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Å GM feed in Europe 

Å Currently 67 GM feed authorised for import in the EU 

Å Consumption is highly price variable.  

Å Exposure to GM feed nearly impossible to quantify 

 

Å Potential effects on health 

Å Rigorous pre-market testing in the EU 

Å No adverse effect documented 

Å Fear of general public in some countries 

Å Need to substantiate any non identified effect through post marketing 

studies 

ü Epidemiological model for post marketing evaluation 

 

Transgenic Feed ς Background Information.  
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Å The way epidemiological models usually work 
Å Outcome of interest measured: occurrence of clinical signs, death, growth, milk 

productioné 

Å Outcome compared between an unexposed and an exposed group 

Å 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 

Epidemiological models for post-market monitoring 
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Å The way surveillance usually works 
Å Active surveillance against disease X 

Å In a population at risk of getting disease X 

Å Sample individuals 

Å Look for antibodies, antigens, DNAé specific of disease X 

Å Passive surveillance 

Å Tests performed on individuals reported sick 

Epidemiological models for post-market monitoring 
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Å Problem with the evaluation of effects GM feed on animal health 

Å Impossible to quantify exposure to GM feed 

Å We cannot compare exposed to unexposed individuals 

Å We cannot perform tests on exposed individuals 

Å Risk would be GMO specific  

Å Not enough to know that feed contains GMOs 

Å We donôt know what type of effect to look for 

Å Chosen approach: Look for occurrence of abnormal health events and 

identify cause a posteriori 

ü Syndromic surveillance 

 

 

Epidemiological models for post-market monitoring 
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Å 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.  

Syndromic surveillance 

Hoinville, L.J., Alban, L., Drewe, J.A., Gibbens, J.C., Gustafson, L., Hasler, B., Saegerman, C., Salman, M., Stark, K.D., Häsler, B., Stärk, K.D.C., 2013. Proposed terms 
and concepts for describing and evaluating animal-health surveillance systems. Prev Vet Med 112, 1ς12. 
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Å An example: Google Flu Trends 
Å Uses search engine query data for the detection of influenza epidemics 

https://www.google.org/flutrends   

Syndromic surveillance 

https://www.google.org/flutrends
https://www.google.org/flutrends
https://www.google.org/flutrends
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Å What type of health effects would we expect? 
Å None identified during pre-market testing 

Å There could be as many different effects as there are different GM crops 

Å Same as side effects associated with medicines Ÿ depends on how medicine interferes with biology 

 

 

ü Need to monitor a wide range of syndromes capturing different biological phenomena 

ü Need to have multiple sources of data to capture a wide range of possible effects 

ü What are the available data sources ? 

Syndromic surveillance applied to post market  
monitoring of GM feed 
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Examples of data sources for syndromic surveillance 
in cattle 

Å Movement/identification data 
Å Notification of births/deaths/movements mandatory in Europe 

Å National databases 
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Examples of data sources for syndromic surveillance 
in cattle 

Å Meat inspection data 
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Examples of data sources for syndromic surveillance 
in cattle 

Å Reproductive data 

Å Artificial insemination can be available 

Å Large proportion of dairy herds 

Å Smaller proportion of beef herds 
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Examples of data sources for syndromic surveillance 
in cattle 

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

Å Every cow of participating dairy herds have a milk sample taken once a month 

Å Milk yield, somatic cell counté 

Å Large proportion of European dairy herds (~60% in France) 
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Examples of data sources for syndromic surveillance 
in cattle 

Å Laboratory data 
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Examples of data sources for syndromic surveillance 
in cattle 

Å Clinical data 

www.savsnet.co.uk/   

http://www.savsnet.co.uk/
http://www.savsnet.co.uk/
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Å Many other sources of data exist 
Å Live weights in beef 

Å Amount of milk collected in each herd by dairies 

Å Vet visits 

Å Medicines sold by vets 

Å é 

 

Examples of data sources for syndromic surveillance 
in cattle 
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Å To be used data must be 
Å Collected in a usable form 

Å Shared ï centralised 

Å Analysed automatically 

 

Using data for syndromic surveillance 
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Å Depends on what is required by law  
Å 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). 

 

Data collection 

http://www.sjv.se/
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Å Records need to be in a usable form 
Å Paper records hard to process 

 

Å Could technology help? 

Å Mobile phone applications 

Å Barcodes 

Å Sensors used on farm (automatic milking systems et al.) 

Å Individual cow/quarter daily milk production 

Å Activity - podometers 

Å Rumination 

Å é 

 

 

Data collection 



21 

Å Sharing data can be of no/limited interest for the company owning 

them 
Å Sensor data 

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

Å Commercial data shared with competitors 

Å But one would expect syndromic surveillance to be beneficial to the 

industry as a whole 

ü Earlier detection of health problems: limit economic and/or social impact 

 

 
 

Data sharing 
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Å For a given syndrome: data format and type of information stored 
Å Example: Low milk production ï individual cow daily milk production once a month vs. herd milk 

production every 2 days 

Å For production data: guidelines produced by the international committee for animal recording 

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

 

Å How to deal with heterogeneity within/between countries? 

 
 

Data sharing 

http://www.icar.org/
http://www.icar.org/
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Å Who is in charge? 
Å Information needs to be publicly available 

Å Country/EU levels? 

 

Å Data analysis must be automated 

 

Å Alarms must lead to further investigations 

Å Who receives the alarms? 

Å What course of action is taken following an alarm? 
 

 

 

Data storage and analysis 
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Å Alarms should lead to further investigations to determine their cause 
Å Disease outbreak 

Å Health disorder due to GM feed 

Å Other 

Å False alarm 

 

Å 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 
Å From a database 

Å From feed analysis 

Dealing with alarms 
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Å Aim: evaluating the probability of detecting a change which may be 

attributable to GM feed.   

Å Which data sources and types of analysis are most appropriate for 

monitoring for GM and should be implemented ? 

Å Integrates a wide range of data sources 
Å Laboratory data not included Ÿ too heterogeneous, lack of information on clinical signs 

The Marlon epidemiological model 


