g)

=
o

ol
O

3 9% =31 81, 35 247 28]

LL

-------------

0
01234567 891011121314

Days post inoculation

Tissues

ECon
1.9 yg
#3.8 ug
7.5 ug
=15 ug

[

L

spleen kidney lung spleen kidney lung

Tissue

gh

2dpi 5 dpi

J Microbiol. 2012 Jun;50(30):478-88.

o

Hemagglutination inhibition (HI), microneutralization (MN) assay A| 3

T e

HF = (Day 22)

22t §F < (Day 43)

Seroprotection rate
Seroconversion rate
GMTR (day 22 / day 1)
Seroprotection rate
Seroconversion rate
GMTR (day 43 / day 1)

35 (11. 7)
31(10.4)

2.3

223 (74.8)
202 (67.8)

5.9

(8.1, 15.4)
(6.9, 13.9)
(2.1, 2.6)
(69.9, 79.8)
(62.5, 73.1)
(5.4, 6.4)

Hum Vaccin Immunother. 2017 May 4;13(5):1190-1197.



o[>

MG1109 T F UM 2 Y- SA A

No. (%) 95% CI No. (%) 95% ClI
Day 22 2.3 (2.1, 2.6) 2.4 (2.1,2.7)
Day 43 5.9 (5.4,6.4) 7.0 (6.3,7.9)

HHAIHE 7Y & adverse event

12 A3 &

MG1109  |oF P MG1109  §JeF P
(N=314)  (N=104) (N=314)  (N=104)

247(78.7) 75(72.1) 017  188(59.9) 58(55.8) 0.46

4828

Ee 247(78.7) 75(72.1) 017  188(59.9) 58(55.8) 0.46
HAIEZF2  160(51.0) 44(423) 013  87(27.7)  30(28.9) 0.82
19 111(35.4) 21(20.2) <0.01 41(13.1)  15(14.4) 0.72

© MG110928] YES 52 HARYY QU S BY

Hum Vaccin Inmunother. 2017 May 4;13(5):1190-1197.

QIEI HSN1 {419 mAtHS

O| &l strains O| 85F H5N1 BHAIO| H5N1 clade 2.3.4.4b0j| TSt S 4t

0

v/ AS03-adjuvanted-A/Indonesia vaccine 23| {& d &

0
o

v’ MF59-adjuvanted-A/Vietnam vaccine 33| T & %

H5NT #i 4l 4F 2 W41 clade 2.3.4.4b 0] Tfot Saret4

H5N1 A/Vietnam/1194/2004 (+/- MF59) HS5N1 Allndonesia/05/2005 (+/- AS03)
(Post-third vaccination) (Post-second vaccination)
GMT: 11.9 203 361.7 GMT: 1542  14.88 2346 ;
SCR(%): 0 0 100 95.4 SCR(%): 125 125 100
Seroconversion rate sotes °‘°3520 — |
dHHEE I 0.0006 » | " 0.0006
| £ 10000 : ‘
g _— 0.0045 ‘ 8 ] | 0.0004 |
£ < 1000 [ s
1000 . .e i
5 it Juit 2 ] © o 8 e
S 100- csssss N 3 e d e
3 1 tos o8 . :
E 10 -0-0-0-0- 8+8 _,g 10;}: \I&D a%) °
=] ) ]
%’ 1 =z 14 T :
& o o 24 ) g )
< i & 4 4@'\& & i bo&% & 6006% &
X X x> o
¥ ¥ N v ¢ ¥
Unadj MF59-Adj Unadi AS03- Adj

Nat Med. 2024 Oct;30(10):2771-2776.
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Personal protective equipment, PPE)S 2F25[{Of Gt

NIOSH-Approved particulate respirator (N95 &) \E

Fluid-resistant coveralls

Boot covers or boots

(

v

v

v’ Safety goggles
v

v" Head cover or hair cover
v

Disposable gloves

https://www.cdc.gov/bird-flu/prevention/hpai-interim-recommendations.html

HEt 7Y B 415 2 EorAE 870 tei M= ol gaf=r % A ilst
(o]
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https://www.cdc.gov/bird-flu/prevention/hpai-interim-recommendations.html|
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Real-time RT-PCR

v

v BA QA AL M (matrix), NP (nucleoprotein), HA (hemagglutinin)

%o NP &

o' m,B

FE2 HA EE= NA (neuraminidase) SHA AE

1

off A

27 0|42 RHAL ZE:AB RES 9

v

2

F

L{ o

A%

ZEHC/E BEZFE MNEZA SEXE Ha-12. 2024.

<

v AEE UESFUAFA/B HIO|

104

il

o
I

~

AL, A

)

Real-time RT-PCR: A 22 H[O| 2| AE A E5IA| &

v

oIl

1100

100



AR 47 Y A T2 AL

12F 48, OFg DI 52" Ard| L 211

A clade & 224 (clade-associated false negative) 7

=

=
v

=0
<
0.

oIl
3
o
110

o
mjn

T

>

-

Gl
ol

0-
oIl
nr

xr
X0
T
T
o)
X

off

°

f|of o

WO M “AYg IS FAMA 4, ofY oj=el” 4

=
TL_*—-I|

|

7} subtyping Z At =4

z

= o
SEH

4 A
L

ZS
o

g

=

=
.

R

v

AF =AML R

[Vl

oF

S

T

I.

N1

]

1| 2115,

Fap:

4
(@]

i Of

A

10| 4

A
o

0=l 2i7F 42 E L5

o 27| BO M £ 72

7
(i

O
[

L
__o_”_
=
110

Uy

_ZO
i

KO

o-
ol
100

M) I 7| &0 &

H =

|.

O

=

AT QI mat 745tot



= 4l

1t 7244

k=1

Ho|2f 27

(@)
TT

2 o|l=x==2
—4—T1T lE_I_OIﬂXI-

A HFO| &

100

B
110

T0d

H



NEXLEYTH

(=)
) 2l

5




- ‘ -’
xaaﬂ%'ﬂxl °|11|7’.'[HH|/[H°J|‘ :

1[ ][ 1 h s s

vy, & L i |
= R L '--.,;:s —
— ) /. s . 2B G .y ‘
p é " : - Ad i gy - h S 4 { 3 \

3
el AR L

Fe718El= MSEFEciSat

. Sang-Gu Yeo, DWM, Ph.D.

Avian Influenza SAH AL
D oI (2

Korea Disease Control and

Prevention Agency



£

.
Il

=o| =&/ 1HA A Al(highly pathogenic Avian Influenza, HPAI)

Of & 7| HPAI K| &2 2020 0|% Of 1 HHAll =

O|H7HE 7](2024-2025) X244 - 108 30

HEI-ACI; ALSH

oo

Subtypes H5N1 H5N1
identified

|_Season | '03~04 | 0607 | '08 | '10~'11 | '14~'16 | '16¥17 | ‘17~'18 | '20~21 | 2122 | '22~'23 | '23~'24 | '24~'25
Major Al

H5N1 H5N1 H5N8 H5NE

H5N6 H5N1

HSNS H5N6 H5N8 H5N1 H5N1 HEN1 HEN3

Affected |7 provinces | 3 provinces | 11provinces | 6 provinces | 13provinces | 13 provinces | 5 provinces | 10provinces | 7 provinces | 11provinges | 5 provinces | 5 provinces

areas 10 districts | 5districts | 19 districts | 25 districts | 61 districts | 63 districts | 15 districts | 48 districts | 23 districts | 39 districts | 13 districts | 5 districts

Numberof | =4 13 98 91 391 421 22 109 47 75 31 a1
HPAI cases
Number of

Poultry

Culled 529 280 1,020 647 2,477 3,808 654 2,993 731 661 361 569
(in 10,000s)

KDCA

Korea Disease Control and
Prevention Agency

« 2016(128) Z7| ZHA| &7+ 10| 20t2| Al(H5N6) &%
. YA 7IE2H 83 Al H5N6, H5NS

« 2023(7TE)MBAN sE2E=A 1

. AR R

0| 430t2| HAF = 4012 AI(H5N1) 2+
2 S8 Al H5N1

=/ L=

& OFYSE T AL (2025)
+ 2025(3F) OFY S 2 (af) E2 8 LU AHENT) T
- BEX 6T 102 SSHA

KDCA

Korea Disease Control and
Prevention Agency



10| Al outbreak(2023) F

& Al Outbreak Among Cats in Seoul, 2023

« (7.25) HPAI(H5N1) LQF0| 2 Of2| &2l
- 840 DQFO| 2 A (40 Or2| & 380F2| HIAH

¢ (7.20) 2T DYO|HS A NQA0| H5E | 2Ol

s S ‘|
+ (7.31) HPAI(H5N1) 20}2] £|Z2+1(9 out of 15 cats S
k! = I
showed symptoms, 5 died). 8 B E%FOI 38[“' EI ‘HN £1E1' 915.?.0&;} %?.l ﬁ

Q Korea Disease Control and
Prevention Agency

11 2F0| Al outbreak(2023) 3

& Epidemiological investigation in Yongsan District (July 25, 2023)




120 Al outbreak(2023) |

& Epidemiological investigation in Gwanak District (July 31, 2023)

KDCA

Korea Disease Control and
Prevention Agency

Al SN ZE OIS

Al Human Infection
o« CHBHRI= Al 21X 2 “0”
* Al human infection response team(CH X4 Bh) . &l & 22| M &

Korea Disease
Control and
Prevention
Agency

Ministry of
Agriculture,
Food and
Rural Affairs

Animal and
Plant
Quarantine
Agency

One-health cooperation Management of High- RISk Group Quarantine(TGS)

AlZY A HILHS : =57 /e /

e E—"

.I
. %E Al Al QLA ZHE O 2 QB M =X
F/OMEER, HHSS (1 Y0]), oOFds=(4) KDCA

Korea Disease Control and
Prevention Agency



Al OIM| 2t & CHAEHE

| | |
Data Analysis General Operations 24-Hour Situation Response

+ Division of Disease Control « Division of Emerging Infectious » Emergency Operations Center
Research Planning Disease Response
« Division of Epidemiological Data

Analysis

* Division of Disease Control Regional Operations Medical Response Support

Capacity Buildin
. DWF.)S.onyof Dlseagse Surveillance « Division of Infectious Disease » Spokesperson

Strategy Response within Regional Centers

for Disease Control and Prevention
International Cooperation

« Division of International Affairs

Medical Response @Medical Stockpile - Laboratory DlagnOSlS Immigration Control m

« Division of « Division of « Division of « Divisionof
Healthcare Medical * Division of y D'V'S'OnOfEme’Q'“g Quarantlne Immunization
Res?onse Stockpile Laboratory Infectious Diseases Policy Services
Facilit Management Diagnosis * Division of Diagnosis + Division of Vaccine
Management Management AnaIyS|SW|th|nReg|onaI Supply

Centers for Disease
Control and Prevention

¢ (54 E5) Implementation of the ‘Special Control Period’
in preparation for winter migratory birds (From October 1)
» Escalation of the Al risk level to ‘severe’ in the event of
HPAI outbreaks

» Taking proactive quarantine measures (monitoring,

ONE
HEALTH

movement restrictions, and disinfection) to minimize the

spread and impact of Al

-

. . . . Ao
& (214 %) Enhanced monitoring of wild birds focusing on % Wi Usainabliy oo air, wate®©

migratory bird habitats

KDCA

Korea Disease Control and
Prevention Agency



* Annual testing for suspected cases and monitoring of high-risk groups

& 0 case of avian influenza (Al) human infection

Confirmed cases

High-risk groups?

Suspected cases

2021 1,610 7
2022 4,551 2
2023 3,117 5
2024 (As of Dec. 2) 1,421 12

1) High-Risk Group

* Individuals who have entered Al-affected farms or who have come into contact with carcasses or feces of Al-infected wild birds

without appropriate personal protective equipment (PPE)

» Individuals who wore PPE but may have been exposed to Al pathogens

* Individuals involved in culling at Al-affected farms, farm workers, and on-site Al response personnel

Al Surveillance System

Ministry of
Agriculture,
Food and -
Rural Affairs
(MAFRA)

Korea

Disease
Control and |
Prevention

Agency

(KDCA)

Al SEEYHI|Z
(From October 1)

Expand monitoring of migratory
birds (Oct.-Mar.,150-200 sites)
(Fecal specimen collected)

18,200 specimens
(Captured) 2,400 birds

Shorten surveillance intervals
Strengthen surveillance and

testing systems

Enhance epidemic control
measures for farms at a high
risk of disease outbreaks

Al Antigen Detection

Conduct culling if H5 or H7
subtypes are detected
Strengthen surveillance of
poultry within designated
quarantine zones

Prevention Agency

Detection of
Highly Pathogenic
Al viruses

Designate a 10 km quarantine zone around Al detection sites

Conduct culling if
antigens other than H5 or
H7 subtypes are detected

Conduct 10 days monitoring for high-risk groups, including individuals exposed to Al-

infected birds



Al Human Infection Surveillance S

& Surveillance system for Imported Al human cases(5{ 2|

+ Strict Quarantine Inspection Required Areas

& I)

— [Upon Arrival] Q-CODE or Health Declaration Form is required to be submitted.

— [In the Clinic] A record of visits to Quarantine Inspection Required Areas is provided
to monitor travel-related infection risks.

Q) mwmay

e

What are Strict Quarantine
Inspection Required Areas?

Al Human Infection Surveillance Sy

Epidemiological

Investigation

Fig 1. Promotional material
for Strict Quarantine

Inspection

Required Areas

V4

Q-CODE ®Xizi2i S= oHH
Electronic Quarantine Registration Guide
Q-CODER-F& & icism

FLHE, PC, SR
Mobile phorie, PC, tablet
FHLPC AR

Q@ meza

Fig 2.

- -CODE |Inf ti
i Q-CO nformation

Guide

@

FLHE, EHES, 71243
mobile phone, tablet or Kiosk
FH. FARDRE, ERHRS

FIS ARG IV » || megm

@-copE.

]

EREE

KDCA

Korea Disease Control and
Prevention Agency

Reporting of
Cases by Public
Health Centers or

Medical
Institutions

Verbal Reporting

Basic
Epidemiological
Investigation
(Clinical Symptoms,
Epidemiological
Links)

Co-Exposed
Category Measures Individuals/Close Contacts An_tlvu.al Release from Isolation
Medication
Investigation ~ Monitoring
Completion of
Antiviral Treatment
: Followed by Two
National 10-D (0]
Patients D glone: od Guidance for P .a y ice Dail Consecutive
&3 esignaree Contacts assive | (Twice Daly Negative
Isolation Hospitals Monitoring | for5Days) | Respiratory PCR
Tests taken 24
Hours Apart
A Negative
Suspected Contact o Respiratory PCR
Cases Isolated Spaces Investiaati - (Twice Daily test (provided
(CIAFEEXE nvestigations for 5 Days) treatment is
completed)

RDCA

Korea Disease Control and
Prevention Agency

%)



Revision of Operational

Establishment of a Hotline Manuals

Korea Disease
Control and
Prevention

Agency

Ministry of MI=EY,

Agriculture,
Food and
Rural Affairs

HAlHSE &FWHFS

Blue 22!

Orange Z2|
Red 412} |

National

Institute of
Wildlife
Disease

Control and

Prevention

Animal and
Plant
Quarantine

Al 21X & S

Asymptomatic

(

oz
'I_OA

&)

—

Confirmed Cases:
If infection with the pathogen

is confirmed based on

diagnostic criteria for the Al

human infection

\_

< & = B

=

RiT=zets
S=oI==0ux}

©  ommes
HEXIA

@’ 2024.10.

/ Symptom-based Surveillance \
Enhancement

/

Ophthalmic
symptoms

(A3

KDCA

Korea Disease Control and
Prevention Agency



€ Enhancement of Seasonal Influenza Surveillance

Conduct antigen testing for
H5, H7, and H9 if the
antigen test result is

untyped.

Perform antigen detection

T S 8O

E
2024-202571

Q  el==oix}
ERIXA

Bf
{
N

-

& K-TGS (Traveler-based Genomic Surveillance Program)

e e
*
= -, ()
Satx @0
: i
n ‘Q o=
~ /N E At za|

= ©@ 2t o] Axt

a R QI EAIX ﬁ @

SE7IHEE REHAKTES)

X Wastewater Surveillance System

Monitoring pathogens such as influenza, COVID-19, and norovirus at 84 wastewater treatment plants.

KDCA

Korea Disease Control and
Prevention Agency



Al Q14| Zt el BtM CHH| EXHH|= [ A&

& Stockpiling resources
» Stockpiling 12.7 million doses of antiviral drugs in preparation for novel influenza and
distributing them to regions in need
» Stockpiling 3.39 million PPE to support the response at quarantine zones and distributing
them to regions in need
& Administering seasonal influenza vaccines to response personnel

Response Personnel

» Members of the Al Human Infection Response Team,
central epidemiological investigators, epidemiologists, and
quarantine personnel who have contact with patients

* Response personnel at Al culling zones, personnel

involved in Al specimen collection or laboratory testing

KDCA

Korea Disease Control and
Prevention Agency

Domestic & International Infectious Disease Crisis Management

» 24hrs/7days
* Reception, assessment, and situation report (public health crises : Class 1 & unknown infectious diseases)
» Collaboration with relevant agencies

g ( )
mmfsu\}\ Self Manage
\ i :--' Response with
\ Quarantine S~ ———l (f;\\ llll 1 P internal
j Rl : L resources |
——p Situation ___, Initial |
N ituation !
X S Report Situation |
o> Class 1 Infectious Analysis | .
Disease Case ity Public - Lo ExPanswn_’ Emergency
Occurrence y “» Health Reporting of response
* Call» Centers » _ Response phase
Center | , v : % ol
1 A2 : ’
Medical ':(JE'?_'Q_)_ _J S & o
ituti @plvent-based Surveillance.. Central Disease Control

v’ % r \Headquarter Operationj

KDCA

Korea Disease Control and
Prevention Agency



risis Alert System in

Type of crisis

” Level ”

Major activities as response measures

2t4 (Attention)
(Level 1; Blue)

Z=9|(Caution)
(Level 2; Yellow)

Outbreaks or
epidemics of novel
infectious diseases
abroad

Unknown or re-
emerging domestic
infectious diseases

Task Force

Monitoring and surveillance activities for crisis signs are
performed

Response capacity is maintained

If need, on-site quarantine measures are implemented and
related infrastructure is deployed

Domestic influx of
novel infectious
diseases from abroad

Limited spread of
unknown or re-
emerging domestic
infectious diseases

Central

Disease

Control
Headquarter

Cooperate systems with relevant agencies or organizations
On-site quarantine measures are implemented and related
infrastructure is deployed

Monitoring and surveillance activities are strengthened

Limited spread of
novel infectious
diseases introduced
into the country

Community spread of
unknown or re-
emerging domestic
infectious diseases

Central
Disease
Management
Headquarter

If needed, a whole-of-government meeting is chaired by the
prime minister

Cooperation systems with relevant agencies and prevention
measures/surveillance activities are strengthened

Community or
nationwide spread of
novel infectious
diseases introduced
into the country

Nationwide spread of
unknown or re-
emerging domestic
infectious diseases

Central
Disaster/Safety
Countermeasures

Headquarter

A whole-of-government response is performed at full capacity

KDCA

Korea Disease Control and
Prevention Agency

Responses
(COVID-19, etc.)

EOC Network

TTX (Al, Bioterrorism)

Cooperation

KDCA

Korea Disease Control and
Prevention Agency



(20059) WHO =71 QIZR X} i3 Hl&l(Pandemic Influenza Plan) & &1

(2006) QASTAUX} R CHH|-CHS A= 2= 8
(20098) LUBASFAXHHINT) MAH [

(2011'8) ASFAXt L33 CHH| -CHS A= 1XHHY
(2018'4) ASFAUX} CHF-2 CHH| -HS # = 2Xt 70
(2020~2023) ZZLHHIO|HAZHS-19 MAH R
(202319) MEZHSE ] FY7| Al EH

(2024'4) AZFAX} L3 CHH| -CHS 7|12 3Xt 70

QKDCA
Di: Control and

rention Agency

Q Korea Disease Control and
Prevention Agency



*

U AFH

(T3t 3=A)

Initially established,
focusing on sector-

specific preparedness

and response tabletop
exercises.

ATt HRY I HSH=

2006. 8.

300 LK Q14* CHH| Z|CH 41.8%,

S58X28.82tE, Y

(S =52)
2[0H 2 A
oA ?&EI 7

X, S5 &A=

Sl

JES I o= XA

oo
+E02 Y|

o)
——

HA

HEMR 111

uge

Xt S WPandemic Influenza)
(HHI-THS H=eh

2011, 10,

Novel Influenza 2009

Shifting to a patient
management-
centered approach,
including epidemic
control and
management, public
health measures.

- LIS A=

=

16.5% &3 ol
L

ot

A
500000
450000
400000
350000
300000

250000

UxreES(%)

150000

100000

50000

2018. 3.

MERS outbreak

emphasizing a core

r

esponse strategy-based

preparedness and

r
S
C

esponse system,
olidifying KDCA as
ontrol tower.

2024. 9.

Focused on pre-pandemic
preparedness, with a detailed

response strategy and
implementation plan to
minimize impact.

One health approach

KDCA

Korea Disease Control and
Prevention Agency
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Prevention Agency

EHA2|Y MAIEZ | $=ME{(WHO CollaboraiiitusEi sy ibes

Designation of WHO CC in KDCA

("23.4) Instructions from the Commissioner to proceed with the

designation of WHO CC in the field of “Infectious Disease
Emergency Response and Preparedness”
(~23.11) Preparation of draft TORs after 5 rounds of discussions [
('24.3) Completion of consultation with WPRO on the details (workplan)
of three TORs of WHO CC

(‘24.3,5,7) High-level interviews to expedite the designation of WHO CC
KCDA Commissioner / WPRO WHE director(March 18)
KCDA Commissioner / WHO deputy Director General / WPRO WHE Director (May 31, WHA 77)
KCDA Commissioner / WPRO WHE Director (July 22, APHSAF)

('24.9) Designation of WHO CC
KDCA

Korea Disease Control and
Prevention Agency



EEZY MARHI | e ME](WHO CollaboratinEusEnieIye

Workplan of WHO CC

TOR 1. Strengthening capacity in Public Health Emergency Operations Centers (PHEOCs)

Activity : Participation and active contribution in the EOC-network
Technical assistance to improve EOC capacities of member economies

TOR 2. Strengthening the capacities of NPHA (national public health agency)

Activity : Simulation exercise training against pandemic with member economies
Providing technical assistance in EID activities

ex) Review of WHO MERS-CoV reporting dataset draft('24.Dec)

TOR 3. Strengthening the health security workforce

Activity : Improving TSI(transmissibility, severity, impact) assessment tool

Participation in FEFP workshop and sharing experiences St
Key Messages
= = O|S
SE AL Al QIHZY UX|S B I 1y
CHua|E O 29 3, B RO, e, Sas) ey

o
Q =7l 2ot B wE 8l A% /WHO cC
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Thanks for your attention!
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