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| Ff NTU Influenza virus

National Taiwan
h University

ot fﬁ]i%f?*"{’

National Taiwan University

m Orthomyxoviridae I k% -‘}}%i F
m ssRNA virus(-) RNAJ F
Wit EES

[ minfluenzaA: A ~ 5 & ~ F& ~ $pdg--e- ]
B InfluenzaB : 4

B InfluenzaC : 4
H InfluenzaD : £

Influenza A viruses

Duck Leopard

— Chicken ”
Raccoon  Ferret
Emu Quail

Water fowl

Ostrich

Influenza D viruses

Camel

Cattle

(Kuchipudi and Nissly, 2018)
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m Influenza A virus

W8 AT E

mon SRR E Y
mHemagglutinin (HA)
WA~ A e M

WA OREL fiF e
ENeuraminidases (NA)
LR AR ISR

mHAZ NAB % %+ % B

NS1/NS2

Y EE DR

National Taiwan University

g\ National Taiwan
i University

W Influenza A virus§| * HAZ NA%A 5 7 e 37 )

m HA @ H1VH18

m NA © N1~N11
Birds H1-H16 N1-N9

Human H1, H2, H3 N1, N2
Swine H1N1, H1IN2, H3N2

Bats* H17N10, H18N11

* (Bat influenza-like viruses)




captive animals humans

H1

ﬁr H3 | of: /h
H3

o o e .
H4, H9
H3 H5-H7 :g
& H3 H9
H10 H7* _/
e\
H9, H10
Qm H11, H13
H1
H1 - H16 4
/ H7
H10
H17, H18 HA Q=
H13
wild animals Short et al., 2015
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R }]%4 e 48 (receptor) @ v&57% & (Sialic acid, SA)

W|Id birds
0-2,3-SA
Swine
-2, 3 SNC( 2,6-SA
A
Domestic fowl

=~ VYV
Y N R

,ﬁ Ib c_iv:;qﬁ _l\:iv,\@ ’Fvic;qé _lniv;;;g —EV-IV;;SE
V a2,3 SA Y v \ v
v a2,6 SA v % v v

modified from Cheng et al., Clin. Microbiol. Rev. 2012
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Table. Molecular markers for enhancing interspecies transmission ability of highly pathogenic avian influenza A(H5N8) virus to seals,
Poland*

Amino acid position

PB2 PB1 PA HAt

Subtype Location Year isolated 17C E627K  D701N 453S 192H 226L 228S
H5N8% Baltic Sea 2016 R E D A R Q G
H10N7§ North Sea 2015 C E D S H L G
H3N8Y North Atlantic Ocean 2011 R E N A R Q G
H4NS5# North Atlantic Ocean 1982 R E D A R Q G
H7N7** North Atlantic Ocean 1980 R E D A R Q G
*HA, h lutinin; PB1, pol basic 1; PB2, pol basic 2; PA, poly i

All HA genes are in H3 numbering. )
ISUam r?esiination: Algray seaIlEa!I;llcPLl361—10!2()16 (this study). B‘ZE ﬁﬁ‘i )3‘ ;IJ (H 3)
§Strain destination: A/harbor seal/Netherlands/PV14-221_ThS/2015.
{[Strain destination: A/harbor seal/New Hampshire/179629/2011. , )
#Strain destination: A/harbor seal/Massachusetts/133/1982 E I'r_? ?:}7' ﬁé Lﬁ} #% m—j ; b r}
**Strain destination: A/harbor seal/Massachusetts/1/1980.

(Shin et al., 2019)
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ﬁHuman H3 Avian H3
L2260 QZZGL
AEyzs 85524
— —
AEmz 6
02-6 02-3

(modified from Sawada et al., 2008)
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West Nile virus HIV 2002-2003
>15,000 deaths in >30 million deaths SARS coronavirus
the United States. 774 deaths

2012-2013
MERS coronavirus
54 deaths

Ebola virus - r\‘ Hendra virus
>1,553 deaths Four deaths

1981

Nipah virus
>250 deaths

‘Spanish flu’ ! ‘Hong Kong flu’ ‘Russian flu’ *Avian flu' ‘Swine flu’

H1N1 influenza H3N2 influenza H1N1influenza H5N1 influenza H1N1 influenza

~50 million deaths ~700,000 deaths >371 deaths >15,000 deaths
1957-1958 1999-2002 ‘Avian flu’
‘Asian flu' H2N2 influenza HIN2 and H7N7 influenza H7N9 influenza
~100,000 deaths One death 44 deaths

14 Bean AGD et al., 2013
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mLR RA e L
W BT/ A/ B R k£ F/E B (HXNy)
®m A/equine/Miami/1/1963 (H3N8)
m A/goose/Guangdong/1/1996 (H5N1)
m A/Puerto Rico/8/1934 (HIN1)
m A/Hong Kong/1/1968 (H3N2)
m B/Victoria/2/87
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miLi % (reservoir) : #7 § ~ -k 4
W35 RALE IR (HPAI)

B H5% H71; 3|

m i 2474 H5 2 H7 35 £ HPAIV

mi g 2P PRED
W R4 R (LPAI)

i R A A

W reservoirii P &g e sk

17

LPAI HPAI

Proteases localized in respiratory and Ubiquitous proteases
intestinal organs

HAO
— HA1 HAD e
S
RERRRKKR

Horimoto and Kawaoka, 2015
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1. HPAL:
## OIE #7% HPAI 232 & k3§ » H A 0 F 18454 2 — F Bp | & & HPAI :
(i E LT ERAENT%RIVPI AR EN 12 -
(HAO 7 B3 i 3k 5 7 748 07 B4k HPAL % #4605 7] (35 £ # OIE/FAO Network
of expertise on animal influenza [ £A F 4§ OFFLU ) 4 & 4% Ff 5| €, 40 HPAI =
HAO 784 i L 8 /751 - )
2. LPAL
MaERFFHAHS P HT SR Al BHH > EdHm A%k A 5mEHN LR B4
HPAI 7% 4 HAO 4784 3 3 8% A #4843 - T 4| & HS/H7 LPAI -
(Q)%F & B A S % B2 LPAl % %4 » £ 8 OFFLU p7 7] LPAI 2 HAO +7 %43z i 5 85 A
P EAnEME-1~3 S 2 e A BB ELA2MUT (24) - %4 OFFLU
W8 B 3025 A7 5] ©40 LPAL 2 HAO £ 8] 4 B A 88 5 7] ©

19
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National Taiwan National Taiwan University

* University

H5NX SINCE 2014/2015
Clade 2.3.4.4 (2.3.4.4% i)

20
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748

J/’@v World Health
%2 Organization

Evolution of the influenza A(H5) haemagglutinin:
WHO/OIE/FAO H5 Working Group reports a new clade
designated 2.3.4.4

12 January 2015
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m20144= > 79 HS5Nx 4 £ 2.3.4.4

Black Sea/Mediterranean Flyway Mississippi Americas

Flyway

East —h
Atlantic

Atlantic
Americas
Flyway

Central
Asian
Flyway

Pacific Americas
Flyway

West Pacific

West Asian - East African Flyway Flyway

© EAAFP Secretariat East Asian - Australasian Flyway

22
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2005 2010

[ A/EM/KOTOa/W14912006 12(HSN1)
——

N
/Mdk/KoreaWd01/2011.01(HSN1)
AICK/Shenzhen/1061/2013.12(HSNG)
I- AFPINingxia/dT3-8/2015.11(H5NG)
AMNS/Ningxiald88-53/2015.11{H5N)

AVEM/Korsa/W541/2016.11(HSN6) } Group C

A/EMIKoreaW558/2016.12(HSNG)
AJEM/KoreaW487/2015.01(HSN)
A/EM/KoreaW480/2015.01(HSNS)
AMD/Korea/W456/2014 02(H5NS)
A/EM/KoreaWd82/2015.02(HSNS)
A/BAK/Korea/BuaN212014.01(HENS)
A/BT/Korea/Donglim3/2014.01(H5NE)
AMD/Korea/W4522014 02(H5NS)
ABriiKorealGochang1/2014,01 (H5N8) p—
A/DK/EasternChinalS021672014.02(HSNE)
AIGS/Zhejiang/925037/2014.09(HSNE)
AIDK/EasternChina/51109/2014.11(H5N8)
A/GH/Uvs-Nuurlake/20/2016.05(H5NB)
AICMIGermany-SH/RB36/2017.01(HSNS)
AIPS/IndiaH0CAD3/2016.10{HSNS)
AEMIKorealW587/2017.03(H5N8) ——
AEMKorea/W590/2017 03(HEN8)
AICTIKorealW547/2016.12(H5N8)
AICTIKoreaW550/2016.12(HSN8)
AICT/KoreaW555/2017 01(H5NB)
ATDIGermany/ARB459-L01988/2016.11(HEN8)
AICKIGreece/39_2017b12017.02(HENG)
AWD/Poland/82A/2016.11(HSN8)
EHG/Netherlands/2/2016.12(H5NB)
APC/Beigium/101772017 D2(HSNS)
AMS/Shimane3211/A00172017.11(HEN§)
Al

Group A

Group B

J
ietherlands/1/2017.12(HENE)
AIGBG/Netherlands/1/2017 12(HSN6)
AIMS/Netherlands/17017377-001/2017.12{H5N6)
AIDKMNetherlands17017237-001-005/2017.12(HSN6)
AIAP/Korea/W612/2017.12(HENG) » }

2015 2020

Taiwan H5N8 2014/15

Taiwan H5N8 2015

Taiwan H5N6 2017

Kim YI., 2018
23

iy \/iral migration of Group A HPAI
——p \/iral migration of Group B HPAI
—p \/iral migration of Group C HPAI
ey \/iral migration of Group D HPAI
Breeding site of migratory wild birds
Virus circulation in poultry

{ Europe
Winter, 2014-2015
Winter, 2016-2017

| Egypt
\Nov 2016

X

Iran

.
| Nov 2016 *® o

India L L
QOct 2016

North America
Winter, 2014-2015

North Pole

PLERN ’
“a Breeding site /’

\"-. L 4

2016 2014 x

-
Jan 2014
Winter 2014-2015

~, 4
~ “ Jun 2016 x
L
Tv--... ..---\ Winter 2016-2017

2 Winter 201672017
May 2016 China -,
.4

East Asia

2 Jan 2014-Apr 2016
in South Korea

Dec 2014-Jun 2015
in North America

5
AER TS S
National Taiwan University

(Lee et al., 2017)
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mHSNS HPAI {%3% 2] i

Summertime/breeding
B Winter migration
W All-year presence

JEFEETS

Tufted ducks (Aythya fuligula)

(FLI) Harder T,, 2017 25

e %c‘f’k’*

National Taiwan University

NTU

National Taiwan
University

M2020# 8" 1 2023# 6" i & b4 7 ¢ A7 ]

2021 # #4 % 43;‘1 HS5N1 % 2

(a) All birds

2 W HPAI virus A(H5N2) (3)

] W HPAI virus A(H5N4) (19)

S 300 B HPAI virus A(H5N3) (45)

3 B HPAI virus A(H5NS) (102)

© B HPAI virus A{H5NXx) (410)

2 B HPAI virus A(H5N8) (3,355)

S 200 W HPAI virus A{H5N1) (11,240)

g

I

S 100

2

3 |

=1

Z 9
st b ettt bbbt et et b et bt et N A A A PN NN IRRE2%aR%
B Y T ey
e e s e B L R e e s e e T L e L ke
PR LHEREE £ R R I S A LA AR b R b L SRR LT ER AR E LT R R AL R Vb L

Week of suspicion*
EFSA Journal 2023;21(7):8191 26
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m HPAI

<20 outbreak

‘ H5NXx

1997 2015/2016
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| | O A1 Ry
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BERERAZILIVFORE - BERERR (2023598 LK)

HWAHISHADRESIRSCRREL - BRAEEEEER

[ ssvosncamnanammnscunsn:onne
e e

L 1 WOAHS
HOROH, RETH>TLHRBR I LUNESATOEL AR LS, 20265F6 22 A RE 28
HWAKES Workd Animal HeathIrformation System . WOAN(EIBE BB R ARA T SRANE MBS A7 ATHE.
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w7 .o v ¢ stamping-out

WA E ST A 24 R R LA R RR R B DS
i
LR VIR 5 LSS T iy 'Vt’ﬁ.%(?fm
Wit 025 5] (Suspect Case) * Tk stk ## & & HS/HT $uf /o 5 H
'ri o
miE T FE /4 & 15 1o B (Presumptive Positive) @ 5307 a 56% i
%{%)F‘JHS/H7 ‘Il’ﬁfr RNAF 14 » APHIS v 3248 fads $8 ~
R AARE > A EEFR ?\ﬁkl‘rf PRI % % (NVSL) mﬁx
uﬁ//\ [ Y
) I Bl (Confirmed Positive) : ¢ NVSL2| z_i; 4] 2 }z}f‘a 4 o

it

31

Y IEDE

EPEST HIPEES S B

RAFY R FER L35

% 3 km
1Z > R 2317 HBEEdl
km =R
1Z+BZ > FER £33 > 10
km
: CA ¢t » =3tFAPN > JER el
Surveillance Zone AT 5 10km 5}% T M

e 1,86 miles (3 ks
— (8Z)

dog 5E &
FER 7 4 CAP hE & ) ,,%__
Free Area(FA) &) {7 .F!;_ Bl
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=</ National Taiwan University

& A # F Pl(Active Surveillance)

 HARAHEE § 1R G H s A

ko) LS HAAF
B A3 B R K R F T M E 3 B3R & SR AR
Suspect Premises (SP) Pl ok _é;
Hm BAHERBHY 0 BTRYTER B2RFH R HH4X
Contact Premises (CP) ERGEE S I # R R AR BURMP A
APPZ kAR I8 £ #k 4%
BB # B &38R T A Fa 57 R 3Rk — R
At-Risk Premises (ARP) ES y =85
(3.2 e USDAF 545 sk R H5-TREH— %
Monitored Premises (MP) _E/ixgj% E 5_%

* 535 MP ~ APP ~ CP#-% T 22 HPAL 4p i chiefk sk & 7 = % > e
B2 Wi

33

. \ @i“{-j’t"f’
g» ,é\' K;K ﬁ_’ E EJ(PaS&VG Surveﬂlance) =2/ National Taiwan University

oy 77 P EI M TARERET R

4 5 R
B FES e Pp= X>035%
i . ?«iﬁ;ﬁ_._##gﬂ«ﬂ.’riﬂf%
s TH P 12-503%#2 5 0.013% ; > 50 iF & 5 0.043%
. é}—?ﬁﬁi%ﬂ%%
REE S s P F>02%
gAAESE o P F>02%
RIS e 0 FAREEHE P FABR
s TF P F <50’H‘¢. 0.02% ; >50 % # % 0.037%
YIS e P F>02%
o A FIFOR2APTELIS%
Others e XF AL NAFTFRATERM

34
(USDA., 2022)




HNEESS R4

National Taiwan University

o

PR % 1k te 1l et &

4 o i FAFFE e P~5swabs/poolzt 11
o Y swabs/pool
e 1 ° B2 pool
K& Bt FE Ny B~5 swabs/pool
LE o i B IEAeRTHE & ] B~5 swabs/pool
[ ]

W KGT UG E - FE

(USDA, 2023)
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L ]

1Y

- d APHIS Wildlife Services &3+ 3§ A B M EL T2 F 24

- B OERLECR R A G A TR ) 1R R

US._—DA Stat ith HPAI detecti Id birds (Total Count: 7,176
] S NN oL o ke bires (ool 7.076) A
-
21
2 wr o =
o 129 316 o iy
350 - = 615 . 8579/,
92 o 108 216 [ = 343 7 4175
137 = 225 s i
: e 119 72
G s\ 207, Tl e et
196 o 87 58 w28, 312
402 231 xs o 2
87 143 26 -
i
206
= o= o 42 o
52 7 44 56 L .07
191 69 107
o L
147 418
. - (USDA, 2023)
e ——
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- Dabbling Ducks ~ Diving Ducks

S SRS T F FA R R i = R
fF— B Fi3ik e

A EHRE AR RS 2B F % 7 (National
Animal Health Laboratory Network, NAHLN )

- T3 Bk ABEE AR w&% PRA+F % (NVSL) &

FIAEe ANET -

: @i%:‘j"ﬁ%

=5/ National Taiwan University

T 5 AR E § R

LI AT
CHEC SRR A ERTERT .

. ¥ 5% ¥ = . National Wildlife Health Center (NWHC )
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Backyard Flocks & /7|
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LIk

T a2 RS
S - S A
. ?)ﬁ/ A#HE<I0: FEZ
)ﬁa/?é‘ﬂt%>10 wE=
SETFERF R apRE S
e
"RAw P kP

ta e 584

%ﬂ'g7 ;"%— ‘To

- #t 0115 &) 4 FADD (Foreign Animal Disease Diagnostician ) i& {7

R T ENAHLNS % % #% B o

Control Area » AR 43973 = 47 /ﬂF’—uz]; Y=
= P ERYGTFIE A TR S o
%pOOlSJ °

2 584 Kpools | -

ER i Fay

7/ National Taiwan University

$RA R R A

EENEEPIE | BRERN vs. R&HLE

RIGNEPER = ARERE

v=| WEMREEEEIEK
v—| USDA ®&8f:tE

R SERRTERY 14 K55
28 KIRHIZ=EHA

FrtERRR

(Pending)

BPEPIBDIELR - BHEEIE

#Hl& (Control Area) {5

BRlE  =isimERIt
REEEGERTHE -

FrEIRIERA B R A
i HPAl 55

EEseriase E g

/ @i%:‘j”t%‘

National Taiwan University

EARE = HGHE

L%%J

APHIS 83N E 85eRL MR

ERRITIRR TS o TSk
IEmEEitEE o it
RAAEXSIARS °
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H\GH PATHOGENICIWAV\AN INFLUENZA IN WILDLIFE

Most Recent Positive

Total Number of Positive Samples

3,719

Environment and Climate Change
Canada W*l Somm denr™

National Taiwan University

CANADIAN
WILDLIFE HEALTH
COOPERATIVE

Positives by Province

Number of Positives Over Time

Canadian Food Inspection Agency
Iel oo e 43

N EE DAL &

i P National Taiwan

| University

W ER D A&

National Taiwan University

4 £

« Canadian Notifiable Avian Influenza Surveillance System

(CanNAISS)

cd S EERAER A
2

TR ORI B 4 RR L LS
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cFERL RIS E FE I RES
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heE R2022F B R RIBRE L 2 B R X

B E A #HE Y
Baseline Surveillance 2B R # & (0-3km)
&) R 5
Dead-Bird Surveillance g %t & (0-3km) HRER2R 0 B4R
A 85 85 1 EHE RTERwL i EEFEHARR
#5 B AT AR | B EAo ] @3- HRARO0F) o A EHATT2 NG T 5
10km)
#% Sy AT AL R R A Bk EMRY E HoAE By AT24 /] B4R 2T R A
B & AR BREE FHRAFOOF R Bty B8 » H A
MR %&ﬁk#“iﬁ
5 @ AR HEE BHH R ER - HH28K
CheUEEHERAIAUENEE)
45 (CFIA, 2022)

G ARy

National Taiwan University

, Y National Taiwan

2 University

[ 15 % i 2 )

#HEE A0 B L ¢ o 2 Avian Influenza

Control Zone#! Primary Control Zone= & ¢ ] % 3

. AVian Influenza Control Zone : érLé"f DT R R E A

BHFLSIHASGEY TR

- Primary Control Zone (PCZ) : #-% " & %3¢ |, F 58 41>
3 PR BIAGEr AR AR B ST TR n
IR HBERLE -

- Commercial PCZ 5 #4 {7 2 #2148 & T P+ o7 v 41 &

( Specific and general permit) ¥ 72 ; @ Non-Commercial

PCZR| ik g4k T P2 AT Z Rl o
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mHPAI** &t B 42 7] 5 Category A ~ D% E& ),%
mCategory A (12 “f 7) ¢ HPAI- w2 »

o P PR ’%%4éw~ﬁiéw:(%gaﬁﬂ
/?&)i%@#

mCategory D (# # # #1%7) © & % 4 HPAL% o] » T2
PR ﬂé%(ﬁf}‘# 2238 AR S Tl
i

mCategory E (% Bl#f) : HPAI A 0 » TR S Rl2t % | >
1

SRERAH 2RI TS FREETL SR niE
FEPEELE RS LB LR %
49
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HPAIE jB] K v

%ia»ﬂﬁ%%#ma%&%ﬁﬁiﬂ
#. & % ¢ (Passive Surveillance)

BEFRBRL DL LTS 0 T ERIZ A Sl (o= F o A
shokErE A RE T&%fﬁ#*“l%ﬁfﬁs%) S
mo ot R HPALE 0 S Tl M e FRED B8

my 4 gﬁ:
g ER -P-/?“ifﬁ /Z.\’;fiﬁaf“‘* ~ ;E]'% N if{;? S HES R q;%}%
[ﬁ‘_}']’“m}}t:}ﬁj Els E oo
L RER G g%ij B EPE AY
Wil s AR RS *@Fﬂ];&--s E\;.ﬁ,\«‘I{%é‘f’L’?i
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i % % B (Active Surveillance )

W T3 R "ﬁiﬂ}%ﬁ % T H R R

MY 4 B AR BT BB AR B
1k 1 iR

Wk G AT KR L S AR BN R P 3
TR B

il R4 (LPAD) 47 #2552 %5 HPAL 3 &
b % enHS/H7 LPAIL i& {7 5 22 o

51
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[“ NTU L33 RY
National Taiwan National Taiwan University
Y University
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W R g B iR 2 F SRl PR L AR R AH T
Wi PP S L R RIS R AT
R RE D E
WA Fie Rl 0 SRR i B ORIE & FHBEE i F g
Wi G E R N e sg @p sk BN R 0 1 & R LPAIV B B
BE - FFIHMNRFIFE L FEEHER (o ReF 3 E#w

BALE AR b o B ) IR
il -
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Table 3: Results of avian influenza monitoring (both fixed point and enhanced) in poultry, Japan, 2018 -2025

Virus isolation test Antibody test
Year No. of No. of No. of No. of
No. of . o No. of . .
inspected positive test inspected positive test
farms farms
birds results birds results
2018 5,733 57,550 0 7,679 77,100 0
2019 5,859 57,412 0 7,971 76,329 0
2020 5,786 55,580 0 7,443 73,153 0
2021 5,536 55,370 0 7,312 72,802 0
2022 5,406 54,070 0 6,257 63,437 0
2023 5,406 51,900 0 6,905 69,301 0
2024 4,048 40,515 0 5,259 52,625 0
62
2025* - - - 63 630 0

* Results corresponding to January 2025. Additional data will be made available on the MAFF website
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217 21/4/2025 Hokkaido Nemuro 37 Black-tailed gull Laridae Larus crassirostris 1 16/5/2025
218 | 22/4/2025 Hokkaido Nemuro 38 Crested auklet Alcidae Aethia cristatella 1 21/5/2025
219 | 22/4/2025 Hokkaido Nemuro 39 Rhinoceros auklet Alcidae Cerorhinca monocerata 1 21/5/2025
220 | 29/4/2025 Hokkaido Nemuro 40 Black-tailed gull Laridae Larus crassirostris 1 21/5/2025
221 29/4/2025 Hokkaido Nemuro 41 Black-tailed gull Laridae Larus crassirostris 1 21/5/2025
222 1/5/2025 Hokkaido Nemuro 42 Rhinoceros auklet Alcidae Cerorhinca monocerata 1 21/5/2025
223 | 3/5/2025 Hokkaido Nemuro 43 Rhinoceros auklet Alcidae Cerorhinca monocerata 1 21/5/2025
224 | 26/4/2025 Hokkaido Nemuro 44 Black-tailed gull Laridae Larus crassirostris 1 21/5/2025
225 8/5/2025 Hokkaido Nemuro 45 Black-tailed gull Laridae Larus crassirostris 1 21/5/2025
226 13/5/2025 Hokkaido Nemuro 46 Slaty-backed gull Laridae Larus schistisagus 1 21/5/2025
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