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| Fowl Cholera
2 (avian pasteurellosis)

Fowl cholera is a commonly occurring avian disease that in its

peracute form is one of the most virulent and infectious diseases of
poultry.

Caused by Pasteurella multocida which is readily identified by culture from affected birds —grows on
blood agar but generally not on MacConkey agar.

Gram negative, non motile, non-spore forming rods. Grows in both aerobic and anaerobic
conditions.

Fowl Cholera usually occurs in older birds with the first sign frequently being mortality — turkeys tend
to be very severely affected. Typically presents as dead birds with blood in their mouths.

Pasteurella multocida infections occur in a wide range of species including humans but most
mammalian isolates will not infect poultry and fortunately avian strains will generally not infect
humans. Humans tend to get infected from animal bites.
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Lung lesions
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Fowl Cholera - disease situation
(turkey breeder perspective)

Europe
Historically a few sporadic cases of Fowl Cholera.
Generally well controlled through the use of killed autogenous vaccines — few commercial vaccines

available in Europe any more — Landavax.
Some companies don’t vaccinate for Fowl Cholera

USA
Historically extremely problematic in turkey companies
Has required the use of multiple doses of vaccine (autogenous and commercial) including live

vaccines.
Currently being better controlled across much of the turkey breeder sector due to a major focus on

rodent control and vaccination.
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Example of US vaccination programme

8 Weeks: Autogenous vaccine

9 Weeks: M9 live vaccine via water

12 Weeks: Autogenous vaccine

22 Weeks: M9 live vaccine by wing web

22 weeks: SRP (Siderophore receptor & Porin ) vaccine including
Pasteurella and E.coli

26 Weeks: SRP (Siderophore receptor & Porin ) vaccine including
Pasteurella and E.coli
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Fowl Cholerain the last 2 years (France)

A major Fowl Cholera outbreak has occurred across Brittany since late 2022 and is still
ongoing.

Turkey breeder flocks in all 4 different PS operations affected
80 -100 cases in the past 2 years.
Only a few cases in commercial turkeys

French breeder flocks historically vaccinated with autogenous vaccines or with Landavax as
sporadic cases of FC were experienced.

These vaccines proved to be completely ineffective in the latest outbreaks.
The vast majority of cases have occurred in laying flocks with only a very few cases in rear.
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Brittany outbreaks — first 6 months
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Example of Fowl Cholera case from January
2023 (France)

» Breeder flock of 2600 hens transferred

« 19 days after transfer mortality commenced

* Flock treated with Amoxicillin on 10"(in water)

» Flock was vaccinated with 2 doses of autogenous
vaccine

* Flock was depleted

% Mort Cumulative

Date  Mortality )
mortality

06-Feb 0.08% 0.08%

2
07-Feb 1 0.04% 0.12%
08-Feb 0 0.00% 0.12%
09-Feb 0 0.00% 0.12%
10-Feb 26 1.00% 1.12%

11-Feb 139 5.35% 6.46%

» There was also a second flock on the farm (2566 {22 el METOUHSN 1 015 0208 eI Cls
hens) reared in the same airspace as these birds. 13-Feb 100  3.85%  48.81%
Mortality commenced 2-3 days later. 14-Feb 200  7.69%  56.50%

« Treatment with Tulissen (Tulathromycin) injection 15-Feb 440  16.92%  73.42%
and Doxycycline (in water). 16-Feb 38 1.46%  74.88%

» Very different outcome in this flock. 17-Feb 9  035%  75.23%
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Case example: Pattern of Mortality

Weekly Mortality %
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Case example: Egg Production

ir 18 19 20 21 22 23 24 25 26 27 28

Week of lay
¥ Htotis
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UK situation

Late in 2023 and early 2024 a number of cases of Fowl Cholera occurred in the UK in a
number of companies and regions.

Landavax vaccine and/or historical autogenous vaccines were largely ineffective.
Identified as Serotype 3
Severe mortality — breeder flocks and commercials

Concern we were starting to see something similar to what was occurring in France.

A reliable strain typing approach was required that could assist with investigating the epidemiology of
these outbreaks and help to identify which strains to use in future autogenous vaccines.
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Strain typing

Classical strain typing

Pasteurella multocida strains are classified into serogroups (A, B, D, E and F) based on capsule
antigens (Carter)

further classified into 16 serotypes(1-16) based primarily on somatic lipopolysaccharide antigens
using the Heddleston scheme.

E.g. F3; A3

LPS

Capsule (A, B, D, E, F)

Outer membrane

Inner membrane a Ribosomes

Chromosome
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Strain typing

PCR

A specific multiplex capsular PCR assay was developed that allows for rapid and specific capsular
typing (Townsend et al., 2001). This assay can be used in place of the traditional capsular serotyping
assay or the non-serological methods.

An LPS multiplex PCR developed by Harper et al. (2015) targets the LPS outer core biosynthesis
locus and recognises eight LPS genotypes — termed L1 to L8. The original 16 Heddleston LPS serovar
reference strains are assigned as follows to the eight LPS genotypes: serovars 1 and 14 — LPS L1;
serovars 2 and 5 — LPS L2; serovars 3 and 4 — LPS L3; serovars 6 and 7 — LPS L4; serovar 9 — LPS
L5; serovars 10, 11, 12 and 15 — LPS L6; serovars 8 and 13 — LPS L7; serovar 16 — LPS L8.
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Strain typing methods that have been used in the
French outbreak: PFGE

Gérard Lévéque, Hendrix Genetics

el

PFGE — Pulse field gel electrophoresis T et
i { 4 SR eosies  Lap 2023

ﬁ | ) B Bos3es  Lapn 2023

eI oo oo

3 different enzymes were used to determine if these could help [ i e e
. . . | ! " 805118 Dinde 2022
differentiate between the isolates from the current outbreak e
cluster. R o o
i i - o peedberd
This example is using the Smal enzyme but the others had : e o o
identical results. L e o e
| 1 RN 205305 Dince 2023

B P e, o

. . — | I IRl 205352 Oince 2023

Unable to differentiate at all between recent turkey breeder D o ~.
isolates. e e e
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Strain typing methods that had been used in the
French outbreak: MALDI-TOF

MALDI-TOF MS
matrix-assisted laser desorption/ionization — MALDI
Time of Flight — TOF Alonl ..
Laser impact causes thermal desorption of ribosomal proteins -
of bacteria embedded in matrix material and applied to the
target plate rretstes it | Tmeeon
Particles are ionized, separated according to their mass-to-
charge ratio, and measured by determining the time it takes for
the ions to travel to a detector at the end of a time-of-flight tube.
MALDI-TOF MS can be used to obtain the protein profile of a e
strain. Using the protein profile, it is possible to detect e N Ea—
phenotype-related biomarkers, such as drug-resistant strains, owon e, Cxsamdecs

or strain sub-typing.
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Strain typing methods that have been
used in the French outbreak: WGS

Whole Genome Sequencing — WGS

Bacterial Culture
DNA was extracted and

Molecular epidemiology — looking to see if purtc 2) »
identifying changes in the genome could help el
determine the epidemiology of the outbreak and e B

help determine the risk factors.

3. DNA Library Preparation

o
-4 Each DNA fragment was \{/‘\3

’ replicated multiple times

WGS outputs e Py Thepeoiof
Predicted Serotype - SRR
MLST S
SNP matrix JIgE eam——

Phylogenetic trees

AMR genes Erewym) |

Virulence genes . '
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WGS SNP Matrix -85 UK& French Isolates

Johanna Elvidge, Aviagen

Driving innovation, research and performance

for turkey producers worldwide

g |, clelala]= a . alelslg - - - als = g =g . c slalal= - =
N EHEHHEEHEEEEE i3 K slalalalalala 3 alalalalalals|a|slalalalala|ala HE 5 ilalalslz]s Bolfs|Bqles
alen)ial Bl =] ale]a|dfe]s]s]|5]0 il a|%] 8 il 5|8 |= i R e e - R I I Al i I I e anldnatlal
A kL e et R L e A At B i i e ik ame th ot P e it o i e o m i e i e
e "l A Al iy S e b vt it o v e e o St 4 e ks ek s EH T g T P gt g g A g i R g T i o
s s v Fari e e iy aen e e ia 45 414 e A e A ED AT T e e AP 61 EE BB S S ek e ek had s i e i i it s Ery e i i s
) e | HEH i £ e i 1 AR e Hub A e LAE AP AL HED S ST 4 Db 3 T o i am i MGt o e e et i 2
T o var i e £ i Tk Eve E1a SR S e b A EAY e PR ARL PR Yo s ot B £ e e i i e s e s e e it e
B . & o T i Tk 5ok 11 SRS AR ArA Db AN 1t ENE ot MAED MAPE s e A it Bk i o = B i s an e e et et e
o e W T T T T e T T T T TR T TR T T N Tw hea W Ta heh m oA w e i e
o i ow oE 4w I - - - OE B ou B oaoa i i
b iy s A R T A P - B T e e
Ty in b P It A B T - HIE I - e s
i i P B S R B A I 4 g e e
b e WOE B oBoM oW M@ om R omom WM B ononomomoN omomohomoaow R oHoaon BB B B oHom R G i =4 om i i e e e e i
b i H T T T T T T T T S T Womomom o wow o oEomono 4 f i
o i O - S B S - B A - WoE B omomowomowonon o i
o i I - - - - SIS WoBoBo@omaR RN i
r P T - T P - SR T B M Womomowowomomes oaome i
it Mo oahomoaowmouou o FEIE I - - S A i I - - R e
A Mo honomeh owowou o B0 neS RN meE m o womorowmowom i Mo B omonon o ® o %amonoaw
srn T - N - - DT - A S H o ohomon owoEoE oahodoawod
i WoE B omomomo® o mOd m omomowou homoa 4o oo momomo M nowoxon M Wow B omonwmomomoE oW o omoM 4
s I [ - N - - B WM oBomoWowoBPoEoahonEd i
e an HIE - A - - - A WomoMomoMom oW onowow et e v et et
i P BoWom s om o4 @ o omomom o mowowoaomomomd a WM oh RN womonoeoaonowou mm i 8hn 3o oy o
i Do s om o P mowomomoE d4owm s W 3omomowouow o aomowowomonowow F e st i A v SR S i e
i H T - S S B S TR - omohononowoEEamtaiRa e i aa 103 4P S e o
it e e e WM B oM B MW W omomomom @ o oB R oW omd womom B omoA o ouon W ow W omoBomowmow o omowomoaow s i e ek SR e i
i et e WoB M on oMW omouowomowomonowopomomNoarh HoE B omouowowohomoaow P - I R - HETHET e
eas e et e WM B oM oW @ oM oM oW moE B owowm @ a4 omom o wod M oMo w o womonononoa WomonomomowomoxoWwomonowow = i e
i e bt et W om bR B onowM omomomo B moW W ohohomonomouomo s B omeh B onoa aeh I - = o =
P S T T - R TR R B - R WomohoEon o wom owowon o nowow = e
i s W B omomomoH Bomom oM omoM o omowwE Nomouom oMU oM omoa monon as I e R - “ein e
Vot ity i b ot R - S - S oM oBonowowoM ok omomomoaow =
e P I - - S - B S Womomomomomomouomowomow w o e
i S - T IR [N - - FH A - - i
i WoB o hono oM v W omowom oM oMW wowm woWomomowomomo oA moworomoao oA oW omomomom o nowos ononow FRHE
i IR - - R 1 A - S S - S Bon B omomomow o x B ow oAow i
n U B B B oM N @ & omoB oM omow oW B onomoWom o owomoHokowowomohonoaon oW ook omoR oW ELonoRoa i b
o I I - Wow w4 oM oBomomoBonowuoa i e
b WoB Bon B oW oM oxom oM m Moo B nonoN o MoM oM omomomowowoE B oEoNon oAk oL omoRoEE SR NG firtE
iy Wow o EouoEon e e e T Womomomowomomo ¥y wowonomou e
s I AR EIEHES DI S T WoE B omowowmomohomonowowou iin
= HoM B oM oM om o omowow W oM oW oW oM B oM oW omow o mom o momowowomonomonou A B om wWouomonomowom eis e
i ton WoE B B oM oN R N om oM omowm Moo B ohomomonmowowE o AomoWowEHoEN oW o ahon Wonomobonomon frHEH
i v Wow o moieE M W omow W omomoW W m W ow wor W mowowW o uw o xonoBon Womomom A R o
i o WOE B omow MW oM om oM om WM onomomon MoM %o omomomou oW ohonon W onoa FRR
i = Wom B onomonow omowom o mom 0w onowod oo owowow Ao onowom o noaow I Ao w oo omo
i HEE - - R - S S B I SN0 Woaohoh Bowoa b o® o
i HWouw o monomoaon Wow oW oG Mo W o4 oW ouowomomomowowoEonoaon Wowonom Wowomomoa how i o
i HE I b Wom o hononoad R SN T - N S-S ] ] : 5 ono: i \ =
i et e 10 e et e e e e vt S b 1k e ENAE et AN EcHE EE it AT AR 1 MR e oot R e R e 2 ot Heb S it AR e R R
i ace it nn vts” oo ok v e ke v b ek TR ek A MU SR VMY DM ked AED 1A A AR e ey e AP i vts AR AEs 1A A At e e e fHHHEHE
in bt aEes o i At btk era e fHE=HE s an it wnr b i amas o e g e e 4t et A WA S MG e b ek it b et
it e ot et e A i S e e iy = i ana 5 ais e e e are e s v i e e e et
P s e e o0 hrs s e i fHETE i i ik ot A e e i e ik v e s o icha
s s ot e e 53 S5 SE SR e et e Sttt ey i e See et e s e el et ed e e e e e e e e e i a o
i b oy e ae eih e v ey e e i - i Ein hen ek hak g e ek Se4e e ik e o e e iin et et ot i -




Rectangular Phylogenetic tree based on SNPs
Phylogenetic Tree: Colour Coded by Cluster

Tres scale: 0.1
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WGS: Serotype and MLST

F3:L3,2 67 (66 from France, 1 UK) 179 (UK), 9 (France)
D3:L6,3 1 (France) 11

A9:L6,9 1 (UK) 10

A9:L3,2 1 (France) 12

A34:L3,9 4 (UK) 23

A34:L 2 (France) 11

A2:L3,1 5 (UK) 8

A17:L.3,8 4 (France) 128
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WGS SNP Matrix

N EHEHHEEHEEEEE ilg 5|6 |= HEIEHEIEE z alala|alalala|alalalalalalala]s il § i8|a(5 3|8 |8]|8[E:|8g|Es|ales
Sl el - e R K| = A= |8 I R s F S S R e I I R = a2 H I - e e Wl A Rl el

113 zen 2es e stz e S DRI NS SN DT END 23N NN DSNE EMISE EIME SR EONTS SN EOMG CONGR BN TS a2ni) Sri b E zzee cnes e s a5 an TG 233 1 234 S0 2 szt
1 3 a5 Vw6 1 20 i ez TN BN O T BN DSBS I 05T G0 UG RN BTS2 O 3084 iz s aant S B2 p MGG TN B ST
s = e s ez o s SHNS T THSE SN LI T Q0D 1S QOGN ETND SN DR DTN 21361 DS S TOI0HNT s s S sz s were g a0 2t e 2

B © o= 2 ST D TN BT T TN M DS NG 2300 IMCH I I MO 2020 MU 2004 34750 R 34133 B o auast 2E2 s naeme e aes a7 e 2
e Tz 3 " o WOow oM om o 6 M M ou ofon @ ow @ P s 1 w iy
o a2 6 ox = ouow T R R R I R R R R ®o® omo ok o; om oA « w e
B sz Poromouomou s B T T B R T T I R AT I T T B TR T S R R T e
BT i s Wowowon ook B I T T B TR R R R T - ) Bomomom o® oM w M ou oM w e s

5 3 S e en

Boom @ W B U A1 0 TEH S A7 S AN S RE
I A T i 2 FI I T B T R VT R T N S R S R S R Bomom I 3 N I N 47 MO N A S R B s
s 3w o e L T T T R T S S S N SO B S S S S SR TR R N T T B T S TR wre
T T T R TR I I S S S R I B T N B st
s o LI T R S I BT T T~ S I TR R T T TR B R i

a4 aanen 2

L T T B FI B R R R I T T B R 1 @@ @ o%owono® Houom 1 e

2 2amsd W o@ om 1 m o om oxmomowox T m ow oM ox o@mow WM om oW om o xmomom om % b H o4 M ot om om o owou @ on
e mo@w oz om o om o ow ououom F T T T T R R b @om omomoMom o ® %1 H wowon
i 2035 10 Vo1 o4 onm o ouo o owom PR T TR B H TR SR R “ mow omom o om ok € R oW Mo om o

FergTET @@ ot % m om o ® om0 Homo oW o3omowomoW o om omom @ ow % oHouowown b2l Mow o@momomo B o@mow om oM omomon "

4 2 s Hom o4 ow om om oz ox T S S I TR T I T N R a WO oM omom ok T ;o ow om oxoamou 1 2y

s s o Pomoo1on @ 2w O T R T T R R B mow oMo om o o®oW oW o# E 1 % omow soas deana g e soe

1 sz L B R O B T T R R TR Y S R ] WM om oW om owomonm ow of onoamou e e s mm s e

. et aamer s FE I B S T S TR B S S TR T R mowm o omo@momo 6@ ® oM o#ouom o ou ey e wne s mmer s s

[l TR T 0 e LI T TR S A S I S T T S S-S O TR S - N N om o omow om ¢ om ok @ o€ £ou A T 2 e T o

s LI T B T I T S R S B TR B S BT R} B ow @ o®m @ koM K@ fon & T T

e Mom o4 wom o B w4 oW v om o4 omo o9 om W Mo om 4 M oA omoumom o om omowomouow M@ om o® B owow M oaw M omomowm I RTTE ET T

s F T R S T I N S BT T S TR R R R TR TR} Womomomomom @ woWomou & v s e s sz

wrs Bom 4 om @ om oW oW oum oW oo B @ moWw n W M momomo&m & m oH & omonomo w1 mow o omom o omom o ou ou o%om omou sz i s

o 2o L T S T R R TR T R T I T A TR TR ] HWomomo®mom owom or oM M ou a o v Em o 2

e Mom % ow o omomom o omom B oM oW om % 6 B M @ om w4 ouom 4 @monomow 1 How o omowm o omou oW owow onmon & on Ty s sz

4 2 2 2o B oW o# ok oM B oK v oW omom om M B m X W M 4 W B M ox oM on & wom xom ® o4 B oM B ow oW % T owom omown 1z

1z e Mo R oM Wom ® oM @ oM ou ® % 0w ¢ % om % omomomom ouomoumo @ oo wm momomo @ omomomowouofou & w st s

s e LI S R IS T S O S B TR S = R ] mom om o omom om oM oW 1 v omou 1an 2

s qne e Mmoo oM % v & om o omomoomof W m B M W o@omom o oMo@m  uom o rom % om W B or @ omomom owomowomonw s e

= om o= om ow omoaw K ow ouowow
L omom M w Mo oxm o omomom

e z20nn

M @ mom o m M ¢ f M oW WM B ou m W M W B B om M M X M m on M on Mouom o 247

3 qannd s wom om @ B B om oM om & 3 o omomo®omo o6 @ = 4 omom @ mom oM N om @ om o ow ow @ omomomonowow Tz
s 220 o n oz oa B ¢ oM m oW m M 4 M 3 M M om Mo X M B m o omom ok onox ouom @ 4 m ow om oM oxomou om o 2w
e aanes st 0o u = 6w on e T T T T - N B ®omom @ omow o o€ ow R ou o= ou s e
e e wom o @ onow I - R I A T R O I T WoE oMo o@ OB ow o€ o# oW w ox om o mn 2

sz 22 oow @ a w oz om MW moMom oMo oumom owom @ omom oM o® omom o oa M omomowu aow @ om a m o omow onow o smare e
s n oz om a oz oa ox M oM oW oM oum o# om o omomomom oW oxo#om oMo#omoxomox w n a1 om = ow omow o omox 1 2

L B B T T T R T S S BT T TR
Mo 4 om w4 & £ M oM oW oL B W B W M W M M4 X oA m omomom Mow oM oa
L L T S T B ST R T T I
LI T T I S R T T S " T S | I | T

non o omow
vow omom
o owmonom
wom om .

= omom % v owou
"6 omonoumowmow
a s o1 o® v omou
= o= 1w owow

f

[

s T o om o mow a4 ow om T T T S R P R S wow = R R TR BT T T T
R ;o o E How ou w [ W w % ] o now e LR
Lo ERTTI st U4 T TS TG 21T T 21430 T T e 2 R TR TR TR HEIE TS 21O EAG EIRIN IO TN HIRY T35 HMGAE SUNS DA TS TN T0ISH it U DU B TS B R 6 o o 1z e 2o
b [ FRTTI it F T e T a2 a HE T s o 1 W G GE R UL M G 0 AP0 ST 8788 MESP S50 43741 4TS 13041 00 13544 A99CH ' " a2
b e FIRTT e AT 45202 T AR A3 AP 300D FETTRTTY o o s e 0 D g a0 MY AT 804 G S804 AS7IE ST NSS4 1953441003 " 0 e
PR Y oo T 2wz c G I 06 N Y AR 13674 mn o 11z (TR TR TR T 17 e 1 0013364 12324 13301 20 L B
3 11,0 1o I BbE 2 T B G e G S 2 ma A B ) BN s oM B gt 2o s s s B s e 2 TR T R e R
e 1w £z g EME HEI TN S ) DR 2440 [ o o poarr it EN TP O DN S I I G fast A SR ERMG S sen zem s s n m o 8omo o s
ba s 1o 2 2 T qar s S G S x i B amr it o me e o T R s Rnne s B2 a2 e sz e o R S

Driving innovation, research and performance

for turkey producers worldwide




Traditional |Serotyping site lsolate Date of o
serotyping |WGS MLST , , & B i &z s o o o i & i
ID isolation
format format
w w w w w b b w w b b w w b b w
Acl- A3d:L- 11 Bb 13-03-2023 0] 11 20987 20934 21005 20943 25042 25046 25040 25035 25036
Al- A3dL- 11 BO not supplied 11 0 20939 20888 20054 20001 24886 24888 24883 24378 24530
] 23 F3 08-02-2024 20987 20939 0] 16 10 11 21322 21327 21319 21321 21322
A3413 9 23 F4 18-03-2024 20934 20888 16 0] 18 13 21252| 21258 21248 21252 21251
A34:139 23 F1 28-09-2023 21005| 20054 10 18 0] 9 21343 21349 21338| 21343 21341
A34:13 48 23 F2 22-12-2023 20943 20001 11 13 9 0 212431 21244 21236| 21236 21237
A AZI13 1 3 E1l 21-01-2024 25042 24886 21322 21252 21343 21241 0] 8 B 3 4
A3 AZ131 a8 E2 07-03-2024 25046| 24888 21327 | 21258 21349 21244 8 0] 10 B B
A2 A2131 2 E3 08-03-2024 25040| 24883 21319 21248 21338 21236 B 10 5 5
A3 AZl31 a3 E4 27-10-2023 25035| 24878 21321 | 21252 21343 21236 3 0 2
A AZI13 1 3 ES 04-09-2024 25036 24880 21322 21251 21341 21237 4 2 0]

for turkey producers worldwide

¢ L e
Driving innovation, research and performance / "__'." A CTETTY E 3 £
;.- Aviagen | § Hokotas



WGS SNP Matrix
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WGS SNP Matrix — SNP cut-off @30
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Strain typing- outcomes

Serotyping to Heddleston LPS serotype only e.g. serotype 3 is not sufficient and even when we have both
Carter capsule serogroup and LPS serotype they can be very different.
E.g. UK F3 and French F3 — different MLST 179 vs 9 and differ by >9000 SNPs.

All the strain typing methodologies (PFGE, MALDI-TOF and WGS) are able to readily distinguish between
the main clusters.
Maldi-Tof has the advantage of being very quick and a lot cheaper but WGS gives more outputs and comparable data.

The aim of carrying out the WGS was to determine if we could identify “transmission clusters”. This is
groups of cases where direct transmission would have occurred between the cases.

The SNP differences in the results presented were in the non-core genomic elements — some further work is
going to be done using a different WGS platform to see if this is consistent.

The SNP cut off to differentiate individual strains can be varied— the level used differs between bacterial
species and the outbreak being investigated.

Increasing SNP cut-off may allow identification of transmission events that would otherwise be missed but will reduce
specificity.
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Strain typing- outcomes

The outcome of the WGS strain typing in the main French outbreak cluster shows almost as much
variation within cases as there is between cases.

This suggests these are all the same strain and that there is direct transmission between these cases or in some
instances potential carry over on the site at turnaround.

Given that these cases have occurred over a 2 year period and the bacteria have been exposed to
major selection pressure through intensive antibiotic usage and vaccination, it is remarkable how
little difference there is between the strains over a long time period and large geographical area.

Is this strain more transmissible? Is it better able to survive in the environment.
Most likely routes of transmission are personnel movement (Al teams top of the list), dead bird
collection service and bird transport.

A number of Broiler breeder cases have same strain — links?

A major risk factor is maintaining these infected flocks in lay which significantly increases the likelihood of
transmission.

The situation appears to be improving!
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Thank you for your attention.

Any questions?
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