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What happens after an infection?
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What happens after an infection?

* Virtual farm with 25 animals.
* All animals are at the farm the whole year
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What happens after an infection?
* Virtual farm with 25 animals, all animals are at the farm the whole year
Epidemic curve
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Case definition

* What is a case?
= Clinical signs
* Laboratory diagnostics (PCR, antibody test)
* Contact to other infected animals?

Your turn (think two minutes about the following questions)
* When do you count a case?
* Discuss the pros and cons?
Go to www.menti.com and use the code 5945 17 9
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Case definition

* As it might be difficult to decide, whether an animal/person is
counted as diseased or not, there often is a case definition, e.g.

Article 9
Case definitions
1. The competent authority shall classify an animal or a group of animals as a suspected case of a
listed disease or of an emerging disease when:
a) clinical, post-mortem or laboratory examinations conclude that clinical sign(s), post-mortem
lesion{s} or histological findings are indicative of that disease;
b}  result(s) from a diagnostic method are indicating the likely presence of the disease In a
sample from an animal or from a group of animals; or
c) an epidemiological link with a confirmed case has been established,

Morbidity

number of diseased individuals in a defined period
population at risk

morbidity =

* Proportion of animals diseased (in a defined period) divided by the
population (at risk)

* What are ,diseased” animals?

* Infected
* Clinically ill
* Positive tested
TR 9D ome
Mortality
. number of dead individuals in a defined period
mortality =

population at risk

* Proportion of animals died (in a defined period) divided by the
population (at risk)
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Case fatality

number of dead individuals in a defined period
number of diseased individuals in a defined period

case fatality =

* number of animals died (in a defined period) divided by the number
of animals diseased (in a defined period)
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Incidence
* Incidence relates to the number of new events
* |t can be expressed at
* InCdence count
* incidence risk (R), or cumulative incidence
* incidence rate (l), or incidence density
Source: lan Dohoo, Methods in
epidemiciogh Research, 2012
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Incidence risk (R) or cumulative incidence

R = number of newly affected individuals in a defined period
- population at risk

* Incidence risk

* Incidence risk measures the number of new cases over a period of time in the
population (at risk)

* Cohort study, monitoring
* Animals that are diseased at the begin of the study need to be excluded

* Caution: Often wrongly called as ,incidence-‘rate”
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Incidence risk (R) or cumulative incidence

fLl___ of

R = number of newly affected individuals in a defined period
B population at risk

* What s the ,population at risk“?
* Mastitis

Go to www.menti.com and use the code 2134 255

g Y p——

Incidence -

Infoction timeise

—_——

e )

- ——

- .n.- - - 'A.
*  What is the cumulative incidence between 1% January and 31" March?
When only 10% of the infected animals show clinical signs: How many
new cases would have been detected?
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What s the incidence between 1" January and 31" March? 12

When only 10% of the infected animals show clinical signs: How many
new cases would have been detected? 1
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Incidence rate (I) or incidence density

_ number of newly affected individuals in a defined period
~ number of person—time units at risk during the time period

* Incidence rate
* Incidence rate measures the number of new cases over a period of time

« Cohort study, monitoring
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*  What is the population at risk?

* What is the incidence rate (time unit month) and incidence risk in the
farm in the whole year?

T 85 emm
Incidence
Infection limelee
B 0%

Owrm
*  What is the population at risk? All 25 animals
* What is the incidence rate (time unit days) and incidence risk in the farm in the
whole year? 19/5209 days= 0.36% or ~19/173 months = 11 %
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Prevalence
_number of cases
 population at risk
* Prevalence:
* Proportion of a population found to have a condition.
* Number of individuals with the disease at a certain point of time among
those, which can get the disease.
* Cross-sectional study
FLil L n
Prevalence
Wection limelne
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*  What is the prevalence at 10™ April? (see line)
* What is the difference in prevalence using a antigen/antibody test?

e 0

*f—L! i '-:" Jo—

Prevalence

Wection timelne
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+  What is the prevalence at 10™ April? (see line) Answer:

* What is the difference in prevalence using a antigen/antibody test? Am!""’ 2/25=8%

Antibody: 13/25 = 52%




Exercise 1

* “Exercise Incidencel.xlsx”
* Calculate the prevalence in December and March
* Calculate the cumulative incidence and incidence density for

the year z ——— eSS =
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RISK ANALYSIS

Tanja Knific, Inge Santman-Berends

B cuse .

== SOUND control

Learning objectives

* Understand terms: hazard, risk, ..

* Know the components of risk analysis

* Understand risk analysis reports and studies

Risk analysis

And 50

analusts
]

| 10



Defintion of Risk =2\ SOUND control

= a situation involving exposure to danger/hozard
The possibility that something unpleasant or unwelcome will happen

= probabillity of occurrence x likely magnitude of consequences (blological
and economic)

Risk is never 0

Acceptable levels of risk depend on:
* country
* susceptable species (zoonoses)
« morbidity, mortality
* 2CONOMIC CONsequences

Risk analysis - WHAT 5= SOUND control
objective and . and
transparent process — |nform§t<)5‘ 2
of assessing the risks of defens

adverse events decision-making

Risk analysis ==\ S0UND control

Disclaimer

There is no one right way to do
a risk analysis.

| 11



Risk analysis
WHY: The beginings

Babylon (3200 BCE) - risky venture, arranged marriage,
building site -> advice by priest-like consultant

Formal risk analysis (1960s and 1970s)

* nuclear and chemical industries
Microbial risk assessment [early 1990s)

* water quality management

* space exploration

EFSA - 2002

° Q5
H SOUND control
e
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Risk analysis
WHY: The trade awakens

1 Prevention of international disputes
(e.g. EU ban on US beef import)

WTO: Sanitary & PhytoSanitary (SPS) agreement
National health and safety regulations for protection of:
* human health - food safety

* animal health

* plant Health

» should not be used as an excuse for protection of
domestic industries

2. Prevention of public scare
(e.g. BSE, Al, corona beer ;)

p
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Risk analysis

WHY: The rise of applicability

(A
H SOUND control

e T

« rational and objective review of what is known at a particular

pointin time

= consensus between different stakeholders

* identification of knowledge/data gaps

It never includes all the possible
information

* time constraints

* data availability

THE SAGA CONTINUES

| 12
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Risk analysis - WHO ;._,’ SOUND control
* Food Safety
WHO, FAO, Codex Alimentarius
EC, EFSA

* Animal Health
OIE, Terrestrial Animal Health Code
* Plant Health
FAO, Int. plant protection convention

Risk analysis - WHO ';..,’ oD oot

Multidisciplinary team:

= experts on risk-analysis
* scientists — on the topic
* + many other fields

* policy/decision makers
* stakeholders

Requirements:

* broad approach to the problem
* participation of all stakeholders
* extensive data collection

. . @ s
Risk analysis - components Qgg%sqquocm

General framework

hazard 2 risk Y risk
identification Bl assessment EEl management
£ ff

~»

communication

| 13



Hazard
identification

S
S SOUND control

Hazard = biological, chemical or physical agent in an animal or animal
product with the potential to cause an adverse health effect

Precise question/objective of the analysis

« identify hazard — pathogenic agent

« risk — disease introduction, epidemic, exposure via food
* level - country/region/herd

* time frame

What are possible consequences?

Risk mE'“ 0 Q5
7 ; | 0%0. SOUND control

assessment

STVTITES dy

A scientifically based process, evaluation of
* likelihood and
* biological and economic consequences

Steps - depending on the question
1. Entry assessment

2. Exposure assessment

3. Consequence assessment

Type —depending on the goal, available data

* qualitative
* quantitative
Risk (A

+ SOUND control
assessment '
Collection of information GET AL THE

INFORMATION You CAN,
WELL THINK OF A
USE FoR IT LATER.

Define the information needs

Sources
* empirical data - preferred

* literature E
* expert opinion e

| 14



Quantitative vs n mi n 295
o.-

1 SOUND control
qualittive
Qualitative Quantitative
* notin exact probabilities; e.g. * exact results: probability (distribution)

low or high risk ’
* in depth analysis
* not so detailed
* time consuming
* faster

.
* applicable in many situations requires refiable data

« subjective perception of * statistical, mathematical models

meaning of the results * better information for decision
-> inconsistent decisions, making
ineffective risk management * less ambiguous
> Wit av e comparstive fest stp * perceived too certain

-

Qualitative " 7 " ’o.f' SOUND control

Qualitative measiees of likelihood.

Level Descriptor Example description
A Amost cartan s expeciod o oocur i moat cremstancos
8 Lty wa bty cocur In mest
c Poesble Mgt oocur o shoukd oow 8t some ime
o Uriiaty Coutd occut it some Hime
3 Rarn May occer only s sscoptionsd crcamstanons
Tabie 3.4t Oualy: ol o imgsace
Lovel  Os
1 g art gnicart opact Wie St in fermel rpetmon e e 1
FAOIWNOJM.RI!&CMMM 2 [ n—m-“w—m—-m
1
M Microtiological Risk ’ Wadanie h—-wm-—n-‘a—-—--—
Assessment Series 17, Aome. 116 pp. D _""""""""‘"‘"‘ (RS5O
pt o ] o
R T T T ™
. Lesurers MG TR N W CRRAMETT STV e of Sratee

Qualitative ' m“—! i " o’g?-%so_quom
[ e
Risk matrix

wo/wuo 2009. Risk charactenzation |
mtaoﬂologiul hazards in food:
I Risk
Anessmemsmes 17. Rome, 116 pp.

Table 3.4c Qualitative risk analysis matrx: level of risk.

Likelihood Consequences
1 Insignificant 2 Minor 3 Moderate 4 Major 5§ Catastrophic
A (aimost cortain)  Modarate Hgh Very high Vaey high  Vary high
B () Modarate Hgh High Very high  Vary high
C (possibie) Low Moderate  High Very high  Very high
D (unbledy) Low Low Maodecnte Hgh Very high
E (rare) Low Low Modecate Hgh High

| 15



Quantitative

Types of models
« deterministic
* stochastic
7
Frovataty ' \
p— \¥
FAOYWHO. 2009. Resk ch ot biclapcs Fazards in food: guideines,
Micrshiciopicat Bivk Assensment Senes 17, fiome, 116 pp.
Risk - - 3%
i ! > SOUND control
management . o

Decision between alternative risk reduction options

* risk assessment = scientific information

» stakeholders' opinions/values

» other factors: economic, social, cultural, ethical, trends

Risk managers/decision makers
* need to understand used methods and results

Risk 3N R s0c
" . <= SOUND control
management — o ==

Implementation of regulatory measures

Monitoring of the effectiveness of measures by
government, private sector and other stakeholders

Inclusion of new findings -> changes in measures

| 16
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COMMUNICAtioN | |

—

All involved

* risk assessors

* risk managers/policy makers

* consumers + interested parties

Distrust between public and institutions

Public percepion of risk
* yes/no

« personal beliefs

* emotional reactions

Risk analysis — END(LESS) S5 s o
Many feedback loops and steps

The individual steps are repeated:
*« as many times as required
» when better information is available

Repetition of interactions between risk
managers, risk assessors and other
stakeholders!

The big picture o’.g%mww
g

* You are advocate for science
* what you do and how you do it matter
« be mindful of your communication with everyone

* Set priorities - this is the only way to know where you are going
* Avoid unnecessary risk - check your relationship with risks in your life

* You are not alene

* nomatter of the lem you have, there are people who had and have the same problem -
find data, books.mwrsw P

* know that hardly anything is only about you ~ 5o [isten to ather people

* Expectation management - fallure is part of learning

| 17
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Diagnostic Tests

Maria Guelbenzu, Carola Sauter-Louls, 16rn Gethmann
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Contents 2 -2\ SOUND control

1) What is a diagnostic test?
2) What is Sensitivity (Se) and Specificity (Sp)?
3) Two-by-two table & cut off

4) Positive and negative predictive value
5) Influence of prevalence on PPV and NPV

6) Comparison of two test systems (“Gold
standard”)

7) Sequential / parallel testing

What is a diagnostic test?

* Clinical examination

* Temperature measurement

* PCR analysis of the blood = virological test
* Ab ELISA - test for antibodies

Any device or process design to detect, or
quantify, a sign, substance tissue change or body
response in an animal, Test can also be applied at
herd level or other level of aggregation.




Diagnostic tests =2\ SOUND control

Direct methods

= Culture: slow, low sensitivity

* PCR: high sensitivity and
specificity

* Virus isolation

Indirect methods

* Antibody testing

- ELISA
- CFT
ol Days After Infaction
Campos et al. 1992
- - ° L 2
Diagnostic tests 2 2\ SOUND control

* Screening versus diagnostic

* Analytical sensitivity: lowest concentration of a chemical /organism/substance
that the test can detect.

* Analytical specificity: capacity of a test to react to only one chemical
compound.

* Accuracy: ability to give a true measure
* Precision: how consistent results are

' SenSitiVity and SPECiﬁCity = + 7 SOUND control

« Sensitivity is the proportion of true
positives that are correctly identified by
the test

« Specificity is the proportion of true
negatives that are correctly identified by
the test

| 20



Sensitivity and Specificity SOUND control
Condition (as determined by “Gold
standard")
Positive Negative
Positive a b
Test
outcome
Negative (5 d
Sensitivity and Specificity SOUND control
Condition (as determined by "Gold
standard”)
Positive Negative
False Positive
Positive | V¢ p:"""" (Type 1 error) ath
Test b
outcome False Negative .
Negative (Type Il error) —_— N:ganve ced
c
adc bad
SenSitiVity SOUND control
« Sensitivity is the proportion of true
positives {individuals with the disease)
that are correctly identified by the test

* The likelihood of an individual having
the disease delivers a positive test
result.

| 21
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Sensitivity and Specificity &7 SOUND control
Condition (as determined by “Gold

standard”)
Positive Negative
Positive True P:sitive False Pbosmve aa b
Test
outcome ! I False N:gauvc True N:gaﬁvc isd
Sensitivity Specificity
S a r
e = - ——
a+c¢ TP+FN
Number of sick animals with a positive test result/ Number of all sick
dagiis gl o
Sensitivity and Specificity S SOUND control
= Specificity is the proportion of true
negatives (individuals without the
disease) that are correctly identified by

the test (who give a negative result on
the test)

* The likelihood that an individual will
give a negative test result without the
disease.

a3giss gL 8
Sensitivity and Specificity <= SOUND control
Condition (as determined by "Gold
standard")
Positive Negative
Positi True Positive False :oslﬁve Swb
Test —
outcome —— False u:mm True N:;anvn Soid
Sensitivity Specificity
Sp = d TN
P=b+d FP+TN
Number of healthy animals with a negative test result/ Number of all heaithy




Sensitivity and Specificity

True Positive True Negative
Test True Positive False Positive
Positive Kl b
Test False Negative True Negative
Negative [S d
Sensitivity Specificity

o s
~ SOUND control
L

o

o o a TP

C=4d+c TP+FN
FN=1 —Se

o A . TN
P=L+d _FP+TN

FP =1 -Sp

Sensitivity and Specificity

oS
e SOUND control
L g

. Sensitivity and Specificity

> SOUND control

| 23



Sensitivity and Specificity

Sensitivity:
* Tight mesh = high sensitivity

* Fish out many, if possible all, with
infection

* Increased false positives

« If ELISA: 99.5% sensitivity

- 995 out of 1000 animals are really
positive

- 5 out of 1000 are false negatives

Sensitivity and Specificity

Specificity:
* Wide mesh = high specificity

* Those who are fished out should really
have the disease

« Increased false negatives
* ELISA: 99.5% specificity

* 995 out of 1000 animals are really
negative

« 5 out of 1000 are false positives

Sensitivity and Specificity

Test with: Sensitivity 98%; Specificity 95%;
Prevalence 10%

* 50 out of 500 infected

* 49 out of 50 infected detected

« Of 50 infected, 1 false negative

« Of 450 non-infected animals, 22 test
positive (false positive)

| 24



oy
Cut off value 'o. SOUND control
Interpreting test results  ~ healthy diseased
that are measured on a =1 IR~
continuous scale g
1 3
D-
faksp / false
8- negitives / pasttives
o l\_
= I o Bad 8 ‘
0 10 2 . x 40 50
5 ' ) Theusfield 2001
¥
Cut-off value e SOUND control
value  heatthy 1 =
1 ]
2 2
3 €
4 4 =
5 a4
L “a g
T 145 »
(] N
s % ]
k|
1" 10 S
12 a ]
e
1% ' 7 .
w irs
1 H "
‘: 1 : ;
‘ ’
0
7 w i
n 12 P I BB EEN ol b [ 1 ' v "
a 5 1 3 01 0 0 0 1 8 0 % M N OM M RTEYE TR DR
v
Cut off value e 2 e
* Depending on purpose: i.e, initial screening = increased Se
Calculation:
« 2 or 3 standard deviations greater than the mean of the test values of the

unaffected individuals.
* Values that minimise cost or misdiagnosis

« Calculation of likelihood ratios, and construction of ROC curves

* Likelihood ratio: provides a suitable summary measure of a test’s performance,
when the test is applied in a population, which is independent of prevalence.

| 25
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Cut off value O% SOUND control
<)

* Likelihood ratio of a positive test result (LR+) is the ratio of the proportion of
affected individuals that test positive, and the proportion of healthy individuals that
test positive,

LR+ = Se‘mlf‘:mjtvy
(1 =Specificity)

If LR+ = 110, a positive result is 110 times as likely to come from an animal with disease,

as from an animal without the disease.

* The likelihood ratio of a negative test result (LR-) is the ratio of the proportion of
affected individuals that test negative, and healthy individuals that test negative.

R—= (1 — Sensitivity)

iRz Specificity

The LR+ for various cut-off values for continuous or ordinal test variables can be
presented graphically by drawing a ROC curve

o
. Cut Off , o ) 2 o 2 SOUND control

Sensitivity t Sensitivity ‘

specificity ) specificity T

Positive Predictive Value (PPV) > -2} SOUND control

Predictive value of the positive result of a certain test

with regard to a certain disease:

* The percentage of individuals who test positive who
also have the disease.

* The likelihood that an individual who tests positive
will have the disease.

* The likelihood that a positive test result is really
positive.

| 26
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Positive Predictive Value (PPV) <~ SOUND control
Condition (as determined by "Gold
standard")
Positive Negative
{ Positive True Positive False Positive PPV
Test 8 b
outeome Negative False Ncegatwe True N;galwe NPV
Sensitivity Specificity
Sensitivity: a / (a + c) = TP/ (TP + FN|
specificity: d / (b +d) = TN/ (FP+TN) PPV = “_‘:7, = r:rr
. g ay .°
Negative Predictive Value (NPV) = S0UND control

Predictive value of the negative result of a specific test
for a specific disease:

* The proportion of individuals who test negative who
do not have the disease,

* The likelihood that an individual who tests negative
will not have the disease.

* The probability that a negative test result is really

negative.

. o o
Negative Predictive Value (NPV) o2
Condition (as determined by “Gold
standard")
Positive Negative
Positive True Positive False Positive PRV
Test 3 b
outcome False Negative True Negative
Negative s d NPV
Sensitivity Specificity
Sensitivity: a / (a + c) = TP/ (TP + FN|
o T~
Specificity: d / (b+d) =TN/(FP+TN) NPV = b e

| 27



Sensitivity, Specificity, PPV and NPV

Condition
Positive | Negative | total
- Positive 136 7 143 0,951 PRV
outcome | . oative 5 124 129 0,961 NPV
total 141 131 m
0,965 0,947
Se Sp

Influence of prevalence on PPV

Fop.: 10000; Condition
Frov; 20%; il
Se: 0,98, 5p: 0,99 9
Test Positive 1360 80 2040 | 3 ppy- 0,960
outcome | Negotive &0 7920 7960
total 2000 8000 10000
Pop.: 10000; Condition
Prov: 1%
S6; 0,98 5p: 0,99 Positive | Negative | total
Ta | Positve | o8 » 197 | 5 ppv:0497
outcome | yeoative 2 sgo1 | 9803
total 100 9900 10000

oS
+ 7 SOUND control
o

Prevalence:

Proportion of individuals in a
population who have the
disease at a given point in
time,

Probability that an individual,
chosen at random from the
population, has the disease.

Influence of prevalence on PPV

Fig. 203 The mlationship between pravalence and peadictive

value of & positive test result. +; Sensitivity = 99, specificity =

9% o sensitivity = 20%, specifioty = 70%
Theusfield 2001

| 28
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Influence of prevalence on PPV > == SOUND control
http: //www winepl net/uk/index htm

Diagnostic

Estimation of predictive values

10% Prevalence 0.01% Prevalence

Se 99% Sp 99% Se 99% Sp 99%

Population 10M Population 10M

Calculate PPV, TP and FP Calculate PPV, TP and FP

« PPVIL7% * PPV1%

* 990 true positives
* 99,990 false positives

* 990,000 true positives
* 90,000 false positives

o
. Influence of prevalence on PPV > == SOUND control

How to increase the PPV?
* Useitin a population with higher prevalence

* Use a more Specific test with same or higher Sensitivity- As Sp
increases, so does PPV as the number of false positives approaches
cero

* Use more than one test

Limits of diagnostic tests 2=\ SOUND control

* The quality of a diagnostic test determines if | can use it
for a special purpose. E.g. a test with a Sp 92% can not
be used to detect a threshold prevalence of 1 %

* Se and Sp can be varied by changing the cut off value

* The diagnostic test has to be chosen by looking at Se, Sp
and prevalence
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Influence of imperfect tests on sample size @*"- souno control

* Sample size increases
* A population can be free even if you have positive test results

Example:
Detection of disease 5% threshold prevalence, 95% confidence,
population size 10,000

-59  samples required with Se 100%, Sp 100%

-376 samples required, cutpoint no of
reactors: 27 with Se 96,5%, Sp 94,7%

Comparison of two testing systems =" SOUND control

* ‘Gold standard’.... Not always perfect!

* Lower Se in Gold Standard will cause decrease in Sp of the test
evaluated

* Lower Sp in Gold Standard will cause decrease in Se of the test
evaluated

* Gold standard should be applied to animals (healthy and diseased)
that are representative of the population

Comparison of two testing systems === SOUND control

Receiver-operating characteristic S =
(ROC) curve ' e e

A:Spec. Sens. Cutoff
s . I‘ . 0 0

/ 002 042 >=280

;" " s 010 082 >=80

. |“”° 031 097 >=a0
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Parallel/sequential testing

Parallel testing
* Conducting two or more tests at the same time

* Animals are considered to be affected if they are positive to
any of the tests.

* Increases Se and NPV
* Reduces Sp and PPV

* Disease is less likely to be missed - but false positives more
likely

Sequential testing

Parallel/sequential testing 22\ SOUND control

Conducting two or more tests in sequence (i.e. consecutively)

Typically, animals are considered to be affected if they are
positive to ALL tests,

Increases Sp and PPV

Reduces Se and NPV

Increases the risk that disease will be missed
Test with highest Specificity should be used first

- s o 3
Parallel/sequential testing 0% SOUND control
-
Parallel Sequential
Tests performed at the same time. Second test only performed if the first is
Results are combined. positive,
Positive = Any positive result Positive = All positive results
Higher Sensitivity & NPV Higher Specificity & PPV
Lower Specificity Lower Sensitivity
Rule out a disease Rule in a disease

Rapid assessment. Test & removal,




- 5 o
Parallel/sequential testing ;.— ®_\ SOUND control
Test: TestA TestB Serial Parallel
Sensitvity ;- 80%.  90% Sensitivity : 72.0% 98.0%
Specificity :  90% 99% ificity : 99.99% 89.1%
Prevalence %: 20
Population Size : 200000 Positive Pred. Value : 99.4% 69.2%
Negative Pred. Value : 93.5% 99.4%
Apparent Prey, : 14.5% 28.3%
Youden's J : 71.9% B7.1%
Flabliity ; 04,3% 90.9%
Dls.  Heal, Dis,  Meal,
+ 28800 160 + 39200 17440
i 11200 155840 800 142560
Winepi.net
Parallel/sequential testing ;; ™\ SOUND control
Considerations
* Test independence: PCR/antibody testing
« Test/disease characteristics:
- Johne's testing in animals < 2 years old
- BSE testing < 12 months-old
°
Summary 2=\ SOUND control
()

Diagnostic tests characteristics will influence
the quality of data obtained

« Se and Sp can be varied by changing the cut off
value

* The diagnostic test must be chosen by looking
at Se, Sp and prevalence

* Need to know the disease and test
characteristics

* Multiple tests may be used

| 32



Resources = ===\ SOUND control

http://www.winepi.net/uk/index.htm

https://epitools.fp7-risksur.eu/tools/index?toolld=44

https://epitools.ausvet.com.au/roccurves

Thanks for your attention ';. ©_X SOUND control
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Sample size

Jorn Gethmann, Carola Sauter-Louis

Agenda

* Why sampling?
* Sampling methods
» Mathematical background

* Sample size calculation
* Detection of disease
* Prevalence estimation

* Influence of Se/Sp on sample size

UL - P——

Population il




' F“ : 2 0.?'.» ST —

-

Disease status '

How to find out, if and how many animals are diseased?

Write your suggestions in the chat

[ izll ! o"?‘.a SOUND ssetrel

-

Sampling =)

* Census
* All individuals of a population are investigated.

* Only means of measuring the distribution of a variable in population exactly.
* Expensive, difficult

= Sample survey
* Some individuals of a population are investigated.
* The distribution of variables is estimated

« Assumption: population consists of representative subunits, characteristics of the aggregate
can be estimated form the subunits
* Less expensive, easier

Thrusfield, 1985

Sampling S

What is a sample?
* Only a small proportion (sample) of the population

Why to use a sample?
* Inexpensive and fast
* Monitoring and Surveillance

|35
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Sampling
You decided to run a sample survey to find out
1) if the disease is present
2) How many animals are diseased
Discuss briefly, what you need to know
- To determine how many animals need to be tested
- To decide, which animals have to be tested
- How to perform the sampling
= ill ! = o."?.;-b SOUND ssearel
Sampling methods = o
* Non-probability s. m. s 2 9 3
* Convenience ; :'_‘ ‘: (‘:'J
* Purposive - L) tee A
s < bl “ -
* Probability s. m. A ° ¥ d
. Ci L - “ o
Simple ra.ndom & b} b -
* Systematic <~ < o= s
* Stratified a g - b
* Cluster b e S a
g <3 o [om ) 1.,'
* Multistage o - o o~
A s oy st
(S o o~ '_ (o]
i o .. . L. .
CIRUL L O
Sampling methods = o
* Non-probability s. m. s 2 9 3
g P - - - =
Conven.nence - < [ on)
* Purposive - L) tee A
s < bl “ -
* Probability s. m. A ° ¥ d
. Ci e - o b
Simple ra.ndom & b} o) -
* Systematic <~ o 3 o)
* Stratified a b - a
* Cluster b e S a
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e @ QA A A
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Non-probability sampling

* Convenience sampling
* Simple
* Not representative
* Biased
* Purposive sampling
* Selection from population
* No information for the whole population

[FLl

L
[~ 1S ;'é SOUND ssmare

-
~

Probability sampling

* Simple random sampling
* In the field not “simple”
* Representative
« Systematic sampling
* Easier be done than Simple random sampling
* Bias might be higher

[FL

» 9O,

=2

@ ,';é S0UND ssmarnt

Population

Doease_status
e
LA

[FLl

0

o,
Qs

NPT —

&
-
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Sampling - random
= BVD
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fomade diseaseo %
female healthy 429

o lern male  diseased 23
o male  healthy 522
Dismase_stetin

. Owemee

®  matty

el
Q@' &P LounD e
.

Metritis

Sex Status n
|female dseased 26
[female  healthy 473
Imale healthy S0

Prevalence in
Census %
population

| Fl' ! . O.'?.— » LOUND ssetre

Prevalence In
popuiation

Representative Prevalence in
sample population

Risk based Prevalence in
sample population

Biased Prevalence in
sample population

Prevalence in
sample
Prevalence in
sample

Prevalence in
sample
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Mathematical background
Sampling and probabilities

Two options

* Sampling without replacement
« E.g.: lotto, poker, survey

* Sampling with replacement
* Eg.:todice

What's the difference?
The population size in sampling with replacement is constant

4
FLI O soum s

Sampling and probabilities

1) Sampling without replacement
* Probabilities are changing
* Not independent from previous result

selecting a certain number  with the first ball: ;'—;,

Selecting a certain number  with second ball 3l—n or ;na

2) Sampling with replacement
* E.g.:roll dices
= Probabilities always the same
* |ndependent from previous roll

* Probability, to roll a 6 is always i

=0

— -
=2

Sampling and probabilities

1) Sampling without replacement (in general, a survey for animals)

* Calculation more difficult, for large populations not possible {needs factorials,
limit in Excel and r 170...)

= With some specific methods large numbers possible

2) Sampling with replacement
= (Calculation easy
= No difference in sample size between SwoR and SwR for large numbers
= (an be carried out in all standard apps

| 40
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Detection of disease
« Sample size estimation (Cannon & Roe (1982)):
1 d-1
n=(1—(1—CL)H)x(N—( > ))

n =sample size

N = Population size

d = estimated cases in population (design prevalence)
CL = Confidence level (e.g. 95 % = 0,95)

| More details at

Surves Tosen for

bt et s g
& e r— ey v ter

Detection of disease

« Sample size estimation (Cannon & Roe (1982)):

1
n= (1 w  E 0.95)3‘006"0-055) X (1000 -

n = 0.0581 x (1000 = 5

n = sample size
N = Population size

d = estimated cases in population (design prevalence}
CL = Confidence level (e.g. 95 % = 0,95)

((1000 x 0.05) — 1)) e

((1000 x 0.05) — 1))
2

Prevalence estimation

* Sample size estimation

2 d
"=(l-\/p~(l—p)) _t-p(-p)

d d’

P

o Oy
@ SOUND sseral
() -

sample size

Student's t-value
accepted absolute
error or precision (e.g.
5%)

prevalence

nlc) corrected sample size
* correction, when n/N<5%: N  population size
n Confidence Student's t-value
n(c)= interval
n 90 1,6448
1+ g5 1,96

N 97,5 22414

99 25758

99.5 2.807
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Prevalence estimation

TFL

.9,

_ o'

7

Saryhe sie Yy Sfrwt corfaiancs kel (N2 S00000 SN evorn)

* Highest sample size, when design
prevalence is 50%

* Smaller absolute error lead to bigger
sample size

e

Moare detall at

Servey Toomas for
Lhveat oo Olmsaes

8 e e by S et
L il aten R TS

Uest peassoy

.
“ob LOVAD saetrel
-

R

Effect of imperfect tests on sample size

* Previously, we assumed that we have perfect tests
* Please discuss the influence of imperfect tests on

- Sample size
- The interpretation of the outcome of the survey

* Does Se or Sp have a higher impact on the sample size?

Go to www.menti.com and use the code 74 76 03 2

9O

O
Q@' &P LoD s
- -

R

Effect of imperfect tests on sample size

of 90% and a specificity (Sp) of 99%

prevalence of 5 %

L
[~ 33 o) SO smearay

Assume we have a test for our disease with a sensitivity (Se)

Remember, we have a population with 1000 animalsand a

¢ With Cl = 95%, Se=1 and Sp=1 = Tres vatoe
. C n total
e Samplesize =57 B B Bt
pos as 95s 54 ppV B2,57
Test
neg 5 940.5 946 npV 95,47
total 50 950 1'000
se  sp
%0 95 P= 5,00
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Effect of imperfect tests on sample size

https://epitools fp7-risksur.euftools/index?toalld=46

325 om

1000 1000 1000 1000
1 09 09 1
1 0.98 1 0.99
0.05 0.05 0.05 0.05
57 136 B4 124
0 3 0 3
It a random sampie It a random sample it & random sample of It a random sample of
of 57 unts istakenfrom  of 136 units is taken 64 unitsistakenfrom a 124 units is taken from
a population from a population poputationof 1000 and  a population of 1000
of 1000 and 0 of fewer  of 1000 and 3 or fewer 0 or fewes reactors are  and 0 or fewer reactors
reactors are found, the  reactors are found, the  found, the probabilty are found, the
probability that the probabiity that the that the poputation is prodabdity that the
population is Sseased  poputation is diseased diseasedat a poputaton s diseased
at a provalence ol a prevalence prevalenco of 0.05: ol o prevalence of 0.05
of 0,05 15 0.0452. of 0.05i5 0.0491. 0.0481 15 0,0495
TR 95w
Effect of imperfect tests on sample size
https://epitools fp7-risksur.euftools/index?toalld=46
prev Cl
- weo! =
L T pe—

Complex sampling design

« Stratified sampling

* Useful, if the prevalence between strata shows large differences {e.g. number of
posltwes by age)

* Information for each stratum needed

* Random sample in each stratum

* Summarize results and estimation of overall sample size
* Cluster sampling and multistage cluster sampling

* Simple: several clusters (e.g. regional clusters) will be selected and all animals in one
cluster will be tested

* Complex: sample size for clusters and animals will be calculated separately
* Error on each level

* Bonferroni correction necessary
* Examples at

* https://epitoolsfp7-risksur.eu/tools/index?taolld=41

* hitps://epitools.ausvet.com.au/twostageprevalencetwo
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Training school

Basic Conceptsin
Epidemiology and Surveillance

MONITORING AND SURVEILLANCE
John Berezowski, Jorn Gethmann

What you will learn in this RN o
part of the course 2

* Purpose and outputs of surveillance
* Relationship between surveillance and disease control
* Activities involved in surveillance

* Different types of surveillance, where they are used; their
advantages and limitations

* Important concepts to consider when designing a
surveillance system

e 1.2 11 EIINT-SOUNT e vt barwn 1 anvrg Schuss
http:// www.fp7- .
- - * —=* SOUND control
risksur.eu/project )
)
RISKSyUR

Project Famers Progress News S Everts  Urks  Terminology

Chatlonges | Obpctives & impact | Fropct Aciectns | Fixty & Figures

Objectives & Impact

The owsenll s af RISKSUS v 10 develop and safidote core odtual and decaion suppont

hameanA s and asiocaled bosty for esgring effcien nel tased sremd heath yveliance
wystems. RISKSUR ol develop oo ind Mameworks tamgetes at he 1ofowmng sun eforce
oMUt ven 2A0Ciated aith beostoch disasies

o Detocton of o ursion of aaotic new [smaiging) and reamenging diasies

o Decaratian of freodom from o pecdind doeasex and infecbons

we 1,2 M2 o Montunng of endemsr dseases ke delec ion daease heguenty eytmaton !
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Outline ;.~'~~ SOUND control
1. Introduction
2. Purpose of surveillance
3. Surveillance activities
4. Types of surveillance
5. Surveillance design considerations
- o
1. Introduction == S0UND cantrol
* History
* Who Does Surveillance
* Surveillance Stakeholders
* Surveillance and VPH
* Surveillance Definition Outline
* Monitoring Definition I

). Suryeilence activitiey
4. Types of wurvellance
5. Surveilacce design

et 1.2 01 FTINT- SOOI bet vot barmn Thaserg Setvins

History of Animal Health 095
Surveillance o

* Origins in the reporting of animal plagues of 18th century
* 1924 the OIE was established

* 20th century disease erradication programs

* BSE

* 1995 WTO, SPS, OIE

*Sept 11, 2001

* 2002 EU came into force




All Countries do Some Animal ©;-

~ SOUND control

Health Surveillance o

Every country should be able to:

* Describe the diseases that are present (endemic) and their
importance

* Prove freedom from important diseases

* Detect - in a timely fashion:
* New disease introductions
* Change in important endemic diseases
* Exotic (transhoundary) disease introductions

Required for: international dz reporting and trade
managing disease in national populations

o 1,2 021 EIINT-NOUNT! Soa vt Barern 11w Schuree

AH Surveillance Stakeholders °'." SOUND control

Many:

* Farmers, the public, consumers

* Livestock traders, all farm support industries

* Veterinarians, veterinary associations, researchers
* Government organizations (local, state, national)
* NGOs, producer groups, industry associations

* International Organizations: OIE, FAO, WHO, EU

Who conducts o Q5
AH surveillance?

* Governments agencies/organizations
Academic researchers

* Veterinary practices

* Veterinary associations

* Producers

* Producer/industry associations

Most AHS is conducted by Veterinary Services working as part
of state or national governments

| 47



Surveillance in VPH =2\ SOUND control

* Conducted by Veterinary Service Organizations
* Partnerships with NGOs are common

* For public good

* Under various legislative authorities/regulations
* International
* National
« State/province/canton

* Resources are always limited
* Expenditures must be justified
« Efficiency is essential

Definition of the Word o 95
Surveillance

Miriam Webster

* “close watch kept over someone or something (as by a
detective)”

Origin:

* French, from surveiller to watch over,
* from sur- + veiller to watch,

« from Old French veillier,

« from Latin vigilare, from vigil watchful
* First Known Use: 1802

ot 1.2 121 EIINT- SO0 Soa vt Barern 1) wrvrgg Schurss

AH Surveillance Supports R N i contd
Action ]

RISKSUR Definition:

* The systematic, continuous or repeated, measurement,
collection, collation, analysis, interpretation and timely
dissemination of animal health and welfare related data
from defined populations.

* These data are then used to describe health hazard
occurrence and to contribute to the planning,
implementation, and evaluation of risk mitigation actions

| 48



AH Surveillance Supports Q5
Action o

Farm quarantined

3 c;’::';g’“:: —=y Outbreak investigation
°x o v Farms Identified in trace
" county back-forward quarantined
1 T N ' !
-
AH Monitoring °Q5-

Does Not Support Action

RISKSUR Definition:

* The systematic, continuous or repeated, measurement,
collection, collation, analysis and interpretation of animal
health and welfare related data in defined populations

* When these activities are not associated with a pre-defined
risk mitigation plan/response

* HOWEVER: extreme changes are likely to lead to action.

AH Monitoring °Q5-
Does Not Support Action

Annual Report on surveillance for
avian low path influenza in poultry
0 and wild birds in Member States of
- the European Union In 2018

3 ik 257 ¢ « Low Path Al
* Birds are sampled
! J.L Jhl » Data collected, stored and
J gy ll . i oLty monitored over time

* No mitigation acticn

"
0-' TFEA Joume Vonme 1T waus 1] Fist patisves 1%
J .-n. L L i "
| - . Detevow 3019 DOC (10 2903] etk 2074 $948 )
.
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2.Purpose of Surveillance &= souwoconmo

* Theory of surveillance
* Policy purpose and surveillance purpose
* Surveillance and disease control

* Surveillance purposes Outline
* Early detection A
* Freedom from disease L0 2. Purpose of survefiance
3. Surveifance sctivities
* Measuring disease 4. Tyoes of survelbance
* Case ﬁnding 5. Surveikance desgn
- - .. >
The Big Picture o) SoUND contry

Surveillance reduces the burden of disease
(hazard):

* Pubic health (zoonoses, food safety)
* Animal health, productivity and welfare

* International trade

What is needed to initiate o Q5

- SOUND control
surveillance? o
 Data collection — "’""' ooy '-"’-'

1. Dissatisfaction
* Occurs when the current state is unsatisfactory compared to a desired state

2. Need:

* For information:the source of dissatisfaction

3. Motivation
* Eliminate the dissatisfaction and meet the information need

Bl AN F 2012 A populition Mealth Survellance Theory
e 1.2 11 FINT NOUNT Sea vt barwn 1 awnvrg Schuras ]
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Policy purpose defines the o

= .‘.‘ SOUND control
surveillance purpose o

Policy purpose:

* How the information produced by surveillance will be used
to make decisions relating to animal health, animal welfare,
public health, food safety and trade.

Surveillance purpose:
* The type of information produced by surveillance

Surveillance AND e
Disease Control o
Intimately linked Surveillance i
I‘. A m m i
' e— :
™ Decision Making
4 4

o 1,2 121 EIINT-NOUNT Soa vt Barmrn 11 wnvrg Schurssd »w

Prevalence or incdence

Surveillance and Disease Control

el 3
~ SOUND control

A. Incressing

8. Short outbreaks that are successfully managed can occur

C. Absent

D. Or there may be uncertainty about the disease. Dashed line

* Early detection: emerging or exotic dz incursions: €
*  Prevalence/Incidence estimation: A, B, D
* Proving disease freedom: C

ot 1.2 W21 Hilsher ot al, BMC Health Services Reseaerch 2011, 11:225
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Prevalence or incdence

Surveillance and Disease Control

SOUND control

ol

The disease:

* Has a significant burden

* A decision must be made whether to intervene of not
* \What sort of intervention would be needed ?

Surveillance information;
* Produce Information needed to decide whether to intervene and the
nature of the intervention

. 1.3 323 Hilsher ot al, BAMC Health Services Research 2011, 11:225 n

Prevalence or incdence

Surveillance and Disease Control

|

(4]

Sustmnment Mase nvestigative Phass

The disease:
*  Will be decreasing as the control program is implemented

Surveillance information:

= Case detaction, infected or high risk individuals or farms

* Disease prevalence/incidence: to estimate effectiveness of the control program
* Prove freedom from disease to stop the erradication program

. 1.3 323 Hilsher ot al, BAMC Health Services Research 2011, 11:225 o

- . \
BVD in Switzerland O%sounocomu

Policy purpose: eradication of BDV
Surveilance purpose: BVD prevalence and finding Pl animals
= Sustainment phase: pre-2008
* Surveillance to estimate the prevalence
* Investigative phase: 2008 census

* Implementation phase: 2008 - 2012

* 2008: National herd tested for Aby and IHC -> 0.8% of animals and 20.0% of farms were virus
positive. All Pl animals removed

* 2008 -2012: Test all newborn calves and remove PI's (decreased from 1.4% to less than 0.02% )

* Sustainment phase
* Bulk milk sampling of dairy herds and blood testing of beef herds
* 2015, a total of 111 farms (0.2%) newly infected through Pl animals were reported

o 1,2 021 EXINT-NO0NT Soa vt Barmrn 11w Schusel M
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- o Q5
Surveillance Purpose ;.w SOUND control
The type of Infromation produced by surveillance

For infectious diseases:

If the disease is absent:
1.Early detection
2.Demonstrate dz freedom
If the disease is present
3.Describe dz (level, distribution, impact)

4.Find cases
- .
1.Early Detection ;.»'74 SOUND control
Hazards that are:
* New (previously unknown)
* Emerging (changing in importance or region)
« Exotic (FADs, transboundary diseases)
Importance:
* Early response
* Stop pathogen spread
* Reduce the burden of the disease
* Confidence in disease freedom
- .
1.Early Detection ;.»'74 SOUND control

Goal:
* Detect case occurrences as early as possible
* Early: depends on the rate of disease spread

Surveillance must be:
* Highly sensitive:

* Detect cases at a low prevalence (design prevalence)
* Broad coverage:

* Often not possible to predict where a case will appear

* Continuous
« Often not possible to predict when a case will appear

o 1,2 021 EIINT-NOUNT Soa vt Barmrm 11w St
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1.Early Detection 22\ SOUND control

Surveillance components (usually passive):

* Notifiable/reportable disease programs

* Laboratory testing results

* Slaughterplant surveillance for specific dzes (TB)

* Syndromic surveillance:
* Veterinary practices
* Slaughterplant lesions
* Farm production data
* Antbiotic sales
* Laboratoy submissions

2.Demonstrating Disease 005
Freedom

Known hazards that are:

* Exotic (transboundary dzes, FADs)

* Recently completed eradication program
* Country vs compartments

Importance:

* Trade: access to markets

* Population health protection

* Concluding eradication or control measures

o 1,2 021 EIINT-NOUNT Soa vt Barmrn 11w Schures

2.Demonstrating Disease R e i ot
Freedom ]

Goal:
* Provide credible evidence of disease (case) absence

Surveillance:

* Must be sensitive enough to detect cases if they are present
* Design prevalence is often higher than early detection
* Dependant on how quick the dz spreads

* Can be intermittent and the evidence updated
* Even though probability of case occurence is often continuous

* Valid: sampling is important

o 1,2 021 FIINT-NOUNT Yot vt Barwrm 11w St
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2.Demonstrating Disease 095
Freedom

Surveillance components:

* Active:
* Representative (random ) population sampling

* Passive:
* All passive components can be used

* BUT: it is often difficult to estimate the population level sensitivity of passive
surveillance......important

3.Measuring the level of
disease

+ 7 SOUND control

Hazards that are:
* Endemic dseases
* Cases are present over time

Importance:

* Prioritizing hazards by their importance

* Risk analysis

« Characterizing hazard: geographical, temporal distribution,
identifying changes in disease epidemiology

o 1,2 021 EIINT-NOUNT Soa vt Barmrn 11w Schures n

3.Measuring the level of °
disease 3

= SOUND control

Goal:

* Provide an accurate estimate of the amount (prevalence or
incidence) and distribution of the hazard in the population

Surveillance:

* Precise: lacking random error
* Sample size

* Unbiased: lacking systematic error
* Random/representative sampling

* Adhoc, periodic, doesn’t need to be continuous

o 1,2 021 FIINT-NOUNT Yot vt Barwrm 11w St
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3.Measuring the level of 095
disease

Surveillance components

* Active:
* Representative (random ) population sampling

* Passive:
* Use with caution!
* All passive samples are biased
* Even before-after a program estimates may be biased

4.Case finding =% SOUND control

Hazards that are:
* Recently introduced or emerged (outbreaks)
* Under control or erradication programs

Importance:
» Stop dz spread in acute outbreaks
* Mop up last cases in erradication programs

4.Case finding 2 =2\ SOUND control

Goal

* Find all cases (farms/animals that meet the case definition)
in the geographic region of interest

Surveillance:
» Sensitive: detecting all cases is essential

* Broad and comprehensive coverage
* Can be risk-based ie surveillance zones, and tracing

* Continuous

o 1,2 021 FIINT-NOUNT Yot vt Barwrm 11w St "
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4.Case finding S35 somo s

Surveillance Components

* Active
* Random/representative sampling of population
+ For slowly transmitted diseases
* Risk-based sampling
* Mig risk, incontact farm surveillance

* Passive

* Farmer, veterinary, laboratory reporting

* Under reporting and failure to report is a problem with stigmatized dzes
« Slaughter plant, auction market surveys

* Eg, finding TB and Brucellosis cases

el 1.2 311 FIPT-NOUNT Yot vt Barwrn 1 wrvrg Schusel L)

3. Surveillance Activities ';.3 SOUND control
* Hazard selection
* Case definition
* Case finding
* Case counting
* Surveillance results Outline
» Communication o el
* Response e
S, Sutveilance design
Hazard Selection - soumo can

* Hazards have the potential to cause adverse health effects
* Biological, chemical or physical agents

* The focus of the surveillance

* The reason for doing surveillance

e 1.2 101 FINTSOUNT Yot vt Barwrn 1 wrvrg Schusel »n




Hazard Selection 222\ SOUND control

* Defined internationally
* OIE, EU, WHO, Codex Alimentarius

* Defined by national or regional goverments

* Risk-based approaches can be used to prioritize hazards

Target Population ===\ S0UND control

* The population under surveillance
* The population about which generalizations will be made
* Further defined by:
* Species
* Production sector (dairy vs beef)
* Geographic region
» Samples, data and observations are collected from the target
popualation

+ 7 SOUND control

Case and Case Definition

* Case: Animal (farm) that meets the case definition

* Case Definition: All the criteria needed to classify an
animal(farm) as a case....or not
* May change over time and through stages of the diagnostic process
* Suspect Case -> Confirmed Case

* Establishing a well thought out case definition is a critical
step in surveillance system design

' FIINT-NOUNT Yot vt Barwm 11 awvrg Schuss "
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Case and Case Definition

Animal/Farm |+ I Hazar = Case

* Clinical signs or syndromes (including death)

* Pathology (gross/histo)

* Laboratory tests for pathogens or toxins

* Laboratory test for host response (e.g. serology)
* Risk factor(s)

* Indirect indicators (e.g. drug sales, production or performance
information, abattoir subm:ssnons}

o 1,2 021 EIINT-NOUNT Soa vt Barmrm 11w St "

Case definition S35 soumncan

* As it might be difficult to decide, whether an animal/person
is counted as diseased or not, there often is a case definition,

e.g.

Article 9
Case definitions
1. The competent authority shall classify an animal or a group of animals as a suspected case of a
listed disease or of an emerging disease when:
a) dinical, post-mortem or laboratory examinations conclude that clinical signfs), post-mortem
lesion(s) or histological findings are indicative of that disease;
b) result{s} from a diagnostic method are indicating the likely presence of the disease ina
sample from an animal or from a group of animals; or
c] an epldemiological link with a confirmed case has been established.

Examples of Case Definitions 3% ==\ S0UND control

Bovine Neonatal Pancytopenia:
* a calf 28-days-old or younger,
« unexplained haemorrhages detected at necropsy,

* Trilineage hypoplasia of bone marrow confirmed by
histopathology.

* Trilineage hypoplasia: concurrent depletion of erythroid
and myeloid cells and megakaryocytes from bone marrow
resulting in less than 25% cellularity

wrtitim 12 _Factors Avackared whrt Bowies Nywisary
Patuptomerial UMY o L avwn A Cone L imstred Sty
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Examples of Case
Definitions

Schmallenberg
To facilitate the identification
of potential cases of
Schmallenberg virus
infection, the EFSA produced
this checklist of clinical
features for fetuses and
neonates

(b)

Case Finding and Counting Q’%souuocmw»

Basic activity of surveillance

1. Find cases (animals or farms)
* Sampling, notification etc

2. Count cases
* Also count non-cases (denominator)

Increased number of cases : outbreak (epidemic)
Implies knowing the expected number of cases

Surveillance Results o’;ﬁ%sowommn

Since the main activity of surveillance is counting
cases..results are expressed as:

* Incidence: rate of occurrence of new cases
* Prevalence: amount (proprotion) of cases in the population

Often presented, or grouped by characteristics of the cases:

* Species, sex, age, geographic region, date (season),
production type
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Surveillance Communication o’v_'i}souuomw
and Response o

* Communcation channels are pre-defined
* Who will be notified and when
* Often tightly controlled
* Premature communication has consequences

* Responses are usually predefined
* Range of responses
* Investigation to confirm surveillance results
* Immediate action: remove carcass, product recall
* Activation of emergency response plan
* Policy development

- 8 s

4. Types of Surveillance & oo
* Active vs Passive
. Rlsk-.based How to find cases |
* Sentinel
* Targeted
X Syn(?r.omic Outline
* Participatory ety
* Indicator vs Event Based | e
* Survey T

- - L ] >
Active Surveillance == S0UND control

* Investigator actively seeks out and finds cases
* Investigator decides which animals are sampled
* Most often by sampling the target population

* Eg: A random sample of cattle in Switzerland to estimate the
prevalence of BVD
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Active Surveillance 222\ SOUND control

Pros

* Can be representative of the population

* Valid estimates of population parameters
Cons

* Expensive, labor and resource intensive

* Not continuous, not good for early detection
* May not know the complete sampling frame

o 1,2 021 EIINT-NOUNT Soa vt Barmrm 11w St

Passive Surveillance ';.-'—- SOUND contro

* Investigator does not actively seek cases .....waits passively
for cases

* Cases are reported to the investigator from people outside their organization
eg. reportable dz programs

* Or Investigator uses data collected for other purposes
* Using meat inspection data for surveillance

Passive Surveillance 222\ SOUND control

Pros

* Continuous: good for early detection

* Inexpensive

Cons

« Little control over who submits data/samples

* Not representative of the population

* Some animals not seen by vets, laboratories etc

* Dependant on the willingness of people to report cases:
* Awareness campaigns vs stigmatized dzes

o 1,2 021 FIINT-NOUNT Yot vt Barwrm 11w St -
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Enhanced Passive
Surveillance

Ad
L]

—==7* SOUND control

* Investigator encourages reporting of cases
* Monetary or other rewards
* Training, awareness campaigns
* Indemnity programs for stamping out

A

Risk-Based 25 souwn convo
Sampling/surveillance 3

* Use risk factors to identify subpopulations where cases are
more likely to occur or be found
* Region, season, age, production type, etc.

* Sample in high risk subpopulations
* Trichinella: focus on farms with outdoor pig rearing

Risk-Based 0 Qs
Sampling/surveillance

Pros

* Economical and resource efficient

* Get the information needed using less resources
Cons

* Not a random sample: issues of validity

* BE VERY CAUTIOUS: sample a subset of the population and
make inferences about the whole population

o 1,2 021 EIINT-NOUNT Soa vt Barern 11w St

| 63



Targeted surveillance &) sououm

Two meanings for the term:

1. Focused on a specific hazard
* FMD surveillance

2. Focused on a specific subpopulation
* Targeted sampling
* Risk based sampling/surveillance

Tl 1.2 001 FIPT-NOUNT Yot vt Barwrn 1 wrvrg Schusel -

Sentinel Surveillance ';.,’ SOUND canto

* Repeated data collection from a subset of the population

* Subset is meant to represent the population
* Sentinel farms, vet practices, animals
* Sentinel chickens: represent risk to population

ol 1,2 121 FITS0UNT Yo vt Barwrn 1 wrvrg Schusel v

oS

Indicator based surveillance oT7e) OO sonr

* Traditional disease surveillance
* Find and count cases

* Analyze data to determine if there indicators of a disease
epidemic

Tl 1.2 001 FIPT-NOUNT Yot vt Barwrn 1 wrvrg Schusel «
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Event based

(media-based, digital) o'%sounocom;
surveillance °

* Surveillance of events not individual cases

* Events can be outbreaks/epidemics or events that can be
indicative of increased health risk

* Many data sources (WWW, nespapers, gov'ts etc)
* Promed, healthmap, GPHIN etc

* Requires rapid assessment of the risk

el 1.2 3121 FIPT-NOUNT Soa vt Barwrn 1 wrvrg Schusel L)
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Syndromic surveillance Q’o?#‘%sounocom

* Cases are unconfirmed surrogates for the hazard
* Pre-diagnostic - before a diagnosis has been made
* Number of abortions submitted to a laboratory
* Somatic cell counts in milk
* Adult cows with diarrhea seen by veterinarians

* May or may not focus on a particular hazard
* Increased counts indicate an increased probability that there
is a change in health in the population

i
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Participatory Surveillance Q.;?#‘%sounocom

* Involving stakeholders IN surveillance activities
* Planning, design, data collection, analysis and response

el 1.2 311 FIPT-NOUNT Yot vt Barwrn 1 wrvrg Schusel 4

Su rvey Q.;?J%souno control

* A survey is not surveillance but can be part of surveillance
* A survey is a tool that is used to measure specific attributes

* Can be used for surveillance, but it can also be used for other
activities such as research

* Eg. A questionnaire to survey farmers attitudes
A sero-survey to estimate the prevalence of a disease

el 1.2 311 FIPT-NOUNT Yot vt Barwrn 1 wrvrg Schusel ©

5. Considerations for (L

=% SOUND control
surveillance design f e
* Resources

* Hazard characteristics
* Surveillance purpose

* Epidemiology
* Surveillance Characteristics Outline
» Surveillance Components R

4, Types of wrvelisnce
) 5. Sutveitance design

e 1.2 021 FTIINT- SOOI bt vt barmn N mamg Sctvinsl "
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Hazard Characteristics o';?r%sounmm

* Present vs absent

* Known or unknown

* High or low prevalence (incidence)

* Long or short incubation

* Rapid or slow transmission

* Clinically distinct or similar to other diseases

el 1.2 311 FIPT-NOUNT Yot vt Barwrn 1 wrvrg Schusel o

Surveillance Purpose: . g% S i
RISKSUR Design Tool

Estimate

prevaience

Case Finding

Freedom
from disease

Early
detection

el 1.2 311 FIRT-NOUND et vt barwe Tharvrg Schusel "

Biology and Epidemioclogy of Pathogens/Dzes
Surveillance/Epi Study design .

Sampling: size, coverage, frequency, power A T
Samples: transport, testing method o. SOUND co
Data: collection, transmi 1, deaning, ag

Biostatistics

A ' Test Validity
Measures of Dz
Principles of Evaluation Pt
e ‘ 0 e
GIS
Risk Assessment
mddkuu 0 0

el 1.2 311 FIPT-NOUNT Yot vt Barwrn 1 wrvrg Schusel "
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=== SOUND control
)

Surveillance Sensitivity

* Increase coverage, sample size, reduce the design
prevalence

* Broadening the case defintion

* Risk-based surveillance

* Incentives for reporting, make reporting easy
* Consider the consequences of reporting

* Use a sensitive test

* Training, technique, quality assurance

o 1,2 021 EIINT-NOUNT Soa vt Barmrm 11w St

Surveillance Specificity 095
False Positives

* Highly specific case definition

* Higly specific test...balance with Se

* Serial testing

* Training, technique, quality assurance

* Proper investigation of Surveillance positive is essential to
identify FPs

o 1,2 021 FIINT-NOUNT Yot vt Barwrm 11w St

Timeliness =22\ SOUND control

* How long it takes to detect and communicate
* Important for early detection

* Make at least one component continuous
* (or frequently repeated surveys)

* Case definition that includes early dz stage
* Balance with FPs

* Increased sampling/observing frequency

* Rapid sample colection, transport, confirmatory testing and
notification
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Population Coverage =5 S0UND contro

* Important for early detection and case finding

* Target additional susceptible hosts

* Ensure all segments of the population can report
* Case costs must be paid by the investigator

* Public awareness campaigns

* Incentives, endemnity

= Sampling point may affect coverage

Population Representativeness 2 =) SOUND control

* Surveillance accurately reflects the characteristics of the
population

* Affects validity of the surveillance

* Case costs must be paid by the investigator

* Public awareness campaigns

* Increase the coverage

* Sampling point may affect coverage

* Collect descriptives to assess representativeness

o 1,2 021 EIINT-NOUNT! Soa vt Barern 11w Schuree "

B ias = + 7 SOUND control

* Poor case definition
* Use a Se and Sp case defintion

* Imperfect diagnostic tests
* Test with high Se and Sp

* Sampling errors (biased samples)
* Consider sampling point

* Sample handling and training
* Poor sample handling can lead to FN or FP
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Bias and Precision 222\ SOUND control

Ensure adequate sample size to meet needs

1. Non-Probability Sampling
* Convenience
* Purposive

2. Probability (Random) Sampling
* Simple random
= Systematic random
* Stratified random
* Risk-based

o 1,2 021 EIINT-NOUNT Soa vt Barmrm 11w St ”

@ '
Resources ==\ 50U control

* Increased demands for animal health and food safety
information
* Trade, better or earlier detection because of the constant risk of dz
emergence
* Reduced support for veterinary services
* Balanced against other gov't needs in an environment of fiscal restraint
* Solutions:
1. Prioritize hazards
2. Risk-based surveillance
3. Multihazard surveillance

o 1,2 021 EXINT-SO0NT Yot vt Barmrn 11 wwvmg Schures

Multi-Hazard Surveillance 2 2\ SOUND control

Surveillance for multipe hazards

1. Parallel design
* Surveillance designed for multiple hazards
* Eg a survey to prove freedom from PRRS and PCV virus

2. Secondary use of samples/data
* Surveillance designed for one hazard (mother component)
* Data or samples are used for other purposes (child components)
« Veterinary practice record surveillance

o 1,2 21 EXINT-SO0NT Soa vt Barmrn 11w Schurs n
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Surveillance System and e
components OC;%SOU D contro

Surveillance system for a specific hazard

* Surveillance made up of components that produce data and
information about one hazard
* For example bovine TB

Surveillance component

* A single surveillance activity that produces data and
information about the hazard
* Examining adult cattle for TB like lesions at slaughter

Surveillance system for TB in &5

+ 7 SOUND control

US States <)

* Prevalence at an all time low in the US
* Estimated at 0.0006% of population infected
* 49 states Accredited Free (AF) Status from USDA

* But infected herds identified sporadically
* Impacts a State’s TB Status

* How is surveillance used to help AF States to maintain their
status and eradicate bovine TB?

To maintain Accredited Free Q5
Status y

Each State must:
1. Make bovine TB reportable by law

2. Conduct surveillance to demonstrate the
prevalence of TB is less than 2% with 95%
confidence in cattle and bison populations
* TB test (caudal fold) on farm

3. Slaughter surveillance...majority of surveillance

* In 2007:5,892,252 cattle were slaughter tested for 78
* Have a veterinary infrastructure that can conduct
a TB eradication program

o 1,2 021 EIINT-NOUNT Soa vt Barern 11w St "
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Convenience sampling =57 SOUND control

At places where animals are collected
* Slaughter plants, markets, shared pastures

Pros:
« Easy access to large number of animals
* Reasonably good caverage of the population
* Identify possible trends in disease

Cons: biased in many ways,
* Often only health yanimals are presented
* Sick, dead animals are often not brought there
* Valid population estimates are often not possible

o 1,2 021 EIINT-NOUNT Soa vt Barmrm 11w St u

Farmer reporting systems > =) SOUND control

* Good for
* Early detection
* Demonstrating dz freedom
* Identifying important dzes
* Detecting change over time
* Finding cases -
* Not good for:
* Any diseases that don’t show easily recognizeable clinical signs

* Accurately measuring the amount of disease (passive)
* Diseases that are stigmatized

o 1,2 021 FIINT-NOUNT Yot vt Barwrm 11w St L 1]
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Veterinary Practices == SOUND contro
* Similar to farmer reporting systems
* More specific case classification
* Less likely to not report stigmatized dzes

* Livestock value
must support
veterinary visits

* Dz must be

serious enough to

warrant a vet visit

o 1,2 021 EIINT-NOUNT Soa vt Barern 11w St -
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Veterinary Diagnostic 05
Laboratories

* Good for
* Previously unknown or unseen diseases
* When high specifcity is required
* |dentifying some trends

* Not good for:
* Valid population estimates: biased sample
* Early detection of rapidly transmitted dzes
* Tests, level of investigation are not standardized
* Language is not standarized

SQUND control

Thank You!

info@sound-control.eu | www.sound-control.eu
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o CAT/TN

Training school

Basic Conceptsin
Epidemiology and Surveillance

RISK-BASED SURVEILLANCE
John Berezowski, Jorn Gethmann

RiskSur training material ° Q5
Katharina Stark

RISKSUR

RISKSUR Training Series - Module 2

Surveillance: Risk-based surveillance

This lecture gives the concepts and methods of surveillance
and is developed by the RISKSUR project with the aim of
supporting animal health surveillance, and Is kindly provided

by:
Katharina Stark
SO0 ~Sitseriand
- e e ey Spe——r—— - Uk
What you will learn in this ®95
~ SOUND control
part of the course

* Principles of risk-based surveillance

* How to apply a simple risk-based approach in the design of a
surveillance program

« Similarities and differences between conventional and risk-
based surveillance

el 1.2 3121 EIINT-NO0NT Sa vt barwrn Thanvrg Schuas 1
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The
Problem

Limited resources
* Financial, people

* Many hazards

Information:Cost Ratio ';.—' SOUND contro

* Need for evidence-based decision making
* Need for documented evidence
* Need for surveillance

* Resources are always limited
* Optimize use of resources

- - - ..
Definition ;.—' SOUND contro
Risk-based surveillance is:

"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"

Stark et al. 2006
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Risk Assessment > 2 S0UND control

* An element of risk analysis.

* A systematic and structured approach to collect, organize
and evaluate information related to:
1. the likelihood of an undesired event occurring
2. its biological and economical consequences.

* Input: scientific publications, reports, expert opinion ...
* The outcome may be qualitative or quantitative

o 1,2 021

Risk-based surveillance: 2 2\ SOUND control

Uses information about:
1. the probability of hazard occurrence

2. the magnitude of the biological and/or economic
consequence of health hazards

to plan, design and/or interpret the results obtained from
surveillance systems.

Objectives of RBS Se=E\ s0uND control

Identify surveillance needed to protect animal health and the
health of consumers

* Set priorities
* Allocate resources effectively and efficiently

Evaluation of risk-based surveillance systems should prove that:

» Efficacy of the risk-based approach is equal or higher than that of
traditional surveillance;

* BUT: the efficiency (cost-benefit) should be higher in risk-based
systems.

o 1,2 121
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Risk-Based Approaches for: o';;%sounocom

1. Prioritize hazards that have more serious consequences
* Human health
* Animal health

2. Prioritize sub-populations (strata) that have higher risk of
being infected

Proioritizing hazard risks ==\ SOUND control

* Probability of event occuring
* Consider all information available

* Consequences of the event occuring
* Direct losses: animals, treatment costs, production
* Costs of disease control: stamping out, quarantine, vaccination

- L
RBS: Design steps o;f-—’f}souuocm
J;; b Risk assessment to select hazards

Risk assessment to select strata

Risk assessment to select products/animals

/ *
F & &
= \ ) .

Random sampling

| 77



RBS: Design steps - somo con
J:~ Risk assessment to select hazards Mandatad
,Jl'l | Risk assessment to select strata
\f: Risk assessment to select products/animals

i ~ Random sampling

o 1,2 021 Cornuaring M AP v ! et s Qrrrrniesrarg eol eeto

Targeted Sampling or °Q,
Surveillance o

* A specific part of risk-based surveillance

{7 Risk assessment to select hazards

Turgat m spacific -3 Risk assessment to select strata
8

high risk strata

,@ . Risk assessment to select products/animals
& Random sampling

o 1,2 021 Cornuaring M AP v ! et s Qrrrrniesrarg eol eeto M

- o @
WEE Sentinel Surviellance o;:%souuocomu

Western Equine Encephalitis
* Mosquito borne arbovirus

* Sentinel chickens

* In high risk areas
* City parks especially with water

* Tested for WEE antibodies
* Sampling of the mosquito pop
* Sampling of the wild bird pop.

o 1,2 021 EXINT-SO0NT Yot vt Barmrn 11 wwvmg Schures
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Sentinel herds/animal == SOUND control

Disease condition * Coumtry Sentinel animal

Aabane dsoase Eaudi Arabia Catlo, sheop and goat

Avian infuenza France, Molland Berdn

Bovine dermatophioss UsA Catte

Enaxt Coaet Fover (Theboria} Zamba Catte

Intomal parssdns Now Zeslans Dear

Livestock comfort usa Cante

Lyme denase usa Dog

Bt Lonas encephaits. Usa Chvcknn

Trypanosomiass - Burkina Faso Came

Veslculs Stomattia UsA Home

WeostNbn USA Crow

W gure ol UsA Cheen

Stiirk et al Proceedings of the 11th International Sympesium on Veterinary Epidemiology and E ics, 2006
el 1.2 101 FINT-NOUNT Sea vt baren 1 anvrg Schuas "
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Risk-based surveillance: s——7" SOUND cantrol

* Uses knowledge of risk factors to improve the probability
that we will find the disease or infection.

* Is more efficient at finding disease or infection than
representative (random) sampling.

* BUT: If we do not know about the disease or any suitable risk
factors, it is not possible to use risk-based surveillance.

o 1,2 121 Carmuaring Mt RIpu T v ! e sudemrraiesring el eetmes

- @
Comparison == SOUND control

Steps / elements | Conventional surveillance Risk-based surveillance

Objectives The objectives of a surveillance The objectives of a surveillance
programme are a key determinant | programme are a key determinant
of the design of the design,

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

Case definition Case definition is based on Case definition is based on
available diagnostic procedures. available diagnostic procedures.

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

o 1,2 121 Carmuaring Mt RIpu T v ! e sudemrraiesring el eetmes n
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Comparison o’g%souumm.

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
biolegy. and risk factor studies.
Farms Usually selected at random. Selected based on risk factor
Strata — o | studies.
i Animals Usually selected at random. | Selected based on risk factor
studies.
| Timing. interval Usually selected based on the | Usually selected based on the
epidemiclogy of the agent and | epidemiology of the agent and
considering infection dynamics | considering infection
Factor used to define high 0O
- + 7 SOUND control
risk strata )
Spatial factors Management factors
* Climate * Biosafety
* Habitats * Husbandry
* Land use * Movement contacts
* Population densities * Feeding practice
* Trade * Antimicrobial usage
* Wildlife * Processing practices
* Vectors Historical risk
Host factors * History of cases
* Animal species * History of risky practices
* Age of animals
* Behavior
v oS
Risk-based sampling gt

Risk is the product of likelihood and consequences.

The highest risk strata maybe:
1. The strata with the highest expected prevalence
OR
2. The strata with the highest hazard impact
OR
3. A combination of both

o 1,2 021 EIIT-NOUNT o vt Barwrn 1) wrvrg Schursss
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Sampling -Representativeness

Prevalence in Prevalence In
Census 3 < g
population population
Representative Prevalence in - Pravalence in
sample population sample
Risk based Prevalence in P Prevalence in
sample population sample
Biased Prevalence in - Prevalence in
sample population sample

Comparison Q.;;%souuoconm

Steps / elements Conventional surveillance Risk-based surveillance
Statistical analysis, Standard statistical analyses Standard statistical analyses
outcome and additional analyses for
comparison to conventional
surveillance
Communication of results | A series of options are A senes of options are
available: Oral, written, web, avallable: Oral, written, web,
media etc. media etc.
Consequences of positive | The action steps following The action steps following
outcome positive results need to be positive resuits need to be
determined and organized determined and organized,
Feedback mechanisms Feadback to the people Feedback to the people
Involved in data collection is invalved in data collection is
essential for quality assurance. |essential for quality assurance.
Inclusion in risk assessment,
Surveillance supports Q5
- - + 7 SOUND control
Risk Analysis
Surveillance
Risk Assessment

Risk Management

Risk Communication

o 1,2 021 Carnaring M A RHPE ] Sawen T ¢ 000iT s (ITTTn A aTITy @ml eetzie M
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Risk-based surveillance cycle G souwconto

. Surveillance
l 4 \

y,
\ Risk Assessment
all
b 4
Risk Management

[
E

Risk Communication

o 1,2 121 Cornuaring M AP v ! et s Qrrrrniesrarg eol eeto

Examples of RBS == SOUND control

* BSE
* HS5N1
* Trichinella
CHAPTER 11 .4
L
BOVINE SPONGIFORM ENCEPHALOPATHY o._,.,,A SOUND control
()

* First important surveillance system with risk-based design

* BSE is very rare, expensive to diagnose, only in dead animals
* The incubation period is extremely long (years)

* Clinical signs may be subtle and unspecific

* Exit route is a key risk factor:
* Emergency slaughter
* Non-ambulatory
* Routine slaughter
* BSE is very important for trade

* International surveillance standards apply
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BSE surveillance - risk assessment

« Negligible BSE risk Surveillance B
~+ Controlled BSE risk
Surveillance A
* Undetermined BSE risk
. R OIE Animal Health Code, 20149

Table 1. Points targets for different adult cattie population sizes in a country, zone or compartment.

Points targots for country, 2one or compartment

N ot and o) wretance .

*1.000,000 300,000 150,000
1,000,000 238,400 119,200
9000011000000 214,800 107200
£00,001-800.000 180,700 95350
700.001-800 000 168,900 #3450
#00,001-700 000 143,000 71500
S00.001-600 000 "o 20 50800
400.001-500.000 F.400 47700
300,001-400.000 71,500 5750
200.001-300 000 47,700 23280
100.001-200 000 22000 11.500

ST wtps:/ fwww.ole.int/fileadmin/Mome/eng/Health_standards/tahc/current/chapitre_bse. pd! »

Table 2. Surveillance point values for samples collected from animals in the given subpopulation and age
category.

Survedlance sutipogutation
Routina Faten Casusty Cankal
waughter wock” viaugmer' suspect’
Age > 1 yeor snd <2 years
o [ 02 ] 04 l ™
Age 2 3 years and < yoars (young adul
01 | 02 | 04 [ 200
Age » 4 years and <7 yoars (middie sdut)
03 I 0s l 18 l ™
Age > T yusrs and <8 years (older adult)
) | 04 | 0r | 20
Age > § years
P

0o | 01 | 02 |

ST wttps:/ fwww.ole.int/fileadmin/Mome/eng/Health_standards/tahc/current/chapitre_bse. pd! »
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,"- ; ; | g
| Country Level Risk Animal Level sk Facton

. Clinical Suspect >9 years
7 -9 years
‘ | « Casualty Slaughter
- High Risk | 4 -7 years
| * Fallen Stock 2 -4 years

Countries {

* Routine Slaughter 1-2years

Low Risk

Risk-based surveillance for H5N1 avian
influenza virus in wild birds in Great Britain - =2\ SOUND control

L €. Snow, S, E. Newson, A, | Muscrove, P. A, Caanswick, H. Q, P. Casc,
1. W WatessurH

* Infections with highly pathogenic Al viruses occur in
domestic and wild birds

* Infection is rare

* Suceptibility varies greatly between bird species

* Clinical disease in domestic poultry is severe

* Mostly sub-clinical in wild birds

* Wild birds pose a significant risk to dmoestic poultry

H5N1 Al Surveillance &35 sumane

Surveillance purpose: early detection of HSN1 in poultry
Geographical surveillance units
Estimate the risk of transmission per 10 KM? areas

For each 10 KM?area:

1. Probability of Al introduction by wild birds
2. Presence of poultry

3. Combine 1 and 2 for an overall risk estimate




Probability of
Introduction

* For each 10 KM? area:
* Estimate abundance of each species (24)

* For each species
* Probability of being infected
* Abundance
» Seasonal patterns
* Known to mix with domestic poultry
* Social behavior (flocks vs solitary)

o 1,2 021 EIINT-NOUNT Soa vt Barmrm 11w St

Poultry Risk A

For each 10 KM? area: !
* Number of poultry

* Consequences and risk of infection
* Production type
* Hatchery vs broiler vs layer
+ Commercial vs backyard
* Environment in which birds were kept
* Indoars vs free range vs access to a pond
= Distance to ponds, rivers, lakes
* Mix of quantitative an qualitative
* Ranked risk (1-6)

twie 1.2 21 IIST-SOCNT! ot vt B 1) wiovmg Scherss 8 ¢ xpraamag e
——————— | 18— -

Risk of Introduction

Combined Risk
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- - E Vetenmary Moy
Trichinella . e
- anegl U Of Trichaineie in pog Garming feoon a contrel
. A ’ porspective
* Can cause a life threatening disease v rwvsnee
in people
* Prevalence in pigs is very low
* Testing many pigs at slaughter — very few positive
* Not transmitted between pigs (except via cannabalism)
* Infection by ingestion of muscle with infectious larvae
* Feeding raw waste that has infected meat
* Eating carcasses containing infectious larvae
* Rodents and outdoor rearing are risk factors
* Age is a risk factor
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Advantages - 095
S + 7 SOUND control

Disadvantages
Conventional Risk-based
* Many methods available * Higher benefit:cost ratio
* Well validated * More efficient
* Commonly accepted * Suitable for rare events
~ Expensive ~ Data availability
~ Low information content ~ Analytical methods still need

(all negative) to be developed
" Not efficient “ Equivalence assessment not

yet developed
~ Acceptance?

o 1,2 021 Cornuaring MAA RIpUT vt e sudrmgrraiesring el eetzues 40

Would you accept live 0 Q5
pigs from Italy?

— T Y -

~ SOUND control

o

* ASF is likely to enter from the north
* Transmission among wild boar
* Transmission to wild boar

* Test all hunter, road killed, and found
dead wild boar above the red line AND
all tested negative

* Would you accept live pig imports

form Italy?
- L3 r
=== SOUND control
CWD Surveillance G2 soumo e
Chronic Wasting
Disease
In Wild Deer

In Saskatchewan

Not in Alberta
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CWD Surveillance

Py
Eai—— L T

e =
H 5 amg™ o S 3 p
.!,f “.L...t;\d' | _——
et S

..‘ -
o%. SOUND control
=)

Chronic Wasting
Disease

In Wild Deer
In Saskatchewan

Not in Alberta
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Chronic Wasting
Disease

In Wild Deer
In Saskatchewan

Not in Alberta

When to use Risk-Based =-.o_.—_73‘_. e
O. control

Approaches?
It depend on the objectives!
Prove Dz Freedom Early Detection
Prioritize Hazards Yes Yes Yes
Selection of Stratum Yes No Yes
Selction of units within strata No No No A Random Samphe

Providing freedom from disease requires evidence from all

strata.

el 1.2 3121 Arypan Caeverrm ML)
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Complex Surveillance =-.°7—\_,4 s
Sytems o o

* Multiple components

* Multiple active and passive components

* Traditional and risk-based

* Many data sources

* Integrated into an overall surveillance system

Brucellosis and Tuberculosis s

+ 7 SOUND control

Active:

* Triannual survey
Passive:

* Reportable disease

* Slaughter plant
surveillance

Risk-based:

* Random sample of
farms in high risk area

* Test all adults at markets
around parks

SOUND control

Thank You!

info@sound-control.eu | www.sound-control.eu

Ccost =
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SOUND control info@sound-control.eu | www.sound-control.eu

COST Action CA17110

Training school

BASIC CONCEPTS IN
EPIDEMIOLOGY AND
SURVEILLANCE

Training school organizers

Maria Guelbenzu, Chair of organizers

Inge Santman-Berends, Chair of SOUND control

John Berezowski

Jérn Gethmann

Carola Sauter-Louis

Gerdien van Schaik

Tanja Knific

Layout: Tanja Knific, Eglée Rapaliute
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https://sound-control.eu/participants#mg
https://sound-control.eu/participants#isb
https://sound-control.eu/participants#jb
https://sound-control.eu/participants#jog
https://sound-control.eu/participants#csl
https://sound-control.eu/participants#jog
https://sound-control.eu/participants#mg
https://sound-control.eu/meetings-events/

