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Surveillance vs Monitoring

* While often used interchangeably, there is a difference in intent:

« Surveillance intends to detect a pathogen if present
« Often attempts to prove a negative
* May be used to assess geographic distribution
* Can be done periodically

* |s generally ‘actionable’ if positive

* Examples:
* Sick pig surveillance for ASF/CSF
» Processing fluids for PRRSV in a negative herd

* Monitoring aims to detect temporal changes or trends
« Can be pathogen detection or disease expression

» Typically a process evaluation
 |s generally performed continually

* Examples:
* M. hyopneumoniae ELISA in a negative herd
* Processing fluids for PRRSV in unstable herd Veterinary
‘ Diagnostic
Laboratory



Surveillance Sampling

* What is your specific goal?

* Confidence can be considered at various levels:

* Animal
« Confidence relates solely to test characteristics (DSe, DSp)

* Round
* Where multiple animals are tested around the same time by the same method
» Expected prevalence impacts sampling and confidence

e Herd _,;%‘”’\ Us.=5.7%
* One related unit of animals with a geographical area S
* Rounds of testing over time add to confidence

percent

« Zone W e
« All herds within a geographical area (county, state, region, etc.) I . GES
- 30+
« Type & amount of testing is dependent upon use case
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Surveillance Sampling

« How Many Samples Do | Need?
 Classic Statistical Tables (Cannon and Roe, 1982)

* Simple random sampling
» Assumes perfect tests, homogeneous distribution, binomial distribution
* Truly random, not just easiest pigs to catch

« Best for point in time analysis (confirming regional status)
* May require many samples to achieve desired confidence in a negative

« Accumulated Temporal Data (Rotolo et al. 2017)
» Fixed spatial sampling
« Collect the same location repeatedly [same pen(s) every time]
» Best for individual herd surveillance
» Repeated sampling increases confidence with fewer samples
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Surveillance Sampling

Table 1
Population Size (Detecting One or More Positives)
* Ch d Pol 2000 ' :
ase an O Son’ Prevalence
Estimate Confidence
% Positive | Level | 100 | 200 | 400 | 600 | 800 | 1000 | 2000 | 4000 | 6000 | 8000 | 10000
e Based upon Cannon and Roe >1% 70% | 71 92 o5 | nmo | 113 [ na [ nus [ 120 | 120 [ 120 [ 121
) 80% | 81 112 | 133 | 142 | 147 | 149 | 155 | 158 | 160 | 160 | 160
* Extrapolated for large herd sizes 00% | ol 138 | 176 | 192 | 201 | 206 | 218 | 224 | 226 | 227 | 228
95% | 96 156 | 211 | 236 | 250 | 259 | 278 | 280 | 202 | 204 | 205
90% | 100 | 181 | 274 | 321 | 350 | 360 | 411 | 434 | 443 | 447 | 440
.- >2% 70% | 46 53 57 58 59 59 60 61 61 61 61
[ ]
This is where the 30 serum 80% | 56 67 74 76 77 78 80 80 81 81 81
samples per month for 90% | 60 | 88 | 101 | 105 | 108 | 100 | 112 | 114 | 114 | 115 | 1i5
. . . 95% | 78 106 | 125 | 133 | 137 | 139 | 144 | 147 | 148 | 148 | 149
PRRSV surveillance is derived 00% | 0] 137 | 175 | 191 | 200 | 205 | 217 | 223 | 225 | 22 227
. >5% 70% | 22 24 24 25 25 25 25 25 25 25 25
[ ]
If PRRSV enters a negative 80% | 28 30 32 32 32 32 33 33 33 33 33
herd, 95% confident that 900% | 37 | 42 44 45 45 45 46 | 46 16 46 46
o) : 95% | 45 52 56 57 58 58 59 59 60 60 60
mor.e. than 10% will be 90% | 60 73 82 85 86 87 89 90 91 01 91
positive >10% 70% 12 13 13 13 13 13 13 13 13 13 13
80% 16 16 16 17 17 17 17 17 17 17 17
0% | 21 22 23 23 23 23 23 23 23 23 23
95% | 26 28 29 29 20 [ God| 30 30 30 30 30
90% | 37 41 43 44 44 44 45 45 45 45 45
Chase and Polson AASY 2000
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Surveillance Sampling

Table 1
Population Size (Detecting One or More Positives)
 Ch d Pol 2000 ! -
ase an O Son’ Prevalence
Estimate Confidenceg

R « ” % Positive Level 100 200 400 600 800 1000 | 2000 | 4000 | 6000 | 8000 | 10000

i Each month IS a hew round >1% 70% 71 92 105 110 113 114 118 120 120 120 121
. 80% 81 112 133 142 147 149 155 158 160 160 160

Of teStmg on the herd 00% o1 138 176 192 201 206 218 224 226 227 228
05% 06 156 211 236 250 250 278 289 202 204 205

00% 100 181 274 321 350 369 411 434 443 447 449

° Can comblne the confldence >2% 70% 46 53 57 58 59 59 60 61 61 61 61

f . d 80% 56 67 74 76 77 78 80 80 81 81 81

OT successive rounds 00% 69 88 101 105 108 100 112 114 114 115 115

05% 78 106 125 133 137 139 144 147 148 148 149

99% 0] 137 175 191 200 205 217 223 225 226 227

° PI’Obablhty that two >5% 70% 22 24 24 25 25 25 25 25 25 25 25

. . 80% 28 30 32 32 32 32 33 33 33 33 33
independent rounds fail to oom | 37 | an | wa |l a5 | as | a5 | a6 | 46 | 46 | 46 | 46
detect a disease is the 95% | 45 52 56 57 58 58 59 50 60 60 60

orepe 00% 60 73 82 85 86 87 80 90 01 01 01

product of the pI’ObablhtleS >10% 70% 12 13 13 13 13 13 13 13 13 13 13
from each 80% 16 16 16 17 17 17 17 17 17 17 17

0% 21 22 23 23 23 23 23 23 23 23 23

95% | 26 28 29 29 20 [ God| 30 30 30 30 30

00% 37 41 43 44 44 44 45 45 45 45 45

Chase and Polson AASV 2000
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Surveillance Sampling

Table 1
Population Size (Detecting One or More Positives)
* Per Cannon (2002): !
b Prevalence
C b. o f.d | I Estimate Confidence
° Lompbining conriaence Ieveils % Positive | Level | 100 | 200 | 400 | 600 | 800 | 1000 | 2000 | 4000 | 6000 | 8000 | 10000
for rounds Of random teStlng >1% 70(% 71 92 1(35 119 113 114 m_; 129 120 120 121
. 80% | 81 112 | 133 | 142 | 147 | 149 | 155 I58 | 160 | 160 | 160
follows the equation: 00% | o1 138 | 176 | 192 | 201 | 206 | 218 | 224 | 226 | 227 | 228
. 1 (1 — v 95% | 96 156 | 211 | 236 | 250 | 259 | 278 | 280 | 202 | 204 | 205
R A [( - "J'l)( - xz)] 90% | 100 | 181 | 274 | 321 | 350 | 360 | 411 | 434 | 443 | 447 | 440
. . >2% 70% | 46 53 57 58 59 59 60 61 61 61 61
[ J
ThUS, combined confidence 80% | 56 67 74 76 77 78 80 80 81 81 81
('Y) of 2 rounds of 30 serum 90% | 60 | 88 | 101 | 105 | 108 | 100 | 112 | 114 | 14 | 115 | 115
95% | 78 106 | 125 | 133 | 137 | 139 | 144 | 147 | 148 | 148 | 149
Samp|eS for PRRSV 99% | 01 137 | 175 | 191 | 200 | 205 | 217 | 223 | 225 | 226 [ 227
survelllance WOUld YIele >5% 70% 22 24 24 25 ;5 2§ 25 25 25 25 25
80% | 28 30 32 32 32 32 33 33 33 33 33
« y=1-[(1-0.95)(1-0.95)] 0% | 37 42 44 45 45 45 46 46 46 46 46
95% | 45 52 56 57 58 58 59 59 60 60 60
* y=0.9975 99% | 60 73 82 85 86 87 89 90 91 01 91
o . >10% 70% 12 13 13 13 13 13 13 13 13 13 13
Four rounds (months). 80% 16 16 16 17 17 17 17 17 17 17 17
. =1 -[(0.05)(0.05)0.05)(0.05 0% | 21 22 23 23 23 23 23 23 23 23 23
v [ ) X ) ) 95% | 26 28 29 29 20 [ God| 30 30 30 30 30
¢« v=0.99999375 90% | 37 | 41 | 43 | 44 | aa | aa | as | a5 | a5 | a5 | a5
LS M Chase and Polson AASY 2000
* One positive detection resets.
Veterinary
Cannon, R M. 2002. Demonstrating disease freedom — Diagnostic

combining confidence levels. Prev Vet Med. 52(3-4):227-49. Laboratory




Surveillance Sampling

 How Many Samples Do | Need? S = : .
s W% . 8
. . . g’ §0% + v .’ g
« Fixed Spatial Sampling (Rotolo et al. 2017) ol P 0
> 70 A
* Technically less complex ool S f a
. e, v M
* Collect the same location repeatedly i b 0 i ) ,
. t./.\.l 40% 4 a a Nu.n.tbcrol Rnndt?m l-lxcdsp.alml
* same pen(s) every time g povitive pes sampling  sampling
; £ 0% F 1036 . °
* Amenable to composite samples = od? s . 3of36 - ® s
. epe . . g iu o 60f36 . a
 Similar sensitivity as random sampling £ 0% o0 90f36 o
= 0% 4 ° 18 of 36 v v
123456 9 18 27 36
Number of Pens Sampled (Oral Fluids)
Fig. 1. Probability of detecting PRRSV in a single barn using pen-based oral fluids
tested by RT-rtPCR as a function of sample allocation (simple random sampling vs.

fixed spatial sampling), sample size, and prevalence.
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V : Rotolo ML, et al. 2017. Sampling guidelines for oral fluid -based
surveys of group-housed animals. Vet Microbiol 209:20-29.




Surveillance Sampling

* How Many Samples Do | Need? 2| A

e 15

> o @eee 2onl flud samples | 10
— ° 4 oal Nuid samples
. 6oral Nusd samples | S

* Fixed Spatial Sampling (Rotolo et al. 2017) e L

* In 4 weeks, 95% confidence to detect one g g o) @*qg 4
positive with 4 or 6 oral fluids / wk c >
« 4 x4 weeks = 16 samples ;: s :
+ versus 30 sera in one round randomly : T |,
« Number of samples needed would depend =St
upon the expected pathogen dynamics 3 o e

Sampling by Week

L U p p er a n d I OWe r gra p h S a re SI OWe r VS Fig. 2. Effect of spread of infection on the probability of detection by time in a single barn modeled by changing the values of §,, B, in simulation studies. Fixed spatial
sampling was used with sample sizes 2, 4, and 6 while allowing prevalence to change over time. For simplicity, diagnostic sensitivity and specificity were assumed to be 100%.

Veterinary
Rotolo ML, et al. 2017. Sampling guidelines for oral fluid-based Diaan i
surveys of group-housed animals. Vet Microbiol 209:20-29. Laall)gorgts:;r(;



Surveillance Sampling

* How Many Samples Do | Need?

« Herd surveillance does not need to be rigid and inflexible (Cannon 2002)

* Not “one size fits all”
» Generally, a binary approach (presence/absence)

« Should be customized to the needs of the user (cost, convenience, speed, etc.)
* Point in time information or ongoing assessment?

* Must meet the needs of the customer (replacement stock versus grower/finisher)

« Can combine different strategies:
« Random sampling and statistical tables to establish herd or regional status initially
» Fixed spatial sampling of fewer samples for ongoing surveillance
« Cumulative rounds of negative testing raise confidence level over time

Veterinary
Diagnostic
Cannon, R M. 2002. Demonstrating disease freedom — combining confidence levels. Prev Vet Med. 52(3-4):227-49. Laboratory



Surveillance Sampling

Table 1

PY Pote n ti a I Ap pl i Cati O n fo r Population Size (Detecting One or More Positives)

Prevalence

Dysentery Surveillance

% Positive Level 100 200 400 600 800 1000 2000 4000 [ 6000 8000 | 10000

on a SOW Farm >1% 70% | 71 92 | 105 | mo | 13 | 114 | s | 120 | 120 | 120 | 121
80% | 8l 112 | 133 | 142 | 147 | 149 | 155 | 158 | 160 | 160 | 160

00% | o1 138 | 176 | 192 | 201 | 206 | 218 | 224 | 226 | 227 | 228

‘A i 95% | 96 | 156 | 211 | 236 | 250 | 250 | 278 | 280 [ 202 | 204 | 295

* S.Ubdlmcal breedmg herds 90% | 100 | 181 | 274 | 321 | 350 | 360 | 411 | 434 | 443 | 447 | 440

||ke|y have low prevalence >2% 70% | 46 | 53 | 57| s8 | 50 [ 50 | e0 | el 61 61 61

of B. hyodysenteriae <2% 80% | 56 67 74 76 77 78 80 80 81 81 81
(DUff ot al 2014) 90% | 69 | 88 | 101 | 105 | 108 | 109 | 112 | 114 | 114 | 115 | 115
. 95% | 78 106 | 125 | 133 | 137 | 130 | Qa4 147 | 148 | 148 | 140

T : 90% | Ol 137 | 175 [ 101 | 200 [ 205 | 217 | 223 | 225 [ 226 | 227

» Traditional survelllance >5% 70% | 22 24 24 | 25 25 25 25 25 25 25 25
methods require magy 80% | 28 30 32 32 32 32 33 33 33 33 33
samples to I:eaCh ?25% 90% | 37 | 42 | 44 | 45 | 45 | 45 | 46 | 46 | 46 | 46 | 46
confidence in negative 95% | 45 | 52 | s6 | 57 | s8 | 58 | 50 | 50 | 60 | 60 | 60

. ~145 samples for 2,500 hd 99% | 60 73 82 85 86 87 80 | 90 | o1 91 01

_ _ >10% 70% | 12 13 13 13 13 13 13 13 13 13 13

* Reflects one timepoint 80% | 16 16 16 17 17 17 17 17 17 17 17

e Sa mphng Speciﬁc subsets 0% 21 22 23 23 23 23 23 23 23 23 23

; : 95% | 26 28 29 20 20 30 30 | 30 | 30 30 30

can increase detection 90% | 37 | ai 43 44 | 44 | 44 | 5 45 45 45 45

(lactating animals, just
weaned pigs, etc.)

Chase and Polson AASYV 2000
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Duff JW, et al. 2014. Prevalence of Brachyspira hyodysenteriae
in sows and suckling piglets. J Swine Health Prod. 22(2):71-77.




Surveillance Sampling

o 100% 1 " v ; — e °
]
. . . — 90% - b
» Potential Application for e ' 7 a -
M < 80% v °
Dysentery Surveillance il b B N
- Yo ‘
on a Sow Farm = J 4
e, M M
. . —-— 0% 4 v 0
¢ HOW (;OUId f|XEd Spat|a| Al 40% ‘ﬁ 1} Number ol Random Fixed spatial
Samphng be used? “5 70 - positive pens sampling _sampling
. > 30%4 /& =
» Select a subset of crates in = ‘. o o = 4
H o) 2 Yo ; 3
farrowing g s dy I o® 60f36 . .
« Sample the same crates S 10% 4 of 9ol 36 * ¢
monthly B 05 d® 18 of 36 . .
) L%?,;‘J'riual Brachyspira 123456 9 18 27 36
« + Pooled PCR Number of Pens Sampled (Oral Fluids)
Fig. 1. Probability of detecting PRRSV in a single barn using pen-based oral fluids
tested by RT-rtPCR as a function of sample allocation (simple random sampling vs.
fixed spatial sampling), sample size, and prevalence.
Veterinary
Rotolo ML, et al. 2017. Sampling guidelines for oral fluid -based Diagnostic

surveys of group-housed animals. Vet Microbiol 209:20-29. Laboratory




Surveillance Sampling

» Potential Application for
Dysentery Surveillance
on a Sow Farm

* How could fixed spatial
sampling be used?
+ Select a subset of crates in
farrowing (ex. 25)

« Sample the same crates
monthly

* Individual Brachyspira
culture

« + Pooled PCR

a c - 1752 AN Spac
“Bre=ding and Gesiabon" Gesalon R0 Gapacty = 43.2 Tons

©
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Surveillance Sampling

» Potential Application for

Dysentery Surveillance
on a Sow Farm

* How could fixed spatial
sampling be used?
* Select a subset of crates in
farrowing (ex. 25)

« Sample the same crates
monthly

* Individual Brachyspira
culture

« + Pooled PCR

* So, what is the expected
confidence of 25 samples?

i

T

e I ST B IS R o
R RO CRC R TRRTRRLERECRRRRRLRRERERRRRRRRCRRRRRRRRRRRLRRRERRRRRRRLRRERRIRY
LR AR AR R AR RR R LR LR LA RRRR KRR ERRRRIRRERRERRRERACEADAN
AR AR ERRRRL LR RRRRLRRRRRLERRRRI ORI RERRRERRRAREEER RO RRRRRCRRRRLERRRRIREERRERRRERACOADAN
R AR TR RRRRLERERRRARRRRRCRRRERARRRRRCRRRRRRRRRRRCRRECRRY
ORI AR R ERRRL RO RRRRRLRRRRLERERRICCCORRRILECRRIERLELAROORD AR RRRRRLRRRRLERRRRIRECCRARIRERACDADAN

R RN ERARRRLRRERRRRRRLERERERARRRRRCRREERRRRRRRLRRRERRRRRRRLERECRIRY

T (T AT (e T

“Misrmi GOU" Canacty = 707 Animai 3pacez @ & SaAmma
“Miami GOU" Git Raton Capachy = 151 Tenz
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Surveillance Sampling

» Potential Application for
Dysentery Surveillance
on a Sow Farm

« According to Cannon and Roe (1982):

* Sampling 25 animals at 2% prev is 60.3%
likely to fail to detect (39.7% DSe)

» Recall the combined confidence eq:
* v=1-[(1-v) 1-72)]

* Modify for n = # of repeated rounds
* y=1-(1-7)"
e« 095=1-(1-0.397)
« 0.95=1-(0.603)"
* n=~6months

» After 6 months, you may assume with

>95% confidence the herd is and remains
negative with continued testing

Cannon RM and Roe RT. 1982. Livestock disease surveys: a field manual
for veterinarians. Australian Government Publishing Service

Table 3: Probability of Failure to Detect Diseased Animals

The table gives the probability of failure to detect diseased animals

population with the specified proportion of
positives in the population.

from an

"infinite"

number of animals in sample tested
prevalence 5 10 25 50 75 100 200 250 500 1000
1% 0.951 0.904 0.778 0.605 0.471 0.366 0.134 0.081 0.007 0.000
2% 0.904 0.817 C0.603 >0.364 0,220 0.133 0.018 0.006 0.000
3t 0.859 0.737 0.467 0.218 0.102 0.048 0.002 0.000
4% 0.815 0.665 0.360 0.130 0.047 0.017 0.000
5% 0.774 0.599 ©0.277 0.077 0.021 0.006 0.000
6% 0.734 0.539 0.213 0,045 0.010 0.002 0.000
74 0.696 0.484 0.163 0.027 0.004 0.001 0.000
84 0.659 0.434 0.124 0.015 0.002 0,000
9% 0.624 0.389 0.095 0.009 0.001 0.000
108 0.590 0.349 0.072 0.005 0.000
12% 0.528 0.279 0.041 0.002 0.000
14% 0.470 0.221 0.023 0.001 0.000
16% 0.418 ©0.175 0.013 0.000
18% 0.371 0.137 0.007 0.000
20% 0.328 0.107 0.004 0.000
243 0.254 0.064 0.001 0.000
284 0.193 0.037 0.000
323 0.145 0.021 0.000
36% 0.107 0.012 0.000
40% 0.078 0.006 0.000
508 0.031 0.001 0.000
60% 0.010 0.000
Veterinary
Diagnostic
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Surveillance Sampling

» Potential Application for

Dysentery Surveillance
on a Sow Farm

« According to Cannon and Roe (1982):
» Sampling 25 animals at 2% prev is 60.3%
likely to fail to detect (39.7% DSe)
» Recall the combined confidence eq:
* v=1-[(1-v) Q-]
* Modify for n = # of repeated rounds
* y=1-(1-7)"
« 095=1-(1-0.397)"
« 0.95=1-(0.603)"
* n=~6months
» After 6 months, you may assume with

>95% confidence the herd is and remains
negative with continued testing

Cannon RM and Roe RT. 1982. Livestock disease surveys: a field manual
for veterinarians. Australian Government Publishing Service

Total tests required:

Traditional (point in time) = 145
Fixed spatial

25/month * 6months = 150

Veterinary
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Monitoring

* |[f a herd is known to be positive for a given pathogen, or vaccinated, it
may be desirable to temporally monitor quantitative data
« ELISA or PCR results

 Specific Process Control (SPC) Charts

* Well-suited for aggregated quantitative diagnostic data of individual pathogens
» Looking for variation, loss of stability

» Several commercial software packages:
* Northwest Analytics Quality Analyst

* https://www.nwasoft.com/products/nwa-quality-analyst

* Microsoft Excel

Veterinary
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https://www.nwasoft.com/products/nwa-quality-analyst

Monitoring

* SPC Chart for Mhp ELISA

» Results are reported as S/P
» positive/negative cutoff is 0.5

The charts’ three-sigma limits
recalculate when a new
method is introduced or if a
change in output average is
detected

A = Mhp negative

B = Acute Mhp infection

C = Herd closure + vaccination
D = Depop / repop

E = Unstable variation
* Needs investigating

3.5
3
2.5

1.5]

0.51
o .
L SR R

N
R

X-bar

B
.........

2]

1

fecens  tnewm

YTy Y Y e vy T
Lo Thhim Tacene ekat | Buknr | lnkon | dwin | bk fneas | b bk | Gows | baos | b

X-bar: cl: 0.00419305 wucl: 0.0396049 Icl: -0.0312188
Range: cl: 0.2075278 wucl: 0.3289934 |Icl: 0.08606215

Range

Subgrp Size: 86
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Monitoring

 PCR Panels for Endemic
Pathogens

« Copy number or Ct values
can be used to estimate
pop pathogen burden

» Useful for composite
samples over time
* Oral fluids, feces

« Consistency of sampling is
important

* |Indirect assessment of
mitigation effectiveness

« Unexpected spikes warrant
investigation

Other clinical

Diarrhea_Score  symptoms

PMP2_BP PMP2_LI

PMP2_BH

Il thrift in 15%
1l thrift in 10%
Nl A A A A

3_severe

N

_moderate, 4
1_mild A

0_none A 3

1500
1000
500
0:
1500
1000
500
0
1500
1000
500

A Population 1
A Population 2
— Population 1
—— Population 2

Pork MultiPath™ Enteric panel (PMP2) results

A A A A A A A A A A A A A A
A A
A A A A A
A A A A A
A A A I’ A A A

Population 1
Population 2
Population 1
Population 2
A A A A
A A A A

£ £ £ g £ 2 £ £ ¢ £ L £ g2 ¢ g 2z £ 2 ¢ 2 %
H = = = S = = = = H H H S H = = = = = = = =
< o o o = o (-] o o =< o o o =< V=] [-e] o o~ = e o (=}
- - — I3 — — - — — o~ - — — - — o~
Pig age
tiamulin chlortetracycline
amoxicilin chlortetracycline (population 2 only)
amoxicilin + neomycin tylosin

Gerszon J, et al. 2024. The use of oral fluids and sock samples for monitoring key pathogens in pig populations
for surveillance purposes. Prev Vet Med 228:106237.
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[ ] [ ]
M O n Ito rl n g Pork MultiPath™ Enteric panel (PMP2) results

 PCR Panels for Endemic e~ NER BNR . B:ZERNEE
Pathogens o - S :
» Will generate more i
guestions than answers ;o
* Requires knowledge of the e
herds behind the data 2 o

*  What do these Lawsonia g

. T 1500
detections reflect? 8 1000
. . 2 500
* s live vaccine used? B e e el i I
: ¥ = ¥ * * ® * :*: : = :* % :* ® :* :* * :* % :F % F :F T 3 %
¥ ©® ® 2 N ¥ 8 2 g ¥ © @ 2 o4 T @ 3 g T & @ o o I L 2 3
Pig age
A Population 1 tiamulin chlortetracycline
A Population 2 amoxicilin chlortetracycline (population 2 only)
— Population 1 icili . losi
— Population 2 amoxicilin + neomycin tylosin

Gerszon J, et al. 2024. The use of oral fluids and sock samples for monitoring key pathogens in pig populations
for surveillance purposes. Prev Vet Med 228:106237.
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M O n Ito rl n g Pork MultiPath™ Enteric panel (PMP2) results

A B (&
g g W thrift in 15% A Population 1
. £33 Population 2
Y g ’g. Il thrift in 10% A Population 1
s 2 . Population 2
5 _Nill A A A A A A A A A A A A A A A A A A A A A A A A A
[
P h o 3_severe A A
3
a O g e n S ﬁl 2_moderate 4 A A A A A A
£ 1_mild A A A A A A A
'g 0_none A A A A A A A A A A A A A A A A

* Will generate more
guestions than answers

* Requires knowledge of the
herds behind the data

1500

1000

500
0:

PMP2_LI

1500
1000
500

PMP2_BP

* What do these Lawsonia .
detections reflect? 8 1000
Is i . d? z 500
o S lIve vaccline used: 0 Mﬂ s = G S S g, s i
. . ¢ £ £ £ £ £ £ ¢ £ £ £ £ £ £ £ £ £ £ £ £ £ £ £ £ £ £ £
* B. pilosicoli appears tiamulin e e e @ F e 2 g Y e e 28322 g Y E e 283y
resistant o
. . A Population 1 tiamulin chlortetracycline
) -
Is this Spreadmg to B. h)/O A Population 2 amoxicilin chlortetracycline (population 2 only)
or are these later lateral — Population 1 S —— tylosin
introductions? — Population 2

* Need current MIC and
genetic information of both
organisms.

Gerszon J, et al. 2024. The use of oral fluids and sock samples for monitoring key pathogens in pig populations
for surveillance purposes. Prev Vet Med 228:106237.
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Large Scale Data Aggregation

Combining test data from multiple streams for zone-level monitoring

Veterinary
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Objective

* GOAL: to share information on the detection of endemic and
emerging pathogens affecting the US swine population, thereby
assisting veterinarians and producers in making informed
decisions on disease prevention, detection, and management.

2\

SDRS

e Reporting System WWW.fieldepi.org/SDRS
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Topic 1 — Detection of PRRSV RNA over time by RT-qPCR.
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Topic 2 Enteric coronavirus RNA detection by RT-qPCR
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Figure 1. Top! Left: Resalts of PRESV QT PR coames over time; Kights Proportion of accession 1D canen tested for PRIESY by age group per year and sewson.
Middle: Left Expectud prrantige uf pewitive resalts for PRESV RNA by RT-ql'CR. with 96% confidesce interval buad for prodictsd sesulis buowed on weekly
datn ohmurved iu the previcws 3 yeus; Right: Perccntage of PRESY PCR-pasitive nsnlts, by age cuegory, over time, Woan 1o -ulual corruapunds Lo surwry aud
wrerwe-Giinki. Addslt/Saw sornepand to Adull, boar mud, brvediag berd, replacvimest, sl seckling pighis. Unk § site type or farm
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SDRS Advisory Group highlights:

o Overall, 23.76% of 6,486 cases tested PRRSV-positive in January, 1 moderate decrease from 27.22% of 6,878 in December;

» Positivity in the adult/sow category in Jannary was 20.39% (629 of 3,085), similar to 21.67% (681 of 3,143) in December;

» Positivity in the wean-to-market category in January was 39.1% (701 of 1,793), & moderate decrease from 43.63% (898 of 2,058)
in December;
« PRRSV had a decrease in positivity in both wean-to-market and adult/sow farms in January. which is nnusual for this montl,
according to our historical database, However, this is the fonrth consecntive month (since November of 2023) of low average Ct value
in the PRRSV submissions (average varies between 25-26).;
o The predominant PRRSV wildtype ORFS seq detected since N ber 2023 are the Lineages L1C.5 (variant) (558), Lineage
1A 1-7-4 (215), L1NH 1-8-4 (123), L1C.2 1-2-4 (122), and L1C.5 (variant) 1-4-3 (77);
o Different regional PRRSV wild-type ORFS sequences were detected in 2023, Within states, the major wild-type dominant steain
and percentual of state detections were: a) Lineage 1A: NC 83%, IN 55%, OH 53%, 1L 34%:; b) Lineage 1C.5 9 (L1C variant) MO
75%. SD 67%. MN 64%, NE 45%, IA 43%; ¢) Lineage 1H: KS 76%. OK 51%;
* The advisory group highlighted to interpret with caution the decreased activity of PRRSV observed in January; it will be great if
the decrease in positivity continues for the npooming months, but this is not what is realistically expected, The advisory pointed out
that the decrease in positivity might be due Lo more pigs being placed as known Lo be positive, and some production systems do not
sample these animals downstream for PRRSV testing once they know their PRRS status,
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TGEV submissions tested positive by RT-PCR over time
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vonfdence interval tor 2024 peedicted value. Bottomi Number of TGEV posi
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SDRS Advisory Group highlights:
o Overall, 11.43% of 3,630 cases tested PEDV-positive in Jannary, a moderate increase from 9.04% of 3,439 in December;

o Positivity in the adullfsow category in January was 14155 (185 of 1.307), a moderate increase from 11.1% (137 of 1.234) in
December;

o Positivity in the wean-to-market category in January was 14.05% (193 of 1,374), a moderate increase from 10275 (135 of 1.314)
in December;
o Overall, 4.72% of 3,541 cases tested PDCoV-positive in January, similar to 3.3% of 3.366 in December:

« Positivity in the adult/sow category in January was 1.35% (17 of 1,257), similar to 1.52% (18 of 1,187) in December;

« Positivity in the wean-to-market category in January was 9.47% (128 of 1,351), a moderate increase from 4.98% (65 of 1,304) in
December;
o There was 0 positive case for TGEV RNA-PCR in December, 2024 over a total of 3,239 cases tested. It has been 33 months (with
a total of 114,239 cases tested) since the last TGEV PCR-positive result;
« Since 2020, a pattern of increased detection above expected and alternating between PEDV and PDCoV has been occurring. PEDV
had Inereased detection in 2020 and 2022 and PDCoV in 2021 and 2023;
* The advisory group highlighted that this pattern might ocenr due to herd immunity waning, Onee the site is pasitive, & common
practice is to expose the whole herd in an effort to generate immnnity, stabilize the herd, and eliminate PEDV. Once the herd is
stabilized, naive gilts enter the system, which might increase the number of susceptible animals. Also, the advisory reinforces the
importance of biosecurity in this period of increased PEDV and PDCoV positivity in January;
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Topic 1 — Detection of PRRSV RNA over time by RT-qPCR.

PRASV sulwnissicns lested by RT-PCR over time Propertion of PRRSV submissions Lested by age calegory
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SDRS Advisory Group highlights:

o Overall, 23.76% of 6,486 cases lested PRRSV-positive in January, a moderate decrease from 27.22% of 6,878 in December;

. |’(l<llIVI|V in the adult/sow category in January was 20.39% (629 of 3,085), similar to 21.67% (651 of 3,143) in December;

» Positivity in the wean-to-market category in January was 39.1% (701 of 1,793), & moderate decrease from 43.63% (898 of 2,058)
in December;

o« PRESV lhadee decrease in positivity ingboth wean-to-n

ket and mlull'vrw fargs in lmmmv. ich is nnusual for this montl,
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o The predominant PRRSV wildtype ORFS sequences detected sinee ) uwmlwr 2023 are lln- Lineages L1C.5 (Bariant) {558), Lineage
1A 1-7-4 (215), L1H 1-8-4 (123), L1C.2 1-2-4 (122), and L1C.5 (variant) 1-4-3 (77);

o Different regional PRRSV wild-type ORFS sequences were detected in 2023, Within states, the major wild-type dominant steain
and percentual of state detections were: a) Lineage 1A: NC 83%, IN 55%, OH 53%, 1L 34%; b) Lineage 1C.5 9 (L1C variant) MO
75%. SD 67%. MN 64%. NE 45%. IA 43%: ¢) Lineage 1H: KS 76%. OK 51%:

* The advisory group highlighted to interpret with caution the decreased activity of PRRSV ohserved in January; it will be great if
the decrease in positivity continues for the npeoming months, but this is not what is realistically expected, The advisory pointed out
that the decrease in positivity might be due Lo more pigs being placed as known Lo be positive, and some production systems do nol
sample these animals downstream for PRRSV testing once they know their PRRS status,

Communications and information contalned In this report aze for generd Infe donul and educational pury oaly und are Page: 2
not to be constrad us recommending oe advicating a specific course of acthon. SDRS report 72
o = - ——— = -~

® ADDL USDA

e

n-‘- oy
ens
e
oy USIVERSITY (4 u-uru ' -
W

T —_—
RO TR DAME M ———

SN O tamth e Seeirros B s b e 2

Topic 2 Enteric coronavirus RNA detection by RT-qPCR
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SDRS Advisory Group highlights:
o Overall, 11.43% of 3,630 cases tested PEDV-positive in January, a moderate increase from 9.04% of 3,439 in December;

o Positivity in the adull fsow category in January was 14155 (185 of 1,.307), a moderate increase from 11.1% (137 of 1.234) in
December;

o Positivity in the wean-to-market category in January was 14.05% (193 of 1,374), a moderate increase from 10275 (135 of 1.314)
in December;
o Overall T oof 3,541 cases tested PDCoV-positive o Janunary, similar to 3.3% of 3.366 in December:

« Positivity in the adult/sow category in January was 1.35% (17 of 1,257), similar to 1.52% (18 of 1,187) in December;

* Positivity in the wean-to-market category in January was 9.47% (128 of 1,351), a moderate increase from 4.98% (65 of 1,304) in
December;
* There was 0 positive case for TCEV RNA-PCR in December, 2024 over a total of 3,239 cases tested. It has been 33 months (with
a total of 114,239 cases tested) since Lhe last TGEV PCR-positive result;
« Since 2020, a pattern of increased detection ahove expected and alternating between PEDV and PDCoV has been occurring. PEDV
had inereased detection in 2020 and 2022 and PDCoV in 2021 and 2023;
o The advisory group highlighted that this pattern might occur due to herd immunity waning, Once the site is positive, & common
practice is to expose the whole herd in an effort to generate immunity, stabilize the herd, and eliminate PEDV. Once the herd is
stabilized, naive gilts enter the system, which might increase the ber of ceptible animals. Also, the advisory reinforces the
importance of biosecurity in this period of increased PEDV and PDCoV positivity in January;
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Topic 1 — Detection of PRRSV RNA over tlme by RT-qPCR.
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Figure 1. Top' Left Results of PRESV BT POR comes aver tlme; Sights Proportion of accemivn 1D camen tested for PRESY by age group pee year and season.
Middle: Left Expectud prrantige uf pewitive resalts for PRESV RNA by RT-qPCR. with 96% confidesce intorval buad for prodictsd resulis bused on weekly
datn olserved in the provicss 3 yeus; Right: Percontage of PRESV POR- pasitive nslts, by age ouegory, over tane, Wisn Lo -uluvl mmn-pun-l- Lo Burwry and
wrow-fininde Adult/Sow cornspond to Adult, boar mud, brseding berd, replacvmest, wod ssckling Nlnll. Unk to d site type or farms
catugary. Bottom Left: The 25 st frequently debectud RFLP pultorss during 2024; Right: ; far szsv Linagy 1C varinnt
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SDRS Advisory Group highlights:

o Overall, 23.76% of 6,486 cases lested PRRSV-positive in January, 1 moderate decrease from 27.22% of 6,878 in December:
» Positivity in the adult/sow category in Jannary was 20.39% (629 of 3,085), similar to 21.67% (681 of 3,143) in December;
» Positivity in the wean-to-market category in January was 39.1% (701 of 1,793), a moderate decrease from 43.63% (898 of 2,058)
in December;
« PRRSV had a decrease in positivity in both wean-to-market and adult/sow farms in January. which is nnusual for this montl,
according to onr historical database, However, this is the fourth consecutive month (since November of 2023) of low average Ct value
in the PRRSV submissions (average varies between 25-26).;
o The predominant PRRSV wildtype ORFS seq detected since N ber 2023 are the Lineages L1C.5 (variant) {558), Lineage
1A 1-7-4 (215), L1NH 1-8-4 (123), L1C.2 1-2-4 (122), and L1C.5 (variant) 1-4-3 (77);
o Different regional PRRSV wild-type ORFS sequences were detected in 2023, Within states, the major wild-type dominant steain
n\nd percentual of state detections were: a) Lineage 1A: NC 83%, IN 55%, OH 53%, 1L 34%; b) Lineage 1C.5 9 (L1C variant) MO
75%. SD 67%. MN 64%. NE 45%. IA 43%: ¢) Lineage 1H: KS 76%. OK 51%:
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TGEV submissions tested positive by RT-PCR over time
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SDRS Advisory Group highlights:
o Overall, 11.43% of 3,630 cases tested PEDV-positive in January, a moderate increase from 9.04% of 3,439 in December;

o Positivity in the adullfsow category in January was 14155 (185 of 1.307), a moderate increase from 11.1% (137 of 1.234) in
December;

o Positivity in the wean-to-market category in January was 14.05% (193 of 1,374), a moderate increase from 10275 (135 of 1.314)
in December;
o Overall, 4.72% of 3,541 cases tested PDCoV-positive in January, similar to 3.3% of 3.366 in December:

« Positivity in the adult/sow category in January was 1.35% (17 of 1,257), similar to 1.52% (18 of 1,187) in December;

« Positivity in the wean-to-market category in January was 9.47% (128 of 1,351}, a moderate increase from 4.98% (65 of 1,304) in
December;
o There was 0 positive case for TGEV RNA-PCR in December, 2024 over a total of 3,239 cases tested. It has been 33 months (with
a total of 114,239 cases tested) since Lhe last TGEV PCR-positive result;
« Since 2020, a pattern of increased detection above expected and alternating between PEDV and PDCoV has been occurring. PEDV
had Inereased detection in 2020 and 2022 and PDCoV in 2021 and 2023;
* The advisory group highlighted that this pattern might ocenr due to herd immunity waning, Onee the site is pasitive, & common
practice is to expose the whole herd in an effort to generate immnnity, stabilize the herd, and eliminate PEDV. Once the herd is
stabilized, naive gilts enter the system, which might increase the number of susceptible animals. Also, the advisory reinforces the
importance of biosecurity in this period of increased PEDV and PDCoV positivity in January;
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prow-Guishe.  Adslt/Sow cornspaond te Aduelt, boar mud, brveding berd, replacvmest, wond sackling paglete. Unknown cornsponds to not informed site type or farm
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SDRS Advisory Group highlights:

o Overall, 23.76% of 6,486 cases tested PRRSV-positive in January, a moderate decrease from 27.22% of 6,878 in December:
o Positivity in the adult /sow category in January was 20.39% (629 of 3,085), similar to 21.67% (651 of 3,143) in December;
e Positivity in the wean-to-market category in January was 39.1% (701 of 1,793), a moderate decrease from 43.63% (898 of 2,058)
in December;
o PRRSV had a decrease in positivity in bolth wean-to-market and adult /sow farms in January, which is nnuseal for this month,
according to our historical database, However, this is the fourth consecutive month (since November of 2023) of low average Ct value
in the PRRSV submissions (average varies between 25-26);
e The predominant PRRSV wildtype ORFS sequences detected since November 2023 are the Lineages L1C5 (variant) {558), Lineage
1A 1-7-4 (215), LIH 1-8-4 (123), L1C.2 1-2-4 (122), and L1C.5 (variant) 1-4-3 (77);
o Different regional PRRSV wild-type ORFS sequences were detected in 2023, Within states, the major wild-type dominant steain
nnd percentual of state detections were: a) Lineage 1A: NC 83%, IN 55%, OH 53'%, 1L 34%; b) Lineage 1C.5 9 (L1C variant) MO
759, SD 67%. MN 64%, NE 45%, 1A 43%; ¢) Lineage 1H: KS 76%. OK 51%;
e The advisory group highlighted to interpret with cantion the decreased activity of PRRSV ohserved in Jannary; it will be great if
the decrease in positivity continues for the upcoming months, but this is not what is realistically expected, The advisory pointed out
that the decrease in positivity might be due Lo more pigs being placed as kpown Lo be positive, and some production systems do not
sample these animals downstream for PRRSV testing once they know their PRRS status,

Communications and (nformation contalned In this report are Sor gepenyd Informational and oducational purposes oaly and are
not to be construed us revonunending o advocating a specific course of actlon.
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Interpret the decrease in positivity with caution because some
production systems are not sampling the animals downstream once
the sow farm is positive for PRRSV

v ;
2021 2022

memlm

SDRS Advisory Group higl
o Overall, 11.43% of 3,630 case
o Positivity in the adull /sov
December;
o Positivity in the wean-to-n
in December;
o Overall, 4.72% of 3,541 cases
o Positivity in the adult/sow
o Positivity in the wean-lo-n
December;
e There was 0 positive case for
a Lotal of 114,239 cases Lested)
e Since 2020, a pattern of incre:
had nereased detection in 2020
e The advisory group highlight
practice is to expose the whole
stabilized, padve gilts enter the
importance of biosecurity in thi
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PRRSV submissions tested by RT-PCR over time

Source: ISU-VDL, UMN-VDL, SDSU-ADRDL, KSU-VDL, OH-ADDL and Purdue ADDL.
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PRRSV percentage of positive submissions by age category
Source: ISU-VDL, UMN-VDL, SDSU-ADRDL, KSU-VDL, OH-ADDL and Purdue ADDL.
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PRRSV percentage of positive submissions
Source: ISU-VDL, UMN-VDL, SDSU-ADRDL, KSU-VDL, OH-ADDL, and Purdue ADDL.
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http://www.fieldepi.org/SDRS
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Large Scale Data Aggregation

* Relatively easy to do for pathogen detection data.

 What about disease diagnosis?

* For endemic agents, disease diagnosis requires detection + evidence
* To be of value, there should be standardization of what is accepted an disease confirmation

« Pathology (gross and microscopic) is the gold standard

» The narrative nature of traditional pathology reporting makes data aggregation challenging
* Currently, there is no uniform method for disease reporting in veterinary medicine

* Can disease be coded in a uniform way?
» Disease diagnostic codes can be messaged and aggregated similar to other test data

Veterinary
Diagnostic
Laboratory



Large Scale Data Aggregation

* Disease Diagnhostic Codes (Dx Codes)
 Have been used at the ISU VDL since 2003

* Early codes were not standardized, no clear hierarchy

« Examples:
« MHD = mulberry heart disease
« ABOR PPV = parvovirus abortion
« ENTE SERP HYOD = swine dysentery

* In 2017, we decided a new hierarchal system was needed

* Each disease code contains 4 components:
« SYSTEM (respiratory, digestive, nervous, urogenital, etc.)
(bacterial, viral, parasitic, toxicity, etc.)
- LESION (pneumonia, enteritis, arthritis, etc.)

 ETIOLOGY (PRRSV, Salmonella, E. coli, etc.) Veterinary
Diagnostic
Laboratory



Large Scale Data Aggregation

* Disease Diagnhostic Codes (Dx Codes)
 Have been used at the ISU VDL since 2003

* Early codes were not standardized, no clear hierarchy

« Examples:
« MHD = mulberry heart disease
« ABOR PPV = parvovirus abortion
« ENTE SERP HYOD = swine dysentery

* In 2017, we decided a new hierarchal system was needed
* Each disease code contains 4 components:

« Examples:
 CBEI CARD MHD = mulberry heart disease
« UROG ABOR PARV = parvovirus abortion
 DIGE COLI BRACH HYOD = swine dysentery Veterinary
Diagnostic
Laboratory



Large Scale Data Aggregation

 Disease Diagnostic Codes (Dx Codes

LB tholoay: R — — [—— .
Pig 1: Please genotype the C perf from the intestine Bacteriology W | eb ELLIC
Lung_: Alveolar septa are variably exPangEd by macrophages and fewer Iymphng:y‘les and there is Please genotype the smooth muccid E. coli from the intestine. | Bacteriology « | D Tangen ELLIC
multifocal type |l pneumocyte hyperplasia. Alveolar spaces often contain necrotic macrophages - -
admixed with fibrin. degenerate neutrophils and cellular debris. The pleura is expanded by loose Please send the foot in save back for culure of the skin around Necropsy | &b EILIR
fibrous tissue and few lymphocytes and there is hypertrophy of mesothelial cells. Please run PRRSY PCR on the pacled lung Mecropay | Dr. Tangen k.OLE
Heart: There is moderate multifocal infiltration of lymphocytes and plasma cells in the
myocardium and endocardium. Pleaze mn PRRSY PCR on the pooled lung Molecular Diagnostics |« | D Tangen BURI
Haired skin: The deep dermis and panniculus are expanded by coalescing abscesses. Adjacent Please i COE PCE o the suidie W oler lar Disnnostic [ir_Tanaen BURI
adnexa are often surrounded by lymphocytes and plasma cells and there is orthokeratatic Codes Research? 188 dx code(s) matched ~ =
hyperkeratosis in the epidermis. : —_— -
Lymph node. spleen, liver and kidney: There are no lesions of diagnostic significance. i U DIGE ANOM HEPA OPAT NOSP O Digestive . Anomaly . Hepatopathy . Not specie: BURI
Pig 2: O DIGE ANOM INTE STIN NOSP O Digestive . Anomaly , Intestine . Not specified
Lung: Lesions are similar to Pig 1. —— ) - BLRI
Colon: The mesocolon is expanded by edema and few leukocytes. The mucosa is multifocally U DIGE BACT ABSC LIVE ABSC O Digestive . Bacterial . Abscess . Liver abscess
eroded and there is rare infiltration of neutrophils. O DIGE BACT ABSC NOSP O Digestive , Bacterial , Abscess , Not specified
Lymph node. spleen. liver, kidney. heart and small intestine: There is significant autolysis in the — -
intestinal tissues that impedes evaluation. Tissues are otherwise unremarkable. O DIGE BACT ABSC TPYO O Digestive , Bacterial , Abscess , Trueperella pyog >
O DIGE BACT COLI BRAC Digestive , Bacterial , Colitis , Brachyspira sp. e
Ancillary Diagnostic Tests: O i o)
Complged rt?sults appear-beluw O DIGE BACT COLI BRAC HAMP O Digestive , Bacterial , Colitis , Brachyspira hamps:
Labo Di . O DIGE BACT COLI BRAC HYQD O Digestive , Bacterial , Colitis , Brachyspira hyodys
rato lagnosis:
Both pigs[:y 9 O DIGE BACT COLI BRAC MURD O Digestive , Bacterial , Colitis , Brachyspira murdoc
- PRRSV pneumonia. subacute, moderate O DIGE BACT COLI BRAC PILO [] |Digestive Bacterial , Coltis , Brachyspira pilosice
ig 1:
o Polyserositis. fibrinopurulent. moderate (Streptococcus suis) O DIGE BACT COLI BRAC SUAN O Digestive , Bacterial , Colitis , Brachyspira suantir Ea
Pig 2: . . . . . O DIGE BACT COLI CLOS DIFF O Digestive . Bacterial , Colitis , Clostridicides difficil
- Colitis, suppurative, multifocal, acute with mesocolonic edema
O DIGE BACT COLI NOSP O Digestive , Bacterial , Colitis , Not specified
Comments: . . ) ) o O DIGE BACT COLI SALM O Digestive , Bacterial , Colitis , Salmonella e mtosting G
The lung lesions are typical of PRRSY infection that was confirmed by PCR. The colitis is — - = ine intestine
consistent with what is reported in Clostridioides difficile infection and abundant toxin was O DIGE BACT ENTE CAMF SP O Digestive , Bacterial , Enterttis . Campylobacter 5
detecteq Wllhlnl colon content by ELISA. Please contact the laboratory if further testing is desired O DIGE BACT ENTE CHLA 0 Digestive , Bacterial , Enteriis , Chlamydia sp.
or questions arise. (6/5/24 eb/np)
O DIGE BACT ENTECLOS COLI O Digestive . Bacterial , Enteritis , Clostridium colinu
4 /.
< > >
Eric Burrgdgh, DVM{PhD, DACVP
Professor [DIGE| | ClReseach
Pathology Section Leader, Diagnostic Pathologist Codes As Displayed Research? Creator
List of abbreviations used by the ISUVDL can be found here: RESP VIRA PNEU INTE | Respiratory ., Viral . Interstitial pneumonia . PRRSY O BURROUGH, ERIC R V -
https:/ivetmed izstate edulvdlidisgnostic-testsipathogen-and-testing-abbreviations SYSTVIRA MULT PRRS Systome . Vral Muiple . PRASV 0 BURROUGH. ERICR eterlnary
RESP BACT PLEU STRE Respiratory , Bacterial , Pleuritis , Streptococcus suis BURROUGH, ERIC R M H
O iagnostic
DIGE BACT COLI CLOS [ Digestive . Bacterial , Colitis , Clostridicides difficile O BURROUGH, ERICR L b t




Large Scale Data Aggregation

 Disease Diagnostic Codes (Dx Codes

Hi th my ACUON Hequest vepariment riequesiea gy L

istopathology:

Pig 1: Please genotype the C perf from the intesting Bacteriolagy w | e ELLIC

Lung: Alveolar septa are variably expanded by macrophages and fewer lymphocytes and there is Please genotype the smooth mucoid E. cali from the intestine. | Bacteriology « | Dr. Tangen ELLIC

multifocal type || pneumocyte hyperplasia. Alveolar spaces often contain necrotic macrophages - -

admixed with fibrin. degenerate neutrophils and cellular debris. The pleura is expanded by loose Please send the foot in save back for culture of the skin around) Necropsy v |eh EILIR

fibrous tissue and few lymphocytes and there is hypertrophy of mesothelial cells. Please run PRASY PCR on the pooled lung Necropsy « | Dr. Tangen KOLk

Heart: There is moderate multifocal infiltration of lymphocytes and plasma cells in the

myocardium and endocardium. Pleaze run PRRSY PCR on the pooled lung Molecular Diagnostics |+ | Dr. Tangen BURI

Haired skin: The deep dermis and panniculus are expanded by coa Iescing_ abscesses. A:djacent Please nu COE PCE an the swidie bdcleclar Dliannotic [ir_Tanoen BURI

adnexa are often surrounded by lymphocytes and plasma cells and there is orthokeratotic Codes Research?| 6 dx codels) matched T

hyperkeratosis in the epidermis. : —_— : - - o

Lymph node. spleen, liver and kidney: There are no lesions of diagnostic significance. i U DIGE BACT COLI CLOS DIFF O Digestive , Bacterial , Coltis , Clostidioides dificile BRI

Pig 2: O DIGE BACT ENTE CLOS COLI O Digestive , Bacterial , Enteritis , Clostridium colinum

Lung: Lesions are similar to Pig 1. —— - - - - BURI

Colon: The mesocolon is expanded by edema and few leukocytes. The mucosa is multifocally U DIGE BACT ENTE CLOS PERF O Digestive , Bacterial , Entertts , Clostridium perfringer

eroded and there is rare infiltration of neutrophils. O DIGE BACT ENTE CLOS PERFC O Digestive , Bacterial , Enteritis , Clostridium perfringer

Lymph node. spleen. liver, kidney, heart and small intestine: There is significant autolysis in the — - — —

intestinal tissues that impedes evaluation. Tissues are otherwise unremarkable. O DIGE BACT ENTECLOS 5P [ Digestive . Bacterial . Enteritis . Clostridium sp. >
O DIGE BACT HEPA CLOS NOWVY O Digestive , Bacterial . Hepatitis , Clostridium nowyi

Ancillary Diagnostic Tests: i ES "
Completed results appear below

Laboratory Diagnosis:
Both pigs:
- PRRSV pneumonia. subacute, moderate
Pig 1:
- Polyserositis, fibrinopurulent, moderate ( Strepfococcus swis) ¥y
Pig 2:
- Colitis, suppurative, multifocal, acute with mesocolonic edema
Comments: —
The lung lesions are typical of PRRSV infection that was confirmed by PCR. The colitis is ine intestin

consistent with what is reported in Cilostridioides difficile infection and abundant toxin was
detected within colon content by ELISA. Please contact the laboratory if further testing is desired
or guestions arise. (6/5/24 eb/np)

s, (. e

L4 >
Eric Burrddgh, DVM{PhD, DACVP

Professor DIGE BACT CLOS| | [JResearch

Pathology Section Leader, Diagnostic Pathologist Codes As Displayed Research? Creator

List of abbreviations used by the ISUVDL can be found here: RESP VIRA PNEU INTE | Respiratory . Viral . Interstitial pneumonia , PRRSY O BURROUGH, ERIC R V -

hitos:/ivetmed.iastate edufvdlidisancstic-tesisinathogen-and-testing-abbreviafi

e SYST VIRA MULT PRRS] Systemic , Viral . Multiple . PRRSV [ |BURROUGHERCR ete"nary
o -

RESP BACT PLEU STRE Respiratary , Bacterial , Pleurits , Streptococcus suis [0 |BURROUGH,ERICR D|agno Stlc
DIGE BACT COLI CLOS [ Digestive , Bacterial , Colts , Clostidioides dificile [0 |BURROUGH, ERICR

Laboratory




Large Scale Data Aggregation

 Disease Diagnostic Codes (Dx Codes

b thology LU noyuss vepanmcin Nneyusscu oy '
istopathology:
Pig 1: Please genotype the C perf from the intesting Bacteriology | &b ELLIC
Lung: Alveolar septa are variably expanded by macrophages and fewer lymphocytes and there is Please genotype the smooth mucoid E. coli from the intestine. | B acteniology | D1 Tangen ELLIl
multifocal type || pneumocyte hyperplasia. Alveolar spaces often contain necrotic macrophages - -
admixed with fibrin. degenerate neutrophils and cellular debris. The pleura is expanded by loose Please send the foot in save back for culture of the skin around| Necrapsy o BURI
fibrous “93119_5“‘:' few |Ymph0_c)’t95 ‘?“‘_j the_re is hypertrophy of mesothelial cells_. Please run PRRSY PCR on the pooled lung Mecropay + | D Tangen KOLF
Heart: There is moderate multifocal infiltration of lymphocytes and plasma cells in the
myocardium and endocardium. Please un PRRSY PCR on the pooled lung Molecular Diagnostics « | Dr. Tangen BURI
Haired skin: The deep dermis and panniculus are expanded by coalescing abscesses. Adjacent Plesse nn COE PR o the swiris b aleclar Diannostic Mir Tannen BURI
adnexa are often surrounded by lymphocytes and plasma cells and there is orthokeratotic Codes: Research? 1 dx codels) matched T
hyperkeratosis in the epidermis. : —— . ™ o o
Lymph node. spleen. liver and kidney: There are no lesions of diagnostic significance. ¥ DIGE BACT COLICLOS DIFF O Digestive , Bacterial, Coltis , Clostrdioides difficile BURI
Pig 2:
Lung: Lesions are similar to Pig 1. BURI
Colon: The mesocolon is expanded by edema and few leukocytes. The mucosa is multifocally
eroded and there is rare infiltration of neutrophils.
Lymph node. spleen. liver, kidney, heart and small intestine: There is significant autolysis in the
intestinal tissues that impedes evaluation. Tissues are otherwise unremarkable. >
Ancillary Diagnostic Tests: i G
Completed results appear below
Laboratory Diagnosis:
Both pigs:
- PRRSV pneumonia, subacute, moderate
Pig 1:
- Polyserositis, fibrinopurulent, moderate (Strepfococcus suis) B,
Pig 2:
- Colitis, suppurative, multifocal, acute with mesocolonic edema
Comments: S
The lung lesions are typical of PRRSV infection that was confirmed by PCR. The colitis is ine intestine
consistent with what is reported in Clostridioides difficile infection and abundant toxin was
detected within colon content by ELISA. Please contact the laboratory if further testing is desired
or guestions arise. (6/5/24 eb/np)
LIZ'M ’
< > >
Eric Burrddgh, DVM{PhD, DACVP
Professor [oIFF | OResearch
Pathology Section Leader, Diagnostic Pathologist Codes As Displayed Research? Creator
List of abbreviations used by the ISUVDL can be found here: RESP VIRA PNEU INTE | Respiratory , Viral , Interstitial pneumonia , PRRSY O BURROUGH, ERIC R V -
https:/ivetmed.iastate eduivdl/diagnostic-tests/path -and-testing-abbreviati
e e e e e e e SYST VIRA MULT PRRS| Systemic , Viral, Multiple , PRRSV [] |BURROUGH.ERICR eterlnary
- -
RESP BACT PLEU STRE Respiratory , Bacterial , Pleuritis , Streptococcus suis O BURROUGH, ERICR Dlagnostlc
DIGE BACT COLI CLOS [ Digestive , Bacterial , Colitis , Clostridioides difficile O BURROUGH, ERIC R Laboratory




Large Scale Data Aggregation

* Disease Diagnhostic Codes (Dx Codes)
* Challenges

» Requires pathologist training/retraining

* Codes from previous system must be mapped to new system to avoid
* This is essential to avoid loss of historical data

« Opportunities

» Disease data is now filterable and can be aggregated
* A completely new stream of data is available
» Disease data versus test result data (both useful but different)
* Improved denominators:
« e.g.,, number of |IAV diagnhoses in a period over:
» Total respiratory cases received

» Total cases with respiratory viral disease i
. - Veterinary
« Total cases with bronchitis ‘ Diagnostic
Laboratory



Large Scale Data Aggregation

B [OWA STATE
UNIVERSITY

Veterinary

Diagnostic

| Laboratory

Syndromic data based on diagnostic codes
[ |

Data organized at the case level
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https://fieldepi.org/DIAGNOSIS

Fall

winter months have the highest number of
respiratory diagnosis

SELECT ONE SYSTEM FOR PROPER WORKING OF THE DASHBOARD

USE FILTERS TO LIMIT THE INFORMATION PRESENTED IN THE CHARTS AND TABLE
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ncreased number of digestive diagnosis in
2013/2014
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Low frequency of TGEV diagnosis after 2013
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High frequency of PEDV diagnosis in 2013/2014
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Weekly monitoring of disease diagnosis by system
can create alert signals for increased diagnhoses
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At the agent level, 2 signals in a 4 week interval are
suggestive of a potential outbreak
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Triggers investigation of geographical distribution of
diagnosis signal in week 15
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Dashboards are then used to investigate weekly
cases of influenza diagnosis

- -
~ N
~ -
™
] o]
- -
[Fy]
-

18
13
15
17

+ = A
- -

# cases
10
11
11
11
11
10

4] [y]

0

1 2 3 4 5 6 7 8 9101112131415161?1319202122232425262?2329303132333435:

| ’

US state where sample was collected US state where sample was collected

Week 12 Week 15

5 ] 5
13 & s
5
ro
L
' i/
b
b _

b e

ST : | TN -1_ - Veterinary
Map diverging colors by # cases low to high W wap diverging colors by # cases low to high Diagnostic
Laboratory



Dx Code Data
rom ISU VDL is
Summarized
Monthly in the
SDRS Report
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Large Scale Data Aggregation - Take Home

* Use of DX code information to monitor swine disease diagnosis:

e Can keep swine industry informed on endemic disease trends

 Large scale monitoring of endemic disease diagnosis can help scientists,
producers, and veterinarians:
* Better understand the pattern of disease occurrence
* Develop better disease control strategies

* Next steps:
* Explore additional statistical tools to monitor disease diagnosis trends
* Collaborate with other VDLs in US and globally to aggregate information?

* Will require standardization of coding for useful messaging
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Summary

» Different tools are needed for Surveillance versus Monitoring

» Surveillance often used to prove freedom from disease

 |s well suited for binary data (presence/absence)

» Fixed spatial sampling and combined confidence from successive rounds of testing can reduce
sample numbers per round

* Monitoring is used to observed patterns or changes in endemic disease
« Poorly suited for binary data (finding it is not unexpected)
* SPC charts can be used for quantitative data
» Disease diagnosis data is best, but harder to aggregate

» Aggregated anonymized data is useful for the swine industry

« Requires purposeful collaboration (and funding)
« Data access via dashboards help generate new questions
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Questions?

Eric R. Burrough, DVM, PhD, DACVP | Professor
Diagnostic Pathologist | Pathology Section Leader

lowa State University Veterinary Diagnostic Laboratory
1937 Christensen Drive | Ames, IA 50011

(515) 294-1950 | burrough@iastate.edu | @erburrough
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