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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)

= E_’t."! 17 N o."?‘;'; SOUND ssetret
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
—1rul PBES et
ELY . R

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
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*  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?
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Prevalence
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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
]
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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.
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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
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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 ;)
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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



o . o
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
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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
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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
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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 | |
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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
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