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Highly Pathogenic Avian Influenza

= Realm: Ribovira

= Kingdom: Orthornaviroe Realm: Ribovirio

+ Phylum: Duplornaviricota  Kingdom: Orthornaviree

+ Phylum: Kitrinoviricoto  Kingdom: Orthormaviroe

+ Phylum: Lenamviricota  Kingdom: Orthornaviroe

= Phylum: Negarnaviricota Kingdom: Orthomaviroe

= Subphylum: Haploviricoting Phylum: Negamaviricoto

+ Class; Chungiuviricetes  Subphylum: Hoploviricoting

=+ Class: Milneviricetes Subphylum: Hoploviricoting

+ Class: Monjiviricetes  Subphylum: Hoploviricoting

+ Class: Yunchangviricetes Subphylum: Hoploviricoting

= Subphylum: Polyploviricoting Phylum: Negornaviricoto

< Class: Ellioviricetes  Subphylum: Polypioviricoting

= Class: Insthoviricetes  Subphylum: Polyploviricoting

= Order: Articulpvirales Class: insthoviricetes

+ Family: Amnoonviridoe  Order: Articulaviraies

— Family: Orthomyxoviridae ~ Order: Arficulavirles

= Genus: Aiphaginfluenzavirus

Species: Alphoinfluen
+ Genus: Betainfivenzavirus Fam
+ Genus: Deltainfluenzavirzs  Fam
+ Genus: Gommainfluenzavirus  Tamily: Ortf

+ Genus: [sovirys  Famil 3 il

Picture: Wikipedia

Family: Orthomyxoviridae
Genus: Alphainfluenzavirus
Specie: Alphainfluenzavirus influenzae



Highly Pathogenic Avian Influenza
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Highly Pathogenic Avian Influenza

Antigenic drift Antigenic shift




Highly Pathogenic Avian Influenza

H4, H7, H13

H1,H2,H3
(HS, H7) Wahigren 2011 Picture: Wikipedia




Highly Pathogenic Avian Influenza

Source:
WOAH 2025




Highly Pathogenic Avian Influenza

It originated from geese in
Guangdong Province, China in
1996.

High capacity for evolution

High adaptability to different
birds and mammals

5 waves reported in recent
years

Host

Domestic Birds
Wild Birds
Human

Region

China
Japan Korea

South Asia

[ southeastAsia [ *

West Asia

Africa
. Europe
North America

2002 2006

2.3.3.4b .

2010

2014

2021/22
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2018
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Source:
Ruopeng 2022



Highly Pathogenic Avian Influenza

Clade 2.3.4.4 Clade 2.3.4.4b

.
|

Clade 2.3.4.4

¢ . Clade 22 Clade 2.3.2.1c

Source:
WOAH 2025




Highly Pathogenic Avian Influenza
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Highly Pathogenic Avian Influenza

2017 2018 . 200808 2020882021 ' +2022° 2023 2024 2025

Cases in
Wild birds

Cases in
poultry

Number of HPAI
Virus detection

Number of HPAI
Virus detection

Sources:

A(Nottyped) [l H5 H5N1 [llHsN3  HsNs [ HoNe H5NS EFSA 2025




Highly Pathogenic Avian Influenza

SURVEILLANCE IN WILD BIRDS IN UNITED STATES

States with HPAI detections in wild birds (Total Count: 19,112)

Numbers represent all HPAI detections in wild and captive wild birds
in each state since December 30, 2021

MT ND
321 537
SD
234
NE
156

KS

450

OK

National Wildlife Disease Program
USDA/APHIS/Wildlife Services
Published March 24, 2026

INTERNATIONAL




Highly Pathogenic Avian Influenza

INTERNATIONAL

States with HPAI detections in wild birds in the last 30 days * (Total Count: 118)
Collection date range of samples: February 22 - March 24, 2026

Number of Detections
| - 1 \ [ J11-5
National Wildlife Disease Program _ | — ; ] C16-20
USDA/APHIS/Wildlife Services \ 8 \ —
Published March 24, 2026 |zl

T x Mapped detections are based on the date \
the sample was collected in the field. -

1,000
1 Miles




Highly Pathogenic Avian Influenza

MIGRATORY BIRDS FLYWAYS IN NORTH AMERICA

Spring Migration (Northbound):

Starts as early as February for birds like
Red-winged Blackbirds and waterfowl
(ducks, geese). By April and May,
massive migrations of songbirds and
hummingbirds arrive in the northern U.S.
and Canada.

Fall Migration (Southbound):

Begins surprisingly early, with some
shorebirds moving in July and many
others starting by August. The migration
continues through October and into early
November for many species.




Highly Pathogenic Avian Influenza

SR S Anseriformes

: —-?« Total 100

New* +47

Gaviiformes
Total 4
New* +4

Sphenisciformes
Total 8
New* +6

Procellariiformes
Total 18
New* +18

Gruiformes
Total 16
New™ +7

Charadriiformes
Total 124
New* +90

Galliformes
Total 18
New* +8

Pelecaniformes
Total 35
New* +15

Suliformes
Total 28
New* +18

Columbiformes
Total 9
New* +4

o 28
»
Ly

Passeriformes
Total 65
New* +34

Accipitriformes
Total 59
New* +38

Psittaciformes
Total 25
New* +10

Falconiformes
Total 13
New* +8

Podicipediformes

Total 8
New* +5

* New species
of affected birds
by HPAI H5Nx
since 2021

Update:

9/21/2025

Source:
FAO 2025




Highly Pathogenic Avian Influenza

Viral excretion
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Mortality

= Directly inoculated pheasants (D0}
= Contact pheasants (R1)
— Contact pheasants (R2)
— Contact pheasants (R3)
Cantact pheasanis (R4)
— Contact chickens (RS)
— Contact chickens (R5) Source:

T T 1 Liang 2022
10 11 12 13 14

Probabitity of Survival




Highly Pathogenic Avian Influenza

Gallus gallus
(Chicken)

Anserinae sp.
' (Goose)

Meleagris
gallopavo
(Turkey)

Anas platyrhynchos
(Duck)

Numida meleagris
( Guinea fowl)

@ Phasianus colchicus
% 4 (Common pheasant)

£ % Coturnix coturnix

(Common quail)

A Columba livia
(Domestic pigeon)

Others:

* Pavo cristatus
(Peacock)

e Struthio camelus
* (ostrich)

* Colinus virginianus
* (Northern quail)

* Coturnix japbnica
(Japanese quail)

Dromaius novaehollandiae

(Emu) Source:
FAO 2025




Highly Pathogenic Avian Influenza

USIDA HPAI Confirmed Detections in Commercial and Backyard Flocks

——=n as of March 31, 2026 Last reported detection Monday, March 30, 2026
_ Data updated weekdays by 12 PM (ET)

Outbreak Situation Last 30 Days Commercial Flocks by State

Choose variable Choose time period

69 Confirmed FIOCkS [Commercial Flocks 'I |La5:30 Days 'I 0

Flocks tested and confirmed having HPAI |

Commercial Flocks  Backyard Flocks Birds Affected*

37 32 5.22M

*Number of birds on confirmed infected premises.

Detections by Month-Year

Bars reflect most recent 4 months.

Commercial Flocks  Backyard Flocks Birds Affected*

34 37 56 11.41M

29 32 i 5.22M SOU rce.
. Loam . USDA 2025

Dec Jan Feb Mar Dec Jan Feb Mar Dec Jan Feb Mar
2025 2026 2026 2026 2025 2026 2026 2026 2025 2026 2026 2026 |




Highly Pathogenic Avian Influenza

(Bavinck et al., 2009).

(Tiensin et al., 2005)

(Souvestre et al., 2019)

HPAI H7N7 (Netherlands, 2004 )
Backyard flocks played a marginal
role in the spread of diseases

HPAI H5N1 (Thailand, 2004)
Backyard flocks (chickens and
ducks) played an important role in
the epidemic.

HPAI H5N8 (France, 2017)
Backyard flocks played a minor role
in the spread of the disease if
biosecurity errors did not occur.




Highly Pathogenic Avian Influenza

route: unknown
(initial infection)

: ‘ -.-.'-f'

- -
I"‘ ‘ F route: unknown

route: unknown

b

(unpasteurized (raw) milk)

- -
. '
" il -f. route: consumption
e

-

route: large or small respiratory
droplets, possible contact

transmission

*No human-to-human spread of HSN1 has
been detected during the current outbreak in
dairy cows.

.‘ -"_‘.. ‘ f' route: unknown '

{

First case reported in March 2024
1073 cases in 17 states (109202

Number of Confirmed Cases in Cattle by State,
Total Outbreak

INTERNATIONAL

Source:
CDC 2025




AND ... WHAT DO WE DO NOW?

RESISTANCE
IS FUTILE,
MY YOUNG
DUCKAWAN




Avian Influenza Control Programs
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Education

Biosecurity

Diagnosis and
Surveillance

Stamping out

Vaccines




Avian Influenza Control Programs

Education

Biosecurity

Diagnosis and
Surveillance

Stamping out

Vaccine

++

++

da-

++

Countries using this strategy:

tttttt

It allows the country to
regain Al-free status.

Prevents the spread of a
disease in the country.

¥

1

x ¥ x
x
x x
x
Xy ¥

* Expensive and needs
a legal framework.

* Needs prior
preparation to be
implemented correctly




Avian Influenza Control Programs

Countries using this strategy:

Education +/ -
*
— N [E
Biosecurity +/-
Diagnosis and
Surveillance > * Reducing losses * The disease
due to the disease remains endemic
SIS b - * Quick and easy « Export bans
deployment

Vaccine & = -




Avian Influenza Control Programs

Education

Biosecurity

Diagnosis and
Surveillance

Stamping out

Vaccine

++

++

Ao

+

+

Countries using this strategy:

I (Only in ducks) I (In the past)

 Use all available means
for control

* Prevents the spread of a
disease in the country.

Extremely expensive
and difficult to
implement.

Export bans ?



Understanding Biosecurity

A set of management and physical
measures designed to reduce the risk of
introduction, establishment and spread of
animal diseases, infections or infestations
to, from and within an animal population.

WOAH Terrestrial Animal Health Code



H&N Biosecurity Concept
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Epidemiology
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Mechanical transmission
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Bioseguridad H
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Biosecurity

Poultry houses Do not attract birds Do not allow birds to
MUST be bird-proof by feed spillage or nest in your premises
others




Biosecurity

Number of wild birds visiting

e
o
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N
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Wildbird taxonomic Order

Laser absent
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Laser present

. Passeriformes

Strigiformes

20

Source:
Armin 2021
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Biosecurity L
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Persistence of a H5N1 HPAIV strain at the dose 104 TCID50/ml in
different types of water

Distilled Pond River mouth Seawater

> 60 days > 60 days >60 days

38 days 42 days 42 days

Source:

21 days 32 days 60 days Domanska-
Blicharz
2010




Biosecurity

1. Surface
waters

2. Well

3. Public water
network

Microbiological
quality

Chemical
Quality

Pre-treatment




Biosecurity

Bird-proof water tank
is a MUST

» Closed water tank

* No holes or crevices

* Mesh-protected overflow
pipe

« Anti-perch spikes installed

» Clean perimeter

* Regular Inspection
Routine




Biosecurity

Public network water

Farm 1 No treatment @ farm

15
Chlorine (mg/cl) .
0

I 100 =)

0
M 24

0
I 100 =)

0 20 40 60 80 100 120

Mould

Fecal streptococcus

Total coliformes

Collection point

Farm 2

Chlorine (mg/cl)
Mould
Fecal streptococcus

Total coliformes

Well water
Chlorine @ farm

0

3

40

28

40 60 80

Il End of the pipeline

100

120



Biosecurity

Keep the cooling system
clean and clear of birds

 No water leakage

dedes . No puddles in the

surrounding area
« Use a netting covers (mesh
size <2 cm)

® + Keep good maintenance

NNNNNNNNNNNNN



Biosecurity

N

Vi B A

No visit to other No keeping backyard  No bird related
farms. poultry at home. hobbies.




Biosecurity

L W@,
=2 PN f/ﬁ ' 5 ¥

Logbook Locker Shower m Cloths Hygiene block

W -




Biosecurity

Phenol

Quaternary Water
ammonium

i = M=

Fresh m After 3 hours

Source:
Owen 2006



Biosecurity

Anteroom Henhouse

Outdoor
shoes




Biosecurity

Knowledge Commitment Easy-to-follow




Biosecurity

1 Not respecting the delimitation Odds

. .‘ |l'l between dirty and clean areas ratio
|
.

| Footbath VS Bench System

Short visit (< 17m) VS long visit

Observer in the room

Odds

Not signing the logbook .
gning g ratio

Short visit (< 17m) VS long visit

Source:
Observer in the room Racicot 2011




Biosecurity

Erysipelas
(Meerburg 2012)

Salmonellosis
(Meerburg 2012)

Fowl Cholera
(Meerburg 2012)

Mechanical
transmission



Biosecurity

Direct contact

2. Airborne
v transmission

Visits Tools Vehicles

Py d e =

Dead birds o] € Mechanical transmission

Manure
alant.




Biosecurity
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Biosecurity

Molecular surveillance identified
identical HSN1 strains among a
group of unrelated commercial
farms about 8 km away in the
Czech Republic.

Main suspicion of the source of
infection:

VIRAL PARTICLES
CARRIED BY THE WIND Source:

Nagy 2025




Biosecurity

Viable quantity on a chicken space (mg)

Distance from source farm (km)

Amount of contaminated dust
present in a square space of
13 ft according to the distance
from the source

Some parameters taken into

account:

Wind Speed:

12 ft/s

Flock size: : _
10000 birds R Y

2012
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Biosecurity i
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9 Is the visit totally
-4 necessary?

s D

>

Has the visitor not visited
poultry farms on the day?

—
ves (Do

Is the visitor agreed to comply
with the visiting rules?

- o




Biosecurity

Detection of the AlV M % M %
genome was carried Hbﬁ % % HH—L‘F

out by r-RT-PCR for type
A influenza virus

Wheel Crates Outside Cabin
7_5% 8_7% @2% Source:

Huneau-Salaun
2022

Before C&D protocol 38%

After C&D protocol 12% - 29% « 22% 38%




Biosecurity

No entrance to all Complete disinfection

avoidable vehicles for all entering
vehicles

External parking




Biosecurity HEN

Leave your personal Disinfect any items Stuff coming from
belongings before bringing them other farms MUST
outside... into the farm. be rejected




Biosecurity

Remove all dead birds
from the house daily

e

Store them in a
correct container

Destroy them totally
as soon as possible

i ——

ALY,

n £




Biosecurity

Infectivity of HON1 avian influenza virus in dry and wet manures

at 24 and 4°C

100

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56

Wet
20°C

Dry
20°C

Wet
4°C

Dry
4°C

Source
Kurmi 2010




Biosecurity

Remove it from the Treat the manure Do not spread poultry
house as soon as before spreading it manure around other
possible on the fields. poultry houses




Biosecurity

Average ranking of 21 biosecurity measures for avoiding the
introduction on commercial chicken holding with indoor housing

Effectiveness

Easy to implement

B: Prevent direct wild bird
contact

L: Hygiene lock to production
unit

G: Restricted access to
visitor

EFSA 2017




Thank you for your attention

"’&3, &a?
909

Follow us on LinkedIn % Find out more about
H&N International-GmbH : KAI farming assistant




