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| 1. Avian Influenza VirusZ i B 4%

Orthomyxovirus with protein projections on the surface: XRE A ZRHIEfLRE
16 hemagglutinin subtypes (i.e. H1-H16) 164 M= & (BIH1-H16)

9 neuraminidase subtypes (i.e. N1, N2, N3....N9) ofhf#4 & EaFg U & (BIN1. N2
Thus named: H5N1, HON2, H5N2, etc. b & 4 AHS5N1, HON2, H5N2%,

Vary in disease production (chickens):f& & £~ HIFE (Y8) :

digestive organs/tissues, surface of eggs; e.g. HON2 LPAIV (H1-16)

BRI (LP) : BE R EM R ERRIN~E T RE-FREFEERE/AZR, IKRE; HIINHIN2-LPAIV (H1-16)
High pathogenicity (HP): systemic - deadly disease (some H5 & H7) — virus in all organs/tissues &
Inside and on surface of eggs; e.g. HSN1 HPAIV (Only H5 & H7)

= BURME (HP) : £ S BEE 4 &R (—EHSMH7) -RmEEMARE/AHLR, RN ERFEERE {5148
HPAIV ({XH5F1H7)
Can infect a variety of poultry and wild birds species, depending on virus strain

ARERERRRSHREMEF LSS




T."Avian Infltenza Virus Ecology/Epidemiology
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2. Low Pathogenicity Avian Influenza: Disease{E B 4 B ARk « ks

Diarrheaf§;5
Drops in egg productionj= & T [&

« Subclinical and no mortality Wil &K 5 TCFE T
 Rhinitis & tracheitis & X/R & % -

N inni = [ F
. Ocular dischargeBREAS) 554 Thinning egg shells &5 J5i & T %

« Respiratory signsFEik & fiE Jk

Ovary involution & hemorrhagef £:81t 5 H i




2. Low Pathogenicity Avian Influenza: Disease{E B 4 B ARk « ks

« Air sacculitis SKE# » Hens: B3
. Mild - - » Swollen kidneys and urates'& i fR B £ IR
M'Ilf? chra? se In mortality « Visceral urate deposits P FREE £h TR

Wit N pa Og_e_ns  “Yolk peritonitis” B S {4 IE = 2¢
- 2MRESETERREE LF




2. High Pathogenicity Avian Influenza: Disease BEURIEB 2 : &R

Birds reared on litter: (chickens, turkeys, Caged Birds (layers and quail) 3% i) B XS F1# 38
gumea—fowl)’tﬁl?%ﬁ‘] B KM BERA) . Slow progression inside the house
« High mortality B3ET= - ZERNEBRRE

 Rapid spread inside the house & RRZEY HL
o Listlessness¥fgH3EBEE, severe decrease in feed and

water consumptionfKKEFRREHE TR

100% mortality in 10-15 days10-15K3ET=3£100%
Severe listlessness™ B & &
+/- nervous signsf&Z: fE 4K

« Swollen to dead comb/wattlefff K. KBNS TN RE




2. High Pathogenicity Avian Influenza: Disease BEURIEB 2 : &R

« Swollen legs and feet with subcutaneous

hemorrhageBFITBYSE F F H M
« Lungs fill with fluid and blood 10 H I ok

« Small hemorrhages on internal organs it 228 B & /M H I 5



3. Non-H5/H7 LPAI |

FRHSHHTHHE BRI & =% X

Non-H5/H7 LPAI infections are economic issues mw7~ 55

INISIA

(Includes H1-H4, H6, H8-H16)JEH5/HTHILPAI GRS~ 11 -

ERAUHR (AFEHL-HA, H6, H8H16) : syl i, = 7| R Qo

— HIN2 Asia & Middle East — commercial &  “Eattiraig ? AR u/f‘
village poultryHON2ZE M R MR AT meber . . Ez’iﬁ

— Sporadic other subtypes (H6N1, HION7, etc.): | @;}%: - TR
village/comm. Poultry S ” s ,//Ts:am/ .

- HTRBBEHR =3 : -
LPAI augmented severity by secondary pathogens (mycoplasma, NDV, IBV, E. coli,
salmonella, etc. — increased losses from mortality/morbidity, respiratory disease and

loss of egg production EEBRMEEBRBREHEMRER (ZEEK. NDV. IBV. K HE
CIPTTRESE) BEERE, METHIFE, BMTIRTERMR. FIRIE LR &
PR B K o




3. Non-H5/H7 LPAI: Contro{EEim 14 B 7t B i3 &)

Control programs are economically based and similar to control of other

respiratory diseases 2Ll F E Ik 2 Si R R HIIZ HITE F 28 508 }\

«  Exposure avoidance #8525 2& (biosecurity £ ¥ & £) (PreventionFiff) R

Surveillance for detection & (Where is it?) SELN

«  Controlling environmental factors 22| 3X 1% & 35 (bacteria and other virusesZH BT F F 1 T o
temperature/humidity;@ EFIE E, etc.) (Reduce severity)[# B EFEE T

*  Vaccination may be common#% & # ¥ I 88 2 & & ii% (Manage the disease) % il & 7%

'II

Vaccines for control - field use: & & B4 F

e HIN2 most commonHIN2LL B (>10 countriesZ R 101 ER) - China, Pakistan,
Middle East and Egypt (billions of doses)hE ., BEHTEH, dHRMERR

«  H1 & H3 swine influenza viruses in breeder turkeys H1 & H3RHF i BIE XIS B

Sporadic with F2&8&H2, H4 & H6

with e my phasis on vaccines and vaccination

D.E. Swayne 2", G. Pavade ", K. Hamilton!"l, B. Vallat
& K. Miyagishima'!!



3. H5/H7 LPAI

H5/H7 LPAI infections are both
regulatory and economic issues: {EZ¥\

R T B R R HS/H 7 BN i & o) @i th
225710

— H7N9 China — LPM system

— H5N2 Mexico® 74 &, Central

America F3EM & the Caribbean
Lt — comm. & village

LPAI augmented severity by secondary pathogens (mycoplasma, NDV, IBV, E. coli, salmonella, etc. —
increased losses from mortality/morbidity, respiratory disease and loss of egg production{EEim 4 & ik
BB HMER (ZIRA.NDV, IBV, XIHTE. W KES) BERE METHE BNTRCE KRR
R, MERERBENEIRRAmEK,

Some H5/H7 LPAI — HPAI (Changes at proteolytic cleavage site)—2:H5/H7H{EBURE B R R E T
EEREEERR(EEBREARMTIE)

— Increased # basic amino acidsiEi 1 S EEL 891 0
— Increased extraneous RNASMERNARIBI A



3. Non-H5/H7 LPAI: ControEBmis Bt pizegl |

« Control programs are economically based and similar to control of
other respiratory diseases i

ZUTFHMMER R AERVIZEHIEF 2R/ WA

«  Exposure avoidance ## % 2 2z (biosecurity £ ¥ & &) (PreventionTifh)

Surveillance for detection &M (Where is it?)

Controlling environmental factors#Z | ¥ 1& (bacteria and other —
virusestemperature/humidityetc. i #1975, /R EF1/E E FE R ) (Reduce severlty)
[RIETERE

* Infected poultry elimination stamping-out or controlled marketing (Eliminate
the source);B N R E : JH A s ¥4 CHBREIR)

« = vaccination (Manage the disease)E H M, Z=H&ER

Vaccines for control - field use:#Z# A& &E-IInER

H7N9 — China, began 2nd half 2017 H7N9 -5 [E, 5§ -F 152017

H5N2 second most common — Mexico, Central America and some Caribbean Islands -
[ =ME. EESERFIMEN L —LEZI5
H7N1 — Italy 2003 2005 (bivalent Vaccines used)H7N1——&. K #/2003- 2005(__141;3,‘-% natic
H7N3 — Connecticut USA 2003-2005 (limited use)H7N3-EE BB i 1%2003-2005(% R A ow-
H5/H7 — recently, no vaccines used in EU &USAH5/H7-if A3k, FEBEMEEEHEE " Cullaeds
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3. HPAIE Bfs B FR Bk (11/2015-10/2018): 68 countriesE

WAHDOIER 20 I$|

i UK,
H7N8  Germany,
H7N9 ltaly ¢

Japan

-I‘i I.. .'_ '-.._I-: L ' ._.r ! % " : ; :_|
PG d oo et L - o % !
Mexico j - r “-ﬁﬁ,\ h
I ' AN
Resoled (outbreak cluster - domestic) K ~ 6;’
[ {3 Resoled (bath) &l‘; - . =,
[&] Resohed iwild) T °
@ Resohled (domestic) .
@ﬁ%%;“r:::i:mm H7N1 AlgeriaBa/R & FI L : YViId Bird (2017)
H5 Gs/GD-lineagei& % H7N3 MexicoZE 5 5 layers 7= &¥5(2012-—presenttifE) || H7N8 USAZEE: turkey flock (2016)
(NL1/N2/N3/N5/N6/N8) ” — o . _
68 countriesE X — poultry R &, wild IF:|7II\tI7 Elge%,l?ermany{m@, ltaly = K F: H7N9 Chinamr[E: LPM (2016-present)
birds#7 53, humans A 25 (1996 — oultry= & (201°) H7N9 USAZ[E: Broiler Breedersp# (2017)

present) { H5N1/N2/N9 FranceiiE: poultry R & (2015-17)

USDA
|
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ents : Stamping-out only

: 0 \' : -
‘ 424> E B R e B R A o A (Y A 3R

1. 1959: Scotland7$& =, H5N1

P.1961: S. AfricadEiM, H5N3
$. 1963: England#4&=, H7N3

d 1966 Canadann=-=x HAHBNO9

b. 1975: Australiai X FIIL, H7N7
$. 1979: Germany{’%l H7N7

7.1979: England &&=, H7N7
8. 1983-84: A E H5 N
\ 983 ".'o HS5NIS
LO 1985: Australia M, H7N7

31. 2012: Chinese Taipei, H5SN222. 2004: USAZEE, [H5N2
Historical “Stamping-out”

Program: 7 52 _E#13hR41%)

23. 2004: CanadafiN&EX, H7N3
24. 2004: S. AfricadE, H5N2 (ostriches)

25. 2006: S. AfricadE#. H5N2 (ostriches)

27.2007: CanadafinZ=Z X, H7N3
28.2008: England3&4& =, H7N7

29. 2009: SpainFaBE5F, H7TN7
30. 2011-3: S. AfricadEiMmEaEB, HSN2 (Ostriches)

11. 1991: Englandﬁ#ﬁ_, H5N1
12.1992: Australiaj® K F| I, H7N3

13.1994: AustraliafB X FI. H7N3

| 16.1997: Australial® X FIV, H7N4

17.1997: ItalyE K #], H5N2

19. 1999-2000: Italy&EXF, HYN1
20. 2002: Chile®EF], H7N3

21. 2003: Netherlands f&f=(BLGM, GRM),

H7NY7

33.2012: Australiai® K FI T, H7N7
34.2013: ltalyEXF, H7N7

35. 2013: Australiai® K FI I, H7N2

36. 2015: England &&=, H7N7

37.2015: Germanyf&&E, H7N7

38. 2015: Francej&E, H5Nx

39. 2016: USA (Indiana)EE ENE L AM, H7TNS
40. 2016: ItalyEXF, H7N7

42. 2017: USA (Tennessee)EE BT M, H7N9
§ Vaccine used in the control strateqy# i 18 {5 A iz

Enhanced biosecurity3@5&44)
T2 — prevent HPAI
introduction onto naive farms
or from leaving affected farms;
movement control essential i Lk
HPAIML N\ 41 3¥ B FF SZ2 520 K
Yy, Bt A,

Diagnostics and surveillance

L5 W — quickly findBRiE %
HiHPAI

Elimination of infected poultry

(culling) Sl BRE XIS HE —
stamp-out HPAI action planFh

A B EUR B RT3 TR
Education & — your individual

jﬁ"'ﬁ%ﬂesponslblllty and high compliance

ratefRE 4~ A STAERT = AR A



. HPAI Detent |

10 Jan 16: | water consumption & pulmonary edema,

meat turkeystk/KE TP, FhKEF, X3S
13 Jan 16: 100 dead birds (1.3%) 100R 3T

14 Jan 16:
__ 800 dead birds (10.5%) 800 R3ET=, 10.5%MIFET-Z

_ +ACIA and preliminary +H7 rRT-PCR

15 Jan 16:
*H7N8 North American HPAIV JtEMNE BRI R Fimk
— Depopulation initiated {REFr 3R
16 Jan 16:

— Depopulation complete HPAI turkeys

SR EBUR S RBR YL KX

— 10km zone 65 comm104 B I 1. premises surveillance
identified H7N8 LPAIV on 9 premises; 2 dangerous contacts

BRI PEIN I NHINSEBEE B R, 29 BK%
A fid

20 Jan 16: all depopulation completed$b % 58 1% (414,000;
12 premises¥3iz)

Edindiana

County Boundaries
[—] state Boundaries
Bird Type:

mll commercial

Daviess Martin KY
Orange
¥*

¥r  IP (HighPath) Post Depopulation; Not Yet Eligible to Restock
A IP {(LowPath) Depopulation in Progress
—  IP (LowPath) Post Depopulation; Not Yet Eligible to Restock
1 IP (HighPath Dangerous Contact) Post Depopulation
=1 IP (LowPath Danger Contact) Post Depopulation

- Caontrol Area in Place, Depop in Progress

l:l Caontrol Area in Place, All Depopulation Complete

- Cantrol Area Released

20km Surveillance Zone

Kentucky

West
Virginia

Area of Detail




« LPAIV, IVPI =0.00, PENPKTR/GLF

« HPAIV, IVPI = 2.84, PENPKKRKTR/GLF — 9 nucleotide insert9%% & EE i A Y

 Closest related H7 AIVEHTE R 2R EZ VI#E <89, AlLesser scaup/Kentucky/AH0012935/2015
(28 Nov 2015), 7 weeks prior & 200km from outbreak farm7 & §ij#1/& & 172004 B

« Full genome analysis suggests all LPAIV & HPAIV nearly identical & £ & 41517 % 0 & 1Y
LPAlV%DHPAlvn%E(gT'E'

1573-2

L
3 -
N (3
PN ADE
ow )
e

H7N8 LPAIV highly similar and support a smgle
introduction followed by lateral

H7N8 LPAIVE EFREL, 85— AL N A% 4%
/secondary spread and single HP mutation without
spread to epidemiologically linked farms

ZRY WA RHPZRAAY B EIRATRY B

Killian et al., Genome Announc. 4:3
Dong-Hun Lee, Mia Kim Torchetti, Mary Lea Killian, David E. Swayne. Virology 507:216-219, 2017.
DE Swayne, RE Hill R.E., J Clifford. Avian Pathology 46(2):125-130, 2017



3. 6 HPAI Events=E#F: Tenacious Outbreaks™E &Kk

§ 26. 2005: N. Koreaga ¥, H7N7

Historical “Stamping-out” Program:Jj 5 b

§ 14. 1994-95: MexicoZ #4 &, H5N2 (HP & LP)
§ 15. 1995 & 2004: Pakistan B EHr1H, H7N3

§ 18. 1996-present: EurasiaBR\I/AfrIEM./N.
Americadt ZEM, , H5Nx (including N1, N2, N3, N5
N6, N8 reassortants)

— s — - — -an — A — AN el WA A VAYam w—

41.2017: China® &, H7N9 (HP & LP)

§ 32. 2012-present: Mexico2 &, H7N3

) i |

BRI

« Enhanced biosecurity}@ B4 &4 —
prevent HPAI introduction onto naive
farms or from leaving affected farms;
movement control essentialff7 LE HPAIfZ A

MBS EFZ A, BmEiE A
A[/D
- Diagnostics and surveillanceiz §5 il
— quickly findiE & ILHPAI
» Elimination of infected poultry (culling) 5l

BR B3y BE — stamp-out HPAI action
plan¥r R B EBUR & S RBERAT IR

 Education #H& — your individual
responsibility and high compliance rate{R

B~ A BT AR i E AR AN
 Decreasing host susceptibility
(vaccines/vaccination) (& 1ETE * 5 = iE
(EEIEREM) — temporary
solution (6 of 42 epizootics) : Il A fi#
RAE (A2MiRITHREE P RI6H)



« HS5N1 Gs/GD largestix K & longest& & since 1920-30, >500 million poultry died/culledFE T=/Fb 5%
« Began in China in domestic geese during 1996 199657 Fh E R B R #EH KB
« 83 countries in poultry, wild birds or humans (Endemic in 6 & recurring in 10-12 countries)
BTERMRE. HFELKMAL CERRIT, 10~12TERE K
« Focused in Northern Hemisphere across Asia, Europe, Africa and North America
SRt ekEE I Kol JEPNATIESE I
« Affected more poultry than the other 41 HPAI Disease Events combined
BRIUMRBHAMMIIPERRER RN I EL




3. One Predictable Issue About Avian Influenza Viruses — They

Changex T & Bm eI — /] 70l i) o) @l ——e A 10 1

Driftzeas | H5N1 HPAI hemagglutinin cladesIl /&3 51
MR 2.1.3.2 2.2.1 2.3.2.1 2.3.4.4
Gene segment reassortment: E & FEREH ShiftE#
+  Neuraminidase #Z & B -

Other 6 gene segments such as PA, PB2, AR Reassortment

PBL, etc.f#PA, PB2, PB1ZEayktfh [N of GenesEE]

6 &K T Eéﬂ

Snrond: s = H5N1 (2.3.4.4)

e Five episodes of transboundary HbHNx OtherAyian _Influenza Viruses H5N2 (2.3.4.4)
Gs/GD lineage HPAIV introduction by from Wild Birds find L_:ve D s H5N3 (2.3.4.4)
wild aquatic birdsis FLH5Nx Gs/GdE3K PO:ult;y MarketSEEE‘\E;’%‘EJi H5NS5 (2.3.4)
M B 7RG K & FOIE B iz i) HoAth & I J8s

H5N6 (2.3.4.4)
H5NS (2.3.4.4)

« Major farm—to—farm spread by
human/agricultural activitiesiizZ|

Rt EEEIA / RAES)



4. How Avian Influenza is Globally Controlled? Economic Impact?
B VR 7E AT BR 32 B 2 A GF 20

\: " i I L | 2 1
% World Organization for Animal Healthtt Rz DA H R

(Office International des Epizooties) (BRI ¥R TR 34

)

« 181 Member countries: 1814 % = E
« “Notifiable” avian influenza: non-tariff trade barriers ($$3)
IR B JERRLH b B4
— HPAI (Fowl Plague — since 1924) — High Risk in Trade (commodity specific)
B (1924L058) =GR 2 CREE TR D
— H5/H7 LPAI (since 2005) — Low Risk in Trade (commodity specific)
H5/H7 LPAI ([H2005L0K%) IR XEETR & CREE i)

« Non-H5/H7 LPAI not notifiable (H1-4, H6, H8-16): economic diseases (ex. HON2)3E
H5/H7LPALR 23 (H1-4, H6, H8—16) : £ (Ex.HIN2)

- Standards (science-based):fn# (Bl LA
— Terrestrial Animal Health Codelii4= zh# T4 13- i
— Manual of Diagnostic Tests and Vaccines for Terrestrial Animals

fifi 2B sh 7012 Wl e A2 B T




e
Conclusions:

- LPAI viruses can be any of 16 hemagglutinin subtypes, but HPAI have been only H5 or H7 LPAIJE 2 7] LA &£ 16
o afm 2 A TP B AR AR — R, (HHPAMY Y HS5EKHT .

- Rapid detection and elimination of H5/H7 LPAIV is preventative measure to avert mutation to HPAIV & trigger
a newly emergent HPAI disease event

PO AT ATIE BRHS5/H7 LPAIVR AT HPAIV ZRZR Flful /& 351 I HPALRIR BE4E K s e

- 42 HPAI disease events have occurred since 1959:

H1959BAR, AT 42HPAIGIR F4+

36 events were eradicated through stamping-out programs & 6 used vaccine, in addition to stamping-out, as a
management strategy

HAp3eMMEEINRRER, 6MBERERE, TIARIR, EA—NEHEE

- Current major outbreaks Gs/GD (H5N6, H5N8 and H5N1) HPAIV (Europe, Africa and Asia) and H7N3
Mexican HPAIV

Hef R EE KR (H5N6. HS5NSHIHENL) HPAIV (BRI, JEMAEM) FIH7NIBFEFHPAIV

- HPAI and H5/H7 LPAI have negatively impacted trade but risk varies with virus pathotype (LP vs HP) and
mitigation strategies

HPAIRIHS/H7 LPAIXY B 5 =4 TR, (B X598 3 B BUR A R AR SRS F . USDA Agriouttur

—_— Research —
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sl service




Merci Beaucoup!




