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€] FRENCH DUCK PRODUCTION

1st European producer of roasting ducks Muscovy ducks - Cairina moschqi‘a

Main production .f

Duck slaughtering trends in 1,000 carcass-equivalent tonnes (téc)
between 2021 and 2023 '
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200
5 15,8%
100 17,9% 3,3%
" I I OF%00% 35%  aa5%
0 L = e Pekin ducks - Anas platyrhynchos
(o7] AN > N N . . 3 _.
K g IS IS g\ 5 S Little production 2
& § L ¥ & g &
L Q & SN

Source: ITAVI from Eurostat, national sources
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FRENCH DUCK PRODUCTION

1st world producer of foie gras ducks
« fattened duck liver »

Global foie gras production between 2013 and 2024

tonnes W France W Hungary MEBulgaria Others
9% 126 369 26301 5609 28900571 -~
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Source: CIFOG, SAA and ITAVI estimates for 2024
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WHERE ARE DUCKS RAISED IN FRANCE?

Number of ducks that received a second dose of HPAI vaccine by
department between October 2024 and September 2025

* HPAI vaccination = mandatory

vaccination

* Number of vaccinated ducks = total

number of ducks raised in France

* Unevenly distributed production with

Q-

2000000 ~

4,000,000 .

£.000.000 +

2 production areas

| work here

£.000,000
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i INCREASED RISK OF DUCKS WITH H5N1

* Ducks are more susceptible P A P
GENERAL VIROLOGY Sy ; _' e Ao LI ’ =]
* Lower viral infectivity in ducks than in chickens | i

. Clade 2.3.4.4b H5N1 high pathogenicity avian influenza virus
‘ DUCkS are more resistant {(HPAIV) from the 2021/22 epizootic is highly duck adapted and

. . ) ) . poorly adapted to chickens
* Mean Death Time higher in ducks than in chickens,, . ...

Bill gion Cariline warran' dilhani O Shva', Ce 3 b GErgs', blajoe ey
Stegnariog M. Meseer ), Thaimas Liewis Iagoh Pears-Dent’ . Sai Myd o Thiamas .'.:'_.:j: _ofls Malalis Figmnan®,
* QOur experience: it depends on the duck strain Alelanarn Nz’ Mareh | Sloimie!, an K Bruwn'* a0 Asiiey C Banyar
A &
\T: ﬁ’ B Sy

* Ducks are bigger shedders

* Fast and efficient spread from infected ducks compared to chickens

* Therefore, ducks excrete HPAI in greater quantities and for longer periods
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d FEATHER TROPISM AND ENVIRONMENTAL PERSISTENCE

| 4
)

* Marked tropism for the feather
epithelium in Anseriformes

¢
* Accumulation of infectious viral particles in (
feather dust |

* Potential for feather debris to persist in the

environment

Emerging Microbes & Infections

PR F322 1 T8 [ Ovdovsr] fasrn gl hemepape wera igsdlaeker comipars gls Fipra ]

The feather epithelium contributes to the Additional mechanism of

dissemination and ecology of clade 2.3.4.4b H5

high pathogenicity avian influenza viruses in . . .
el environmental contamination and
st Sact, Chriiton Fovat Licas, Erume Faprs, Alert Pt Bl s transmission

Cantero, Natalia Majd, Sébastien Saubies & Jean-Luc Gusrin
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EPIDEMIOLOGY AND

RISK FACTORS

communications Bicloay Artiche
& Fom ere Fordicdo cams -71
B b e | D VLA el T G T

Poultry farm density and proximity drive
highly pathogenic avian influenza spread

B O b o ipmisiig

Clipire Gurar B 7, Cacilin Voaenmety Apdi @Y, Frencois-Ksaier Orisnd &,

Disiorpriya Cradrssark @ ', Lins Frorturs @', SaEosen Lymbsrt 3, hrdesa _limenss Belicer’,
Geverires Amrbrems®, G uills ure Garbis !, Lo du Pieesini 3= Tonja Steclar, By rics Graabnd il
Fisuics T Fauld ' K Thmothes Verpns0

 Risk factors for influenza
cases

*  Number and proximity

between duck farms

* Presence of water areas

hitps://doi.org/10.103 8/24 2003 -025-08 687 -4 Article
A | B 150
MNo. dudk farms | i
i
1
Mo. chicken farms ey | 2 100
| 8
Mean distances =
[ ——
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i i 50
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!
)
Mean rainfall imm)| el
1 ]
|
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Inzlusion probahility

Fig. 3 | Drivers of HPAL H5N8 dade 23.4.4b transmission between farms in
southwestern France, 2020-21. The left and middle panel A shows the inclusion
probabiity of the tested predictors for the weelly estimates of the effective repro-
ductive number (&) from the ertended GLM birth-death-zampling modd. This
probability represents the proportion of the posterior samples in which each pre-
dictor was included in the model. Bayes Factors (BF) were used to determine the

contribution of each predictor in the generalised linsar model (GLM). BF quantify

thelikelihood of the posterior inclision probability compared to the prior indusion
probability for cach predictor. A cutoff of 3.2, 10 and 100 was used to indicate

0 1 2
Log conditional coefficient

Mean distance between farms (km)

substantial, strong and decisive contribution of a predictor in the GLM,
respectively™. It aleo shows the log conditional median coefficients (points) and 95%
highest posterior density interval (horizontal bars) for the predictors of K., repre-
senting the (log) contribution of each predictor when it was included in the mode.
The right panel Bshows the farm density and proximity thresholds to mitigate HPAT
H5ME dade 2.3.44b transmission between poultry farms in southwestern France,
2020 and 2021, with the predicted high 95% HFD £, values as a function of the
number of active dud: farms and the mean distance between agive poultry farms
{lem). The black lines indicate increasesin R, values by increments of 1.
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€ 2022 HPAI CRISIS

25

* Daily HPAI cases during the
2 first crisis of 2022

* Blue : waterfowls HPAI cases

15
* Orange : gallinaceous HPAI
10 cases
 Time difference between
o - . waterfowls and others
S S S
S SN T T S T e poultry species
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ﬂ MEASURES TAKEN FOR DUCKS

=>» A dangerous
species when the

virus is present

e Creation of 2 RDZs (Risk
Diffusion Zones)

Zones with high duck density
Reinforced biosecurity : | = m;

~ Areas at risk.

of spread

measures

Winter 2022-2023 crisis = Overlap with RDZs

Validation by experience of the modeling of the

high-risk level of these 2 zones

WWW.RESEAUCRISTAL.FR
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HPAI VACCINATION:

CONSEQUENCES ON PROPHYLAXIS

Mandatory vaccination
All year round

Throughout France

All ducks

2 available vaccines

Immunization against H5

Vaccination audits

. Mandatory Systematic Context-
Species . . dependent
vaccination vaccination ..
vaccination
Muscovy duck HPAI Parvovirosis C(.)“baCIHOSI.S’
Riemerelosis
Derzsy disease
Mule duck HPAI - (GPV),

Colibacillosis,
Pasteurellosis

Surveillance measures to avoid silent circulation

Addition to existing vaccination plans
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i VACCINATION IMPACT: WINTER 2023-2024

EMERGING INFECTIOUS DISEASES

Valume 31, Mumbsr 7—July 2035

* Prediction of the number of

Sesegrch Latker

. Promizing Effects of Duck Vaccinotion agaoinst Highly Pothogenic Avian Influenza, Franoce, 2023 -
influenza cases based on Sslhesie g i
. Claire Guirais: | Lins Fourturis, Sehaiben Lok rt, Ewa M artin, Guilfluame Gorbder, Sedrea Himenoe Pellicer, Jean-Loc Guirin, asd D Thic Pagee
data from previous years Timctna vergre
Poithior G|ty nlimsng HO0 - &aen it Patlvsgbosd, Unraor aid de Toulsuse BFAE ENUT. Téulsude, Framo §C Guanat L

Fourture, 5 Lombert. E Maron, L-L. Gednn, T Vesgne): Diesmion Géndrale de Dvimentation, Minisbe de CAgriculmnne & oela

e Winter 2023-2024 Sousesainetd Almentie, Pasis, France |G, Gerhier, 4. menes Pellicsi
United Kingdom{ —3¢—
Metherlands{ Jfe—

Eermany -*— L 1
¢ 95,9% rEdUCtion Llammark I-l*-

* France: actual number of
cases much lower than

predicted number

attributable to vaccination Beigium{ ¥~
0 25 50 75 100 300 400 S00 g00 700
Fredicted number of poultry outbreaks in 2023-24 -* observed value
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€] HPAI: CONSEQUENCES ON BIOSECURITY

Please contact orvia company at contact@orvia.fr
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€] HPAI: CONSEQUENCES ON BIOSECURITY

Please contact orvia company at contact@orvia.fr

WWW.RESEAUCRISTAL.FR 15




€ ANIMAL WELFARE CONSIDERATIONS

* In ovo sexing

* Interventions previously performed
*Unique technology developed for ducks

on farms now moved to hatchery
*Technology based on the difference in eye colors

 Claw trimmin
B between males and females

* Beak trimming

!

* Evolution of starting practices in farm

* More water and feed points

* Paracetamol and/or vitamin C

supplementation

Credit: Grimaud Fréeres Sélection
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11) HPAI CRISIS 2025-2026
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EVOLUTION OF OUTBREAKS IN POULTRY

* Between October 2025 and January 2026
e 114 HPAI outbreaks in farms
* 23 HPAI outbreaks in backyard flocks

0

B Pouftry W Non poultry

15
10 I
lll.l II I II ll-llllf..“

104102135 .'.:. _ Jl.' |:= CTILa0 5- l| J_ _'l L _I?CL 2025 - De 13/ M35 - L |:I FLIL b ) L :| sifpoarid
BT OLAAIRIE  CRMASINE 15N Si0IR - A EE

I1) HPAI Crisis 2025-2026

-a“c 3y r.-
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{ DISTRIBUTION OF OUTBREAKS BY SPECIES

Répartition des foyers IAHP ‘wolaille’ {poultry) par espéce

e Half of the outbreaks

§ Wi concern ducks

o —

§ e * Followed by turkeys,
I‘Uﬁ - laying hens, and

é i chickens

Ealzan
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HPAI: CLINICAL SIGNS

Warning signs =» drops in feed and water consumption
Then =» depression and neurological disorders

Differences between ducks species ?
* Same clinical signs

* Morbidity and mortality higher in Muscovy ducks

Always clinical signs?

* In 90% in Muscovy duck cases

I1) HPAI Crisis 2025-2026

* In50% in mule duck cases

How to diagnose without clinical signs?

* HPAI vaccination surveillance

* Control before duck movement
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HPAI: MACROSCOPIC LESIONS;“; ¥

Lung congestion
Septicemic form

Meningeal hyperemia

Absence of lesions in the

Xo)
o
o
«~
LN
o
o
N
-

(%)
=
&)
&
L

absence of clinical signs
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€0 MOLECULAR DIAGNOSIS

Samples 3 PCRs

M gene
H5/H7
Clade 2.3.4.4b

Caution with potential inhibitors in dust Results within the day

Essential use of BSA + exogenous positive control

B @sbssiomy  ~oriBisresies - Then sending samples to NRL

s S Y

I1) HPAI Crisis 2025-2026

Confirmation of HP character by determination of

Optimizing environmental viral su_r'l:reillam:e: bovine serum

Shislinncresnes SRR Sansilvity tat Mg the amino acid sequence of the H5 cleavage site
pathogenicity avian influenza H5Nx virus detection from

dust samples

Complete genome sequencing

Piarre Basmdm 5 1, Brasdnn H.-.fll.‘. Enzien Flmre 7, Lnatitin Latrs 1, Trenthee dergre 1 idatzhisu
Pimsonr, Gullauma & roville ", JeensLuc Sebrin'

VAR Ui g Tosakoisas, INRAE, ENT, Touoie, Francs

rl .

< THESED Fiaswar, LirEess Bissia iy, Lanbess roup, Ll Frases
e, Fririn
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d QUANTITATIVE SEROLOGY

| 4
)

ELISA kit FLUH5SDUCK FLUNPS

Method Indirect ELISA Indirect ELISA

§ Species Ducks (Pekin, Mule, and Chickens (broilers, breeders,
g Muscovy) layers), turkeys, ducks, and
o geese

(@

o Sensitizing antigen Purified recombinant H5 Recombinant nucleoprotein
S protein (NP)

<

T Conjugate Anti-duck Ig-HRP conjugate Anti-chicken IgG-HRP (10X
— (10X concentrated) concentrated)

Quantification of antibodies Vaccination and wild infection Wild infection
produced by ...

WWW.RESEAUCRISTAL.FR



CASE STUDY EXAMPLE: BACKGROUND

J 13, 2026
antary =3, * 60 per building performed for M gene PCR

¢ 15,000 mule ducks distributed over 5 barns in private lab

f100d |d
o) ays o * No clinical signs

* HPAIl vaccination at 1, 28, 56 days No mortality

- Farm in a regulated zone Water and feed consumption OK

I1) HPAI Crisis 2025-2026

* departure to force-feeding room « 100/100 swabs positive for M gene PCR
prohibited « H5/H7 PCR performed: 100% positive for
* Control before movement requested H5 PCR

* Decision to send to slaughter on 01/15, so

release samples taken on 01/13
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CASE STUDY EXAMPLE: PCR RESULTS

01/15: official suspicion

# Paramatre Designation ?:':.'" de fin
. analyse
trlgge rEd = Genome du wirus infleenza aviaire de Spe 4 (gene M) par RT-PCR
IHMFLUM [ Methade milsrme - Kit daxiraction” ADBBMAG (Bic-X Diagaosties] & Kil Campdfcatan - ADAVET AR Real 15012026
Time | Bo-X Diagnastics) - Techmaque: PTSARARAGD
Y A Géname du virus d= 'influenza aviare de ype A {sous-type HE) par RT-PCR
60 Swa bS se nt to an IHFLUTHS [} Méthode miterme - Kit dexiraction: ADIAMAG (Bie X Diaghostes) =1 kit @amplficatan - ADIAVET AR HS 1501r2028
HT Real Time (Bio-X Diagnostics) - Techrigue: PTESA2ARAE]H
(Vo) a p p rOVEd p U b | IC |a bO ratO ry L Genome du virus de Pinflienza avare de type A {sous-type HT) par RT-PCR
N IHFLUTHT [} Methode mierme - Kit dextraction: ADAMAL (Bie-X Diagnostics] = kit ampificatan - ADKEYVET AN HE 1501 r2026
8 HT Real Tme (Bio-X Diagnostcs) - Technigue: PTS02ARNSE]N
! ° L Génome duvirus da finfluenza avaire de scus-fype HS hawement pathogene appartenant au clade
LN 3 PCRs launched INFLUGLAB ) |2 3.4.4b de ta lignée Algoase/Guangrongs |/ 1396 par RT-PCR 15012024
S Techriquas: PTSAZANASH e Mathods ANSES | fRT-PCR HSHP VIR 1005
~ simultaneously ——
(V)]
(Z', M* Echantillon | Reférence IMFLLIM INFLUTHS INFLLITHT INFLLICLAS
L o o
o * 100% positive M gene, H5, L 2025 1160-1-1 ET1 DETECTE DETECTE Non detects DETEGTE
<_E L2028 1150-1-2 ET 2 OETECTE ETECTE Hon détect: DETECTE
o and clade 2.3.4.4b
o L2025 1180-1-3 ET 3 OETECTE BETECTE Min ddierid OETECTE
— P Suspicion Confirmed on | AneNE 1EA 1A [ | NCTCATE NCTCA-TC | T — NCTCATE

01/15 evening Mean Ct value 32,3 29,2 / 33
. Maximal Ct value 36,5 35,6 / 37
e Euthanasia started on 01/16 Minimal Ct value 27.8 245 / 295
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i CASE STUDY EXAMPLE: SEROLOGY

I1) HPAI Crisis 2025-2026

20 blood samples taken during suspicion visit to study serological response

-

Mambie d eshanblban

1=
11l

+ FLUH5SDUCK

1 2 k- 4 ] B T -] B (1§ |

Tibar Groups

| 13 4 15 15 17

- 0

Nombre déchamillan

FLUNPS

4 S ) 7 8 9 10 1 12 13 14 {5 16 17
Ther Groups

AMean value: 23,889.00
%CV value: 31.00

Min. value: 1,272.00
Max. value: 29,556.00

AMean value: 4,984.00
%CV value: 86.00

Min. value: 28.00

Max. value: 12,910.00

Anti-H5 antibodies very high because there were 3 doses of H5 vaccines before, so rapid and

strong rise in antibodies post-contamination, possible in less than 5 days

Anti-NP antibodies heterogeneous and rather low, ongoing seroconversion situating

contamination (roughly) between 7 and 10 days before samples on 01/15
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e HPAI IN WILD BIRDS

Wild bird cases 08/01/25 to 02/10/26 = 291

Same period 1 year before = 25

2 species particularly affected
* Ducks

e Cranes

The map of cases overlaps with migration

corridors

Xo)
o
o
«~
LN
o
o
N
-

(%)
=
&)
&
L

Similar observation at European scale
» 2024-2025: 793 wild bird cases
 2025-2026: 4,921 wild bird cases
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I1) HPAI Crisis 2025-2026

SEQUENCING OF DETECTED VIRUSES

100 virus sequenced by ANSES
* Almost exclusively FR20 genotype
* 42 different clusters

* High proportion of contaminations by
wild birds Versus inter-farm

transmission

e Contrast to the 2022 crisis

* Vast majority of cases = inter-farm

transmission

Latiliide
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i TRANSMISSION BETWEEN FARMS FOR OUR CUSTOMERS

3 local clusters in our clientele (without

the other cases)

2]
O

‘e 8 * Blue = Cluster 2 in 9 farms
~ :
8. LR * Purple = Cluster 4 in 5 farms
LN
§ * Orange = Cluster 5 in 9 farms
Z o * First case in each situation : duck flock
L_) 0% o)
<
= ¢ © o
=  Ducks remain a dangerous species

* Vaccination plan need to be improved to
Longtuce avoid transmission between farms
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e WHAT ABOUT OTHER DUCK-PRODUCING COUNTRIES?

HPAI outbreaks in Asia, 2025/08/01 — 2026/03/01

Mongolie

* China No case reported, ducks are triple

3

vaccinated oyl , B,
. «  Against H5Nx to control epizootics s B : |
§ inducing high mortalities and laying " e & : s 2
g drops g, ’ s 5
2 * Against H7N9 to reduce circulation s R " ¢
§ pressure of this virus with high zoonotic - :
§ risk
= * Against HIN2 to protect laying * Philippines . Vietnam

e Thailand

* H5 cases reported * H5 cases reported

* No case reported H5 vaccine only in breeder and

* Novaccination layer hens but not in ducks

WWW.RESEAUCRISTAL.FR
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Q WHAT ABOUT OTHER DUCK-PRODUCING COUNTRIES?

'2024/08/01 —2025/03/01

* HPAI outbreaks in Europe e

* Hungary
* Very affected in 2024-2025

peichiss g brgrovs iz map

« Just a few cases this winter e g
2025/08/01 - 2026/03/01

e No vaccination 5 -

I1) HPAI Crisis 2025-2026

https://wahis.woah.org/
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I11) FOCUS ON 3 DISEASES OF
INTEREST
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€] VIRAL DISEASES IN DUCKS

Mule ducks Muscovy ducks
Derzsy disease - Parvovirosis
Pneumovirosis? - Reovirosis

Circovirosis?

Pneumovirosis?
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¢ PARVOVIRUS IN DUCKS

* Diseases caused by infection
with Dependoparvovirus anseriform 1,

family Parvoviridae
* Very resistant virus

* Great genetic stability
* The species includes 2 viruses

*  GPV in mule ducks = Derzsy disease
* Short beaks and dwarfism

* Situation controlled with just a few cases per year

MDPV in Muscovy ducks = Duck Parvovirosis
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¢} PARVOVIROSIS IN MUSCOVY DUCKS

* Normally, between 0 and 10 cases per year

: : _ Age at onset of clinical signs
* Epidemic between September 2024 and April 2025

47 clinical cases out of 387 flocks in our clientele =
= 12% daffected flocks
|
: i B
|”| l ’ l | Days of age |

36 40 %0 53 1 » 20
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ﬂ, PARVOVIROSIS - CLINICAL SIGNS
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PARVOVIROSIS - CLINICAL SIGNS

WWW.RESEAUCRISTAL.FR



q PARVOVIROSIS - CLINICAL SIGNS

Growth delay
Mortality from malnutrition

Morbidity and severity of lesions
very variable, depends on

Age of infection

Presence of other secondary diseases

Comfort measures implemented
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€\ PARVOVIROSIS - MACROSCOPIC LESIONS

* Pinched feathers

* No other lesions or nothing specific

WWW.RESEAUCRISTAL.FR



¢} PARVOVIROSIS - DIAGNOSIS

* Histology
* GPV/MDPV PCR Myopathy of skeletal muscle

*  Spleen * Hepatitis, myocarditis, sciatic neuritis, and

e  Cloacal swab polioencephalomyelitis

* Atrophy of lymphoid organs (bursa of Fabricius,

spleen, and thymus)

PCR en temps réel - MDPY - GPV (DERZSY)

0D A2TR-T-1
Mor defechs f 2l i dol | 20,59

Ears
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e PARVOVIROSIS - CRISIS MANAGEMENT

Actions Evolution

* Restore complete vaccination Decrease in cases in 2nd

protocol semester 2025

* Some farms (overexposed among

positives) had abandoned hatchery Decrease in placements from
vaccination to do only the 2-3 week one November 2025 due to HPAI

e Vaccination audit regulations

* Reinforcement of cleaning and
disinfection - No miracle solution but

* Particular attention to slatted floors, to be consolidation of fundamentals

washed on both sides, and slurry pits
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€| BACTERIAL DISEASES

Mule ducks Muscovy ducks

* Escherichia coli

* Escherichia coli
* Streptococcus

* Lysinibacill haeri
ysinivacillus sphaericus *  Gallolyticus

* Riemerella anatipestifer e Pluranimalium

*  Pasteurella multocida  Riemerella anatipestifer

* Streptococcus pluranimalium «  Pasteurella multocida
* Erysipelothrix rhusiopathiae

* Yersinia pseudotuberculosis

* Lysinibacillus Sphaericus
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Q S. PLURANIMALIUM - HOST SPECTRUM

First description in 1999

Diversity of hosts and locations

Mastitis, tonsillitis, genital tract infection, brain abscesses

4 * Respiratory tract infection
@ * Septicemia and endocarditis
el

\K' _(( «  Tonsillitis

O
[[II] * Subdural empyema, endocarditis, brain abscesses, and septicemia

i
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S. PLURANIMALIUM - BACTERIOLOGY

* Greenish hemolysis zone on blood agar

* Good growth on ANC agar
* Gram-positive cocci in chains, pairs, or groups

* |dentification impossible by "Rapid ID32 STREP" galleries
* Covers several biochemical profiles, unacceptable
response
* MALDI-TOF technique required

* Identification of Streptococcus pluranimalium with high

confidence
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i S. PLURANIMALIUM: CLINICAL SIGNS IN MULE DUCKS

* Sporadic cases since 2018
* Between 0 and 5 cases per year

* Sporadic, never epidemic, no recurrence

* Majority of cases between 6 and 8 weeks

* Low excess mortality, heterogeneity, no specific clinical signs
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S. PLURANIMALIUM: LESIONS IN MULE DUCKS

‘73

* Heart

 Spleen

* Splenomegaly and necrotic spots
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S. PLURANIMALIUM: SITUATION IN MUSCOVY DUCKS

* Firstisolations in 2023 and increasing number of cases since

* 2026: Bacteriology performed on 62 duck flocks Proportion of S. pluranimalium relative to total
bacteria isolated per year
=» 191 bacteria isolated 4,5%
H 4,0%
e 102 E. coli

 338S. pluranimalium -

3,0%

* 13 R. anatipestifer

2,5%

2,0%

* Syndrome more similar to Streptococcus

gallolyticus infection

1,0%

(= "sudden death syndrome in young ducklings®)

0,5%

e 2-5weeks-old

0,0%
2023 2024 2025

* Sudden mortality

Streptococcus pluranimalium
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q S. PLURANIMALIUM - LESIONS IN MUSCOVY DUCKS

Based on 2023-2025 necropsy data

Splenomegaly with necrotic foci

Hyperemia of other tissues

New in 2026 = cases of endocarditis

Sharp increase in cases of S.

pluranimalium in Muscovy ducks

Difficult identification =2 Risk of under-
diagnosis
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€] OTHER DISEASES

Mule ducks Muscovy ducks

© Coccidiosis * Feather pecking

© Aspergillosis * Aspergillosis

e Candidiasis -
e Caseous tracheitis

 Rickets

* Dyschondroplasia
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€ GROWTH CURVES

Weight of mule ducks - 2008 and now e Strong growth in the first weeks of age

5000

4500 * 1kg at 3 weeks-old

4000

* |n 20 years:

3500

3000 * Improved weight after 5 weeks of age

2500 * Similar growth during the first 3 weeks

2000

 However, increased observations of

1000

locomotors disorders in young age

500

. * =» Rickets

1 2 3 4 5 6 7 8 9 10 11

e \\/eight in 2008 e \\/eight in 2026
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€ RICKETS - CLINICAL SIGNS

Mule duck flock
10 days-old
15000 birds

Locomotor disorders

* Since 3 days

Increased mortality

rate

Days 0 — 9: under 2
dead birds per day

Day 10: 10 dead birds
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€0 RICKETS - LESIONS

* Macroscopic lesions

* Soft bones

* Distended ureters with urates

* Histology ?

* Gold standard to characterise rickets
according to thickness of proliferation
(PZ) and hypertrophy (HZ) of tibial
growth plates

 Delay incompatible with

implementation of supplementations oA e et

1}

Credit: Avian Histopathology, 4th edition
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€ RICKETS - BLOOD BIOCHEMISTRY

Faster diagnostic test

Calcium
A Absence of reference values 20

Samples collected on 5 affected ducks and 5 Ca

40.078
healthy ducks .
Blood collected in heparinized tubes E &

ks
Plasma collection and analysis on a liquid (15 as3p )
chemistry analyzer P
Phosphorus

Dosage of calcium, phosphorus, total proteins 30974
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€ RICKETS - BLOOD BIOCHEMISTRY

-
i : duckli duckli
* Calcium OK but lower Phosphorus in ucKiings ucklings

. Mean Ca (mg/L) 107 102
affected ducklings = Increased Ca/P
Mean P (mg/L) 83 62
* Phosphorus supplementation Ca/P ratio 128 168
* Clinical recovery in a few days Total protein (g/L) 39 41

* Biochemistry data in other cases

160

140

* Heterogeneous results

[
N
o

.. < o 0 e
*  Most common case = Phosphorus deficiency g2 oo
§ % ® Healthy
. < 60
° P revention 3 . ® Affected
« Growth limitation at start up ?
0
. . 0 20 40 60 80 100 120 140
* Mineral supplementations Phosphorus (me/l)
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f ONE LAST RECENT ISSUE: MYCOTOXINS

High mycotoxin levels in corn harvested e n
late 2024

* Notably trichothecenes

Ducks in force-feeding phase, fed only

with corn

* More affected than other poultry

Ulcerative lesions in esophagus +++

* Macroscopically well visible

Histology reports

* Multifocal and acute ulcerative

ingluvitis without mycotic features
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Matthieu Pinson
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