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Definitions & Compopents & Validity and Bias Complex
Concepts Designs Surveillance

Introduction

What is RISKSUR?

FP7 Project “Development and evaluation of scientific methodologies for cost-
effective risk-based animal health surveillance”

RISK-BASED

RlSKéUR ANIMAL HEALTH

Ai m S SANTERO Project Partners Results Terminology News & Events Links e
To develop support tools for the design — ' 3 ’;E‘w
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and evaluation of efficient risk-based A 1

animal health surveillance systems

Welcome to RISKSUR News & Events
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Learning objectives

To explain the concepts of risk-based

surveli

To unc
surveli
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lance

erstand the relation to conventional
lance

erstand the relation to risk analysis

To introduce concept of risk categorization
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Risk Based Surveillance

Hazard

Any agent that could produce adverse consequences to animal or human health

Risk

A function of the probability of an adverse health effect and the severity
(magnitude) of that effect, consequential to a hazard(s) in food

Surveillance

Ongoing systematic and continuous collection, analysis and interpretation of
health data (often designed to detect the appearance of specific diseases),
allowing epidemiologists to follow in time and space the health status and some
risk factors associated with diseases for a given population, for use in the
planning, implementation and evaluation of disease control measures.
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Definition: Risk-based surveillance

«The use of information about the probability of occurrence and the magnitude of
the biological and/or economic consequence of health hazards to plan, design
and/or interpret the results obtained from surveillance system»

Risksur glossary

«A surveillance programme in the design of which risk assessment methods have
been applied together with traditional design approaches in order to assure
appropriate and cost-effective data collection» 3

Stark et al. 2006
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Background: The dilemma

Product

Bacteria

’ ’ Zoonoses
Food-borne Vector-borne
diseases diseases
\ /
Competing surveillance issues — e g
limited resources Evot _
xotic Emerging
(manpower & money) diseases diseases

Antimicrobial
residues
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Information-cost ratio

" Need for evidence-based decision making t
= Need for documented evidence t

= Need for surveillance '

= But: Resources 1

= Optimal use of resources needed

Evidence '
Cost
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Risk-based designs

Preferential testing for hazards that have more serious consequences

Human health
Animal health

Preferential testing in sub-populations (strata) that have higher risk of being
infected

- Risk-based surveillance (RBS)

3. But how do you identify high risk sub-populations (strata)?
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Risk factors

The factors that are influencing or are associated with the risk of causing adverse
effects (e.q. Infection) in specific subpopulations, or that are protective
(«protective factors») like vaccination.

The identification of such risk factors may derive from different sources:

Epidemiological studies (e.g. cross sectional, case-control, cohort studies)
Experts opinion (when gaps in docuemnted knowledge exists)

Risk assessment studies (to provide more precise estimation of the risk for each
subpopulation)
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Examples of factors used to define high-risk strata

Spatial factors
e Climate
* Habitats, land use
e Population densities
* Trade
« Wildlife
* Vectors
Host factors
* Animal species
e Age of animals
e Age of human hosts
* Behaviour

Management factors

Biosafety
Husbandry
Movement contacts
Feeding practice
Antimicrobial usage
Processing practices

Historical risk

History of cases
History of risky practices
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Objectives of risk-based surveillance (RBS)

= to target surveillance efforts at identified high risk groups
=  to set priorities
=  to allocate resources effectively and efficiently

=  Evaluation of risk-based surveillance systems shall prove that the efficacy of
the risk-based approach is equal or higher than that of traditional
surveillance;

= however, the efficiency (cost-benefit) shall be higher in risk-based systems.
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Limitations/disadvantage

It requires prior epidemiological knowledge (e.g. data and information on risk
factors)

It requires epidemiological skills to design and evaluate it correctly
Very difficult to make inference from the results to the entire population

Comparison with other surveillance designs, e.g. between trading partners, is
more challenging
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Definition: Risk-based surveillance

LA surveillance programme in the design of which risk assessment methods have
been applied together with traditional design approaches in order to assure
appropriate and cost-effective data collection,,

|

Risk assessment is an element of risk analysis. It is a systematic and structured
approach to collect, organise and evaluate information related to the likelihood of
an undesired event as well as its biological and economical consequences.
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Risk-based surveillance: Design steps

Risk assessment to select hazards
to be surveyed

Risk assessment to select strata

to be surveyed — =
Risk assessment to select product

to be surveyed —~ =

Random sampling -
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Framework for comparison (1)

Validity and Bias Complex
Surveillance

Steps / elements

Conventional surveillance

Risk-based surveillance

Objectives

The objectives of a surveillance
programme are a key
determinant of the design.

The objectives of a
surveillance programme are a
key determinant of the design.

Hazard selection

The hazard of interest (virus,
bacteria, disease syndrome) is
selected.

The hazard of interest (virus,
bacteria, disease syndrome) is
selected using risk
assessment.

Case definition

Case definition is based on
available diagnostic
procedures.

Case definition is based on
available diagnostic
procedures.

Test procedures

Sensitivity and specificity of the
diagnostic tests are major
determinants of the validity of
the surveillance results.

Sensitivity and specificity of the
diagnostic tests are major
determinants of the validity of
the surveillance results.
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Framework for comparison (2)

Validity and Bias Complex
Surveillance

Steps / elements

Conventional surveillance

Risk-based surveillance

Target population(s)

Region, location

Usually selected at random.

Selected based on risk factor
studies.

Species Selected based on hazard Selected based hazard biology
biology. and risk factor studies.
Farms Usually selected at random. Selected based on risk factor
studies.
Animals Usually selected at random. Selected based on risk factor

studies.

Timing, interval

Usually selected based on the
epidemiology of the agent and
considering infection dynamics

Usually selected based on the
epidemiology of the agent and
considering infection
dynamics, risk factor studies.
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Framework for comparison (3)

Validity and Bias Complex
Surveillance

Steps / elements

Conventional surveillance

Risk-based surveillance

Statistical analysis,
outcome

Standard statistical analyses

Standard statistical analyses
and additional analyses for
comparison to conventional
surveillance

Communication of results

A series of options are
available: Oral, written, web,
media etc.

A series of options are
available: Oral, written, web,
media etc.

Consequences of positive
outcome

The action steps following
positive results need to be
determined and organized.

The action steps following
positive results need to be
determined and organized.

Feedback mechanisms

Feedback to the people
involved in data collection is

essential for quality assurance.

Feedback to the people
involved in data collection is
essential for quality assurance.
Inclusion in risk assessment.
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Advantages and disadvantages

Conventional Risk-based

-+ Higher benefit-cost ratio
-+ More efficient

+ Methods available

+ Well validated

+ Commonly accepted

- Expensive

- Low information content (all negative)
- Not efficient

-+ Suitable for rare events
- - Data availability?

- - Analytical methods to be
developed

- - Equivalence assessment to be
developed

- - Acceptance?
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Application on dairy sectors

o L W

S ‘r J. Dairy Sci. 97:6835-6849
2 http:/idx.doi.org/10.3168/jds.2013-6821

- w © American Dairy Science Association®™, 2014. Open access under CC BY-NC-ND license.
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Designing a risk-based surveillance program for Mycobacterium
avium ssp. paratuberculosis in Norwegian dairy herds
using multivariate statistical process control analysis

A. C. Whist,”"? K. H. Liland.1' M. E. Jonsson,I S. Sabe.t S. Sviland.I O. @steras,”§ M. Norstrém.I
and P. Hoppl

F. Briltigadr, T. Berger, B. Klrin sad J. Daduisr

Risk based surveillance of milk and dairy products

F. Brilisauer!, T. Berger®, B. Klein® and J. Danuser!
Federal Weterinany (MSce, Berme, Switrerland

‘Agroscope Liebafeld-Posieux, Berne, Switzerand

Cartanal Labaratary, Epalinges, Switerland.
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Risk based surveillance of milk and dairy products

F. Brilisaver!, T. Berger?, B. Klein* and J. Danuser!
TFaderal Veterinany (Mfce, Berme, Switzerland

‘Agroscopn Licbefeld-Posieux, Berne, Switzedand

ILamtanal Labaratary, Epalinges, Switrerland,

= A risk assessment on the public health impact of milk and dairy product was
conducted in 2001

= Based on this risk assessment a risk based sampling plan for milk and dairy
product was established

= Pasteurized milk and 16 dairy products (>10.000 samples) were sampled during
one year

= Results showed a low prevalence of pathogens and high microbial quality
standard of milk and dairy products

* However, room for quality (hygiene) improvement was revealed and resulted in
suggesting official inspection on a regular basis




Risk categorization

* The purpose of classifying food businesses according to
risk category, is to allow the regulatory agency
responsible to food inspection to prioritise inspections
of food businesses based on those which pose the
greatest potential risk to the populatlon if the safety of
food is out-off control.

P W

-~ * & Guidelines for risk
categorization of food
and food establishments
applicable to ASEAN
countries

Guidance Document for the
Risk Categorization of
Food Premises

2011
FAO ROAP, Bangkok, Thailand

Milk Safety Project
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Risk categorization

Levels of risk are attributable to a number of risk factors including:

* Profile factors:

- the type of operation,

- population served,

- complexity and extent of food handling

* Performance factors such as those that are attributable to the operators’
performance and commitment to food safety practices

- compliance with regulations,
- commitment to training of food handlers,
- the extent to which they incorporate food safety plans into their operations.




Risk categorization

* Risk Categories

* A risk category of high, moderate, or low will be
assigned for each food premises based on the total

calculated risk score

Table 1: Risk Category and Frequency of Inspection

Risk Category Score Frequency of Inspection
) Not less than once every four
High 55-230 -
= months
Not less than once every six
Moderate 20-54 ol
months.
Not less than once every twelve
Low 0-19 -
months

Milk Safety Project
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Check if the primary productis:
- ~e animalsg Iestock, fish, poultry) up to the point of slaughter;
—  fish {chilled fresh, head on, gut nj;
—  harvestad live shellfish and Ive crustaceans; or
— grain {producers, handlers, storage).

Guidelines for risk

categorization of food

and food establishments

applicable to ASEAN QP1 ~ QP4 //\‘
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Risk categorization

Table 2. Risk categorization in businesses dealing with secondary foods

Businesses dealing . . Risk-category
: with secondary foods Main actrvily Qs | Qs2 | QS3 High | Medium Low
dealing with Main Activity Risk-Category Manufacturer
primary foods High Mediu Low Dairy products
. (il + Pasteurized milk HTST processing, aseptic yves | yes | yes X
: atl Animal yes no kagi
packaging
husbandry, — - - -
slaughtering, + Sterilized milk UHT processing, aseptic yes | yes | yes x
fresh handling packaging
Piggery ﬁl?lsrl?:?rl] d yes  no X + Sweet condensed milk | Formulating, heat yes | yes | no X
sla ughterri‘ﬁg, i pmoess_ing f packaging
fresh handling * Milk powder Pasteurization, spray ves | ves | no X
Dairy Farm Animal yes  no X drying, peckaging
, N —
small scale hushandry, Ice cream Formul_an(m,fmezmg, ves | yes | yes X
milking packaging
* Yogurt Formulation, fermentation, ves | ves | ves X
packaging
* Cheese Curdling, fermentation, ves | yes | vyes X
packaging

Frequency of Inspection
Risk Category (every x months)

Starting Maximum Minimum
Point

High-Risk Food 6 12

Business

Medium-Risk 18
Food Business

Low-Risk Food
Business

Milk Safety Project | 25




Research in Veterinary Science 95 (2013) 69-75

Contents lists available at SciVerse ScienceDirect T

VETERINARY

Research in Veterinary Science

tLS[:\']]:R journal homepage: www.elsevier.com/locate/rvsc

Raw milk-associated foodborne infections: A scoring system for the risk-based
categorisation of raw dairy farms

R . Table 1
A. Ricci®*, K. Capello?, V. Cibin?, G. P0zza® Results af the AHP exercise - priarifiztion af the varidles in the first twa levels of the hisrarchical structure. The mumbers indicaie the rdative value af exch varishle 25
caloulated by the software.

*Istituto Zooprofilattico Sperimentale delle Venezie, Legnaro (FD), Iraly

b Az-ULSS 15, Regione Veneto, italy Expert 1 Expert 2 Expent 3 Expert 4 Expent 5 Expert § Expent 7 Expert 8
Farm struciures 020 LS k] 030 L] a7 010 17 024
Farm mamagement ns2 066 054 L] a7rs 070 0% W65
Herd health status 028 015 016 LT ais 020 w7 il
Farm strudturnes
Adult animals IS L] 016 028 i) as52 o 025 022
Calves s 04 008 LT 04 0.0 i) LT
Milking machine 027 030 L1 ] il 026 036 (i) 042
Milk storage 033 03z 025 040 a3 0.43 wi7 a7
Feedingstufis storages 016 018 016 LiLin) 005 0.06 06 o3
Farm manggement
Milking machine management 27 034 030 024 a6 [y i3 035
Milk shorage a1 a1 014 036 005 07 Litin) LS L
Farm general mamag ement aia aid aia i1 iz 013 i) a3
Milking management n2s 020 027 Lz ] as1 028 55 035
Farm hygiene a7 aii a9 @il 026 iR} [ Tr iy
Herd henlth stats
Health and hygiene anditions 027 12 028 016 056 015 15 045
Incorren distary balance g il
Animal welfare 022 022
“Raw milk® mws separated from the others aa7 055
Total inomsistency oz o3

Fig. L Farms ranking based on the ratio between the @loulaied and the minimum potential scone
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