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@ TIMELINE AND PARTICIPATING LABORATORIES

APRIL4 JUNE 2 JULY 13

e WY W -

FINAL REPORT

B EURL AI/ND
] EU Countries
Non EU Countries

& SURVEY

PT SCHEME

VIRUS GENOME VIRUS ANTIGEN ANTIBODIES
DETECTION AI/ND DETECTION AlI/ND DETECTION AlI/ND

EU LABS 25 24 25

<URKEY NON EU LABS* 14 10 12

TOTAL 39 34 37

* Including EFTA laboratories



RESULTS — ASSESSMENT OF PARTICIPANTS

> 25 LABS: 100% correct results

> 39 Participating Labs
» Success rate = 99.6%

> 1 LAB: Substantial agreement with EURL for 2 PARAMETERS

> 11 LABS: Substantial agreement with the EURL only for 1 PARAMETER

» 1 LAB: Substantial agreement with the EURL for 1 PARAMETER and No agreement for 1 PARAMETER
> 1 LAB: Substantial agreement with the EURL for 2 PARAMETERS and No agreement for 1 PARAMETER

AlV H5 H7
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H9

M Perfect or almost perfect agreement
(0.90<K<1.00)

[ Substantial agreement
(0.60<K<0.89)

B No agreement
(K<0.59 or p=>0.05)

APMV-1




PANEL COMPOSITION

» 15 Samples in liquid format including: Al — APMV-1 ™

13 Al/APMV-1 POSITIVES 6,00

2 AlI/APMV-1 NEGATIVES oo
| 4,00

£ 300

2,00

1,00

0,00

H7NS HIN2 HaANG HIN2 H5N8 H5N1 H7N7 H5N1 H5N1 H5NS | [APMV-1  PPMV-1 APMV-1

Target concentration (Log copies/mL)
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i ) RT-ddPCR

Sample  Strain Type Pathotype Lineage/Clade/Genotype 6¢/ml
Mo1 A/Anas platyrhynchos/Belgium/467_H191864_19VIR8799-66/2017 H7N5 LPAI Eurasian 10375
Mo02 A/turkey/Italy/16VIR8643-60/2016 HIN2 LPAI Y439 10400
MO03 PPMV1/collared dove/Cyprus/20VIR3543-13/2020 APMV-1  Virulent VI.2.1.1.2.2* 10461
Mo04 AOAV-1/chicken/Spain/2278-54_22VIR7253-24/2022 APMV-1  Virulent VIlL.2* 10594
MO5 A/goose/Italy/20VIR7660-8/2020 H5N8 HPAI Eurasian, 2.3.4.4b 10484
MO6 A/turkey/Italy/21VIR9117-15/2021 H5N1 LPAI Eurasian 10548
MO7 NDV V4-vaccine like APMV-1  Avirulent  1.1.2.1* 10412
MO8 A/mallard/Italy/19VIR7018-9/2019 H4NG6 LPAI - 10403
M09 A/pheasant/Italy/21VIR2284-22/2021 HIN2 LPAI Y439 10438
M10 A/mallard/Italy/22VIR4781-2/2022 H7N7 LPAI Eurasian 10560
M11 A/mute swan/Romania/11981-1_21VIR3163-5/2021 H5N5 HPAI Eurasian, 2.3.4.4b 10594
M12 Negative - - -

M13 Afavian/Italy/22VIR8877-44/2022 H5N1 HPAI Eurasian, 2.3.4.4b 10583
M14 A/duck/Italy/22VIR8870-11/2022 H5N1 LPAI Eurasian 10568

‘ A M15 Negative = - =

brofilattico

alie Venasie * According to Dimitrov et al., 2019
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RESULTS - DETECTION

Success rate and False results (No.)

Sample Strain Type H5 H7 H9 N1 N5 N8 APMV-1
MO8 A/mallard/Italy/19VIR7018-9/2019 HANG6

MO03 PPMV1/collared dove/Cyprus/20VIR3543-13/2020 APMV-1

MO04 AOAV-1/chicken/Spain/2278-54 22VIR7253-24/2022 APMV-1

MO7 NDV V4-vaccine like APMV-1

MO06 A/turkey/Italy/21VIR9117-15/2021 H5N1

M13 A/avian/Italy/22VIR8877-44/2022 H5N1

M14 A/duck/Italy/22VIR8870-11/2022 H5N1 97% (1) 97% (1)

M11 A/mute swan/Romania/11981-1 21VIR3163-5/2021 H5N5 97% (1)

MO5 A/goose/Italy/20VIR7660-8/2020 H5N8 97% (1)

MO01 A/Anas platyrhynchos/Belgium/467_H191864_19VIR8799-66/2017 H7N5 80% (7)

M10 A/mallard/Italy/22VIR4781-2/2022 H7N7 90% (4)

MQ09 A/pheasant/Italy/21VIR2284-22/2021 HON2 97% (1)

MO02 A/turkey/Italy/16VIR8643-60/2016 HION2 97% (1)

M12 Negative 97% (1)
M15 Negative 97% (1)

wwwwwwwwwww

|:| 100% success rate

\ 4

1 out of 4 failing labs performed
additional analyses and gave
the correct CS and pathotype




INTRA-METHODS RESULTS — DETECTION OF H7 STRAINS

EURL Participants
AIV (M) H7
. RT-ddPCR Heine Slomka Hassan Slomka | Median Ct | Detection
Sample | Strain Type
GC/ml 2015 2009 2022 2007
MO01 A/Anas platyrhynchos/Belgium/467_H191864 19VIR8799-66/2017 | H7N5 10375 32.92 35.94 33.32 Positive 34.38 100%
M10 A/mallard/Italy/22VIR4781-2/2022 H7N7 105-60 26.56 Negative 28.11 Positive 29.30 90% (4)
() Number of false results
= 2 Log
M Success Unsuccess

Slomka et al., 2009 (HA2) -
Van Bormet al., 2010
Slomka et al., 2009 (CS)

Hoffmann et al., 2016

M et al., 2008 o e
e > Positive Samples = 2

Slomka et al., 2007a (GK7.3/GK7.4)

» Participating Labs = 38
» Success rate = 99.3%

Spackman et al., 2002

Hassan et al., 2022
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OLIGOS IN SILICO CHECK

Sample M10 H7N7 A/mallard/Italy/22VIR4781-2/2022

Slomka et al., 2009

1450 1430 1500 1510 1520 1530 1540 1550 1560 1570 1580 1530 1600 1610

5-Slomka-2000. H7prof o 5Slomke 2009 REAH |

TGCATGOCCAGTATCAGAAACAACACTTATOATCACAGCAAATACAGGOAGCGAGGCAATGCAAAACCOAATARAGATCAACCCGOTTAAACTAAGCAGTOOTITACAAAGATCTACTCTOGGTTTAGCTTCGGGGCATCAT

5-5lomka-2009_LHEH7

T i gi_l_“c g i 1T i
T T/C A T AG AlG T A

geneiousg

https://www.geneious.com

PRIMER FOR PROBE __PRIMER REV__
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INTRA-METHODS RESULTS — DETECTION OF
N5 STRAINS

> Participating Labs =35 > Positive samples=2 > Success rate = 98.5%

[a)
2
-
<|t Sample Strain Type Rzg/dr:fR EURL Ct* Labs Ct Detection
% MO1 A/Anas platyrhynchos/Belgium/467_H191864 19VIR8799-66/2017 H7N5 103-75 31.90 34.22 80% (7)
L‘, M11 A/mute swan/Romania/11981-1_21VIR3163-5/2021 H5N5 10594 26.05 27.90 97% (1)
L
E () Number of false results; * Hassan et al., 2022 ~ 2 Log
L
= B Success Unsuccess
S ermenea, o RS Eee (3FN
E James et al., 2019 - Detection
O Fereidouni et al., 2009 Method Mo1 M1l
(%))
- Hassan et al., 2022 [JI59g) - Hoffmann et al., 2016 86% (3)
E Galletal., 2009 (Pan NA) [ James et al., 2019 60% (2) | 83% (1)
:l.l In house - Fereidouni et al., 2009
S ot stated [ - Hassan et al., 2022 50% (1)
I.Iu Application (%) 0 10 20 30 40 50 60 Gall et aI., 2009 (Pan NA)
b), In house
Not stated 0% (1)

|:| 100% success rate; () Number of false results

8




INTRA-METHODS RESULTS — DETECTION OF H9 STRAINS

W Success Unsuccess

tneh et 2014 [ > Positive Samples = 2
» Participating Labs = 35

Application (%) 10 20 30 40
» Success rate = 99.6%
sample Type RT-ddPCR EUI_“' Ct Participants
GC/ml Panzarin 2022* pjedian Ct  Detection
MO02 HIN2 A/turkey/Italy/16VIR8643-60/2016 10400 28.97 32.20 97% (1)
M09 HIN2 A/pheasant/Italy/21VIR2284-22/2021 10438 27.53 31.00 97% (1)
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INTRA-METHODS RESULTS — DETECTION OF H5 STRAINS

M Success Unsuccess

» Positive Samples =5
Spackman et al., 2002 -

-
(]
2
>
<

I [ ] [ ] [ ] —
> Hoftmann etal, 2016 [ > Participating Labs = 39
O Monne et al., 2008
= - > Success rate = 99.8%
U Baumer et al., 2010 .
Ll
E Hassan et al., 2022 . -
S Other .
E Application (%) 0 10 20 30 40 50 60 70
@)
Z - .
tl!-,l EURL Ct Participants
n . Type & Hassan | Slomka . .

Sample | Strain Median Ct | Detection

2 Pathotype| 2022 2007
S MO5 A/goose/Italy/20VIR7660-8/2020 H5N8 HPAI 27.91 29.46 30.55 100%
:u MO06 A/turkey/Italy/21VIR9117-15/2021 H5N1 LPAI 30.39 31.13 30.73 100%
E M11 A/mute swan/Romania/11981-1_21VIR3163-5/2021 | H5N5 HPAI 23.99 25.35 26.60 100%
% M13 A/avian/Italy/22VIR8877-44/2022 H5N1 HPAI 24.28 26.29 27.16 100%
b’, M14 A/duck/Italy/22VIR8870-11/2022 HS5N1 LPAI Negative 28.02 27.66 97% (1)




INTRA-METHODS RESULTS — DETECTION OF N1 AND N8 STRAINS

Sample Strain Type EURL Ct* Labs Ct Detection
MO6 A/turkey/Italy/21VIR9117-15/2021 H5N1 28.33 28.55 100%
M13 A/avian/Italy/22VIR8877-44/2022 H5N1 27.08 28.10 100%
M14 A/duck/Italy/22VIR8870-11/2022 H5N1 26.85 28.02 97% (1)
MO5 A/goose/Italy/20VIR7660-8/2020 H5N8 27.74 30.92 97% (1)

* Hassan et al., 2022; ( ) Number of false results
B Hoffmann et al., 2016

» Positive Samples =3 » Positive Sample=1 o Payungpom et al. 2006
» Participating Labs = 38 » Participating Labs = 37 m Slomka et al., 2012

“ | > Successrate = 99.8% » Success rate = 99.6% Hassan et al., 2022

50 B Fereidouni et al., 2009

45
40 W Other
35
30 W James et al., 2019
25
20
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m Gall et al., 2009 (Pan NA)
I M In house
- I I — - I B Meier et al., 2017
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MONITORING PERFORMANCE

2021 2022 2023
100 ¢ ¢ 2
99.5

o
99.0
98.5
Success rate (%)
Parameter 2023 2022 2021
[01] AIV (M/NP) 100 100 100
[02] AIV-H5 99.8 99.3 99.1
[05] AIV-H7 99.3 99.6 99.1
[15] AIV-H9 99.6 98.9 98.5
[08] AIV-N1 99.8 99.4 99.1
[17] AIV-N5 98.5 - 99.3
[11] AIV-NS8 99.6 - 99.8
[12] APMV-1 99.8 99.4 99.1

=t [01] Avian influenza viruses (M gene)

=== [02] Avian influenza viruses (HA gene) -

identification

=de—[05] Avian influenza viruses (HA gene) -

identification

[15] Avian influenza viruses (HA gene) -

identification

=== [08] Avian influenza viruses (NA gene) -

identification

s [ 17] Avian influenza viruses (NA gene) -

identification

e [11] Avian influenza viruses (NA gene) -

identification

&l -

HS subtype
H7 subtype
H9 subtype
N1 subtype
N5 subtype

N8 subtype

12



RESULTS — ASSESSMENT OF PARTICIPANTS

» 34 Participating Labs
» Success rate = 99.8%
» 31 LABS submitted results in Perfect agreement with the EURL for ALL PARAMETERS
» 1 LAB submitted results in Partial agreement with the EURL only for ONE PARAMETER
» 1 LAB submitted results in Partial agreement with EURL for TWO PARAMETERS

» 1 LAB submitted results with no agreement with EURL for ONE PARAMETER

HAV

H5 H7

m Perfect or almost perfect agreement
(0.90<K<1.00)

[ Substantial agreement
(0.60=K<0.89)

B No agreement
(K<0.59 or p=0.05)
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MONITORING PERFORMANCE

Success rate (%)
Parameter 2023 2022 2021

——[20] Haemagglutinating viruses (HAVSs)

-#-[21] Avian influenza viruses of H5 subtype

& -2

[a)
Z
>
<
I
pd
g —4—[22] Avian influenza viruses of H7 subtype 99.8 100 99.5
8 [24] Avian influenza viruses of H9 subtype 99.8 99.7 100
-
E ——[23] Avian paramyxoviruses type 1 100 99.2 98.9 - = 1%
pd
©
= 2021 2022 2023
<Zt 100
7y i/—/;
2 99.5
>
L 99.0
2
I 98.5
O
(77

98.0
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VIROLOGICAL PANEL COMPOSITION AND RESULTS

» 12 lyophilized samples including:
10 Al/APMV-1 POSITIVES
2 Al/APMV-1 NEGATIVES

) Lineage/Clade/ HA Success rate and False results (No.)

Sample | Strain Type Pathotype .
Genotype Titer® | Hay H5 H7 H9 | APMV-1

Vo1l Negative - - - - 94% (2) 97% (1)
V02 A/pheasant/Italy/21VIR2284-22/2021 HI9N2 LPAI Y439 1:128
V03 A/mallard/Italy/22VIR9219-6/2022 H5N1 HPAI Eurasian, 2.3.4.4b |1:128
Vo4 A/Anas plathyrhynchos/Belgium/8777_003_22VIR1107-26/2021 H7N8 | LPAI Eurasian 1:64
V05 NDV V4-vaccine like APMV-1 | Avirulent |[1.1.2.1* 1:256
V06 PPMV-1/pigeon/Belgium/2449_22VIR1107-27/2021 APMV-1|Virulent ND 1:128
Vo7 A/mallard/Italy/20VIR4911-83/2020 H5N3 LPAI Eurasian 1:128
V08 APMV-1/chicken/Vushtrri-Kosovo/94_21VIR5162-29/2021 APMV-1|Virulent VII.2 1:512
V09 A/goose/Italy/20VIR7660-8/2020 H5N8 | HPAI Eurasian, 2.3.4.4b |1:256
V10 A/common teal/Italy/21VIR49-88/2021 H7N3 | LPAI Eurasian 1:128
V11 Negative - - - 1:2 97% (1)
V12 A/duck/Ireland/PV21-020707_21VIR7049-6/2021 H3N8 | LPAI - 1:256 97% (1)

1 100% success rate; HAV = Haemagglutinating virus; » Mode value of the HA titers obtained during the quality assessment tests and determined as the highest dilution of antigen causing
complete agglutination of the RBCs; * According to Dimitrov et al., 2019

15
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HA TITER RESULTS

V11
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HAV

m Perfect or almost perfect agreement
(0.90<K<1.00)

w Substantial agreement
(0.60<K<0.89)

B No agreement
(K<0.59 or p=0.05)

PARTICIPANTS (no.)

EURL HA TITER

1:2

16



» 37 Participating Labs

SEROLOGICAL PANEL COMPOSITION AND RESULTS

» 12 lyophilized sera including:

o) 0 9 Al/APMV-1 POSITIVE SERA
= » Success rate = 99.5% 3 AlI/APMV-1 NEGATIVE SERA of which 1 APMV-2
<

|
2 Immunizing antigen Success rate and False results (No.)
(@) Sample HI titer®
I: Strain Type Pathotype | Lineage/Clade/Genotype AlV H5 H7 H9 APMV-1
8 s01 A/poultry/Niger/ET1_21VIR2131-45/2021 HON2 | LPAI G1 1:2048 84% (5)
I.Il_.l S02 Negative - - - -
a S03 APMV2/chicken/Yucaipa/56 APMV-2 |- - 1:128
L S048 A/teal/Italy/16VIR345/2016 H7N7 LPAI Eurasian 1:128
8 S05 A/mute swan/England/AVP-18-1986/17 H5N6 | HPAI Eurasian, 2.3.4.4.b 1:64 97% (1)| 94% (2)
e S06 NDV vaccine B1 APMV-1 |Avirulent |l 1:256
- .
2 S078 A/teal/Italy/16VIR345/2016 H7N7 LPAI Eurasian 1:256
~< S088 A/duck/Italy/21VIR8024-20/2021 H5N3 LPAI Eurasian 1:64
Ll
E S098 A/duck/Italy/21VIR8024-20/2021 H5N3 LPAI Eurasian 1:128 97% (1) | 97% (1)
— S10 Negative - - - -
T g
8 S11 APMV-1/bassette chicken/Belgium/4096/2018 | APMV-1 | Virulent VII.2 1:128

S12 A/common teal/Italy/21VIR49-88/2021 H7N3 LPAI Eurasian 1:512 97% (1)

|:| 100% success rate; 8§ Sample pairs S04 and S07 as well as SO8 and S09 represent different dilution steps performed with the same stock serum; A Against homologous antigen
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CROSS REACTIONS RESULTS

HIN2 A/poultry/Niger/ET1_21VIR2131-45/2021 (G1-like lineage)

HAEMAGGLUTINATING ANTIGEN

EURL HI TITER TO TEST

LABS HI TITER TO TEST
SAMPLE

Strain Lineage SAMPLE
HIN2-A/poultry/Niger/ET1_21VIR2131-45/2021 Eurasian, G1-like 1:2048
HIN2-A/mallard/Italy/3817-34/05 Eurasian, Y439-like 1:32
HIN2-A/turkey/Wisconsin/66 North America, WI/66-like 1:8

1:16 (41)

eeeeeeeeeee

() Number of observations

18



CROSS REACTIONS RESULTS

H5N6 A/mute swan/England/AVP-18-1986/17 (Eurasian lineage, clade 2.3.4.4.b)

() Number of observations

[a)

2

-

< HAEMAGGLUTINATING ANTIGEN EURL HI TITER TO TEST EURL HI TITER TO TEST
ZI Strain Pathotype & Lineage SAMPLE SAMPLE

(@) H5N6-A/mute swan/England/AVP-18-1986/17 HPAI, Eurasian, 2.3.4.4b 1:64

E H5N8-A/turkey/Italy/7898/2014 HPAI, Eurasian, 2.3.4.4c 1:16

E H5N1-A/chicken/Scotland/1/59 HPAI, EA-nonGsGD* 1:16

g H5N3-A/teal/England/7394-2805/06 LPAI, Eurasian 1:2

‘I.I’.,I * Eurasian avian nonGoose-Guangdong

E LABS HI TITER TO TEST LABS HI TITER TO TEST
(@) SAMPLE SAMPLE

Q

= 1:16 (95) 1:64 (25)

< . .

W Antigens from 1:128 (27)| 1:16 (30) Antigens

= 2.3.4.4b HPAIVs « - - » from LPAIVs

3 2020 PT
XL

&

(7))
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MONITORING PERFORMANCE

Success rate (%)

Parameter 2023 2022 2021
——[30] Antibodies to type A avian influenza viruses 99.8 99.7 99.5
-#-[31] Antibodies to H5 subtype of avian influenza viruses 99 100 100 -
—-+—[32] Antibodies to H7 subtype of avian influenza viruses | 99.8 100 100
[34] Antibodies to H9 subtype of avian influenza viruses}| 98.7 100 100 -
——[33] Antibodies to avian paramyxoviruses type 1 100 100 98.3
2021 2022 2023
100 = *
————

99.5 ¢

99.0

98.5

98.0

21%



@ HIGHLIGHTS

> > 99.5% success rate in each scheme

» EU-Recommended molecular methods were recognized fit for purpose

» To improve the identification of the H7 strains and avoid false negative results the
adoption of more than one molecular method is recommended

» As for the serological scheme, we recommend including currently circulating H5
antigens of clade 2.3.4.4b in the cross HI tests as this may avoid failure in the detection
of antibodies against such viruses in low or relatively low titer sera

Istituto Zooprofilattico
Sperimentale delle Venezie
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@ HIGHLIGHTS

» We deeply encourage you to share viruses and positive serum samples recently
detected in your country.

Other than for future PTs, an expanded, up-to date and well-representative collection of
strains and field serum samples from all over Europe is extremely important to us and
would allow us to monitor the suitability of the reference reagents currently in use for
the Al and NDV surveillance or to evaluate new strains to be selected as the best

candidates for replacement

Istituto Zooprofilattico
Sperimentale delle Venezie
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