Bovine Syndromic Surveillance System

1.3.3.1 AB-CRC:
Advanced surveillance systems
Electronic data collection and decision support
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OIE Developments

Changing approach to demonstrating
freedom status

Greater emphasis on the link between
required veterinary services and
surveillance

3 components required:

Q rON
G?L‘l’“”“'“ 4/07/2005 Science Week 2005



2005 OIE General Session

Will vote on new surveillance guidelines for terrestrial code
Consequence:
Will accept novel surveillance techniques IF they have been

published and reviewed
Technigue must describe:
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What does this mean?

Required outputs from surveillance system:

New (proven) technologies to do these
tasks are now acceptable
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Why syndromic survelllance?
Good survelllance << market access

Traditional surveillance is difficult in
extensive beef systems

But, we export — can we have It both
ways?
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Increasing the National
Survelllance Capabllity

Observation » Investigation » Information

Observation Phase

Producers
Declining Livestock agents

Meat inspectors

Private veterinarians
Agricultural consultants
Veterinary chemical representatives
Government animal health workers
Government veterinarians
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G 470712005 Science Week 2005 CRC

observation




Syndrome survelllance

= This animal looks sick because it.is ....
s Dead, dying, coughing, limping, scouring, etc.

= Are reports from cattle workers informative?
m Station workers are-skilled observers

= More can be-done withvsigns than stspected Dx

But, i1s this information repeatavle between
and within observers?
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It’s a long way to the crush!
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Why not just use vets?

= The alert clinician Is good at picking unusual
iIndividuals

s ‘This{cow:has neurolegical signs and gcouring’
m Becawse the combination is unusual In rtself

= But, they are not so good at detecting trends
within reasonably common signs

= ‘“There has been an incredase in the prevalence of
adult scouring sheep over the-past'10 years’

= There Is nothing too unusual alout the individual
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A collection of signs...

= Clinical sign / signalment combination is strong
evidence for individual disease presence

s Coughing + scouring in a.few — any no. of diseases,
BUT unlikely to be FMD?

= What trends in sign combinations are present?
m Describe diseas€e presentatjon in the population
m Useful for"detecting new/emerging diseases like OJD!

A system that can potentially detect the
undescribed, the insidious and.#he non-descript
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General

survelillance

The curre
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pathway for
data capture
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Animal shows clinical signs of
disease

O
>

Diseased animal observed by
stock worker

&

Case reported to veterinarian

Yes

Clinical disease suspected by
veterinarian

Decision to collect samples
made

@
>

Appropriate samples taken

Yes

Correct diagnostic procedure
undertaken at laboratory
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Syndrome
survelllance

providing an
additional

pathway for
detection

Diseased animal observed by
stock worker

Stock worker lodges report

\ %
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>
Clinical signs correctly
described by stock worker
g
o %
Pattern matching algorithm
recognises sign combinations
2
o A
Warning trigger evoked
g
o %
Trigger investigated
2]
o G
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Syndrome survelllance — any
advantages?

High sensitivity but modest specificity
It Is like a screening test

Good at ‘ruling-out’ disease

Not good at ‘ruling-in’ disease
Therefore producers can report with
confidence!
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Animal welfare

We do not have a blood test for good
animal welfare

Historical records of the signs and
condition of stock Is some evidence

This system may have -advantages In
this area
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What is special about BOSSS?

= Observers have varying skill levels
m BOSSS can extract info from vets, non-vets

m It Is'smart — gives filtered information. Asks select
guestions

= Artificial intelligence! Something that can..
m Predictithe next key differential sign
m Ask thelrule-out’ questions

= It is a repository of information

= It iInteracts with the user
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Clinical sign list
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Enter basic data

1) Click on the affected part of the animal 2) Select details from the lists below

Head and Brain

ABMORMAL BEHAVIOUR, ACTIONS, MEMTAL STATES |

-- Click here to select from list --
ABHORMAL BEHAYIOUR ACTIONS MEMTAL STATES

ABMORMAL MOVEMENTS (IMCL. PROGRESSION, PARALYSIS, COMVUILEIONS)
HEAD POSITION, POSTURE ABMORMAL

SPIME FHEAD (AxlAL) SKELETOMN ABMORMAL

SKINfHORM ABNORMALITIES

HAIR COAT ABMORMAL

LOCAL BODY PART ABNORMAL

AddSign | || DeleteSign 1 |

1) When all signs are added, click the button to



Enter basic data

Pick observations from the lists below. or use interface gait falls easily (Yes)
Pick observations from the lists below, or use |_ : it P
NERVOUS SYSTEM ABNORMAL i
ABNORMAL BEHAVIOUR, ACTIONS, MENTAL STATES v Add ->
bellowing excessive v <-Delete
Explain

® Beef (wet season)

O Beef {dry season)

O Dairy Check Diseases




lmmediate feedback

Possible Diseases Risk Levels
The following Ii_5t contains diseases_that may he causing the problem Risk of being avery contagious disease B
you havg deacrmgd. Alirays ;heck_wnh avet ifvou want to know what get Risk of being a zoonotic disease =
a real diagnosis in case of sick animals. To find out more about a ] ] o
patticular disease, click an the name ofthe disease helow. Rizk of heing an exotic disease =
Disease Rank Risk of a Contagious Disease
Lactation tetany acute (grass tefanyh
Rabies [ There is a riskthat this disease mavy be easily spread to other animals ar
Spinal cord iniu = propeties. This case may represent a risk to other animals or properties if poo
1] ry ; ) . . - R

- ) Phl technigque, carcase disposal or site or equipment disinfection is employed.
Spinal cord compression |
Mucosal disease cerebellar hypoplasia B Risk of a Zoonotic Disease
Incoordination not further specified |
Paisaning lead corwulsive form There is a risk that this disease could be passed to humans. Contact with
Literus rupture affected animals, or conducting a post morem represent a risk to operators if
Wuscle necrosis ischaemic poor PM technique, disinfection or protection are emploved.
Tetanus . . .

Risk of a Exotic Disease

Brain trauma

FParalysisiparesis not further specified
Shakebite

Dtitis medialinterna

Ephemeral fever
Aborion undifferentiated

There is a riskthat this disease may be an important exotic disease (new to
Australia). It is very important that you contact your local government animal
health officer fvet or stock inspectar) to discuss the case as soon as possible.

What next?

Enterotoxaemia C.perfringens type D
Transit recumbency dransit tetanyd
Hypocalcemia nonparurient

1) Add or Remove Signs

|
|
|
|
Toxaermia undifferentiated |
|
|
|
|
|
|
|
|
|

Feturn to the previous page to edit the list of signs.




Guided Investigation

What next?

1) Add or Remove Signs

Return to the previous padge to edit the list of signs.

[ Add or BRemowve Signs ]

2) Guided Examination

The system can attermpt to narrow down the list of possible diseases by asking specific
gquestions about the case.

| Guided Examination |

3) Recommended Actions

Should | call awet? Should | collect samples for analysis? If so, which ones? The systerm can
provide advice onwhat to do now.

[ Fecommended Actions ]




Did you see these signs?

Guided Examination

FPlease indicate if the following signs were present ar abhsent, arifyou are unsure.

o Dhsemvations from a distance {may be dane in the field)
o Hands-on examination (usually requires restraint)

1) Observations from a distance

Did you observe any of the following signs?

Clinical Sign Yes Mo Mot Sure

Animal details -sex, age, status, etc (signaliment)
lactating cow

calving, during first month afterwards

age adult
female
dry Cowy

Behaviour, actions, mental state
EXCESSive response o external stimuli thyperespon

restlessness

convulsions unspecified

CO0O00 O0000O0
000 O0000O0
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comvulsions tetanic frigid)




Disease option

Possible Diseases Risk Levels

The following list contains diseaszes that may be causing the problem Risk of being avery contagious disease |
wou have described. Always check with a vet if you swant to know what oet

a real diagnosis in case of sick animals. To find out more about a UG L LS EeRE l

particular disease, click on the name of the disease below. Risk of heing an exotic disease |

Disease Fank This appears to be a low risk disease. ¥ou should however always use appropriate caution
Lactation tetany acute (qrass tetaryt  E— when dealing with unknown diseases.

Tetanus [ |

What next?

Failure to conceive undifferentiated I
Spinal cord injury I
Campylobacteriosis genital I
Lactation tetany subacute I
Acetonaermiawasting form I
Mastitis gangrenous staphylocaccal I
Mastitis peracute coliform I
Mucozal dizease cerebellar hypoplasia |
Spinal cord comprassion I
Trichomoniasis I
|
|
|
|
|
|
|
|

1) Add or Remove Signs

Feturn to the previous page to edit the list of sions.

[ Add or Remowve Signs ]

2) Guided Examination

Paturition syndrome
Incoordination not further specified
Poizoning lead convulsive form
Intestine obstruction, phvtobezoar
Uterus rupture

Muscle necrosis ischaemic
Toxaemia undifferentiated

Wedritis postoartum septic

The system can atternpt to narrowe down the list of possible diseases by asking specific
questions about the case.

[ Guided Examination

3) Recommended Actions

Should | call awet? Should | callect samples far analysis? If g0, which ones? The svstem can
provide advice onwhat to do now.




Possible Diseases

The following list contains diseases that may be causing the problem
wou have described. Alwvays check with a vet if you swant to know what oet
A real diagnosis in case of sick animals. To find out more about a

Disease option 2

paricular disease, click on the name of the disease below.

Dizease

Habies

Listeriosis meningoecephalitic
Botulism

Brain trauma

Tetanus

Shinal cord injury
Paralysisfparesis not further specified

Hypocalcemia nonparurient
Cerebellum ataxia

Shakehite

Spinal cord camprassion

Otitis medialinterna

Cerebrospinal larval midgrans
Actinohacillosis oral

Lactation tetany acute {grass tetamyd
Myalomalacia

Haemophilus somnus seplicaetmia
Cauda eguina neuritis
Pzeudaorabies (Aujesky's disease)

Stomatitis necrotic (oral necrobacillosis)

Rank
|

Risk Levels

Risk of being awery contagious disease
Risk of being a zoonotic disease I
Risk of being an exotic dizease I

High Risk of a Contagious Disease

There iz a high rizk that this dizease may be easily spread to other animals or

propedies. You are strongly advised to contactthe local government animal

health officer {vet ar stock inspectar) to discuss the case before proceeding to
conduct a post martermn, sample collection, or carcass disposal.

High Risk of a Zoonotic Disease

There is a high risk that this disease could be passed to humans. You are

strongly advised contactyour local government animal health officer (vet ar

stock inspector to discuss the case before proceeding with a post marterm ar
sample collection.

High Risk of an Exotic Disease

There is a high rizk that this disease may be an important exotic disease {new
to Australia). [tis very important that yvou contact yaur lacal government animal
health officer {wvet ar stock inspectan to discuss the case as soon as possible.

What next?

1) Add or Remove Signs



Disease Information

Lactation tetany acute (grass tetany)

Epidemiology

Mostly in mature cows in early lactation on deficient diets in inclement weather, ar an grass dominant pastures aryoung cereal crops.
Diagnosis

Laboraton test: Low bload levels of madnesium. Post modem losy [evel of madgnesium in eye fluid fvitreous humoaour).

Treatment

Control

Dietary supplementation with magnesium; enhancement of energy content of diet. Provision of shelter.

References

Radostits et al Ed8p.1333; Blood PCp 816 Malmo LSr1 80 107, Bryden LIS W40 32

Clinical signs




Disease signs

Signs for Lactation tetany acute (grass tetany)

Sign Rarnk

ane adult 49 50%
female 99.90%
ilness lasts =1 hour =24 hours {course peracute) 49 50%
heart rate =100 per minute 45 00%
excessive response to external stimuli thyperespon 95.00%
lactating cow 45 00%
jawish clenched shut drismus) 45 00%
hlood magnesium [ow 45 00%
nait abnormal unspecified 45 00%
ait stiff 20.00%
down cow (posture recurmberncy’ T0.00%
jansy chiarmpirg T0.00%
calving, during first rmonth afterwards T0.00%
fizssues contain haemoarrhages multinle Pl T0.00%
heart sounds loud T0.00%
comvulsions unspecified T0.00%
convulsions tetanic frididy T0.00%
trernar 70.00%
blood calcium [ow T0.00%
voluntary feed intake = 50% of narmal a0.00%
restlessness a0.00%
rnilk yield dindividualy belov normal a0.00%
ho significant internal lesions HISTO 40.00%
dribibling urine ¥ passing small amounts urine 30.00%

gait falls easily 20.00%



Sign guide
Paralysis/paresis unspecified

General Information

Inability to move parts of the body, or serious weakness of the movements, the type of paralysis not being specified

| Diseases that may show this sign |

[ Home | Change Password | Logout ]




PM Guide

Contents Step 16: Remove the stomachs and spleen -]
Before you start 1. Pull and roll the stormach down and away from its attachments to the roof of the abdomen.
2. The spleen will come into view attached to the rumen as yvou roll the rumen out.
o Training 3. Cutthe spleen fram the rumen and place aside far later inspection.
s Safety 4. You can inspect the ovaries and uterus of female cows and removwe if further inspection is required at this stage.
s Equiprnent 4. Inspectthe hladder and inside ofthe pelvis when the organs have been removed
o How to collect laboratory samples
« Sample containers
&« Guide fo common samples
Getting started
1. Positioning the carcase
2. Skinning
3. Cutting throudh the hip joint
4. Qpening the abdomen
8. Cpenthe chest cavity from inside the
abhdomen
6. Openingthe chest cawity
Bermoving the organs
7. Bemoving the omentum
8. REemove the windpipe and
nesophagus from the neck
9. Cutthe oesophagus and windpipe as
they enter the chest
10. Eemove the argans within the chest
11. Beqin the rermoval ofthe =mall
intestine
12. Remove the small intestines from the
ahdomen
13. Cutthe small intestines free of the
abdomen \
14, Examine and remaowve the kidneys
18, Remaove the large intestine
16. Remaove the stomachs and spleen




Mapping — locating disease In place

BOSSS - Bovine Syndromic Surveillance System Select Layers to Display:
State Boundaries
Coordinate Map Built-up Areas (<]

Towns ([ 1)
MSW RLPE Divisions ¢ 1)

: CUHHA [] oLD Properties ([}

[ WT Properties ¢ [y

. ) [ wea Properties ¢ 13
X Main Roads [ ]Secondary []Local

[ railways
[#] waterways (1) Refresh

Legend:

N Hain Roads

N Freeways

M RLPB Divisions
Il Lakes

M Rivers

M states

I Built-up Areas

Scale: 1:3472424
0 &l 162 243 324 km

Map Controls: & Pan | O Zoom In | O Foom out | O Coordinates | Zoom Size: |2 | Australiz

Instructions: Zoom to the location of the ebservation, then select the "Coordinates” utton below the map, and
click on the location.
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Network of expertise

Ask the Experts

Guestions related to this disease report will be automatically directed to a panel of local and
hiational expents far their comment. The more detail provided in the diseas repor, the easier it will
he to answer the question. Clear photographs are also very useful.

Case report number 138

Suhbject

Text

Submit Question
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Disease O

Chservation Date

Location

Mab Details

Breed
Last Ohserved
Similar Signs

et visit?

Clinical Signs

Graphical
interface

hsm““V  Time and space |

SD,-“EIE,-"EEIEI-’-I

Faddock: v
Latitude: | H Lookup ]
Longitude: I:I
- | Denominator.
Class of Stock
Total in mob I:I
Afiected ]
Cead I:I

1 week O 1 Month O 3 Monthe (&) =3 Months
Oves ®No OUnsure O NA

O ves @ Mo Ifyes,diagnnai5:| |

DISEASE HISTORY “ v |

:

Cptions for
this case

Guided Irvestigation
of possible causes

L4

<-Delete |
W
W

Upload photographs Ask the expens
of this case about this case «—

Comments <—

| Freetext |

[ Mext Obgers

ation ][ Firighed H Cancel ]




New Signs — CRC linkages

Graphical
Pick observations from the lists below, or use |  Interface

RARID FIELD DIAGRHOSTIC TESTS
pen-side test for foot-and-maouth disease (FMD) is positive »

W
W
v Explain

(%) Beef fwet season)
OEleef{drg.f SEAS0M
O Dairy

Breed and Seasan

AUSTRALIAN
BIOSECURITY
CRC

4/07/2005

Your selected ohservations

[lpen-side test for foot-and-mouth disease (FMOY is positive (Yes)

|

Check Diseases

Science Week 2005
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Output — producer information

= Differential list of diseases
= Diagnestic work-up. guide
= Morbidity and mortality data

= Do Ihget more of this than the neighbeérs?
= Did my intervention“make any difference

= Disease history for the property
m EXport market access value

Obyective: make them come back
Qs 0
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AAAAAAAAAA

Ongoing commitment?

What about “active’ syndrome surveillance
using BOSSS?

Sentinel systems

Develop animal health mortality and
morbidity benchmarking systems further

™ 4/07/2005 Science Week 2005 CRC



Survelllance value: We know..

Prevalence of:disease signs in the population

What happened last year

Therefore:

We cansee If disease presentation is
changing over time

This 1s surveillance — note OIE changes
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L :‘“:*’h
AAAAAAAAAA I‘

L 410712005 Science Week 2005 GRG



Advantage — can detect new
and emerging diseases

Pattern recognition system

Something Is happening out there?

Syndrome surveillance is sensitive and general.
Targeted surveillance is specific, and therefore not
sensitive for diseases that are not targeted

Q rON
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Se, Sp and time to detection

General sensitivity of ..

detection method General specificity of

detection method

Exposure Onset of signs . . Laboratory Laboratory
Epidemic samples results
increasing
veterinary
examination

Q FOS
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Activity Monitoring Operatic
Characteristics (AMOC)

Time to
detection

False positive rate

—{-. | -
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How?

= Statistical process control methods
s CUSUM;
s Maybe WSARE, etc
m Detect the trends

= A skilled and functioning human!
= The alert.clinician

Combine the alert clinician with a trend
detection system

Qh POS
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CuSum - BSE In attle
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Where are we at how?

= Proof of concept
= They can do it — proved by the pilot
= Reliability — to be tested
= Why would they keep doing it?
= Thisds untested
= Is there production information vaiue?
s What about when they don’t need a diagnosis?

= How do we cover incomplete coverage
m Use actively’within Dept Ag (eg stock inspectors)
m Statistical techniques exist

s We need access to the image library to allows meaningful
sensitivity and specificity estimates

> = 2
CRC
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What needs to be done

Scale-up testing

Work out how to integrate syndrome
data into the survelillance portfolio

Test between alternative possibilities

Q rON
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Strengths

Weaknesses

Opportunities

Threats

Graphical data entry

Processes and responses to signals
from BOSSS must be elucidated

Disease investigation assistance

Trading partner import protocols

Large disease information
database

Work required to incorporate into
existing systems eg NAHIS

Education

Fear of regulatory impost

Access to ‘experts’ by producers

How to interpret'data

Access to expertise

Unwillingness to provide all data

Detection algorithms

Biased reporting

Improved general surveillance

Lack of support

Mapping capacity

Training-required to use well

Early detection of emerging
disease

Data privacy and security

Improved data consistency

Tried before with stock inspectors
from 1993 in NT and didn’t work
because not user friendly and no
recognised benefit

Describe syndrome distribution

Producers misuse for diagnosis
and make wrong decisions

Learning tool — “Oliver”

Won’t work without “multiple
motivators” for users

Help identify surveillance “holes”

Could send people on “‘wild goose
chases’

Capture of negative data

System will need to be ‘sold’ to
industry

Link to NLIS

Farmers get false sense of self-
reliance and gives less contact
with veterinary system

Addresses a real need

Reliance on technology that needs
to be robust

Link to image library

Increased burden of reporting on
farmers

Immediate feedback

Potential for delayed response

Fit with new technologies

Potential misuse of data

Potential to engage producers

Who pays?

Widen network of producers

Inappropriate ‘experts’ and
quality of advice

Potential to reduce chance of
misdiagnosis

Need for.compatibility with
SCAAHLS and other approaches
to syndromes

Get technical people to where
they are-needed

Issues of ‘quality’ of database

Keeps international observers
happy

Permits prioritisation of veterinary
resources

Who ‘owns’ the data and ensures
integrity

‘Patches’ a geographic strategic
hole in beef cattle surveillance

Ability to integrate with State
systems

Desire for a sensitive surveillance
system vs political expediency

Complements existing systems

Farmers get better understanding
of problems and have greater
contact with veterinary system

AUSTRALIAN
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My plans for the future

= Electronic system
s Hand held device with automatic transfer of data

= Widen the network of experts
m Provjde first port of call for information
m Provide succinct, pertinent, easily accessed info

= Preempt pen-side test development

= Fit with new technologies
m Especially EID and individual animalFmanagement

Improve field level investigation
uﬂi}‘i POS
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