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• Recall errors, Misreporting, Difficulty to assess portion size (literacy problems, desire to reduce the inconvenience of reporting, desire to be perceived as compliant to a socially acceptable behaviour…)

• Inappropriate for some populations (children, obese people, elderly with cognitive impairment…)

Attenuation of associations with health outcomes 7 3-QUESTIONNAIRES: LIMITATIONS

• Targeted analysis in biofluids (blood, serum, urine, saliva) or tissues (hair, nail, skin, erythrocytes, adipose tissue) 8

4-BIOMARKERS

• Some biomarkers are nutrients or bioactives and reflect their status or exposure • Some are used as surrogate biomarkers of food intake

List of commonly used biomarkers Heinzmann et al., 2010, Lloyd et al., 2011&2013, Pujos-Guillot et al., 2013, May et al., 2013, Andersen et al., 2014Heinzmann et al., 2010;de Zwart et al., 2003;Slow et al., 2005  To be validated 

Candidate biomarkers identified in Study A

Correlation with coffee intake in all available studies?

Raw data Metadata

• Common data repository with metabolic profiles and food intake data • The Food metabolome contains a wealth of information that we are just starting to explore with MS-based metabolomics

• Profiling of urine or plasma metabolomes in interventions or cohorts studies is efficient to discover new candidate biomarkers of food intake (data-driven approach)

• International collaboration is essential to move forward (validation)

• Beyond biomarker discovery, food metabolome profiling in biofluids may become a new method for nutritional assessment

  citrus, tea, soy, olive oil… • Previous knowledge of a specific compound of the food • Bioavailability and method of analysis of the specific compound • Specificity? High dependence on factors affecting the biomarker concentration (food matrix, interindividual variation in absorption and metabolism, smoking, condition of sampling and storage, analytical method…) • New biomarkers needed to cover a larger spectrum of foods 9 HYPOTHESIS-DRIVEN APPROACH FOR BIOMARKER DISCOVERY One food or food group One compound • Metabolic profiling of plasma/urine samples of consumers and non-consumers of a given diet/food/nutrient (cohort or intervention studies)

  Found almost exclusively in citrus fruits, with dominance in orange  Associated with citrus intake in 3 acute studies, 3 medium-term interventions , 3 cohort studies  Detected with NMR, LC-QTof, FIE-MS  In morning spot urines, 24hr urine & post-prandial urine kinetics 250 ml orange juice challenge Heinzmann et al., AJCN 2010 Heinzmann et al., AJCN 2010  Validation in INTERMAP-UK cohort

  Six 24h recalls(1994)(1995)(1996)(1997)(1998)(1999)(2000)(2001)(2002) +FFQ 2007-2009 Matched on: Sex Age class (10 ans) Sampling season BMI in 2 classes Selection of low and high consumers for 20 plant foods or food groups Correlations between consumptions Distribution of food consumption SU.VI.MAX2 sub-cohort (210 M & F; 55-70 y) Coll. S. Hercberg, P. Galan, M. Touvier UREN, Inserm/INRA/CNAM/Paris 13 Comparison of urine metabolomes of low and high consumers UPLC-ESI-Qtof-MS (pos&neg) Biobank (One morning spot urine)

••

  Consensus on most needed biomarkers • Develop databases and bioinformatic tools for identification of unknowns • Sharing data and resources (SOPs, chemical standards, samples, raw data…) • Databasing biomarkers with a new validation scoring system 24 1 ST INTERNATIONAL WORSHOP ON THE FOOD METABOLOME AND BIOMARKERS FOR DIETARY EXPOSURE (GLASGOW 2013) Define common objectives and priorities AJCN 2014, 99(6):1286-1308• An online database for dietary phytochemicals and their human metabolites 25 PHYTOHUB(www.phytohub.eu) Nutritional exposures are more complex than what has been covered so far: many non-nutrients to consider

  

  

  

  

DATA SHARING FOR BIOMARKER VALIDATION PhenoMeNEp project IARC, UCD Dublin Univ Barcelona, Univ Copenhagen, Univ Glasgow, …..

  

	• Validation required
	(quantitative analysis in
	other studies)

Spectral data (MS/MS,…) Databases, Librairies of spectra Analysis of standards
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AUC : 0.9-1 : excellent 0.8-0.9 : good 0.7-0.8 : fair 0.6-0.7 : poor 0.5-0.6 : fail