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Serum Positive (P)  Negative (N)

dilution 0OD450 ODA450

(x100)

1 397 030 1325
2 366 029 1263
4 42 028 1470
s 383 028 1369
16 340 021 1620
3 374 027 1380
o 386 022 1757
128 330 021 1570
256 331 022 1507
512 265 0.19 1393
1024 073 0.17 431
208 072 0.4 517
409 059 0.13 454
8192 031 0.4 220

16384 025 0.16 156
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Serum samples Average Standard CV (%)

deviation
1 1200 1130 1211 1.180 0.044 3722
P2 1188 1227 1216 1210 0020 1661
Intra-batch
P3 1162 1145 1182 1163 0019 1592
N 0218 0214 0230 0.221 0.008 3773
1 1135 1200 1130 1155 0039 3381
P2 1122 1123 1155 1133 0019 1656
Inter-batch
P3 1044 1037 1.085 1055 0026 2457

N 0.198 0.198 0.199 0.198 0001 0291
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100% (5/5) 94.64% (53/56) 94.83% (55/58)
Negative 53 50
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Model Image Batch Epoch Accuracy Precision Recall Flscore Time elapsed

size size (seconds)
Keras 32 il 150 9830 9835 9830 9830 2885
Keras 64 8 150 97.17 97.19 97.17 97.15 2017
Keras 128 il 100 9830 9835 9830 98.29 2751
Keras 128 il 150 9830 9835 9830 98.29 2751

Keras, 256 8 50 98.30 98.35 98.30 98.29 2087
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Metrics Condition SVM KNN BPNN

Healthy 85 95 95 77
Borderline 94 94 9% 8
Anemic 88 92 93 92
Severely Anemic 100 100 100 33
Healthy 97 97 99 97
Borderline 91 97 9 97
Anemic 99 9 99 84
Specificity Severely Anemic 98 98 98 92
Healthy 97 9 99 100
Borderline 93 93 96 83
Anemic 96 97 97 97
Negative predictive value Severely Anemic 100 100 100 99
Healthy 99 98 9 97
Borderline 98 9 99 92
Anemic 9 99 95 97

ROC-AUC Severely Anemic 99 99 99 98





OPS/images/fvets-11-1490649/crossmark.jpg
©

2

i

|





OPS/images/fvets-11-1490649/fvets-11-1490649-g001.jpg
O o

80 ...
y

O 51-100
&) 1-50

& .DOss
\\'\.Ca!s

O Participating Provinces





OPS/images/fvets-11-1493403/fvets-11-1493403-g006.jpg





OPS/images/fvets-11-1493403/fvets-11-1493403-t001.jpg
Image  Kernel Cost Accuracy Precision Recall  F1score Time

size radial basis function elapsed
function (Seconds)
SVM 2 RBF 4 97.17 9754 97.17 97.19 0017
SVM 64 RBF 25 97.74 97.77 97.74 97.70 0021
SVM 128 RBE 25 97.74 97.77 97.74 97.70 0019
SYM 256 RBE 25 97.74 97.77 97.74 97.70 0018

SVM 512 RBE 25 97.74 97.77 97.74 97.70 0019
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Image size Number of Accuracy Precision Recall F1score

neighbors

KNN 32 3 94.91 95.41 94.91 95.08
KNN 64 3 94.35 94.88 9435 94.05
KNN 128 3 94.35 94.88 9435 94.05
KNN 256 3 94.35 94.88 9435 94.05

KNN 512 3 94.35 94.88 94.35 94.05
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Image Number of Iterations Accuracy Precision Recall F1score Time

size neurons elapsed
(seconds)
BPNN 2 (256,128) 1,000 97.17 97.22 97.17 97.16 360
BPNN 64 (28) 400 96.61 9667 96.61 96.59 300
BPNN 128 (128, 64) 200 97.17 97.27 97.17 97.20 260
BPNN 256 (128, 64) 200 97.74 97.82 97.74 97.72 214

BPNN 512 (256,128) 300 98.30 9831 98.30 98.30 153
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Case log mSAT CEE] IF

Male Neutered
Crossbreed

120 1:40 Negative
1ylo

Asymptomatic
Male

Rottweiler

. 120 1:10 1:80 Negative
Testicular hypoplasia

Female

Crossbreed 120 1:40 . Negative
Asymptomatic

Male

Crossbreed

7ylo

Asymptomatic

Male

German Shepherd

6ylo

Weight loss 140 110 180 Negative
Haematuria

Diarrhea

PUPD

. Not performed.
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Analysis
Hepatitis E virus
Hepatitis E serology
Influenza A virus
Norovirus

Cowpoxvirus

. Not performed.

Dogs
0/176 (0%; C1 0-2.07%)
0/257 (0%; C1 0-1.42%)
0/175 (0%; C1 0-2.08%)
0/193 (0%; C1 0-1.89%)
*

Cats
0/142 (0%; C10-2.56%)
0/389 (0%; C10-094%)
0/218 (0%; C10-1.67%)
0/297 (0%; C10-1.23%)
0/194 (0%; C10-1.88%)
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Pathogen i Biological Dogs (257) Cats (389)

sample N (%) N (%)
Negative Positive Total 95% ClI Negative Positive Total 95% ClI
Prevalence Prevalence
Leptospira spp. MAT Serum 146 14 257 4436 (3828~ . . . *
50.43)
Real time PCR Urine 255 2 257 0.78 (0.08-125) * * . -
Blood 144 0 144 00(-) * * * *
Tsolation Urine 144 0 144 00(-) * * * -
Leishmania TEAT Serum 195 6 257 250 (19.98-3061) * * . .
infantum
Bacteria ESBL Culwral Rectal swab/feces; 176 81 257 3152 (2584~ 361 23 389 72 (463-9)
Oral swabs 37.20)
Bacteria MRCPS  Cultural Rectal swab/feces; 257 0 257 00(-) 389 0 389 00(=)
Oral swabs
Bacteria VRE Culral Rectal swab/feces; 257 0 257 00(-) 389 0 389 00(=)
Oral swabs
Brucella canis mSAT Serum 252 5 257 195 (0.26-3.63) . - . *
Dermatophytes  Cultural Hair/crust/skin 254 1 257 0,93 (0.00-1.15) 386 3 389 0.77 (0.00-164)
lesions
Nematode and Flotation Feces 192 35 177 1977 (1391 7 7 13 5035 (4215~
Coccidia 25.64) 58.54)
Taenia spp. Flotation Feces 177 0 177 00(-) 140 3 143 210 (0.00-4.45)
Capnocytophaga  Cultural (MALDI-  Oral swabs 25 B 257 1245 (8.41-16.48) 366 2 389 59(36-89)
. TOF)
Real time PCR Oral swabs 45 212 257 825 (77.4-86.6) 139 252 389 648 (59.9-69.4)
Bartonella henselae | TEAT Serum . . . * 116 73 389 70.18 (6,63
74.73)
Bartonella sp. Real time PCR Blood . * * * 286 100 386 25.91 21,54
30.28)
Norovirus Real time RT- Rectal swabs/feces 193 0 193 0.0(=) 27 0 297 00(-)
PCR/ Sanger
sequencing
Cowpox virus Real time PCR Hair/crust/skin . * . * 194 0 194 00(=)
lesions
Hepatitis E Real time RT-PCR  Rectal swabs/feces 176 0 176 00(=) 142 0 142 00 (=)
ELISA Serum 275 0 257 00(-) 389 0 389 00(-)
Influenza A virus  Real time RT-PCR  Rectal swablfeces; 175 0 175 00(=) 28 0 28 00(=)
Oral swabs
Rotavirus A Real time RT-PCR  Rectal swabs/feces 253 2 255 0.78 (0.01-187) 376 3 389 3.27 (152-5.01)
Mammalian End-point RT- Rectal swabs/feces 256 1 257 038 (0.07-1.15) 377 n 388 283 (1.59-5.01)
Orthoreovirus PCR/ Sanger
sequencing
Coronavirus Real time RT-PCR  Rectal swab/feces 257 0 257 00(=) 387 2 389 051(0.00-122)
(SARS-CoV-2) Oral swabs
ELISA Serum 248 9 257 35(1.25-5.75) 386 3 389 0.8 (0.02-1.64)

ESBL, Extended-Spectrum Beta-Lactamases bacteria; MRCPS, Methicillin-resistant coagulase positive staphylococci; VRE, Vancomycin resistant enterococei; MAT, Microscopic agelutination test; IEAT,
immunosorbent assay; RT-PCR, Reverse transcription polymerase chain reaction; PCR, polymerase chain reaction; MALDI-TOF, matrix-assisted laser desorption/ionization time-of-flight mass spectrometry.
, Not performed.

ct fluorescent antibody test; ELISA, enzyme-linked
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Dogs (257) Cats (389)

N (%) N (%)
Sex
Male 144 (57.1%) 139 (37.3%)
MN 20 (7.9%) 36 (9.2%)
Female 77 (30.5%) 144 (37.2%)
EN 11 (4.4%) 53 (13.6%)
na 5(1.9%) 17 (44%)
Age (years)
<1 62/(24.1%) 114/(29.3%)
1-4 104 (40.5%) 187 (48.1%)
510 43 (16.7%) 16 (4.1%)
>10 25 (9.7%) 3(0.8%)
na. 23 (8.9%) 69 (17.7%)
Breed
Crossbreed 213 (82.9%) European shorthair
Hunting dogs 22 (8.6%) 369 (100%)
Herding dogs 5(1.9%)
Molossoid dogs 17 (6.6%)
Provinces
Bolzano 0(0%) 16 (4.1%)
Padova 76 (29.6%) 67(17.2%)
Rovigo 21(82%) 58 (14.9%)
Trento 30 (11.7%) 42(108%)
Venezia 54 (21.0%) 131 (33.7%)
Vicenza 75 (29.1%) 53 (13.6%)
Verona 1(04%) 22 (5.7%)
Clinical symptoms
Asymptomatic 226 (87.9%) 329 (84.6%)
Respiratory 2(08%) 10 (26%)
Gastrointestinal 6(23%) 1(03%)
Ectoparasites 8(3.1%) 32(3.2%)
Cutancous lesions 12 (4.7%) 9(2:3%)
Others or multiple 3(12%) 8(21%)

N, number of animals; n.a., not available; MN, male neutered; FN, female neutered.
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Case log MAT Real-time PCR Bacterial isolation  Genotypin,

L. interrogans sg Icterohaemorrhagiae serovar

Unvaccinated dog Icterohaemorrhagiae
Male (titer 1:3200)
L. interrogans
Crossbreed L. interrogans sg Icterohaemorrhagiae serovar
Positive (Urine) Negative Icterohaemorrhagiae
Iylo Copenhageni
sT17

Outdoor (iter 1:3200)
Asymptomatic L. interrogans sg Canicola serovar Canicola

(titer 1:400)

L. kirschneri sg Grippotyphosa serovar

Grippotyphosa

(titer 1:200)

L. interrogans sg Icterohaemorrhagiae serovar
Vaccinated dog (*) Copenhageni
Female (titer 1:100)
Crossbreed L. borgpetersenii sg Sejroe serovar Hardjo

Positive (Urine) Negative Not determined

2yl0 (titer 1:200)
Outdoor L. borgpetersenii sg Sejroe serovar Saxkoebing
Asymptomatic (titer 1:400)

L. borgpetersenii sg Sejroe serovar Sejroe

(titer 1:100)

L. borgpetersenii sg Ballum serovar Ballum

(titer 1:100)

(¥): Vaccine strains: L. interrogans serogroup Canicola serovar Portland-vere, L. interrogans serogroup Icterohaemorrhagiae serovar Copenhageni, L. interrogans serogroup Australis serovar
Bratislava, L. kirschneri serogroup Grippotyphosa serovar Dadas.





OPS/images/fvets-11-1490649/fvets-11-1490649-t004.jpg
Vaccinated Dogs

N=50

Vaccine strains

34

L. interrogans serogroup Canicola serovar Portland-vere
L. interrogans serogroup Ieterohaemorrhagiae serovar Copenhageni

L. interrogans serogroup Australis serovar Bratislava

L. kirschneri serogroup Grippotyphosa serovar Dadas

L. interrogans serogroup serovar Canicola

L. interrogans serogroup Ieterohaemorrhagiae serovar Ieterohaemorrhagiae
L kirschneri serogroup Grippotyphosa serovar Grippotyphosa

L. interrogans serogroup Canicola serovar Canicola

L. interrogans serogroup Icterohacmorrhagiac serovar Icterohacmorrhagiac

L. kirschneri serogroup Grippotyphosa serovar Grippotyphosa





OPS/images/fvets-11-1490649/fvets-11-1490649-t005.jpg
Molecular analysis (PCR) IFAT B. henselae

1:256
Bartonella clarridgeiae 6(40.0%) 5(38.5%) 5(21.7%)
Bartonella henselae 7 (46.7%) 4(30.8%) 13 (56.5%)
B. clarridgeiae + B. henselae 2(133%) 4(30.8%) 5(21.7%)

Total 15 (16.1%) 13 (14.0%) 23 (24.7%)

11(26.2%)
22(52.4%)
9(21.4%)

42 (45.2%)

27

46

20

9





OPS/images/fvets-11-1490649/fvets-11-1490649-t001.jpg
Pathogen

Leptospira spp.

Leishmania

infantum

Bartonella henselae/Bartonella

clarridgeiae

Bacteria ESBL, MRCPS, VRE

Brucella canis

Dermatophytes

Nematode and Coccidia

Cestoda

Caprocytophagasp.

Coronavirus (SARS-CoV-2)

Hepatits E virus

Norovirus

Rotavirus A

Cowpox virus

Mammalian Orthoreovirus

Influenza A

virus

Dog

AR SR AR S5 Sk Sk S S 2k

*
*

Cat

Biological samples

Serum, blood K3EDTA, Urine

Serum

Serum, blood K3EDTA

Rectal swab/Feces Oral swab
Serum

Hair/crust/skin lesions

Feces

Feces

Oral swab

Serum Rectal swab/Feces Oral swab.
Serum, Feces

Rectal swab/Feces

Rectal swab/Feces

Hair/crust/skin lesions

Rectal swab/Feces

Rectal swab/Feces Oral swab

Analysis

Serological, molecular, isolation

Serological

Serological, molecular

Microbiological, Bacterial strain typing
Serological

Microbiological

Flotation

Flotation

Microbiological, molecular

Serology, molecular

Serology, molecular

Molecular

Molecular

Molecular

Molecular

Molecular

Each pathogen's biological samples examined and associated laboratory analyses are provided. ESBL, Extended-Spectrum Beta-Lactamases; MRSCP, Methicillin-resistant coagulase positive

Staphylococci;

'VRE, Vancomycin resistant Enterococci.





