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* Introduction

* Virus Biology & AlV Current Status
e Epidemiology & Transmission

* Disease, Pathology & Diagnosis

* Control & Prevention Strategies

* Human Infections

* Epilogue
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Asian Top 5 Poultry Health Issues

Al ABR &
1 ND Al (H5) ND Al (H5) Al (H7) (H5) Al (H5) Removal Gut Health
ABR & ABR & ABR &
2 e Removal Removal Removal Sl 18 ND Al (H9) Al (H9)
3 Salmon ND IB FAdV IB EYP 1B MG ND
Breast
4 MG MG Salmon muscle MG/MS Salmon NE/GD Salmon NE/GD
myopathy
5 FAdv Gut Health APV APV RSS Cocci Gut st IB

Health Health

ABR = Antibiotic Resistance, NE = Necrotic enteritis, GD = Gangrenous dermatitis, EYP = Egg Yolk PeritoAPVnitis, Salmon

= Salmonellosis, ND = Newcastle disease, Al = Avian Influenza, IB = Infectious bronchitis, MG/MS = Mycoplasma, FAdV =
Fowl adenovirus, APV = Avian metapneumovirus

Data Source/references: Breeding Companies, OIE, Industry Veterinarians
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Global Ai Distribution

# HS HPA Human
A HS HPAI Captive/Emvironmental
O HS HPAI Bird

@ HSN1 HPAl Bird/Environment
R HSN1 HPAI Human case S
© HSN2 HPAI Birds /Environment _ ' k1,

© HSN4 HPA! Bird/Environment . S
© HSNS HPA Bird/Environmental j
8 HSNG HPA Human case

* R HONZ LPA Human
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Avian Influenza Viruses
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Haemagglutinin (3-mer)

Neuraminidase (4-mer)

ssRNA(8 segments)
Enveloped

Potentially there is possible Combination from H
and N =144

Hand N are important in virus entry & exit from
the host cell & interaction between virus & host
cells

Surface Antigen Subtype

Haemagglutinin:

1 2 4 5 6 7 8 9 1011 1213 14 15

Human
Equine
Swine
Avian
Neuraminidase:
1 2 3 4 5
Human
Equine
Swine

Avian

H16 (17 + 18)
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Important Avian Influenza Viruses

Vius | 40y P s A5,
] HB5N1 | H7N9 I HON2 |
(o HsN1 D Hos, % Ty ST g W
P & sialic acid e e
* H5NS Mild
* H5N6 Mild Mild
* H5N8 Moderate
_ Mild
* H7N1 Mild
A Moderate
* HIN7
* H7N8 Moderate Mild Mild
* H7N9
Moderate Mild
Moderate
Mild
Moderate
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AlV Pathotypes & Virus Pathogenicity

Two Pathotypes of Influenza A in poultry

Pathogenicity of Al virus

Replication at point of entry (target receptor)
,//\\

Low Pathogenicity

Mild respiratory disease,
depression, egg production
problems

May exacerbate other
infections/conditions

Not in OIE list A disease

Highly Pathogenicity
Severe disease
High mortality up to 100%

To date only [but not all]
viruses of H5 or H7 subtype

OIE List A disease

Disease Severity

Generalized, fatal

Virus Pathogenicity

High (H5, H7)

HP Strains

HA cleaved

by ubiquitous
Endoprotease
(Furin, PC6 etc.)

Viremia

| Multiple basic amino acid
(B-X-B-R/)

Systemic Infection
//.
/"/

o
r ™~

\‘\
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e Currently H5N1 Clade 2.3.4.4b Viruses dominate Globally (> 77 countries)
* Domestic bird outbreaks: not reported from endemic countries

2021 2022 | 2023 2024 Australia | H7N9, H7N8, H7N3
Jan-) Jul-D Jan-J Jul-D Jan-J Jul-D Jan-J Jul-D e I '
an-jun ut-Dec | Jan-Jun ut-Dec an-jun -[ u e_c.. an un—‘ ut-Uec China H7N9
Afghanistan i[ i- ' ] B : f
. . : . : _ South Africa, 'H7NG6
Bangladesh :
Mexico H7N3
Cambodia !
Chinese Taipei Germany ‘ H7N5
India Mozambique 'H7 (N untyped)
Indonesia Munir IqbaI (2024)
- Nodata available
lraq 9 Noinformation
Korea (S) 8 Never reported
Korea (N) s
6 Suspected limited zones
Kyrgyzstan 5 Suspected
LaOS 4 Inf finfest. imited zones
3 inf finfest
Malaysia 2 Present limited zones
Myanmar 1 Present
PisllEpis

i, BT s =
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* Al subtype HIN2 is endemic in many bird species in Asia & the Middle East. Virus has occasionally
crossing species barrier to mammals including human beings.
* H9 subtype viruses are NOT Notifiable to OIE: possible under-reporting on actual field situations.

Three stable HA lineages:

* G1-W

* GroupA
* GroupB
* GroupC
* GroupD

¢ Beijing (BJ94/Y280)
+* Korean-like (Y439)
+* Few studies on Antigenicity

) % K=" Peacock et al., Viruses (2019)
Selubc

B = B - B esandci- B cocondci-w [ ves B ot determined
f w E 9
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s Avian Influenza Virus : The Hosts NDIR

AlV can infect a variety of Domestic & Wild Avian Species (including chickens,
turkeys, ducks, domestic geese, quail, pheasants, psittassines, gulls, shorebirds, emu

& others). The clinical manifestation of infection ranges from asymptomatic infection
to rapidly fatal disease

Aquatic birds, particularly Ducks, Shore Birds & considered the Natural Reservoirs

These waterfowl generally do not develop disease when infected with Al viruses.
Recently, investigators in Asia have shown that asymptomatically infected domestic

ducks are shedding more H5N1 to domestic poultry (references: FAO/OIE/WHO
2004)

www.poultryindia.co.in
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Kn jwiedge |nfluenza A viruses have been isolated from @“u;,;m
Free-living birds of the following Families

= Very Diverse

P

= Very Diverse "?"‘

= High prevalei (5
infection on i =& .
basis
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H5N1 being Spread by Migrating Wild Fowls

Mississippi =
Americas : East

Atlantic s
flyway

i Atlantic
i Americas
7 Vi, flyway

(Eaét Asia/Australia Flyway) '

Central : B ) The Indo-Asian Flyway
Mediterranean Asian e MY : : i .
\ flyway flyway it . -
\ h, / ::'I..
East Africa s’ I
Pacific West Asia - y
Americas flyway - - ( ,
Hynny ::::rf[si:lan \ k.
fiyway P R ¥
: s . | b, e | e T ]
e L. e ar I { T » ] e
o D : '..’ - . = . ' 1 A g [/ = - -"l_.
) X ==, =22 Shorebird Flyways < _ (Central Asia Flyway) |
@l A i Credit: Wetlands International : Sy
& 2 L. 4 my
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> Routes of bird-to-bird transmission include :

* Airborne transmission if birds are in close proximity

* Direct contact with contaminated respiratory secretions or fecal
material

> Vertical transmission is not known to occur

How are the virus transmitted
& maintained in these species ?

Transmission: Fecal / Oral route

Heavy fecal shedding by infected ducks
Long term persistence in water
Isolation of AlVs from surface water

Maintenance: Bird to bird
Persistence in environment

(possible cross contamination in hatchery)
» Other factors (spread within & between flocks) :

* Broken contaminated eggs in incubators infecting healthy chicks

 Movement of infected birds between flock. Movement of formites e.g.
contaminated equipment, egg flats, feed trucks, clothing & shoes o
employee

* Contact with infected wild birds & waterfowl
* Fecal contamination of drinking water
Garbage flies

Peri-domestic Species: The ones most
likely in contact with poultry

« Occasional isolations of

AlV from starlings & house

sparrows (in contact with
infected poultry)

< 94 . Replication of some AlVs

in these species
(experimental)

- Infection - sometimes

- Reservoir - unlikely

www.poultryindia.co.in



Kngpwiecge AlV in Commercial Ducks 6.3

* Alexander (1982) reported a 53% isolation rate from pools of cloacal swabs taken
from ducks at slaughter

e Shortridge (1982) reported a 6% isolation rate from individual ducks in Hong Kong

 WHO (2005) reported 76% ducks & 21% chicken tested positive for H5N1 in Mekong
Delta, South Vietnam

www.poultryindia.co.in
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Early Spread of HPAI (H5N1) in Asia
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Spread of H5N1 Influenza Virus

Clade 1 (2003 — 2004)

Clade 2-Subclade 1 (2004 — 2006)
Clade 2-Subclade 2 (2005 — 2006)
Clade 2-Subclade 3 (2005 — 2006)

www.poultryindia.co.in
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Avian Infleunza Outbreaks

During winter of 2020-2021, a new genotype of highly-pathogenic H5N1 avian influenza

A virus emerged in Europe, comprising a (reassortant between the epizootic HP clade
2.3.4.4b H5N8 & local LP wildfowl strains).

This new genotype caused record levels of infections in farmed poultry throughout

Europe and quickly traveled, via waterfowl! flyways, into North America, Africa and East
Asia

In following seasons, this panzootic genotype underwent further reassortment with local
LP avian strains from waterfowl or seabirds - in Europe, North America &

beyond; generating a diverse range of genotypes. One of these North American
reassortant genotypes then entered South America and most recently, Antarctica

THE FUTURE

OF INDIAN POULTRY SECTOR

Epidemiology of 2024 H5N1 @u‘ﬁi’z“?
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g lineage) HPAI Virus (2.3.4.4b Clade)

GIObaI (JUIV 2020 to Aprll 2023) 1. Fall 2020: virus moved from Central Asia
7515 cases, 14 million poultry deaths & : <3 to Europe, Eastern Asia, Middle East &
. Africa Bi-directional 2021 spring
254 million poultry culled

} migrations

2. Fall 2021: Virus moved to N. America
*  Winter 2022 move down East Coast
*  Spring 2022 Northward

* Late Summer 2022 Southward

3. Fall 2022: Virus moved to .
Central America, Carribean & 4
Northern S. America

d
i
‘ql‘ "

i
A u_M

= L A *

.

4. Winter 2023: Virus moved down Pacific Coast
Spring 2023 detected in Southeastern & Eastern S. America

SHAPIN
THE FUTUF

OF INDIAN POULTRY SE

Kn wledge @ Recent Spread of H5N, (Gs/GD Euroasian @

ULTRY
INDIA
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€ NovEMBER

INDIA

Cow Flu: H5N1 Clade 2.3.4.4b (2024)

C _ » More distant relatives W

< Closest relatives } o

Human *

A 1\1« Cattle H5N1 ”

228Nov 2023
26 Sep—19 Jan
( P= ) 18 Jan 2024
(11 Dec-18 Feb)

13 Nov 2023
(25 Sep-3 Jan)

T SRR

Jump interval

/—\
/' ! I Worobey et al., 2024
SHAPIN

THE FUTURE Schematic depicting the phylogenetic relationships between the
< S HA segment of the viral genomes in different host species &

1Al | when H5N1 likely spilled over into cattle

A L ysp
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Fall 2021: Virus

moved te N. America

*  Winter 2022 .
move down East
Coast

+  Spring 2022
Northward

*  lLate Summer
2022 Southward

Fall 2022: Virus

moved to Central
America, Carribean &
Northern 5. America

Virus Expansion to Marine Animals | (i

INDIA

SHHE FUTURE -

K oge
.Q o*

Winter 2023: Virus '[

moved down Pacific

‘ Coast .
Spring 2023 detected
in Southeastern &
Eastern S. America

W vt
B

WJld Eirds . Bkarime e be

Chila-Paru W Terestid mammats

Ao

Pacifia

Chila-Pery  Atianlic
Argentina-Brami-Uruguay
. .

e Foultry

= Nature Communications | (2024)15:9516

South Georgia

(OF INDIAN POULTRY SECTOR

e 78

Uhart et al., Nature Communications (2024)
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Highly Pathogenic Avian Influenza (HPAI)

Clinical Signs:
Sudden, high mortality (up to 100%)

Other Signs:
cessation of egg-laying, respiratory,
excessive lacrimation, oedema of head,

subcutaneous haemorrhage. Diarrhoea,

\\ D4.(9 days)

(8 days) ‘\*
\\ D5 (8 days)

Flock Size

neurological signs.
oy
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HPAI: Clinical Signs & Pathology
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HPAI: Clinical Sighs & Pathology

167 Edition
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Virus is spread & disseminated via air sacs & serosal route to oviduct.

Course of infection: loss of appetite, reduced feed intake & egg production drop (transient yolk follicle atresia,
acute necrotic inflammation of oviduct: permanent low egg production with quality issues).
HIN2 is Self-limiting disease, affected birds recover after 2 weeks. Mortality observed more in older birds (> 55

wks) or birds with complicated secondary pathogens.

Egg Production
90
85
80
75
70
65
60
55
50
E 45
2 40
a5
an Fay -
2 SNoomm——
20
15
10
5
o -

01234567 8910111213141516171819202122
Disease Progress (day)

m—PIHIWkG] =——P2H3Wk36 =——=P2H10wk48

e [P 2H 1 WK 4G e P2H2WKS A e P 2 HAWK34

Gross Pathology of Oviduct & Abdomen

fibrinous clot are indicative by an * & an Arrow. B. Uterus collected on
day 6 pi. Arrow indicates mucus & fibrin. C.D. Egg yolk material in the
abdoemen necropsied on day 18 (C) & 80 pi. (D). (Bofante et al., 2018)

www.poultryindia.co.in
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AlV Diagnostics:

Serology & Molecular Methods
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—_— -

Virus Level

10°

10

103;

102

IgG

ELISA

Hemaglutination Inhibition Test] HI

—

Antigen-captured Test

Antibody Level




Disease Control
& Prevention Strategy




Disease Control & Prevention Strategy

Containment of HPAI Spread

e Quarantine of area and infected premises

e Restrict movement of birds, product & manure
e Move by Permit only

e Strict Monitoring of Dead bird disposal

Biosecurity = M&* e Increased Biosecurity
e Surveillance of all poultry in a 3-5 mile area

www.poultryindia.co.in
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AWV in Live Bird Markets (LBM)

Indirect Spread |
Infected O — i i i
peced, M 1. Very important source of contamination
2. Virus is maintained in these large markets

Poultry =
Human, animals,

3. Trucks carrying these birds go back to the farm

\ ellel ";
Farms with | — e
Healthy Birds .
Transport cages.

formites

; lotorcvcles Infected
Farms with Bicycles, Cars Farms

Healthy Birds
Transport cages.

Egg trays, vehicles

Farm environment

Wild Birds

www.poultryindia.co.in
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Avian Influenza Control Measures

Control Measures during Outbreaks HPAI Control Strategies in Asian Countries

(Emergency Situation) China : Combinations of culling Veitnam, Thailand, Cambodia :

& vaccination measures Combinations of Culling & Surveillance
(Vietnam: Vaccination)

e Rapid destruction (“Culling” or “Stamping Out”) of all

infected or exposed birds :
3 km radius

e Proper disposal of carcass Stamping Out
e Quarantine & rigorous disinfection of farm with
disinfectant e.g. formalin, iodine compounds

3 hnradius
Stamping Out

1

5 km radius
Compulsory Vaccination

7km| tigati
(High risk poultry areas) C ey

Surveillance Zone

www. poultryindia.co.in
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e | Control Measures of Avian Influenza

Surveillance
& Reporting Control Measures
Biosecurity Vaccination
Option

L) - -
e Bio-security
Y SHAPIN e Stamping-out infected and at-risk flocks (sporadic infections)
THEF&'I.IRE
A A L

FFFFFFFFFFFFFFFFFFFF . Vaccination

R

@uﬁi&?
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Surveillance & Reporting

Early Detection is the Key to Control AIV Spread

1. Routine Submission of Eggs or Blood to Lab for testing
. Broilers/turkeys — 10 blood samples per flock at slaughter
. Layers/breeders — 30 eggs per month

2. Routine Submission to Lab for diagnhosis of any Disease Problems

Training of local poultry industry of Danger of Avian Influenza
. Prevent introduction through good biosecurity

. Recognition of the disease

. Testing for avian influenza

SHAPIN
THE FUTURE

OF INDIAN POULTRY SECTOR

A.‘
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Control of Avian Influenza

Biosecurity: Cleaning & Disinfection

@dﬁ“ﬁ'&"
INDIA

SH%RE
OF INDIAN POULTRY SECTOR
.ljllil "r‘l'!l)'l ilj%"ﬁlk .L -L!"TI{\ .l.ﬁ.ﬂ‘}‘ﬁlt‘.

* Vaccines and ®
medication

*  Written and
practiced protocols
Maintenance of all
areas

Clean and sterilise
feeding equipment
Clean water lines
Effective foot baths

Disinfection to kill
existing pathogens
and protect from
new ones entering

www.poultryindia.co.in
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Biosecurity - Blosecurlty Blosecurlty

We know where the virus comes from
* Wild water fowl

* Live bird markets/Sunday markets

* Backyard flocks/Mixed farming

* Pet birds

* Other infected commercial poultry flocks

EEEEE R ﬂ




Kn ‘wiedge | o. : . . B
‘e Biosecurity: Al Virus Inactivation (’3

1. AlV are not very hardy, killed or inactivated by heat, drying, UV light & common
chemical disinfectants e.g. sodium hypochlorite, phenolic compounds,
qguarternary ammonium compounds, iodine compounds, formalin & other
aldehydes.

2. AlV inactivated within 6 days with field manure at an ambient temp (approx.
15°C) condition (Lu et al., 2003).

3. AIV (H7N2) loss infectivity in 24 hrs under 30 — 37°C & less than a week under 15
— 20°C temperatures (Lu at al.,2003).

‘ rrrrrrrrrrrrrrrrrrrr
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Kn wiedge  Effect of One hour Exposure of Different 8’3..“5‘5’“
Disinfectants on the ability to inactivate AIV

¢ All 5 disinfectants are effective at inactivating AlV @ recommended concentrations.

e Only the Chlorine & Peroxygen compounds damaged the RNA (could not be detected by RT-PCR).

Disinfectant/dilution 1/10 1/100 1/256 1/1000
Sodium hypochlorite* NTA/(-)® (-)/(+) (-)/(+)
Phenolic NT/(+) (-)/(+) (-)/(+)
gj:tlernary ammonia W) /) L)/)
Peroxygen compound* NT/(+) ()/(+) (+)/(+)
Peroxygen Compound NT/(-) (-)/(-) (-)/(+)
(10 day old) NT/(+) (+)/(+) (+)/(+)

ANT = not tested. B(-) = negative for RT-PCR. ¢(-) = negative by virus (Suarez et al., 2003)

www.poultryindia.co.in
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.\ ' Biofilms / - -J— J—

\ 7 = Temperature, Relative Humidity, Air Flow

nhaied burden/day

Bioaerosols ! inhalable dust 7 mg/m? 7.7 mg
B:ofllms < 1 . Respirable dust 0.8 mg/m* 0.88 mg
= Inhalable endotoxin 1600 ng/m?3 1.8 mg

Respirable endotoxin 80 ng/m? 0.09 mg
Bacteria S x 10° c.fu./m3 5.5 x 10% c.fu.
Fungi 1.6 x 10° c.fu./m? 1.8 x 10° c.fu
Ammonia 17 ppm 13 mg

Calculated assuming a minute volume of 760 mi for a 1.6 kg broiler chicken

Biofilms are the most commmon form of microbial populations in poultry facilities
- % = Almost all pathogens are able to form Biofilm (facilitated by Quorum Sensing)
: i(“ = Biofilms in poultry units are common in flocks with Chronic Respiratory Tract

womiiabasten s s s
Biofilms are the most common form of microbial populations in poultry facilities
Almost all pathogens are able to form Biofilm (facilitated by Quorum Sensing)
Biofilms in poultry units are common in flocks with Chronic Respiratory Tract
infections (Pasteurella, Mycoplasma...)
Biofilms development in poultry facilities can be due to:
- Oral medication or nutrient supplement via drinking water
- Sub MIC concentrations of antibiotics/disinfectant stimulate Biofilm formation

www.poultryindia.co.in
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In-housing Fogging & Disinfection
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Contaminated air is one way that diseases and viruses like HPAI can be transmitted into a facility

Clesuunn iR —
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e Avian influenza viruses are shed in the saliva, mucous, feces, & respiratory secretions of infected birds

* The virus can also be found in the body fluids of other infected animals, such as cow milk

e LPAI viruses can be shed in asymptomatically infected or minimally affected flocks

Mean shedding (log,, EID.,/mL) An Indication of AlV shedding length in d
c q N Indication o sheading ien INn aays
in respiratory & cloacal swabs ) . g .g y
in multiple poultry species
8- 8-
HPAIV
LPAIV Pathot Poultry Length of Respiratory Virus Length of Cloacal Virus
ype Species Shedding (Days) Shedding (Days)

HPAI Chicken 26 (1.1-6.5) 25 (1.0-6.2)
- z & Duck 6.9 (2.8-17.1) 6.6 (2.7-163)
S 8 LPAI Chicken 6.2 (0.8-17.8) 55 (0.7-15.7)
e I . Duck 53 (0.7-15.3) 8.2 (1.0-233)
g g Turkey 10.0 (1.3-28.7) 14.1 (1.8-402)
£ 4 g‘ i Guinea fowl 33 (0.4-9.4) 33 (04-9.4)
g g Pigeon 3.6 (0.4-10.2) 28 (0.3-8.0)
e H Quail NA 6.9 (0.9-19.8)
: =z l NA = not applicable.

: ' Shedding route Germeraad et al., (2019)
. Respiratory
0- - 0- Cioacal
Chicken Duc;PECIEGScose Turkey Chicken Duck Turr.scF-;-ECI?SuJI Pigeon Guinea fowl .poultryindia.co.in
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Contamination by Aerosol Fogging

ULTRY
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Reduce Virus Shedding & 81

House & Environment
Decontamination

disinfectant spraying,
thermal fogging...

* Consider Foaming
disinfection in severe
outbreak case

* Continuous use of water
sanitizer

* Washing with surfactant,

A SHAPIN
THOENEM POULTRY S EWD"

TV 7Y

Antiviral Aerosol
e, Aerosol Fogging
S Infection P
\x L -~

Particles o = i
- > Dust
* - Particles
@ )

L po Q 7
@ \L
Virus
Virus Oral Reduction
Shedding Infection P n— :' ,l,
LION—>ERIE > LT A\ OO
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Application of Foggers

Fogger Cooling System

Low Pressure Fogging

High Pressure Fogging

I_-Iigh Pres;ure"Fog_gin-g

Fogger + Cooling Pads

I Environmental Fogging
Description ., " _
Fog” Machines
100 — 200 psi (7 — 14 bar), droplet sizes especially for disinfecting
> 30 microns may cause wet litter at works on the basis of

167 Edition

POULTRY
INDIA

high humidity combustion & pressure (heat)

400 — 600 psi (28 — 41 bar), droplet sizes use: 1.5 - 1.7 Itr/ 100m=

of 10 — 15 microns minimal residual dosage Formalin 100%
moisture giving extended humidity Peroxides 20 -25 9%
range : s T
: =

o
e o

Air is drawn through water-soaked filter g —
017U =15 mrctursviiniina résianar” —- S satanes e

moisture giving extended humidity Peroxides 20 -25 %
range

Air is drawn through water-soaked filter
(pad) by tunnel ventilation + Foggers
inside house

www.poultryindia.co.in
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Viral Poultry Pathogens

Efficacy of Vaporized H,0, against Exotic Silver Stabilized Hydrogen Peroxide
Animal Viruses (Heckert et al., 1997)

TABLE 2. Titers of several diffcrent cxotic animal viruses, suspended in liquid or dricd onto a glass or stecl surface, - Silve_r stabilized_ Hzoz and is a very Effec!:ivei
before and after exposure to VPHP gas multipurpose disinfectant & work effectively
. _ Titer (mean = SD, log,/ml) of virnss" in: — across wide pH range.
T ee—— e
Virus N VI ) No VPP E——— = Silver combines with H,0, to enhance stability &
ViR S : I
Ot of box o i Ot of o n box to boost performance to clean effectively with
Class Steel Slas Steel Ot Steel = — short contact time (almost 20X more powerful).
AV ND o 568 =014 S68=014 260 =014 "n = 063 0= 0.0 0= 0.0 = - 1
ASFV 673+ 03 <t 589 =029 605025 0.06 = 004 A potent Biofilm remover!
BTV =1 443 =004 455 = D25 132 = 0.72
Hov Wi e EAnl Daos atagk = It works as I:_)actericidal, fu_ngicic_:lal & also against
N D= A LohE aaerl viruses and it works effectively in cold water
SVDV =<1 7.7 = 0.38 B.01 = D38 0 = 0.0
= e A haFE Eontact time (Aimoat J0XAore powertul).
AV ND ND 0 568+004 568004 260+014 291+ 063 0400 0% 00 )
ASFV 67308 635058 596+ 1.06 <IF SR9+029 605025 006+004 006+ 001 <1 <1 A pote nt Biofilm remover! Siver lon
BTV 443004 435+004 4392008 <l 443+0.04 4552025 132+072 131208 <1 <1
HCV-CC 6552025 6852014 60" <1 SB3x014 574029 0x00 0= 00 <1 <1 . il el H
HOV-WD 699+05 74029 S6H4<018 S5<00 68202 63604 435025 38508 AISe0i 435+014 It works as bactericidal, fungicidal & also against
NDV ND KD 825 0=00 9142029 85=00 65 =00 61 =014 0+00 0= 00 s H H H
PRV 695+ 038 724+029 67500 <1 61+014  61=014 435014 443014 <1 <1 viruses and it works effE'CtIVEIV in cold water
SVDV 782025 R18=0.14 775" <1 77038 8012038 0=0.0 000 <1 <l i i i
VEV 7038  80+00 20=00 <1 226038 255025 01200 0100 <1 <1 (dOGS not require any heat to mactwate).
VSV-CC  S5Mz115 599029 475" <1 AM=15 43552025 000 0x00 <l <l . . 5 . »
VSV-AF 6864043 7012038 775 <1 5242052 4342066 368+014 3892029 <1 <l * |tis Safe, colorless |IqUId with no smell or taints H
= ALV, avian influenza virus; ASFV, African swine fever virus; BTV, bluctongue virus; HCV-CC, hog cholera virus in cell culture medium; HCV-WB, hog cholera i - i i

virus in whole blood; NDV, Newcastle discase virus; PRV, pseudoroabics virus; SVDV, swine vesicular discase virus; VEV, vesicular exanthema virus; VSV-CC, a nd IS N on-carci noger“c‘ Ag O O H

vesicular stomatitis virus in cell culture medium; VSV-AF, vesicular stomatitis virus in allantoic fluid. Out of bex, samples not placed in decontamination chamber; in
box, samples placed in decontamination chamber; ND, not done.
» Not replicated. VPHP = vapor-phase of
 Sample could not be assayed at a dilution of less than 1/10 because of wxicity in the assay system at lower dilutions. hydregen peroxide)

e —

L L

www.poultryindia.co.in




HPAI/LPAI Prevention Approach

2. Management

3.Vaccination

Triangle of
HPAI & LPAI

Control

1.Biosecurity
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Use of Al Vaccines {3

What We
Want?

Objectives

Increase immunity against AIV.

Prevent mortality,reduce
symptoms

and economic losses.

Reduce shedding and
spreading of AlV, if infected.

It does not prevent infection =
No Sterile Immunity

Vaccination against Avian
Influenza is: to control the
diseases, not to eradicate the
virus

Antigen Vehicle

Vaccine &
Vaccination

Adjuvant Delivery
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Kn i wiedge Countries officially vaccinating 8‘3

against LPAI & HPAI

@.Qﬁﬁp

- Official policy to vaccinate
against HPAI H5 orfand H7
- Official policy to vaccinate
against LPAI HON2 Z
- Official policy to vaccinate | S Gtsd o e based on public avallable primary source (World Grganization for Animal Hesith @ /
I against HPAI / LPAI (WOAH), secondary sources (universities, USDA, EFSA, assessmant of country's and ¥ -
marketing information on vaccination against Avian Influenza. This ignot an end, of any specific product or
- FUTURE Paen o dhukd avs o e o SoUn’Y' i Ihend Sorrol S0 i
A ‘OF INDIAN POLILTRY SECTOR A

www.poultryindia.co.in
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“ove-= Avian Influenza Poultry Vaccines 83

v'Inactivated “Whole virus” vaccines
v'Inactivated “Reverse Genetic” vaccines
v'"Recombinant vaccines

e  Baculovirus as the vector
e  Poxvirus as the vector
e Newcastle Disease virus as the vector

 Herpesvirus of Turkey (HVT) as vector

www.poultryindia.co.in
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Example: Inactivated “Whole Virus”

Vaccine Response (H9 HI titers)

@u‘ﬂ?
INDIA

Vaccinated
857
e Vaccination Age
1* dose W5
6.2

a87 5.73 27 dose wi4

3™ dose W45
Good seroconversion

157
1.07 seen after 2 doses of
—_— " . I vaccine administrated
W6 wa W10 wis W25 W38 Was W54 W74

age

www.poultryindia.co.in
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Baculovirus Expression System Technology B.E.S.T.

Antigen was expressed in insect cells after infection with a recombinant baculovirus encoding for
inserted sequence

Replication of the recombinant
Baculovirus Al HA Protein

Foreign Protein )—‘ \r
1] P A

Immune reaction
against Al HA protein

>,)"

SHAPIN b
THE F Insertion of HA Gene

OF IhI]IJ\Nf‘DU.L'I'RV 1: OR

Stephane Lemiere (2024)

8-

www.poultryindia.co.in
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Kn led . P. ULTRY
i {e ey Example: HVT-vectored H5 Vaccine 6.3,,

Envelope .4 ALl o " HVT (Marek’s Disease Virus)

Insertion of
HA-H5 gene

Capsid

HVT-H5 vaccine was constructed by inserting a recombinant HA-H5 gene into
the genome of HVT FC126.

| s%p%u“ e The recombinant HA-HS was derived from a compilation of HPAI H5N1,
T clade 2.2, 2005 strains (GenBank: MW310457).

www.poultryindia.co.in




16" Poultry

Kn ;wledge Recent Focu.s on Avian Imm.une §ystem &R
under Virus Challenge Situation
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— |

-

sy §)
Nutrient Uplift & Consider S .«1:.“:/‘3
= Micro-nutrient Support Apply Immune S

- SHAPEN Modulating Agents Rupture of Virus Envelope
THELITIRE Feed Sanitation
ﬂ n [ & ﬁ & Water Hygiene

www.poultryindia.co.in
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INNATE IMMUNITY

16" Edlition
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Role of Cell-mediated Immunity in Support
of Inactivated Vaccination

ADAPTATIVE IMMUNITY

Killed Vaccines

Type of Immunity

FE(;INTM ACTIVATION EFFECTOR PHASE DECLINE MEMORY
Humoral (Ab IgA) No
Rasophi @ + | Local Immunity .
= e il Cell-mediated (CTLs) No
o o
Neutrophi @ / 4 Humoral (Ab IgY, IgM) Yes
Systemic Immunity )
@ Cell-mediated (CTLs) No
Eosinophi
¥ i .: :‘;{i'\'u -.-I ) PRIMING —
| R P e —sts g R
;"ﬁ NaM}BWWB %% '@ % o = .
T CELLULARMMANTY npapm [y
IU 3-4' ' 7 14 : '

Days after infection

Thiery van den Berg (2014)

L)

AbA

.

Cellular

Head-associated
Lymphoid Tissues
are important secondary
tissues in the fight
against Respiratory
Pathogens

* CALT (Conjunctiva)

* HALT (Hardenian gland)
*  NALT (Nasal)

* TALT (Trachea)

Immunity
(Th1)

Inﬂammatory 19-11 Days

Cytokines Humoral

Immunity
(Th2)

OF INDHAN POULTRY SECTOR

A

-"""---___Guillermo Zavala (2020)

www.poultryindia.co.in




iy Use of Antioxidants, Probitoics,

Kn ~wledge

e Immuno-modulators,
Organic Minerals & Vitamins ...

Example: Organic Zinc & Selenium reduce

symptoms of vaccination stress by supporting
the Immune system

Zinc

» Skin/gut integrity, Keratin formation,
Lymphocyte & SOD production.
Glutathione production

Manganese

* Macrophage killing ability, Steriodogenesis

* Chondroitin sulfate production

Copper

* Neutrophil activation, Cross-linking
collagen, Lysyl oxidase

Selenium

* Cellular protection

Chromium

* Insulinsensitivity

lodine

* Metabolicrate

( P:iu‘f:rei'ﬁ
INDI
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Virucidal Effect

of Medium Chain Fatty Acids

@dﬁeﬁ"?
INDIA

 HA & N plays a vital role in the attachment and release of AlV during infection: HA in
virus envelope plays a critical role in viral binding, fusion & entry processes.

e 1-Monocaprin* docks with H5N1 HA (5 amino acids) of Avian influenza virus, exhibiting
inhibitory effects against H5N1 HA (Maheswaran & Revathi, 2017) .

‘ OF IhI]IJ\Nf‘DU.L'I'RV EﬁTm

T Y

Side View

1-Monocaproin PHE
HIS .63
A:295 e '_133 .
@ 9 ® @
@ ® @ GLN
5.2&) ® o B:62
‘ -® 364 . nqgracions“
" ] vendews
TYR " 218 n Comenstral Myd agen Sond
A:308 . o
;-‘dﬂ 'CYS [ cameampmogeneon
I A:305 [0
‘THR
A:301

www.poultryindia.co.in




o Antiviral Effect of Medium Chain Fatty a .........

Kn wledge ULTRY

e Acid (MCFA) Application through
Feed/drinking water

* Michelles from MCFA (Caprylic acid, Monocaprylin) interact with virus membranes,

causing buds or tubules formation which will rupture, leaving holes in the

Ju membrane, killing microbial pathogens & inactivating virus particles.

e Supplementation of MCFA Caprylic acid through feed or water could kill the virus in
live birds.

e MCFA & MCMG are potent antimicrobials & antiviral with anti-inflammatory &
growth promoting effects on recovery Pullets/Layers.

Rupture of Virus Envelope

‘ F INDIAN POULTRY SECTOR

www.poultryindia.co.in
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Guidelines & Application of
Control Policies for Avian Influenza

Evidence of
H5/H7 virus Index Case Spread to
Pathogenicity Flock Industrial
Sector

HPAI/LPAI Backyard - High/Low Stamping out

Population

Density in
area

| Low | Stampingou
HPAI/LPAI Backyard
HPAI/LPAI High/Low | Stamping out

HPAI/LPAI Industrial Yes
o

After Capua & Marangon (2003)

( P:.Lutﬁi?
INDIA

www.poultryindia.co.in
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Zoonotic
Disease

y “NHEFUTURE South China Morning Post 20t June 2005

OF INDIAN POULTRY SECTOR

www.poultryindia.co.in
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e Bird Flu Virus Infection

in Humans
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Iinfluenza — from

birds to man

influenza is caused by three related viruses - influenza 3 or C
While B and C are mostly found in humans, the A virus Cross
the species barrier and abruptly change its genetic blueprint
infection is more severe and deadly worldwide outbreaks can

acour e~
g /If:nan infection 6
Infected chickens she Ty
¥ Vi r faece

f

Natural host:
All known influenza A

2 hast call, RN
d HAS NA proteins

as virus particles
New subtype |
;:Jnuptly.J— ==

|

Human immune system:

O Oid® antibodies no longer b ‘N
rec aw”™ haemaggiutinin =
| and nau e proteins S

Influenza A H5

Potentially of 9 different subtypes

Can be highly pathogenic or low
pathogenic

H5 infection have been
documented among humans,

sometimes causing severe iliness
& death

Influenza A H9
Potentially 9 different subtypes

Documented only in low
pathogenic form

H9 infections in humans have been

confirmed

Influenza A H7

- Potentially 9 different subtypes

- Can be highly pathogenic or low
pathogenic
H7 infection in human is rare, but
can occur any persons who have
close contact with infected birds,
symptoms may include
conjunctivitis/ or upper respiratory
symptom

www.poultryindia.co.in
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in Humans

*No human-to-human spread of H5N1
has been detected during the current
outbreak in dairy cows.




16" Poultry

Kn ~wledge

= Zoonotic Potential of H9 Subtypes V&

167 Edition

P New Gene Pool

Properties which may influence Gene Pool
zoonotic transmission
HSN1
HS H9 < >
Worldwide interface v v v H1-H15, N1-N9 H5N1
a2-6 receptor binding X HIN2
) e | HEN1 HSN1
Signature residues for human v
transmission
Natural transmission 1o pigs ; §
Respiratory transmission g
HIN2, HEN1,
H5N1/01-02
S S A A e s i S S S A - S S A A A . E———_
v HSNZ/ st HIN2 4
oy,
H1N1
P s oy
HHERUTURE
. H1N1, H3N2,
OF INDIAN POULTRY SECTOR H5N2 ? LI et al' 2003

i

www.poultryindia.co.in
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US Bird Flu Virus Infection
In Humans

167 Edition

POULTRY
INDIA

H5N1 detections in Wild Birds

e Total Outbreak in Cattle 549
confirmed in 15 States

July 03, 2024

am

SHAPIN
THEF

T Al

https://www.cdc.gov/bird-flu/situation-summary/?CDC AAref Val=https://www.cdc.gov/flu/avianflu/avian-flu-summary.htm

OF INDIAN POULTRY SECTOR

e Case detected 10,563

Comtmerriad Flescks

Chocss variabie Choose time period

* | Totl Cubieak

Commercial Flocks
by State

Legand o

Since February 2022 Outbreak

¢ 108.41 million birds have been
affected

* Total 1,218 flocks in 48 States

¢ 533 flocks Commercial & 685

* Counties affected 1,185 . W "; . flock Backyard
November 12, 2024 el | T November 15, 2024
o i oK o ™ I‘uc Z
LS : -+
ﬁ - c. .
Fi.
Confirmed Total Reported Human Cases
Number of Confirmed Cases in Cattle by State, e o State Cattle Poultry Unknown State Total
Total Outbreak Hiwn Maw
Wuen W California 27 0 0 27
. L Colorado 1 9 0 10
i Y e Michigan 2 0 0 2
i = h !-'-‘--. w '.‘r_-“
" m ‘ &P ﬁ Missouri 0 0 1 1
. L [ ‘& ‘ = x1 .
- - B Oregon 0 1 0 1
> v )
& ™ Texas 1 4] o 1
URE -
GA Washington a 11 0 11
R Source Total 31 21 1 53

NOVEMBER 18, 2024
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Fil ure 1o cartrel
HEN] amung
Amarican
lwvesinek sould
Fuam global
EnnseqUErcRE.
Tive U5 e poran
appears
adequate andl
ko, with tog
few genomic
snpaences of
HESH) cases in
Farm animals
e publidy
wvai adl e for
scientific review,
says the writer.
PHOTD REUTERS

The world is watching the US

deal with bird flu, and it is scary

The US needs to
reassure the world it
has the outbreak
under control.

Tulio de Oliveira

As a wirus scientist in South
Africa, Pve been watching with
dread as HSMI bird flu spreads
among animals in the United
States. The pathogen poses a
serions pandemic threar and has
been detected in more than 500

prabably an undercount. And yet,
the US respanse appears

i farm animals made putdicly
availahle for sclentific roview

Fallare o contral HEN] among

< Amerbean lhvestock could bave
glubal comsequences, and this

i demands urgent atbention. The

¢ U5 has done lttle to reassure the

£ world that it leas the oulbnesk
contained.

The recend infection of a pig at

i afarm in Dregon is especially

concerning, as pigs are known to

i be *mixing bowls™ for influenza
¢ wirnzes. Pigs van be infected by
£ bosh avian and buman influenza
- virnsss, creating a risk far the

wirdses to exchange genetic

= magerial and potensially speed up
¢ adaptation fur buman

transmission. The HINI pandemic

¢ in 2009 was created and spread
¢ mitially by pj

dairy herds in 15 states — which s -
. citizens (there are more than 45
i cases of people in the US getting
inadeqaate and slow, with too few
genamsc sequences of HEN cases
¢ country where a pandemic

= emeerges can be accused of not

PEES.
Beyond the risks to its owm

the wiras in 2024}, AmsTica
should remember that the

£ doing encagh to contrel iz We

< gl hear bow China did not do

£ enpgh to stopr the Covld-19

i pandemic. Nome of i would want
: a new pandemic labelled the

i “Ametican virus, a2 this could be
: very dal ing for the US'

: replaation

economy.
The U5 should leam from how

i the Global South responeds to

¢ infectious diseases. Those of us

¢ working in the region have a good
i track recosd of responding to

{ epidemics and emenging

: pandemics, and can help the US

£ identify new virus srains and

: odfer insights into how to cantrol
[ HMEML This knewledge has not

¢ come easily or without suffering:
¢ it has developed from decades of
: dealing with deadly diseases

I We've leamnit one simple lesson:

= You need to bearn about pour

£ eneoy as quickiy as possible in

i oeder ta tiL,

We did this during the Covid-1s

¢ pandemic, In November 202, my

¢ colleagaes and 1, and others in

¢ Omicron variant. We quickhy and
- pablichy warned the world that it
¢ could rapidly spread, This kind of
: transparency is not always easy
- because it can come at large

: ceonomic cost, For exampie; afte
* we shared our Omicron discovery,
= pouneries around the warld

: Bayond the risks to its own citizens [there are more

- than 45 cases of people in the US getting the virus in
: 2024), America should remember that the country

: where a pandemic emerges can be accused of not

: doing encugh to contral it. We still hear how China

: did not do enough ta stop the Covid-19 pandamic.

: None of us would want a new pandemic labelled the

: "American virus", as this could be very damaging

: for the US' reputation and economy.

| imposed troved bans on South
Africa ahead of December
holidays, sparring backlash. Qur
peam received death threats, and
we needed security for our lahs,
Ome emimate suggests South
Frica last 5563 million (S584.4
milfinn} in cancelied hankings
from Ilecember to March,

Bt it was the right thing o do.

Botswana, discovered the

£ That's why it’s so Frosrating thas
© genomie sequences of HEN
£ anfmal cases In the US are ot

S - quickly made avaflable, Sharing

penomes of wime s

o * immediarely 15 croedal for

- understanding rhe threat and
© piving the world thme to preparns,

- ond vaecines,
= examole was recently bald

§ : nchuding developing antivirals
maﬁa.m

Beyond the risks to its own citizens (there are more
than 45 cases of people in the US getting the virus in
2024), America should remember that the country
where a pandemic emerges can be accused of not
doing enough to control it. We still hear how China
did not do enough to stop the Covid-19 pandemic.
None of us would want a new pandemic labelled the
“American virus", as this could be very damaging

for the US' reputation and economy.

im0 meany thmes, Countries naed ro

© eondinue b SUppon ane anetier;

£ wa nead an international
seientific and medical foree that

- can work together to respond to
now epldemles and potental

3 Dagﬂnmlcs.ﬁ}rludlnzdmslnz

< and penecically anabpsing overy

- singhe sample of HENL

£ lunderstand that it not gasy o

£ persuade businesses, such as the

© mveat and dairy industries,

= ablow the testing of all of thalr

£ animals and stafl, and to make
that data public quickly. But 1 also

£ ko that in the end, doing so

: protects Hves, lessens eennambs

© damage ard craales & saler world,

© The waerld cannot affead to

© pamibde with Uhis virus, betting it

© spread in animals and hoping it

£ miever sparks a serious outhreak -
or crossing dur fingers that its

© effects wan't be serfous in people.

- Tumre will tell [ hope we are aiol

© watching the start of a new

¢ pandemic unfold, with both the

: Ameriean and the internatioal
coammumities burying our heads

- in the sand rathes than
confranting potential danger,

£ MTIMES

£ » Dr Tulio de Oliveira js the directar

¢ of the Centre far Epidemic Response

< and Innovation at Stdlenbesch
Unéiversty in Scuth Africa and

- assacaie prafessor of global health

< -atthe University of Washington He

¢ has received numeraus awands for

£ his work oo virus genamics.

The US needs to
reassure the world it
has the outbreak

under control.
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Human Exposure to H5 Avian Influenza
near Migratory Shorebird Habitats

https:f/doi.org/10.1038/541467-024- 53058 -y

Serological analysis in humans in Malaysian
Borneo suggests prior exposure to HS5 avian
influenza near migratory shorebird habitats

16" Edition

POULTRY
INDIA
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¥ Check for updates

Hannah Klim @', Timothy William?®**, Jack Mellors', Caolann Brady',
Giri S. Rajahram® *, Tock H. Chua® 5%, Helena Brazal Monzé’,

Jecelyn Leslie John®, Kelly da Costa®®, Mohammad Saffree Jeffree ®@'°,
Nigel J. Temperton ®2 Tom Tipton', Craig P. Thompson on

Kamruddin Ahmed ®@%12%, Chris J. Drakeley®, Miles W. Carroll®' &
Kimberly M. Fornace™"
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Buky Pago

(East Asi-a!AustraIia Flyway)

Cases of H5 highly pathogenic avian influenzas (HPAI) are on the rise. Although
mammalian spillover events are rare, H5SN1 viruses have an estimated mortality
rate in humans of 60%. No human cases of HS infection have been reported in
Malaysian Borneo, but HPAI has circulated in poultry and migratory avian
species transiting through the region. Recent deforestation in coastal habitats
in Malaysian Borneo may increase the proximity between humans and
migratory birds. We hypothesise that higher rates of human-animal contact,
caused by this habitat destruction, will increase the likelihood of potential
zoonotic spillover events. In 2015, an environmentally stratified cross-sectional
survey was conducted collecting geolocated questionnaire data in 10,100
individuals. A serological survey of these individuals reveals evidence of H5
neutralisation that persisted following depletion of seasonal HI/H3 HA binding
antibodies from the plasma. The presence of these antibodies suggests that
some individuals living near migratory sites may have been exposed to H5 HA.
There is a spatial and environmental overlap between individuals displaying
high H5 HA binding and the distribution of migratory birds. We have devel-
oped a novel surveillance approach including both spatial and serological data
to detect potential spillover events, highlighting the urgent need to study
cross-species pathogen transmission in migratory zones.

www.poultryindia.co.in
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Bird Flu H5N1 Treatment in Human

1. There is No Effective Treatment for HPAI in Poultry

2. Drug Treatment possible in Human Cases

 Amantadine, Rimantadine used, resistance development quickly (Webster 1985)

* Newer analoques of Sialic acid (GG167, 4-guanidineNeu5AC2en) effective in
animal models (Hayden et al.,1992)

* Current available antiviral drugs : Oseltamivir, Zanamivir ....

3
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All-in All-out
Multi-site Units
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Avian Host & Avian Reservoir @m

What are the possibilities ?

8600+ species of birds worldwide

www.poultruindia.co.in



K:? wiledge : : @u'afi;‘?
Disease Prevention

Biosecurity Management Vaccination

Minimize or Delay ' Optimizing Overall Increase Specific
Field Exposure Flock Health Resistance

&

www.poultryindia.co.in
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 Natural reservoirs of AlV infection are abundant & will not go away

 Disease surveillance & Early Detection is the key to Control AlV Spread

 Enhanced Biosecurity & Change of Farming Practice are the best long term
Strategy to Prevent AlV infection

* Vaccination Strategy (in addition to Mass Culling method) will be more effective to
stop the rapid spread

* Industry & Public Sector Corporation is vital for Successful Control & Eradication

A need of Transparency & Openness in Disease Information Exchange & Reporting

Need for a Global Approach in Al Control Strategy
ap. SHAPIN
THE FUTURE

rrrrrrrrrrrrrrrrrrrrrr
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SHAPIN
THE FUTURE

OF INDIAN POULTRY SECTOR
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