T

(2 1] MeCista 27t0j2iHee - ofEtelolssta 25 ARXY EAH

ZFASSFUIAL 9]

2|3 IS CHHI 0@

| cigteiRelsrtizial - MScietn 37 tojeHe

2024.12.11. (3}, 15:30-18:00
MEBCHENRE R 2Ipiv4 22, Ch2lod

209 APEE I2Uhe Mo SRR T R OE 00T H O] ATHE TegslEin A, uE, FIlE TEh oE Sojg 2
TEE OEEUD. H22 0ig} §E i B2 woolo] WEsE A T Sl TORiE Hol o Ul 2 EE o 2
Tp2fs|a CHuRsHoL ELIC 23 HEFHEE 3219 o|F HHIUSE HOH & = DIUE S PERAEp0RA-8 XS5 2l
HEFURH0E A RS TEHH IR, ZRE IEME 5+ USLICL 20001 0F 7I2R 0pY R0 ZRVVEFUET} =)
SR BEls ARIZ| RiteE D, FROBRAREOEL ] ZRR HAS EHLD ASLCL 2 OpAh Xl STy
ERUSFUNEI0ES HES B FE, 0IZ2F, SojtEF], @oltiEEniE HE ALl 201385 20223 Alo| iy
EFUSFUXEI0RES AE HE ARl 2000230] Yo 37%9| HASE 20 HE 22 USUCL 20241 Soilis Disold 320
EEE0| ZReERUEi0fEA0 AEEN ol miRCk =R RAR) Mo cFE a7 FHED PaLich

OfefEt Akl Ao CRER 2 BTt ARCEE D S7I0RFHSHE S50 2 ZRYSFUE MR 2iE U7} 8l (UIE =2f5he
RS HESOA} FUICh ZRBFAR) T TrHE OS] TEVIEE X5 PELR ZReEFUAL S O WS
En i wolo] oisl &= HE kolE slgEiLich B2 BEo| Soief 43 pef CRILICE

o | B0 A 25 YL
15:00 - 1640 CRHYIS SRR M HHE
MO T AT RE BE a7

=g

UH 1 ERHERUT 20 | MeelM W ERpERURE0EE. 2 W wmam 2+ PHE
W 2 R BaT =Ry ERWtu A Y

W T FEe R W FE S FmOiNI o 25 g
w4 ZRUEFNTUC| A A FEHE B9 e MEH PR TR 24 o)

1710 = 18:00 U@

EE] 01E7 onteisampss suwic e e i
EXD due veamasinan

25 HEnwE Ao

Hzha HCRE SR

HEY guning sR0w

nmaasEpER Ren W




[F5 2] M20istn 70| - sh=olstHio|7|XHHe| S5 =/ ZAH

I_1_|'

=OEHI0I2 7S] - HEiEu

EEOIEE0IXI0]
DHH|) S[SIAI} IS M)

20254 5% 122(8) 1441 ~ 1641 302 | SHEOYIAMNIE 19Z J|XIElH

nE

14:00-14:10

1% 43 . _
T:10-14:20 USRAL 4N HEE HSHED AEEE 2
1420-1440 SEHM UUH IR SN0, 2 &Y HENED SWH 24
14:40-15:00  ARFOIA WS EF HIESUHHEA T UEE WBHED 55 24
15:00-15:20 FUESHA dol2A2 UE UHE B T NR0 MENED Y10 0%

ERMSRX} mege) el Al 27} 2N AT DERE MELHENENE

1Y YU BT
HE8} ST 0 uE s

P BRI S0 12

15cA8=16016 i -

SHESWIL Y

Ml

1161628 EYEERLHE




MEthstu F7t0[eFEFH - Sh=molstHlo|I|xtHe| &8 =¥ fFE Y

https://www.youtube.com/watch?v=HxFrce5rZgA

L] = ] ®
1 ] @ = -—
— == s
SHRO[SIHI0IQ T IKIES], MSCHE i 2
- ' e - - O
o [1 O O
- — -
ZRQUERUXIC| Wol 2fHdat S Hek
@ sS=HzTY -
B =R s & a8 []NZ

® = ' [
| a ® =
— — =
o DS H . - =Ll = O . =
O . - olfe o)
O L] O O
- — -

ZROIBRARIS| Te|Y 9|E AT} f S

kv BRSO 27| A3 o pas [OuE

X 203%



£ 3] Mttt 70| HER - stxo|stHio|7|xte| S8 =3 EE X}

ASF AL 201
2 3 Mecrsa olaicyst as




[$x0¢#t5 Wi of 2 potential human pandemic scientists
shae to bring the SN 1 avian influenza virus under control

jetriam Battles Bird Elu ...~
And Crities ;

< 80 ~ 120 nm, ¥d 2 HTIEHY Hio|2HA
% influenza A, B, C,

D
© ZR (laR X OMEZR), ZRF 49

Mandell, Principles and Practices of Infectious Diseases




Q1= FAX} HO| 22

% 8ZXZ ssRNA genome

<« QIS RAX} Hio]2 A THY

HA (hemagglutinin; H& 738 A; 1-19)
A

NA (neuraminidase; fF2t24 HAHZ L, 1-11) NS,

Lipid Bilayer
NA (Neuramini ase)
| HA (Hemagglt tinin)

M, (Matrix prof 3in)

M1 (matrix protein)

M2 ion channel

NS1 (nonstructural protein)

NEP (nuclear export protein, NS2)

Infected cell protein
1

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

NP (nucleoprotein) PB1, PB2, PA \p

(Transcriptase

Mandell, Principles and Practices of Infectious Diseases

QIS F UKt Hio|HA FEH

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

A2| Z 2 antigenic description2 7|=

XN 228 HE7} 2004H0|Ct

I

strain numberZ} 70|C}

4

YAE X|Ho| HEC|OtCt

v

HHE 55 20| Hoot

v

Influenza A0j| &Lt



Spanish Flu

Infdinenza 1918

" Ltheworst epidemic the
United States-has éver Knowi!

Spanish Flu

120 2500 - 3
’
—— Visits/100 U.8. influenza and pneumonia deaths by age !
1004 = ARD hospitalizations/10* i
—— P and | mortality/10° 2000 H\ “C 19111917 - 1918 ! [
80
Q
©
T 60 ‘
c
=
<<
40
20 ‘
L tva. EPETTEL L i 1

1-4  5-14 15-24 25-34 35-44 45-54 55.64 65.74 75-84 >B5

0 T 7 7 7 7 7 T T T 0
<5 59 10-14 15-19 20-24 25-34 35-44 45-54 55-64 >65 <1
Age Divisions

Age group

Mandell, Principles and Practices of Infectious Diseases, Emerging Infectious Diseases 12:15, 2006
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1918
1957
1968
2009

A4 QI H1N1
OfA| Of H2N2 H1N1 + =& (H2, N2, PB1)
23 H3N2 H2N2 + Z&(H3, PB1)

QUZFAX  HINT  AMEL =R, HX &

EL T EIES

L2
[

2 X} B2

| x|

Disease incidence

[ Fxnoll CHE SHSEE |

Pandemic Pander:y'c/

Mean population antibody level

N
Interpanderic period
Epidemic LJEpidemic
p
I | T 1 I I I I
0123456789101112

Time in years

Mandell, Principles and Practices of Infectious Diseases
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1918 “Spanish influenza” mmsp- 1957 “Asian influenza” sssjp-1968 “Hong Kong influenza” s Next pandemic influenza

HIN1 influenza virus H2N2 influenza virus H3N2 influenza virus

|
{

—>‘ﬂ;

« H2N2
H3 avian virus human virus

o¥e

Reassortment

HIN1
human virus

H2N2

avian virus Avian virus

&S or H3IN2
Bird-to-human human virus
transmission of HIN1 virus 4

Avian virus

Reassortment

?

All 8 genes new o further
derivative of 1918 virus

2 nevi genetic segments from
avian influenza virus introduced

3 new genetic segments from
avian influenza virus introduced

All 8 genetic segments
thought to have originated

from avian influenza virus (HA, NA, PB); (HA, PBI);
contained 5 RNA 5 RNA
from 1918 from 1918
Adaptation Reassortment ?

New England Journal of Medicine

E 29X} Hfo|2{ A, 2009

Classical swine

North American
avian

Human (H3N2)

Eurasian avian-

like swine

1997~1998, North
American pig

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

Influenza A (H1N1)

Nature 459:931, 2009
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v HIO|B{A H{E2 5¢~10¥ HE XX

v HAEZH2 4 AIE 1Y HRE A5 42 ~5 S 7HE =5
- LHE

v UZERAUXL FAA [0 H 2AF2| 10%~20%7t ZH

vV ZEES 2010 E1 AIUES LQA0NM =5

v 2HX|goME A
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= =
v EOX|Eo M= HE 2

Natural Course of Influenza

o A= AI'En'I'QI 50% g 94009
O 388(102)
o 5 Py
{-,I57|. ng_-llod %é,l' g 383 (101) g
o OI ‘g 37.7 (100) %
= L = ; 372 (99) g
© 366 (99) &
0:0 E%?'E ZOEI('INSOEI) Days after onset of illnesses 0 [ 1 l 2 | 3 4 5 5 7 8
Coryza*
0:0 Hl'ol E_'Iﬁ '|_'|'1|E|:-'||, *‘“E- Sore throat
Myalgia
Ir S| = Headach
n1IE=1 oﬂI‘H°1 7I-3 Cca :Lc
oug
Anorexia
Malaise
Serum antibody (HI) titer <4 "

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

American Family Physician 67:111, 2003
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% M2 0|2 X}t
& 2
v amantadine . ""‘I'{‘fk

v rimantadine

< Neuraminidase Y|
v oseltamivir (Et0|E2)
v zanamivir
v’ peramivir

< Endonuclease 9 H|

v baloxavir

Fujita J. Influenza 2021

< inactivated vaccine, 47} "4 (H1N1, H3N2, B/Victoria, B/Yamagata)
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1. Disease X2} 2!

What'’s the NEXT?

Survey of next pandemic o
+ Survey organized "VACCELERATE Site Network” is conducted in 2023 2 s
. . . . & SARS-CoV-2 3 1076
+ They involved 187 infectious disease experts from 57 countries SARS CoV 3 sz
El virus 5 4
+ Participants ranked various pathogens, and scored by points. MERS-CoV s a0
CCHF virus 8 201
* Result: Marburg virus 9 170
u . X . . Hantavirus 10 144
* Influenza virus is ranked top, due to high air-borne transmisson. |isavins 1o 144
Henipavirus 13 65
Riﬁ.Va].leyfe'ver 14 57
H9, H17 Salmanton-Garcia, Jon, et al, “Predicting the next pandemic

* VACCELERATE ranking of the Warld Health Organization’
s Blueprint for Action to Prevent Epidemics.” Travel Medici
ne and Infectious Disease 57 (2024): 102676

nature It rg 0103841596024 08054
Accelerated Article Preview

Theglobal H5N1influenzapanzooticin
mammals

a-2.3
e I W
H3N2 H

7
H3N8  HSN1 .. Ho
st

a-23

‘Accopted: 16 Saptomber 2024




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

rge G. Arzey, Peter D. Kirkland,
M

and Paul Selleck

In March 2010, an outbreak of low_pathogenicity
avian influenza A (H1ON7) occurred on a chicken farm in
Australa. Afte processing clinically normal birds from the
farm, 7 abattoir workes reported conjunctivits and minor
upper respiratory tract symptoms. Influenza virus A sublype
10 workers.

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

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

Human infection with avian infuenza virus A(H1ONS)
poulty n Ive markets that infected persons had visited. Re-

sults of genome sequencing and virus characterization sug
gest that the virus stains tha infected humans.

HaN3 Hanz

i

EHH0| o
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> MZ2 2.3.4.4b HIS HoN11} 217+ 244 Ak

Ruopeng Xic et al., bioRxiv 2022

-

Clade 2.3.4.4Db
B MIAIER QKIE
20204 QEI0IM AIZ}

H5N8+N1

s

J 100 uences

2005 2007 2009 2011 2013 2015 2017 2019 2021 2023

Figure 1 FAHSNI) 1997-2023 by ) e
Y e
i
CDC, Human Cases of HSN1 2023 b il

HSNT SIKIZIA H|
2274 89383 2481 (20231)

19964 Z= X|ZXE1




Turkey staughtered in UK where Al was found

Detections of Highly Pathogenic Avian Influenza in Mammals

USDA APHS, Detections of Highly P

Mammials 2023

H5N1

hitps:
i

o=
27T TT

HHHIN ZR=2 2t

MNIAI 22 8MBH= == HIAL
202119 012 QB 0IZKIS Sl

O| ZRF & Bt

>55 &

% Mortality events

o\ EQR

*  Serological positivity (

GllA Xl4> 200240] 242 Ab2| e
0= 237H Z=- 1440121 ZRF0IAM HSNT HIO 244 224
Ol= A0 2 Akl 2

EFSA, ECDPC, EURLA. EFSA Journal (2023)



H5NI, ZR0lI M

> 20IM ZIZ=C HPAI 2+ & Mt

Legend

Number of Confirmed Cases in Cattle by State, T mxes
Total Outbreak Hion Wsins
B B

> 2024 38 BIAIA HA SEHIM OH2IH HONIEHY
> 0I= HIALA, ZHXIA 25 ZEEHOI= LH 1570 Z=0IM 4735 28 (2024H N1E)
o

il
) LU MASS NS &5 24, 2

) BRUM =2 SOl HIoIHA HE
) Meltt = HZ 28 HI0lHA Mil= +RA HIZS SEHHIE O

o

jov/eld/article/30/7/24
cenews.org/article/ ws-infection-mammal-outbreak

as
5 b
Number of Confirmed Cases in Cattle by State, L'egeond M %6 t050
Total Outbreak Wi MWsirs

Mt W75

ME

CTRI

1,021 herds confirmed
17 states




HoNI, HA0HM 2=

> QIZHZIH Al 24 ZRT

S8HH5N1 HI0[2 A2 MO0

National Total Cases: 70

oy ettt il Cases Exposure Source
o
(-:\ ) & = 41 Dairy Herds (Cattle)*
v, - .

C ] 3 oultry Farms and Culling Operations
‘,? 24 Poultry F d Culling O ions*
| ' ‘ {
| 2 Other Animal Exposuret
Human bird flu

®
transmission routes

N 3 Exposure Source Unknown#
iy * AR o 8 21 Kigl Il OIUE o Tota cases
ransmission n ndonesia i 2006, 17122, 0 2 E=J|EHERR!
ZELIESEN AME 8 o 5 10 >10
oy TSRS AR AU
CDC (2025)

SoERE & 7042l H5N1 ¥4 w7,
o

) HA0| LRE S U012 HoNT HIO0 24 2

v

BALA SEIA HSNI 202 &
) TY0ISS &S, ZE|, 25 ME, 4
=]

> PCRAAHIA 00| B2 U HA LR ME

) MPE eI O ORI HIZRE




HSN1, ZF0HIM

-
> EHXIGIA %4 HoNT =
Federal and State Veterinary Agencies Share
Update on HPAI Detections in Oregon Backyard
Farm, Including First H5N1 Detections in Swine
> 108 292, 22|AF2| JISF X EHXI SZUIM EHXI H5NI0| KMS2= HEE
> FEHO|EHXI k2| &4 (2 DI S4, 2 012 ZALB)
) SEOIHKIIIISF= +KIg, Al 32 2HIE SRE
— B MLV IsotHl &
) ZRE NMSOH= ERITIX| 42
https://www.aphis.usda. /agency-announc a
' - h duct " com/articles/27064-vigil
o |
H5NI1, 71& 12 21K
ﬂ- |

RUSSIA

GREENLAND.
(DEN,)

uniTED
STATES

smsi CANADA
COLUMBIA

SVicToRR OTTAWA,

UNITED STATES

o QUKL FHLICH AZISH SAS SHISHIHLICHA B CIZFHENT 243 Akl
+ HIOIZA: H5NI, clade 2.3.4.4b, genotype D1.1
+ JI: E2IEIN| ZEHI0 V=7 L0t odzt 01 A HI0I2ARK= B4
« S80I

OIZF HIZE Zf3M S0t

CIZENIZE L B4 S8 St
- SAh 20 SHE = Y )X - 34 SE2EH 552 (ARDS)
- LEZEEY




H5NI 212 =

) First H5NI death : 1 death (Louisiana) as of Jan 2025.

) Virus : H5NI1, clade 2.3.4.4h, 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 ) e

Hea,
Pacieie
S

USDA confirms spillover of 2nd H5N1 avian flu genotype in dial"y cattle

) HIHICES 34 SEIAM MAKE QL0 H5NT 2.3.4.4b genotype D1.1 0] ZHZE!

SITHMIKI 1= RA0 ZHAE H5N1 2.3.4.4bi= 25 genotypeO| B3.130IAX2MH, HAHIM MZ2 genotype0l ZEE! 242 A Al
H5NT genotype DI1.1 2 20241 7121t HZ £0| 0HE TRUIM &St genotype OF O0HY ZR0H TSR0 it =2

20245 N2 FHLICH3KI 214 3 ARHISH 20251 124 0132 24 HSNT AHEE AFZE ARHI2] HIOI24A 7t genotype DLLIOH &8¢

~ o~

niEt=s

X
I
e
o

s

3

fo

SIRHTIKI 2240 ZEEI2E H5NT genotype B3.13 2 AL ZIHRS [ o0t =
GHRIZH 0110 ZA0IM ZIZE! HSNI genotype D11 2 1= = Xl AERIIAIM S5 S87| 281S QEISHARIIIASEZ
HSN1 D1.12| A0t ZRF AL0I2| Z0fl [HEF =3t surveillance 7t IR 0{K0F 2

hitps: i Jsofindia.comiworl aine htm

hitps:f/abes - =118507519




H5N1 HPAI Human infection cases(2020~2023.07)

Year Country Infection Degree Death clade
e Tomn T | CaSe@
Cambodia 2
Mild Survive 23.2.1c
-
Chile il Severe Survive 2.3.4.4b fa t a I I ty
China 1 Severe No reported 2.3.4.4b
2023
Asymptomatic Survive 2.3.4.4b
» . [remomac e e | rate of
Asymptomatic Survive 23.4.4b
Mild Survive 23.44b 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 23.4.4b
Vietnam 1 Severe Survive No reported
India 1 Severe Death 2321a
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 1 833
E— 23.2.1a 1 1 100
3 1 33.33
16 3 18.75

t0Hl EF01 EICH (2025.02.17)
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EE2IE JZ0IHIM 2! H5NI

United | UN News
Nations | cipssmnc e s
‘Lowrisk’ for as cats in Poland test

7

found to e positive fornfsenza A (HSN')

W a futher 11 dic,

ER0E

QK HIOI2A

these, 29 were

ZAL

- 4724 HIAE (00| 46012, 7121 10H1)
- EEIS 130 KIS0IM 2924 288(62%)

S =k "y G A
A 210 HECZ =3
= 1402 2E2AE ORI HA

=

- clade 2.3.4.4bQt RAFSHHE
- PB2 (E627K) Hi0| ol
- BEICO| 0/ =RV ISR0IM 2
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c

U0IHIASI HONT 224

FOIBIAI2] HSNT ErAd e . BN

‘ O&WI-‘.’—MQ% VAR Prea naril |

HEAF 2023, 7. 5.3 WEA  WE 203. 7. 25.(3)

2Y0| 1Y ZRASFUZ 1o
mE 1549 2 °|11|=I% Og2A| A4

380i2] & Srul At SARANERCIR AFE, o8 FYEDE 1 % A s 2
g A| l[“ 2, k“ 7;“ Zﬂm' %] BE g4 [l 2eeleld nBAY 2FAZFARHHN1Z|H

=0 B

. 202313 72 2520 SAITI0| Bt HS AN A% adol £87) 48 B0l S Wk DI sl A4
o % ¥

201212] Tt olmml}d H5N1 X2 OI=Z0IKt NEE FUEWAGERAN B ANE 23 20239 79 258 23U
HIOlHAH A 2FAFRAAE 43 AU

+ MBI 0NN 57| SA0I 20164 129 ] nYolold 1HUY 2FAT2ARKHEN6E)7 22
LIERL, EEFHIAIS 0101 29 ded, WAMA 94 B2 e G2,

< TLH H5NT 2 =tk

A PB2 PB1,PA NP NS HA, NA, M

o AlduckiChina AlCygnus columbianus
ubel121/2021 (HSNT)
J L |
" HPAI-Origin of China
LPA-Eurasia lineage il by

L |

(HTNT)

i, NS H5N1 clade
ez (Mf.m) K22.92012022 (HON1) 1SNUD112023 (HEN1)
1SNU-0272023 (HEN1)
bt 2.3.4.4b
HPAI-South Korea HPAI-South Korea HPAI-South Korea
genotype | genotype II genotype il

<2023 [HSHI=0IA 22IE! 1201 HI0I2AL| SR FHHHE 4>
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Influenza A(H5N1)-Suspect case definit|

1. Common clinical signs in mammals

: Both Respiratory & Neurological signs
« Lists of Respiratory signs

-
Significant amino acid changes in each gene segments
D701N
168M 1109V 133v R340K K389R G590S V598T K702R
1 759
PB2 - R
N-terminal domain Mid Cap-binding Cap-627 linker 627 NLS
D3v D622G
1| 757
Pe1 e
N-extension Fingers Finger-tips ~ Palm Thumb C-extension
N383D
S37A R204G K385E N409S
¥ I 713
e I
Endonuclease Linker Arch C-terminal domain
S133A T156A
1 566
. 1
Signal peptide Hemagglutinin 1 Fusion peptide  Hemagglutinin 2 D CD
1255V
1 %ﬁ
bl ||
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
>

Rapid communication & Open Access

Irene Cassaniti*#, Anna Caruana®, Vincenzo Cottini” , Danilo Cereda®,
Alice Fusaro? , Antonio Lavazza' , Pierdavide L3ejni® , Davide Lelli’ , Andrea Maroni Ponti® , Claudia Nassuato’ ,

athogenic avia
Italy, April 2023

Ana Moreno' @), Francesco Bonfante? , Alessio Bortolami
Marco Farioli®

infection with clade 2.3.4.4b highly
iofluenza A(H5N1) in carnivore pets,

eck for updates
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1. Nasal & oral secretions
2. Dyspnea, edema Mortality  Culling
3. Cough
« Lists of Neurological signs ol L e
1 Tremor 7 19 24 28 5 7 N
2. Convulsion ‘ I T T ‘ T Difficult to
3. Madia [HLITEEP LR LT ELPE LS LT R P T Surveillance
4. Seizure 2| 3 4 5 6 7 8 9 10| Week
5. Paralysis B o o 8 °
_ 4 L I SN ' I
2. History s p N
+ Contact with infected dead poultry, including raw feed EE——

+ Close proximity to a wild bird or poultry farm

cs“

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

First sampling Second sampling
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Patt icity of Highly genic Avian A(H5N1) Viruses Isolated from Cats in Mice and © 40 4
Ferrets, South Korea, 2023 =
St e il s . . z 50l
Jeong Lee, jee Eun Rhee, Sang Won L J =]
Author ffaions Korea Dease ConvoladPrevenion Agency,Cheongi ot ore (- KIm.-H. N, Kim Y1, . ek B An. - e H feong .Y 2l 0
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Main Article

0123456738 91011121314
Days postinoculation

> =LH 01 22152 HIZ H2led Z1t (KDCA)

A/duck/Korea/October 2022 A/feline/Korea/July 2023
Mortality rate 33.3% 100%
Infected tissues ER=1=Y)] L, 571, A HIR, MEL 28 B

— E627K 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.
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Transmission of Avian Influenza
Virus (H3N2) to Dogs

Daesub Song,"" Bokyu Kang," Chulseung Lee,” Kwonil Jung,t Gunwoo Ha,t Dongseok Kang,t
‘Seongjun Park,§ Bongkyun Park,§ and Jinsik Oht

Emerg Infect Dis. 2008
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01014+ =224 (Reverse zoonosis)
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“NEM SEZ”

> AIEHSE0| 20| ZE= M9l

> 2l J2IA0Z “ Anthropozoonosis” , Anthropos=21=, Zoo=S&, nosis=Zt,
“AIEH S=0| 201 ZH0] Bl= Ms”

HNZE MBS SHOZ H25i0] "SSZFH AEQE" Wek0| 2HHA

v

) “Zooanthroponosis”, “Reverse zoonosis” =23-Cl4&=-Z 504

A2 TIOI0IA] QI==0uK} 21014 S

Methods
Nasal swab samples (n=458) collected from cats with respiratory symptoms
RT-qPCR analysis performed with HAl assay confirmation
Samples collected from veterinary clinics in Kunshan City

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

[ HINI (9) Ms/s2
[ H3N2 (4) W Fwm
I Negative (445)
e
——

‘ Intensify cat observation during influenza periods

Umar S et al. /nfluenza Other Respir Viruses (2024)
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H5NI virus outbreak
Bird Flu in Humans%

Avian Flu Virus Human Flu Virus

Pandemic
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Natur;l reservoir of /i ’ 'ﬂ\

Influenza viruses Reassortment ’H‘ /ﬁ‘ 1\ "ﬁ“

Swine Flu virus

olsTEze ooIsZE2tes

« 1918 AHIQ! =2t M| < O el AR KISHeZ HEl
+ 2009 EHK| =2 + 2009 HH2 =2t 01, 3702 0lAK2| 24014-Z
ARIZHEDE|ID S
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swine(HINT)
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Eurasian avian-like \ -
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N\ J
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i / . 2023 Influenza A (HINT)
\
Reassanam[H]NZ] / \
— st ‘
\\\
pdmO03(HINT) / S
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\\ /‘,r//
Swine triple
Reassortant(H3N2)
2023 Influenza A (HIN2)

H3N2pM

doi.org/10.3389/fmicb.2013.00307



Hlantibody titer against vaccine strain*

Virus GCO503/HINT  GCO502/HIN2 ~ GCO407/H3N2  #30/H1N1 #14/HIN2 #26/H1N2 #Hoam2/
Serum (2005) (2005) (2005) (2023) (2023) (2023) H3N2(2023)
GCO503/H1N1 1280 80 <10 <10 <10 <10 <10
mouse
GCO0502/H1N2
mouse 80 80 <10 <10 <10 <10 <10
GCO0407/H3N2
FRoTiss <10 <10 80 <10 <10 <10 <10
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= o "= . 017K MIIEL} 012t — S=°01 2HH RS (64% vs 36%).
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Sus (pigs) o= il 4l
Gallus (chickens)

- « SARS-CoV-2, MERS-CaV, IAVIt QIZ il A S2ZO| MTHHIA
over = HISES kI

+ QIZt—~SEZO| ™It EIMENE EF061, = L LHE
HESEZL2H2| HI0IHA HIOIH 2.

Bootstrap paired ttest: t = 227, d.f. = 999, P < 0.0001
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Humans seek
medical care

Source: World Bank [14]
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1000. B Asia Cases Wild Birds 0.06 M
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B 0.02M g
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Date
Nature 622:810, 2023
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% 20059 ~20223 H5Nx7I 227l 73 & Al E4
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Poultry died and destroyed (million)

OtAfo} Cheksh x| &8, =10|
H5N1 CHQFSH ofd H5N8, H5N1
Wave 1 Wave 2 ! Wave 3 388 million
1209 552 million 139.9 million 1193.9 million
= HSN1
90+
= HSNS
B Other H5
60+
30

(=]
1

Other H5

74 million

HS5N2: 20.7 million
HS5N4: 2,610
H5NS: 2.7 million
H5N6: 35.1 million
H5N9: 0.05 million
HB5NX: 15.6 million

Emerging Microbes & Infection 12:€2155072, 2023



5M cases

2021/22
2020/21

Host

I Domestic Birds

Wild Birds
Region

Human
China

Japan Korea
South Asia

- Southeast Asia
West Asia

Africa
Europe
North America

2.3.3.4b

—_—

(31344 2014115

2005/06

‘H 22
ﬂ e

e ——

2005 2007 2009 2011 2013 2015 2017 2019 2021 2023

2002 2006 2010 2014 2018 2022856

Nature 622:810, 2023
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Probable Person-to-Person Transmission
of Avian Influenza A (H5N1)
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The eyes have it: influenza virus infection beyond the @®
respiratory tract '

Lancet Infectious Diseases 18:€220, 2018; New England Journal of Medicine 390:2028, 2024
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If you touch something contaminated
with live virus and then touch your eyes,
nuse, ormouth

p &

.

HaN1virus

o X 700 HEAY
Ifaliquid contaminated with live virus splashes tfyoueat drink, orinhale droplets ¢ o 70 o 2o
into your eyes (like raw milk from an infected comamlnated with live virus
cow, for example) v ;é A 41 %
e |
v Ila R 243
v 7|E} 2H
Al
v 0] 338

% % 18 AIY (D1.1)

20259 43 10 $1l; Centers for Diseases Control and Prevention
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Genetic Sequences of Highly Pathogenic Avian
Influenza A(H5NI1) 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(H5N1) 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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Internal Medicine Journal 50:1115, 2020

i USFAUX A ZE dd:H5NG

<« =, 6M| ofo}7 ZT I} | A X5t= YUH

10fl A H5N6 HH S, | &= SHojA{ H5N6 RT-PCR ¥’

N
i
Ral
mjot
ro

< S| A, ZITH 0] IV peramivir 3Y

Emerging Microbes & Infection 11:2437, 2022



% 20259 12 72 E H: LB
}

r

>
n

foz MAE A= ey SSAHNM A2z
Of Zb=ofld ALY ALITX| BF E/4%CE. WHO
i APLE2 52%0] Eetct.

Adxtof osH M Ziol2h=
o|=o0| L}2Ct 2EHE | ™ cDC FHE2 'H5NT' T2 A7t X2t A
oA HEE of AHYE2 ZZELIet Hlusi = ESCE ofar 25%0A 50% AtO]

o] XMES B Ao|2tn EFs7| = MLt

X|27HX| H5N10| AFZHOf| A A
S7{% M2 Bt HEY

K=o o|3tH Qlzto] =

mZofl ME7HS Atojojl

mH  ohn
1]

]

H oo O
4u of
re
>
=2
N
b
mjo

o
=
T

>

.l

Hu
I
n
ojo
rFI
=
18
°
e
MK
of

I

e
In

o |n

Case fatality rate Infection fatality rate

AEE?, 2ddA 2t

I

2 23 19974, H5N1

v serum microneutralization Ab > 1:80, Western blot
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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-  Katzet al.®
Tour group contacts 26 1(4) try in 5 of 6 positive house-
Workplace contacts 47 0 hold contacts; 0 of 9 non-
household contacts positive
Poultry cullers Hong Kong 1997 MN, WB 293 9(3) 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% Seroconversion in 2; most Buxton Bridges
with contact asymptomatic etal?®
Household contacts§ Vietnam 2004 MN 51 0 0 of 83 controls positive
Contacts of sick poultry] ~ Vietnam 2004 MN 25 0 —
Health care workers Vietham 2004 MN 83 0 2 with suspected illness (not  Liem et al.2®
with contact confirmed)
Health care workers Viethnam 2004 MN, RT-PCR 60 0 No recognized illness Schultsz et al.**
with contact
Health care workers Thailand 2004 Clinical only 54 0 No recognized illness
with contact§
Health care workers Thailand 2004 Clinical only 35 0 No fever or influenza-like Apisarnthanarak
with contact illness etal.:2
Poultry cullers§ Indonesia 2005 MN 79 1() Asymptomatic

New England Journal of Medicine 353:13, 2005
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v amantadine . ""‘I}g

v' rimantadine

< Neuraminidase Y|
v oseltamivir (Ef0|E &),
v zanamivir
v’ peramivir

< Endonuclease 9 H|

v baloxavir

Fujita J. Influenza 2021

2R USFAX; oo AH|

© o3 2t xt2 TF BN
v 1997'd ~ 20094, 1274 L2}, = 3989H

o
v 1232 SHO[H AN Fof x| %D

W oseltamivir £0{ (+)

M= YER%
ST E[%] B oseltamivir £0{ (-) cEEl D1]5/18
30 80
49/72 13/20
- 60
wss 15/31 16/32
40 23/58 40 S 3/9
20 — 20
5/55 I
. O 0
164 0|2 16M-34M 35K Ol 22 ol 3Y-5Y YUY 9-11Y 12Y 0|
s

SYLHEE AR FANK 7|2

Journal of Infectious Diseases 202:1154 2010
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< M| £ sialic acid o 2,3-galactose =287} S

v N7|&X|-HE HZAEL| H E, non-ciliated bronchial cell

-1

mainly
a-2,3

RSC Chemical Biology 5:167, 2024
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< Ahe] 87| £, Zatof sialic acid a 2,3-galactose T84

r2I-I'I

< R UERAUXL Ho|H A AME ZHO| 7tsE
o ZR USRUX7 AYHS Lo = AZ
o 87| £8H(-) » AFEDF AR AtO] M= EH YUOLIX| %S
< ZRF QERX} HFO|Z{ AT} sialic acid o 2,6 84| ZAg
v AtRaL AL Ato] MI7t F7HE & AS
v H7|20| S=8H7t S0 A0 S ZotE Aoz oy

Travel Medicine and Infectious Disease 55:102638, 2023
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FAX +8H M=k

< Hemagglutinin2| =&KX ZeF¢l ofo|it0] Zast 2% 292
v H1 190 Glu: =& $8K8| Zg, H1 190 Asp: A2 24 Zg
v H2 226 GIn: ZF T84 ZAE, H2 226 Leu: AIH +8H| ZE
v H3 228 Gly: ZF 84| ZE, H3 228 Ser: AIH +=8H| Z&

v H3N8 Gly228Ser, HON2 lle155Thr
v" H5N1 129, 134 mutation
< SfX| 2t th=2HHA ¥HOo| — FHL|9] EM)57]| oj2{2 FHo| AUASZ

HA 8K ZE59l ofo| it 0| Q0| ML WA gig!

L4
= 2o ‘AT

&% 0l Z#3 off 20l0| Holsty| Yo oS oz

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

ZF RFH

- O T

Q1= FAX} HO|H £

OF)

d]

<« =289 sialic acid £0|d 0]|2| pB2 THlo| tHo| = 0]
< CHEX QI 0|7} H5N1 E627K

r

OPEN & ACCESS 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
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+» Tool for Influenza Pandemic Risk Assessment, WHO
v IRATE} H|x=3t "I} 7|&

v 107HX| atebH 7| &

7t 2] a5

Hpo|2j 20| S QA0 £84 2, UUEE HI} 0%, Fujo|AR| L4
CETE 7Y 580 N 2E, ZUE 58
o170 OjXlE B A 29, B F5E, 970 HoY

< FAO, WHO, WOAH E1: ®OHY Qg ¥

. . . £/ 2R, . .

WOAH: World Organization of Animal Health e ae & ;%‘ ) %V‘”'d _He?Ith @» Wortd Ofganisation
FAO: Food and Agriculture Organization United Nations N Hganization Fondedonce

@ H5NG (2016) © H7NG {2016)

© H5N6 clade 2.3.4.4 (2018) © H7Ng (2017)

@ HSNI dade 2.3.2.1c (2020} @ HiN1 TRIG (Population immunity - ikelihood
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1 3 5 7 L]
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USFUAL FHO|H 24
© M2 A

v Amantadine

v" Rimantadine

*  Neuraminidase &1 A|A|

v’ Zanamivir

& REPLICATION
BUDDING

v' Oseltamivir -
SEL:

V' Peramivir )=
T

v' Laninamivir oy

+  Cap-dependent endonuclease < #| |

v' Baloxavir marboxil

Int J Environ Res Public Health. 2022 Mar 4;19(5):3018.

gHo|H 24| g+

1 M H (genotypic assay)
A

AW gd HEE U F7IME 24

o

o
k=]
v 3HHpo| 2
v

=
7| =0 L2 o2 A W gl HEAE FUA #OIE

for
rir
of
14

«  HIAA FMH (phenotypic assay)
v FHHEO|2{ AR 0f TH3H HIO|2{ A 0| Zh4Ad Z{SHE M| ZH|QF AFEROf| A Ol
v HPO|E A9 FA =AY



H5N12| §HH[O| 2] AA| ZH 4

ki I R S

NAI reduced inhibiton/highly reduced inhibition & 2

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)
A3 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| H[O| 2] 24 28

2022-202314 T UA ZEOIZ20l} HRo|2f A EA
i

v
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o2l

SHY EMH — polymerase acidic protein (PA) &S

CENI reduced inhibiton & 2

PA-E23K 0 1(0.09) 0

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

A 0/119 5/1154 (0.43) 9/1270 (0.71)

CESB/AZUA 22IE HsNLU M = J|E E10E NA/CEN S HI K 24 X6t &
=X @8, J Infect Dis. 2024 Jun 14;229(6):1830-1835.

1(0.04)
1(0.04)
1(0.04)
4(0.15)
1(0.04)

2 (0.08)
4(0.15)
14/2600 (0.54)
280 ol
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v FE I NAGAH AP S IC,
v UASRAMASH A AL > ECy

“ AAIO| | NA A, IC,, CEN A A, EC,,

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)
23.44b - 1.4610.18 0.2410.08 0.0910.01 0.2910.06
(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 11.754+2.08 (8) 5.52£0.89 (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.
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*  NA-K432E, NA-T438I12| BI= 7t Ch4A =QF 11 (3.85%, 104/2698) O| 4%

zanamivir, peramivir0| Zr443 Z{5t& 2.

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



A1240j| A £2]l H5N1 -5 0| §HHIO| 2] A Zh4M

2023.01~-2024.09 7| 2t AFF Ol A 22| & H5N1 &FHIO| 2 A2 ZF4/d

O
v AA7IZHELOM0M 2.3.2.1¢, OFH| 71Ol M 2.3.4.4b AE Z'F

v’ Z+HC|O} 167l clade 2.3.2.1c

v’ O}H|2|7} 157} clade 2.3.4.4b
- M2 YHA T
= NAYAH 24

= CENFAA Zd

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

2023-2024 At 22| H5N1 - M2 A7 244

© M2 HAHA LG AP

v M EBIQE 7| B ECy, > 2 O &3 Wyro| &3}

Hpo|2{ & EC5, (ng/mL)
Amantadine Rimantadine

23.2.1c A/Cambodia/NPH230032/2023  >1,000 >1,000
A/Cambodia/2302009/2023 >1,000 >1,000

o]

UL LB BE

i
rir

LH
=

« 27§ 25 M2-S3IN SO & 7Y
. THE H{O|2{ £ ECy,
v" Amantadine: 14-95 ng/mL

v' Rimantadine: 4-17 ng/mL

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



2023-2024 A} E2] H5N1 - NA QA7) 24

© NACIH|H| Z4 ZAf

O a

v M ZEHIY 71 241G, > 2 £ A NAEF 2S5 50% HAst= s

e Icso‘ T

Oseltamivir Zanamivir ~ Peramivir Baloxavir AV5080
2.3.2.1c, median IC55(n = 7) 0.96 0.18 0.10 0.18 0.07
2.3.4.4b, median IC5y(n = 7) 3.61 3 i 0.20 0.08 0.16 0.04
EIES ESIu |

o L EHO|2 A0|M NA LA A (oseltamivir, zanamivir, peramivir,
laninamivir, AV5080)9]| Z4~/d

e Clade 2.3.2.1c 2.} clade 2.3.4.4b0{| A{ oseltamivir 22t=1/4 A&

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

2023-2024 Ak £2] H5N1 - CEN, PB2 A A| ZH 44

*  CEN,PB2 AAHA| L8 A
A

v AEE 7| A

PA-CEN 4|4 PB2 2|4

Baloxavir Tivoxavir Pimodivir
2.3.2.1c, median ECs, (n = 7) 0.55 0.52 0.40
2.3.4.4b, median EC5y(n=7) 0.83 0.88 1.32

« .= HO|2 A0 M CEN LA A (baloxavir, tivoxavir)Of| Zh4/d

+ ELEHEO|2 A0| N PB2 2| A (pimodivir)Ofl 2k

Emerg Infect Dis. 2025 Apr;31(4):751-760.
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7|2 SUHO| Jof| {2 SHHO|7F HEFS £~ QU0 fH HAHE
Of HAY AAE ) &lo] Hasgt

=HHO| A {3 It zoonotic spillover 5= L2 StH 7| Ql &fH[O|
A U A E AllistE 0| 25 QAEEMA; ZHH S THH|SF HFO| 2] A%
Hl & 240 ==20| & A

= 50 XRUSFUA HO|H £ H 4

O] =0 M £21= H5 recombinant herpes virus of turkey (rHVT) B4l
v 22-HVT

v COBRA-HVT

Broiler, SPF white leghorng 0|25t clade 2.3.4.4b H5N1
(A/turkey/Indiana/20-003707-003/2022)0] CfsF &4 H7}

Challenge study

T T T E TN T

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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Plos One. 2024 Jul 16;19(7):e0307100.
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Enzyme-linked lectin assay (ELLA)-NI : NI-specific Ab 2!

A. White leghorn (1:20) B. White Leghorn (1:40)
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HVT-H9 vaccination®| 2.1t

HVT-H9 vector vaccine

ST S8, FAOIM A

House 1-2, 4-10

One-day old broilers0j|A{
3000 PFU HVT-H9 =

= a*
House 3
=3 = = 3
0 1 7 13 Days
HVT ND-IB: H5-H7-119 ILT-FP

Vet Microbiol. 2023 Jan:276:109624.

HVT-H9 vaccination®| 2.1t

Number of deaths per day

it

g

0L®

w)

Titers (log2)

Mortality wave

¥ > No mortality wave

trt et bttt

House 30| 4128 broiler 500t2] Ci4f anti-AIV Ab

107 = HIN9

1 o moN2

8 ssEEEEEES mmeess

7 NN NN NN eoe (1]

3 L 1] esecsscssse uEm

Smumunmes ecescose e (1}

4 Secsssssccse

3

2 H9N2 Ab > H7N9 Ab

(" > HIN2 AIV Z4SH AlAL

TSRS

Serum number

Vet Microbiol. 2023 Jan:276:109624.
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(Differentiate animal that have been infected aftervaccination from animals
that have been vaccinated but never infected, DIVA-VI)Of| st 2217} 9/ 2.

. O)ZOIM AUE 27FR] rHVT-H5

1S 2ol 1

+ FDA EMA 59! Al E0f 229

A ZAt

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

Al

{ it

1, DIVA-VIO | £ w2 QI Zt e

0|

29| clade 2.3.4.4b0{ O3 &

- FDA (2007)
AS03 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)
MF59C.1 Egg EMA (2010)
MF59C.1 Egg EMA (2009)
AS03 Egg EMA (2009)
- Egg EMA (2016)

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



L2/ L}2} H5N1 pre-pandemic Bi Al (MG1109)

2551 HHO| 21 A H5N1 HHAI (MG1109)

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

v Clade 1 A/Vietnam/1194/04 H}O|2{ A°| HA, NA S A} ZE5H

Mice, ferretsOf| MG1109 23| M =&

S
2

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

bird/Korea/ma81/07) £ challenge study

2%

HALZ LApHHS 2Ol

—

v" H9N2 (A/Ck/Korea/SH0802/08), H5N2 (A/Aquatic bird/Korea/W81/05)

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

L2/ LI} H5N1 pre-pandemic B4l (MG1109)

(A) Mice

Neutralizing titer
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(B) Ferrets

"

Neutralizing tite

5120 4

2560
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J Microbiol. 2012 Jun;50(30):478-88.
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@ H5N1 (B)  H5N2
_ 1200 A/EM/Korea/W149/06 29 A/Ab/Korea/ma81/07
MG1109 &-F miced|M 100 100 -
survival test 3 80f peosonr 3 8] peoorr |  b———=
iw jo 431 £0f
# 404 E‘:’:;.E“ * 40 :g:o:“;ﬁ
: -+ 19ug
= 3o ) 3 e S
12345678 91011121318 ki 1234567 891011121314
Days post inoculation Days post inoculation
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Nasal washes Tissues
o =2 dpi 4.0
MG1109 T & ferretof A s ap =y
Hfo| 3 A 7t 30 30 IG:B::
=75ug
=15 ug

-
°

Viral titer (Log10 EID50/ml)
S
-
o

Viral titer (Log10 EID50/g)
N
s

b=
°
o
o

Con 1949 38uHg 7.5Hg 15Hg spleen kidney lung spleen kidney lung

Vaccine dose Tissue

2dpi 5dpi

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

MG1109 4221014 2] AAAI

©  MG11092 HHHEY, 2t

v 18K O A (N =298)

ox
ot

o]
—

mjo

_?_{

r0||

b3 A

o2

v MG1109 23| HF: 9Ok =3:1 1Y, 33 7474 28] I F

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

| motEa  [No.(w) |oswdERY

12} & S (Day 22) Seroprotection rate 35(11.7) (8.1, 15.4)
Seroconversion rate 31(10.4) (6.9,13.9)
GMTR (day 22 /day1) 2.3 (2.1, 2.6)

22} = 5 (Day 43) Seroprotection rate 223 (74.8) (69.9, 79.8)
Seroconversion rate 202 (67.8) (62.5,73.1)
GMTR (day 43 /day1) 5.9 (5.4, 6.4)

Hum Vaccin Immunother. 2017 May 4;13(5):1190-1197.
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No.(%)  95%Cl

Day 22 2.3 (2.1, 2.6)
Day 43 5.9 (5.4, 6.4)

HHAIZ Z 72 & adverse event
13 E 2
MG1109  9oF
(N=314)  (N=104)

ZABZER  247(787) 75(72.1)
== 247(78.7)  75(72.1)
HAIEZER  160(51.0) 44 (42.3)
125 111 (35.4)  21(20.2)

% MG1109 28| HE2 &2 ™

£9QIE H5NL HAI0| B

-

0.17
0.17
0.13
<0.01

22 43 &

No. (%) 95% Cl
2.4 (2.1,2.7)
7.0 (6.3,7.9)

=i

MG1109  Q|oF P

(N=
188
188

314)  (N=104)
(59.9) 58(55.8) 0.46
(59.9) 58(55.8) 0.46

87(27.7)  30(28.9) 0.82
41(13.1)  15(14.4) 0.72

ALY AHYE BY

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

e O|# strains O|-25HH5N1 BHAI Q| H5N1 clade 2.3.4.4b0j| L 3F S 34f

v" AS03-adjuvanted-A/Indonesia vaccine 23| &

v' MF59-adjuvanted-A/Vietnam vaccine 33| & &

0]

2%

24
o

H5N1 Ml 4 E & W29 clade 2.3.4.4b 0| TSt SoketA|

H5N1 A/Vietnam/1194/2004 (+/- MF59)
(Post-third vaccination)

GMT: 19 203 361.7
SCR(%): 0 0 100 954
Seroconversion rate oot6s

»

§ % ﬁ 5,_"% I 0.0006
10000
1000

100

10 -0-0-0-0-

Neutralization titer:

1

S S
& & &
¥ v;}‘ W ?§
Unadj MF59-Adj

H5N1 A/indonesia/05/2005 (+/- AS03)
(Post-second vaccination)

GMT: 15.42 14.88 234.6
SCR (%): 125 125 100 77.3
0.0362
| 0.0255 1
n 0.0006
210000
2 3 0.0004
c 1000 e
S i o ° - _&
IS 100«1 % - o
N | @
g 10 i m;» """ m&b H
5
z 1 T T T '
o N g o
e & &
$ & G
& S e «
A\ ¥ A\ v
Unadj AS03- Adj

Nat Med. 2024 Oct;30(10):2771-2776.
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(Personal protective equipment, PPE)S 2F-235[Of 3t

&

NIOSH-Approved particulate respirator (N95 &)
Fluid-resistant coveralls

Safety goggles

Boot covers or boots

Head cover or hair cover

AN N N Y N N

Disposable gloves

https://www.cdc.gov/bird-flu/pre ion/hpai-interim-rec

o,

jons.html
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https://www.cdc.gov/bird-flu/prevention/hpai-interim-rec dations.html|
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Real-time RT-PCR
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v HZA QA Z}: M (matrix), NP (nucleoprotein), HA (hemagglutinin)
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& st=o| =7 1Hald Al(highly pathogenic Avian Influenza, HPAI) 'L A Ab gt
« Of 27| HPAI X[ 5278, 2020 O|= O 2d &
« O|HE7((2024-2025) A2 : 108 30

[_Season | *03~04 | '06~07 | _'08 | '10~11 | "14~16 | '16~17 | ‘1718 | 20~21 | 21~22 | '22~23 | '23~24 | 12425 |

H5N6 H5N1

Major Al H5N6
_Subt\-nfes H5N1 H5N1 H5N1 H5N1 H5N8 H5NS H5N6 H5N8 H5N1 H5N1 HEN1 HSN3
identified
Affected | 7 provinces | 3 provinces | 11provinces | 6 provinces | 13provinces | 13provines | 5 provinces | 10provinces | 7 provinces | 11provinges | 5 provinces | 5 provinces

areas 10 districts | Sdistricts | 19 districts | 25 districts | 61 districts | 63 districts | 15 districts | 48 districts | 23 districts | 39 districts | 13 districts | 5 districts
Numberof | g 13 98 91 391 421 22 109 47 75 31 a
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(12%) 7| ZHA| 57 10| 2012| Al(H5N6) &7
i Al : H5NG, H5N8

& 00| LMALE[2
« 2023(7TE)ME2LN =
- A 7SR S Al H5NT

SEZ A 10| 430t2| H AL & 40F2] Al(H5N1) =T

& OIS E LA (2025)
« 2025(3Y) OFM B2 (4) =28 27 AI(H5N1) ZHE
- HEX 6 1027 SELA

KDCA

Korea Disease Control and
Prevention Agency



10| Al outbreak(2023)

@ Al Outbreak Among Cats in Seoul, 2023

« (7.25) HPAI(H5N1) 1 F0| 2 Ot2| 2ol
-8AFR TU0| 25 A (40 OF2| £ 380}2| T AL
. (7.29) 2T DYO| BT A NYO| HoEHR 20!
+ (7.31) HPAI(H5N1) 20}2] %]

showed symptoms, 5 died).

Z291(9 out of 15 cats

KDCA

112F0| Al outbreak(2023) 5 :

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

LA ACANAT




10| Al outbreak(2023) 2

4@ Epidemiological investigation in Gwanak District (July 31, 2023)

KDCA

Korea Disease Control and
Prevention Agency

Al QIHZY

Al Human Infection
« et Al QM2 E “0”
Al human infection response team(CH & 2H) . & & 22| H &

Ministry of
Agricultre,
00d

ood
Rural A

Sy S

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

KDCA

Korea Disease Control and
Prevention Agency




Al Q1M Z Y CHAddhE

= !

ST 5‘-PE| RE

(BEg7122=)

[ | 1
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 Building

« Division of Disease Surveillance + Division of Infectious Disease » Spokesperson
Strategy Resg))onse within Regional Centers
for Disease Control and Prevention

International Cooperation

« Division of International Affairs

* Division of « Division of « Division of

Healthcare Medical ° D|V|3|°n of DMS'OnOfEmefg"'g Quarantine Immunlzatlm
Response Stockpile Laboratory Policy Services
'I\=,|aC|I|ty . Management '?Alagnos's . Aphriis el + Divisionof Vaccine
anagemen anagemen
g A'C ‘a'VS'SforD. Supply

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

o
» Taking proactive quarantine measures (monitoring, m
movement restrictions, and disinfection) to minimize the 2 7,
spread and impact of Al %‘%zoo 4"’1/754”}1
¢ (&4 %) Enhanced monitoring of wild birds focusing on ho mﬁ‘"s’mmbﬂw sl i, worer

© populations

migratory bird habitats

KDCA

Korea Disease Control and
Prevention Agency



@ 0 case of avian influenza (Al) human infection

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

Year High-risk groups" Suspected cases Confirmed 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

Prevention Agency

Al Surveillance System

Al it 7|7} . . Detection of
(From October 1) Al Antigen Detection Highly P_athogemc
Al viruses
- Expand monitoring of migratory | - Designate a 10 km quarantine zone around Al detection sites

birds (Oct.-Mar.,150-200 sites)
* (Fecal specimen collected)
18,200 specimens
« (Captured) 2,400 birds

- Shorten surveillance intervals - Conduct culling if H5 or H7 - Conduct culling if

Ministry of | Strengthen surveillance and subtypes are detected antigens other than H5 or
Agriculture, testing systems - Strengthen surveillance of H7 subtypes are detected

Food and - Enhance epidemic control poultry within designated
Rural Affairs measures for farms at a high quarantine zones

(MAFRA) risk of disease outbreaks

Korea
Disease
(i EL B - Conduct 10 days monitoring for high-risk groups, including individuals exposed to Al-
Prevention infected birds

Agency
(KDCA)




Al Human Infection Surveillance Sys

@ Surveillance system for Imported Al human cases (32|52 2FX|)

+ Strict Quarantine Inspection Required Areas

o

— [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@ weaer

Y

g

Strict Quarantine)
Inspection Required Areas)
f

or. the Second. Half,0f,2024]
A

What are Strict Quarantine
Inspection Required Areas?

1338

e

o
. JVL;::;

o oo hars

\ 3

&

Fig 1. Promotional material
for Strict Quarantine
Inspection
Required Areas

Al Human Infection Surveillance Sy

Reporting of
Cases by Public
Health Centers or
Medical
Institutions

Epidemiological

Investigation

Verbal Reporting

Basic
Epidemiological
Investigation
(Clinical Symptoms,
Epidemiological
Links)

Q-CODE HXIzi2] S= 2HH
Electronic Quarantine Registration Guid

Q-CODERFiRE B iniEm

(o fcl]

-

et S Cracs S dese L,

Q-cones
G CRED 12 R A O, RS SR

Go to Enter Q-CODE >
A AQ-CODE

Co-Exposed
Individuals/Close Contacts Antiviral

Medication

Investigation ~ Monitoring

Fig 2.

Q-CODE Information
Guide

KDCA

Korea Disease Control and
Prevention Agency

Release from Isolation

Completion of
Antiviral Treatment
! Followed by Two
National 10-D: o
Patients é ona Guidance for .a Y ; . Consecutive
(=) Desgiaied Contacts Fassng [ (Twics Daly Negative
Isolation Hospitals Monitoring | for 5 Days) Respiratory PCR
Tests taken 24
Hours Apart
A Negative
Suspected o Respiratory PCR
Contact ' . f
Cases Isolated Spaces I it - (Twice Daily test (provided
@l Diestgatiots for 5 Days) treatment is
completed)

RDCA

Korea Disease Control and
Prevention Agency

[~



Revision of Operational
Manuals

Establishment of a Hotline

Korea Disease
Control and
Prevention
Agency

Ministry of
Agriculture,
Food and
Rural Affairs

Blue &

Orange 27|
Red 212}

Animal and
Plant

Quarantine
Agency

Confirmed Cases:

If infection with the pathogen

e Ophthalmic
mg . ' =
y(nxg) is confirmed based on symptoms
TOo -
diagnostic criteria for the Al (54
human infection
Symptom-based Surveillance
Enhancement
o <3 = B8
Hn=zes
SECI=S0X}
QL  emReE oy
CHEXIR
7 e KDCA

Korea Disease Control and
Prevention Agency




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

untyped.

Perform antigen detection

T & =
2024-2025%71

Q e=max R
EHIXIE

&

J

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

gumango @

o
*« @
- Rkl o S,
@?ﬁ? S® =
N t ZaE o dxt HAL Zz2|

o

Saxt [SSUXEEEA
‘0 B ATAIX ﬁ @
o= ar SE7IHEE FRIAKTGS)
SR

% Wastewater Surveillance System

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

KDCA

Korea Disease Control and
Prevention Agency



& 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
4@ Administering seasonal influenza vaccines to response personnel
94.4%

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

( M
anage
r-’ Re:egnse - with
g (r"\\ Illl i P internal
] L resources
KDCA — - Situation ___, Initial
EOC Report Situation : (
Class 1 Infectious - -, Analysis |

Disease Case ic t L_,| Expansion  Emergency

Occurrence : of response
* F Response phase
G = (R ’
e, d- »
@pfvent-based Surveillance. Central Disease Control

" . r \Headquarter Operation/

KDCA

Korea Disease Control and
Prevention Agency



risis Alert System in

| Type of crisis ” Level “ Major activities as response measures
* Monitoring and surveillance activities for crisis signs are
prl PN | % e Unknown or re- performed
12 (Attention) epidemics of novel . . Tr S
= & & emerging domestic Task Force * Response capacity is maintained
(Level 1; Blue) infectious diseases o : . 5 . "
infectious diseases + If need, on-site quarantine measures are implemented and
abroad q 5
related infrastructure is deployed
= ) D tic infl £ Limited spread of Central * Cooperate systems with relevant agencies or organizations
-|-2| (Cautlon) n:\rl:IEisnlfce::rtlio‘:sto unknown or re- Disease * On-site quarantine measures are implemented and related
(Level 2; Yellow) Hihbessifram abfoad emerging dc_:mestlc Control mfra_stru.cture is deployed o ) )
infectious diseases Headquarter * Monitoring and sur are
Limited spread of Community spread of Central * If needed, a whole-of-government meeting is chaired by the
novel infectious unknown or re- Disease prime minister
di i duced ing d i Mar ¢ C systems with relevant agencies and prevention
into the country infectious diseases Headquarter /surveil ivities are
Community or
nationwide spread of Dt ionwidesereadior  Central
P, 53 unknown or re- Disaster/Safety - B
novel infectious c * A whole-of-government response is performed at full capacity
diseases introduced infectious diseases Headquarter
into the country

KDCA

Korea Disease Control and
Prevention Agency

Responses TTX (Al, Bioterrorism)

(COVID-19, etc.)

EOC Network Cooperation

KDCA

Korea Disease Control and
Prevention Agency




KDCA

Korea Disease Control and
Prevention Agency

78 Chy] - TS 712 (213

(20051) WHO =71 QIZ2AIXt L2l AH|2l(Pandemic Influenza Plan) & &1
(2006H) O1Z200X} L3 CHH|-LHS H B = £3

(2009) MZQIZZARKHIN HHT R

(20114) CIZ20NX} CHQ3H CHH| -CHS AH|Z) 1%} TN

(2018L) QUZZOUX} LHQEH CHH| -CHS H|Z) 2& I

(2020-20234) AZLIHIOAZSS-19 MAY RS

(202349) MEZHSH CHH] SZ7| A& LE

(202449) QIZ2 AR} LHQE Tt -4 & 3xE

KDCA
Kore Diseae Conoland
pre

ention Agen
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=0]|
-

Xt CH-& Chy] -

UF ATFAT HRY WUlHSHEY

2006. 8.

Initially established,
focusing on sector-
specific preparedness
and response tabletop
exercises.

(m3H =)
300 LY Q17 CHH| X|CH 41.8%,

HE A& (F2A.

2011, 10.

Novel Influenza 2009

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

- LS A=

pd o]
oo

Z|A 16.5%

S58A28.82 Y, RY HHMK 111L 22

(e = H)

Ao A 27 482 20 27

ol B2l Jset 4702 BY|  E
b

RIS, B5 SR 2 Z

agzn
WHI-tig A=

Xt U R%Pandemic Influenzal

2018. 3.

MERS outbreak

emphasizing a core
response strategy-based
preparedness and
response system,
solidifying KDCA as
control 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
al [l 'J =, ﬂ}'ji)
nNo oo
3%
0l 2e) g 2% 0|2t 2% OJA
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TEEay MARZ|T HME/(WHON

CollaboratinuEsERIEI P
Designation of WHO CC in KDCA

("23.4) Instructions from the Commissioner to proceed with the
ollaborating Center for

designation of WHO CC in the field of “Infectious Disease il T i T

Emergency Response and Preparedness”

(~23.11) Preparation of draft TORs after 5 rounds of discussions

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
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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 KDCA

Key Messages ‘
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