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Transgenic Feed Background Information.

A GM feed in Europe
A Currently 67 GM feed authorised for import in the EU
A Consumption is highly price variable.

A

Exposure to GM feed nearly impossible to quantify

A Potential effects on health

To To o Do

Rigorous pre-market testing in the EU
No adverse effect documented
Fear of general public in some countries

Need to substantiate any non identified effect through post marketing
studies

Epidemiological model for post marketing evaluation
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A The way epidemiological models usually work

A Outcome of interest measured: occurrence of clinical signs, death, growth, milk
productione

A Outcome compared between an unexposed and an exposed group

A Allows to conclude on whether exposure to a putative risk results in a significant
difference in outcomes

Examples: Death by lung cancer is X times more likely in people who smoke than in
people who do not smoke.

Each cigarette increases the probability of lung cancer by Y



BN

Epidemiological models for pognarket monitoring

A\ T =)
\ ( T
\\W £ \ 7\ {'

marlon

A The way surveillance usually works
A Active surveillance against disease X

A In a population at risk of getting disease X
A Sample individuals
A Look for antibodies, antigens, DNAé specifi

A Passive surveillance
A Tests performed on individuals reported sick



SR Epidemiological models for posharket monitoring
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A Problem with the evaluation of effects GM feed on animal health

A Impossible to quantify exposure to GM feed
A We cannot compare exposed to unexposed individuals
A We cannot perform tests on exposed individuals
A Risk would be GMO specific
A Not enough to know that feed contains GMOs
A We dondédt know what type of effect t

A Chosen approach: Look for occurrence of abnormal health events and
identify cause a posteriori

U  Syndromic surveillance



(A Syndromic surveillance
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A Definition from Hoinville et al. (2009):

Surveillance that uses health-related information (clinical signs or other data)
that might precede (or may substitute for) formal diagnosis. This information
may be used to indicate a sufficient probability of a change in the health of
the population either to deserve further investigation or to enable a timely
assessment of the impact of health threats which may require action. This
type of surveillance is not usually focused on a particular hazard, so can be
used to detect a variety of diseases or pathogens-including new (emerging)
diseases. This type of surveillance is particularly applicable for early-warning
surveillance.

Hoinville L.J., Alban, IDrewe J.A.Gibbens J.C.GustafsonL.,Hasler B.,SaegermanC., Salman, M., Stark, KIBasler B., Stark, K.D.C., ZOI—Boposederms
and concepts fodescribingand evaluatinganimathealthsurveillancesystemsPrevVetMed 112, £12.



Syndromic surveillance
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A An example: Google Flu Trends

A Uses search engine query data for the detection of influenza epidemics
https://www.google.org/flutrends

nature Vol 45719 February 2009|doi:10.1038/nature07634

LETTERS

Detecting influenza epidemics using search engine
query data

Jeremy Ginsberg', Matthew H. Mohebbi', Rajan S. Patel', Lynnette Brammer?, Mark S. Smolinski' & Larry Brilliant’
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Figure 2 | A comparison of model estimates for the mid-Atlantic region
(black) against CDC-reported ILI percentages (red), including points over
which the model was fit and validated. A correlation of 0.85 was obtained
over 128 points from this region to which the model was fit, whereas a
correlation of 0.96 was obtained over 42 validation points. Dotted lines
indicate 95% prediction intervals. The region comprises New York, New
Jersey and Pennsylvania.
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A An example: Google Flu Trends

Uses search engine query data for the detection of influenza epidemics
https://www.google.org/flutrends

£00gle.org i tends

g00gle.org i menas

Explore flu trends around the world

We've found that certain search terms are good indicators of flu activity. Google Flu Trends uses aggregated Google search data to
estimate flu activity. Learn more »

Explore flu trends - Belgium

We've found that certain search terms are good indicators of flu activity. Google Flu Trends
uses aggregated Google search data to estimate flu activity. Learn more »
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Estimates were made using a model that proved accurate when compared to historical official

fiu activity data. Data up to date as of 15 July 2015.
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Syndromic surveillance

marion

A An example: Google Flu Trends

A Uses search engine query data for the detection of influenza epidemics
https://www.google.org/flutrends
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Monitoring influenza activity in Europe with Google

Flu Trends: comparison with the findings of sentinel
physician networks — results for 2009-10
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The number of Internet searches has recently been
used by Google to estimate the influenza incidence
in the United States. We examined the correlation
between the Google Flu Trends tool and sentinel net-
works estimates in several European countries during
the 2009 influenza A(H1N1) pandemic and found a good
correlation between estimates and peak incidence tim-
ing, with the highest peaks in countries where Internet
is most frequently used for health-related searching.
Although somehow limited, Google could be a valu-
able tool for syndromic surveillance.
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L\ —63 Syndromic surveillance applied to post market
marlon monitoring of GM feed

A What type of health effects would we expect?

A None identified during pre-market testing
A There could be as many different effects as there are different GM crops
A Same as side effects associated with medicines Y de|

u Need to monitor a wide range of syndromes capturing different biological phenomena
u Need to have multiple sources of data to capture a wide range of possible effects
u What are the available data sources ?
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ZA@ Examples of data sources for syndromic surveillance
marlon In cattle

A Movement/identification data

A Notification of births/deaths/movements mandatory in Europe
A National databases

Preventive Veterinary Medicine 105 (2012) 244-252

Contents lists available at SciVerse ScienceDirect

Preventive Veterinary Medicine

journal homepage: www.elsevier.com/locate/prevetmed

Assessment of the utility of routinely collected cattle census and
disposal data for syndromic surveillance

Jean-Baptiste Perrin®"*, Christian Ducrot®, Jean-Luc Vinard?, Eric Morignat?,
Didier Calavas?, Pascal Hendrikx¢

@ Unité Epidémiologie, Agence nationale de sécurité sanitaire de I'alimentation, de I'environnement et du travail (Anses), 31, avenue Tony Garnier, F69364
Lyon Cedex 07, France

b Unité d’épidémiologie animale, UR346, INRA, 63122 St Genés Champanelle, France

¢ Direction scientifique des laboratoires, Agence nationale de sécurité sanitaire de l'alimentation, de I'environnement et du travail (Anses) 27-31 avenue du
général Leclerc F-94701 Maisons-Alfort Cedex, France
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Zﬁ Examples of data sources for syndromic survelillance
marlon In cattle

A Meat inspection data

Dupuy et al. BMC Veterinary Research 2013, 9:88

http://www.biomedcentral.com/1746-6148/9/88 BMC

Veterinary Research
RESEARCH ARTICLE Open Access

Defining syndromes using cattle meat inspection
data for syndromic surveillance purposes: a
statistical approach with the 2005-2010 data
from ten French slaughterhouses

Céline Dupuy'?", Eric Morignat’, Xavier Maugey?, Jean-Luc Vinard', Pascal Hendrikx®, Christian Ducrot?,
Didier Calavas' and Emilie Gay'
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Examples of data sources for syndromic surveillance
marlon In cattle

A Reproductive data
A Artificial insemination can be available
A Large proportion of dairy herds
A Smaller proportion of beef herds

Sl ). Dairy Sci. 97:6135-6150
jl\.=’ g http://dx.doi.org/10.3168/jds.2013-7346
%, \‘--—.’70\‘ © American Dairy Science Association®, 2014.

Can routinely recorded reproductive events be used as indicators
of disease emergence in dairy cattle? An evaluation of 5 indicators
during the emergence of bluetongue virus in France in 2007 and 2008

Alexis Marceau,*t{ Aurélien Madouasse,*t1 Anne Lehébel,*t1 Gerdien van Schaik,§ Anouk Veldhuis,§

Yves Van der Stede #Ilf and Christine Fourichon*t'

*Oniris, UMR1300 Biologie, Epidémiologie et Analyse de Risque en Santé Animale, La Chantrerie, CS 40706, F-44307 Nantes, France
TINRA, UMR1300, F-44307 Nantes, France

fUniversité Nantes (LUNAM), Angers, Le Mans, F-44200, Nantes, France

§GD Animal Health, Epidemiology Group, PO Box 9, 7400 AA Deventer, the Netherlands

#Coordination Veterinary Diagnostics—Epidemiology and Risk Assessment (CODA-CERVA), Groeselenberg 99, 1180 Brussels, Belgium
lILaboratory of Veterinary Immunology, Faculty of Veterinary Medicine, Salisburylaan 133, 9820 Merelbeke, Belgium

fIlLaboratory of Veterinary Immunology, Ghent University, Faculty of Veterinary Medicine, Salisburylaan 133, 9820 Merelbeke, Belgium 13
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Examples of data sources for syndromic surveillance
In cattle

A Milk production data

A
A

Milk recording (Europe) also called dairy herd improvement (DHI, North America)

Every cow of participating dairy herds have a milk sample taken once a month
A Mil k yield, somatic cell counté

Large proportion of European dairy herds (~60% in France)

Preventive Veterinary Medicine 113 (2014) 484-491

Contents lists available at ScienceDirect

Preventive Veterinary Medicine

journal homepage: www.elsevier.com/locate/prevetmed

Use of monthly collected milk yields for the detection of the @msmm
emergence of the 2007 French BTV epizootic

Aurélien Madouasse®"*, Alexis Marceau®", Anne Lehébel ",
Henriétte Brouwer-Middelesch¢, Gerdien van Schaik¢, Yves Van der Stede %-¢,
Christine Fourichon®?

2 INRA, UMR1300 Biologie, Epidémiologie et Analyse de Risque en santé animale, CS 40706, F-44307 Nantes, France

b LUNAM Université, Oniris, Ecole i vétérinaire, agroali taire et de l'ali ion Nantes Atlantique, UMR BioEpAR, F-44307
Nantes, France

¢ GD Animal Health Service, PO Box 9, 7400AA Deventer, the Netherlands

94 Unit for Co-ordination of Veterinary Diagnostics, Epidemiology and Risk Analysis (CVD-ERA), Groeselenberg 99, B-1180 Brussels,

Belgium
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Examples of data sources for syndromic survelillance

marlon INn cattle

A Laboratory data

JOL AL Syndromic surveillance using veterinary
laboratory data: data pre-processing and

Interface algorithm performance evaluation

rsif.royalsocietypublishing.org

Fernanda C. Dorea’, Beverly J. McEwen?, W. Bruce McNab?,
Crawford W. Revie' and Javier Sanchez'

"Department of Health Management, Atlantic Veterinary College, University of Prince Edward fsland,
R h X Charfottetown, Prince Edward Idand, Canada (14 4P3
esearc (-f“’f‘%!\".a"k “nimal Health Laboratory, Ontario Veterinary College, University of Guelph, Guelph, Ontario, Canada N1H 6R8
o *Ontario Ministry of Agriculture Food and Rural Affairs, Guelph, Ontario, Canada N1G 4Y2
Cite this article: Dorea FC, McEwen BJ,

Mchab WB, Revie (W, Sanchez J. 2013 Diagnostic test orders to an animal laboratory were explored as a data source
Syndromic surveillance using veterinary for monitoring trends in the incidence of clinical syndromes in cattle. Four
laboratory data: data pre-processing and years of real data and over 200 simulated outbreak signals were used to com-

algorithm performance evaluation. J R Soc pare pre-processing methods that could remove temporal effects in the data,

as well as temporal aberration detection algorithms that provided high sensi-
Interface 10: 20130114, tivity and specificity. Weekly differencing demonstrated solid performance
hittp://dx.doi.org/10.1098/rsif.2013.0114 in removing day-of-week effects, even in series with low daily counts. For
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ZA@ Examples of data sources for syndromic surveillance
marlon In cattle

A Clinical data

 SAVSNET

The Small Animal Veterinary Surveillance Network

HOME ABOUTUS PUBLICATIONS REALTIME NEWS & VIEWS TAKING PART MY SAVSNET

NEWS: SAVSNET ani_

Data from Veterinary Practices: Real-time syndromic
surveillance

Project 2 explores the disease status. in real-time, of small animals presented to veterinary practices. Participating
veterinary surgeons, with owner consent, record information at the end of each consultation using questionnaires
implanted by the practice management software companies who are collaborating on this project

celfs [N

A G HENRY SCHEIN® COMPANY

systems limited|

www.savsnet.co.uk
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e Examples of data sources for syndromic survelillance

marlon In cattle

A Many other sources of data exist

Live weights in beef

Amount of milk collected in each herd by dairies
Vet visits

Medicines sold by vets

é

To o Io Do o

17



A To be used data must be
A Collected in a usable form
A Shared i centralised
A Analysed automatically

18
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Data collection

A Depends on what is required by law

A

According to the legislation in the Nordic countries, veterinarians should record when a cow is
treated with any drug with a withdrawal period, e.g. any antibiotics. In NO and SE,
veterinarians are required to write a record regardless of whether the cow diagnosed with a
disease was treated or not. In SE, the veterinarian needs to submit the record to the Board of

Agriculture (www.sjv.se).

Wolff et al. BMC Veterinary Research 2012, 8:131

http//www.biomedcentral.com/1746-6148/8/131 BMC
Veterinary Research

RESEARCH ARTICLE Open Access

Completeness of the disease recording systems
for dairy cows in Denmark, Finland, Norway and
Sweden with special reference to clinical mastitis

Cecilia Wolff'", Mari Espetvedtz, AnnKristina Lind?, Simo Rintakoski’, Agneta Egenvall‘, Ann Lindbergs
and UIf Emanuelson’
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%) Data collection
marlon

A Records need to be in a usable form
A Paper records hard to process

A Could technology help?
A Mobile phone applications
A Barcodes
A Sensors used on farm (automatic milking systems et al.)
A Individual cow/quarter daily milk production
A Activity - podometers
A Rumination

A ¢

20
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N Data sharing
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A Sharing data can be of no/limited interest for the company owning
them
A Sensor data

A Sharing data can be (perceived as) detrimental
A Cost

A Commercial data shared with competitors

A But one would expect syndromic surveillance to be beneficial to the
iIndustry as a whole

U  Earlier detection of health problems: limit economic and/or social impact
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%) Data sharing
marlon

A For a given syndrome: data format and type of information stored

A Example: Low milk production i individual cow daily milk production once a month vs. herd milk
production every 2 days
A For production data: guidelines produced by the international committee for animal recording

(ICAR - http://www.icar.org/)

A How to deal with heterogeneity within/between countries?

22
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Data storage and analysis

marlon
A Who is in charge?
A Information needs to be publicly available
A Country/EU levels?
A Data analysis must be automated
A Alarms must lead to further investigations

A Who receives the alarms?
A What course of action is taken following an alarm?

23
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Dealing with alarms

marlon
A Alarms should lead to further investigations to determine their cause
A Disease outbreak
A Health disorder due to GM feed
A Other
A False alarm
A Tracing the cause back to GM feed implies that the presence of a

specific GMO in the feed fed to the animals can be quantified

A From a database
A From feed analysis

24



A/ The Marlon epidemiological model
marlon

A Aim: evaluating the probability of detecting a change which may be
attributable to GM feed.

A Which data sources and types of analysis are most appropriate for
monitoring for GM and should be implemented ?

A Integrates a wide range of data sources
A Laboratory data not included Y too heterogeneous
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