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Goal of the workshop

= Gaining a better understanding on how surveillance and monitoring programs
could be set-up in a more comprehensive way

= Gaining new ideas to set-up better surveillance systems that allow for early
detection and a more timely reaction

= Allowing yourself to think out of the box, allow yourself to see diagnostic in a
broader sense

2. The use of Point of care diagnhostics: Where are they usetul? What are their [imits?

3. The use of new technologies for herd and flock health monitoring e.g. acoustics, cameras
etc.

4. Taking samples at abattoir for herd and flock health monitoring: what are the benefits and
what are the challenges.

5. Use of data and information: How we can use information and data from different sources?
What information and data should be used?

6. Alternative samples: What kind of samples could be used for diagnostic purposes which are
currently not or only used on rare occasions?




Overview

= Growing population

= EU population has increased by
~25% since 1960

= World population has doubled
since 1960

Zoonoses

Global patterns of outbreaks of infectious diseases
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New approaches are needed ]

= Need to look at diagnostic in a broader
perspective
= Using different “classic” data sources
At the farm
At the abattoir
Consumers

= Use of "non-conventional”, non-traditional data
Air filters
Sewage
Feed and water intake
Movement of animals Precision Livestock Farming
New technologies




New technologies — New opportunities

Sound recognition
coughing

RFID (Radio Frequency
Identification) Chips
= feed and water intake

55

Camera system

= heat
" movement

Facial recognition
= jdentification
= fraud detection
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Management of livestock by continuous automated real-time
monitoring of production/reproduction, health and welfare of
livestock and environmental impact.

Berckmans, 2013




New technologies — New opportunities

Accelerometer sensors Accelerometer, pH, motility and Vaginal sensors to detect heat and
with ear tag temperature sensor in rumen changes in pH and temperature

Calving and

Sensors at neck region accelerometer
to measure humidity, sensors at tail
sound, pressure, region

temperature, and
acceleration forces

Pedometer and
accelerometer at
hind limb region

Respiratory sensor at Sensors at chest for monitoring Sensors at meta-tarsal region to detect
mandible region the heart rate animal’s body surface temperature

Sustainable Agriculture Reviews book series (SARV,volume 54)




New technologies — New opportunities

= Audio surveillance systems - detection of respiratory
diseases (pigs)

= Classifying and quantifying cough

Normal
(healthy) cough

949% detection
Mycoplasma 919% classification
hyopneumoniae accura Cy

Porcine reproductive
and respiratory
syndrome (PRRS)




Data generation: Essential principles

e General
Data

Protection
*x Regulation

GARBAGE

Il DATA

GARBAGE i &
RESULTS (i &

GREAT

T TR T e P e Ty Companies / Governments need to:
- justify the need to collect personal data
Good data quality is the starting point for - prove that they can keep the data safe

everything



Data generation: an integrated
approach

Combining and assessing
information from the
entire value chain

.........
.....
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Where should we get the sample?

= There are many options to collect samples of all different kinds
Individual or herd level

Analysed at the point of collection or send to the lab
Taken at the farm or at the abattoir

Blood or oral fluids or feces or process fluids or milk
Environmental samples or sewage or bulk tank milk

' Taking the entire value
chain into account

11
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= On-farm POINT-OF-CARE TESTs or rapid test of diagnotic

. S|mp|e and easy to use! Ghewing gum Handhets-dovees
= Majority with Antibodies target
= Individual or herd contexto

Lab-on-a-chip Smartphone-based

a c

Conjugation pad Test lines (TLs) Absorbent pad QR label

Flow,
ow,

Samplepad  Membrane Plastic backing Lateral flow tests

b

(@ | | el -
o1 : ++ practical in developing

Plastic housing

Fil - p
POCT area (QR box) Sampaé inlet Readout zone (sensor) POCT (strip) C O u n t rl e S
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process at the slaugterhouse

EU legislation establishes special

> Salmonella spp in a series of 50 samples rules  for  the  control  of

A trichinellosis including the
n=50;c=3 : :

requirement for systematic tests

Time and frequency of sampling are regulated according to: for Trichinella in all slaughtered

pigs, wild boar and horses, except
in pigs from holdings  or
compartments officially recognised
as applying controlled housing
conditions.

» hygienic practice and technology
for each slaughterhouse

» design of risk-based process
control or harmonised monitoring
programmes

» production volume

» epidemiological status of the area
from which the animals originate

42 RIBMINS  soun22  we# | Nikola Betic, Du SR 13



iInformation from abattoirs to farms

» Risk factors for T. gondii infection in pigs in Serbia
(with individual pigs as units of analysis)

Variables Risk factor

Age group Sows

Region Western Serbia
Multispecies farming Yes

Disinfection boot-dips at each barn No

Farm type Smallholders’ finishing

» High rate of parasite isolation success by mouse bioassay (22.6%) points to the presenc
e of a potentially high risk for human infection and public health in Serbia

>(A\’ RIBMINS 22-Jun-22 WG# | Nikola Beti¢, DVM
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Alternative samples

= Overview: What kind of samples could be used for diagnostic purposes which are currently not
or only used on rare occasions?

Common samples Alternative samples?

= Blood . Saliva and Oropharyngeal swabs

= Serum « Urine

= Nasal swabs « Environmental matrices: soil, food, water...
= Feces - Meat juice?

= Milk

Meat Juice Serology and Improved Food Chain Information
as Control Tools for Pork-Related Public Health Hazards

E. Felin', E. Jukola?, S. Raulo® and M. Fredriksson-Ahomaa’
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Alternative samples

Advantages and disadvantages of the approach:

- Misdiagnosis? Take into account the production of Ab’s, latency time, the survival time of
pathogens in the matrices...

- False-negative results? Sometimes unknown specificity and sensitivity

+ Like POCTs some matrices are simple and easy to use - without cold chain, easy conservation
forms, long transport or pre-laboratory analysis processing

+ Some may be alternative matrices for POCTs - but it is necessary to test and validate under
specific conditions!

>(“\’ RIBMINS 21-Jun-22 Case Study 1 topic 6 | Ana Carolina Abrantes (Portugal) 16



Conclusion: Integration &

Making better use of data
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) A lot of d?ta ?nd . " Relevant PLF COMPANY
information is available — - Information services
= Combining data from analysis
different sources is 3
possible ﬂ““‘\/’\nata o
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o {.\nalyse data - sound image  Other Earty warning
interpret data 0 O R @
= Using the data - putting PN - o
data into context A H i <

Fully automated
feedback

i Berckmans, 2017
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Integration
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Figure 2: Classyfarm Dashboard, https://www.classyfarm.it/
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Targeted audiance
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Figure 3: Famer’s Dashboard overview, Vet-AMNet
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Figure 4: Veterinarian’s Dashboard overview, Vet-AMNet
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System evaluation

Iterative process (Data collection
and analysis)

a lot of work can only start once the
tools goes online

Analyze Launch

Everytime new functionalities are introduced

Access if the system is performing
as it was expected:

Cost-effectiveness

User friendliness

Precision of the results One Health-ness

@
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Integration
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Learning

One-health-ness .

Working Sharing

Systemic Organization

Figure 7: example of an output generated by the NEOH tool after a full evaluation






