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I. INTRODUCTION Current challenges in detecting anabolic practices in cattle
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dose
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TARGETED

MEASUREMENTS

EMERGING STRATEGIES

≠

EFFECT BASED

MEASUREMENTS

Dervilly-Pinel et al., Drug Testing & Analysis, 2012; 4(1):1-11

Pinel et al.TRAC 2010; 29(11), 1269.



5/22
G. DERVILLY-PINEL| IAEA | 10 November 2014| Vienna

Metabolomics workflow
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Data Quality AssuranceI. INTRODUCTION

- Internal standards (Rt, I, ∆ppm)
- QC samples  (Removal of between-

batch offsets and drifts) 
- Peaks selection (CV< 30%) 

STATISTICAL VALIDATION

ANALYTICAL VALIDATION
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II. METABOLOMICS MODELS Predictive model
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Needs

Developments

Official Use

Models validation

Biomarkers assessment

First biomarkers

Conceptualization

Final stepsIII. MODEL ASSESSMENT

When are biomarkers ready for prime time ?
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� SELECTIVITY
- Different drugs / same family
- Other growth promoters (steroids, GH, ...)
- Veterinary drugs (antibiotics, ...)

Our definitions and strategyIII. MODEL ASSESSMENT

� PERFORMANCES
(false pos./neg. results)

� REGULATORY ISSUE

� ROBUSTNESS
- Large scale testing
- Within / Ext. reproducibility

� SENSITIVITIES
- Low dose treatments
- Detection time window
- Analytical performances



13/22
G. DERVILLY-PINEL| IAEA | 10 November 2014| Vienna

D1
D0

D2

D3

D4

D5

Control animals (Exp 1)

Selectivity/SensitivityIII. MODEL ASSESSMENT
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� Animals variability

� Different treatments

� Different β-agonist drugs
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III. MODEL ASSESSMENT

Dilutions
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Large Scale testing - RobustnessIII. MODEL ASSESSMENT
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III. MODEL ASSESSMENT Performances
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Whole population n=534
% False Compliant 0.2 1.3

% False non Compliant 20 15

Male calves n=378
% False Compliant 0 1.5
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Horses

New version approved in April 2009 “International Agreement on
Breeding, Racing and Wagering”

Human

WADA’s Executive Committee approved WADA’s Athlete Biological
Passport Operating Guidelines on December 1, 2009.

Article 2.1.2

Sufficient proof of an anti-doping rule violation is

established either by the presence of a prohibited

substance, its metabolites or markers […]

Article 6, §11

[…] The finding of any scientific indicator of

administration or other exposure to a prohibited

substance is also equivalent to the finding of the

substance […]

Live animals, animal products, their feed

Regulatory issuesIII. MODEL ASSESSMENT
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In practice ...

IDENTIFIED & LIMITED NUMBER OF GENERIC BIOMARKERS

SET OF NON IDENTIFIED BIOMARKERS 

IV. IMPLEMENTATION

Prediction on models
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IV. CONCLUDING REMARKS

� SCREENING REQUIREMENTS ?

� IS IT IMPLEMENTABLE ON A LARGE SCALE ?

� IS IT ACCREDITABLE ?

Strategy added since 2013 in the French National Monitoring Plan

� IS THE STRATEGY TRANSFERABLE TO SMEs ?

EU FP7 project DeTECH 21 (2013-2015)

ANSWERS HUMAN HEALTH/FOOD SAFETY ISSUES 
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http://www.laberca.org
http://www.saraf-educ.org

ACKNOWLEDGEMENTS

AND YOU FOR 
YOUR ATTENTION !



22/22
G. DERVILLY-PINEL| IAEA | 10 November 2014| Vienna

Laboratoire d’Étude des Résidus et Contaminants dans les Aliments (LABERCA)
USC INRA 1329, Oniris, LUNAM Université

BP 50707, 44307 Nantes Cedex 3, France - www.laberca.org 

Gaud DERVILLY-PINEL

S. Chéreau, A. Gicquiau,
S. Prévost, F. Monteau, B. Le Bizec

IMPLEMENTATION OF PREDICTIVE MODELS 
BASED ON METABOLOMICS-DERIVED 

BIOMARKERS

International Symposium on Food Safety and Quality
10-13 November 2014, Vienna, Austria


