CONTENTS

4
ENVIRONMENTAL HEALTH CRITERIA FOR 3&
BIOMARKERS IN RISK ASSESSMENT: VALIBHY—
AND VALIDATION

PREAMBLE ...........ooirrnrereriniinsssssssssrensrosssssnasns vi
ABBREVIATIONS.........cccoovrirniinesiisres e s s Xiv
INTRODUCTION......cocorerrereeriririsisiiesirnsnsssasannssssssassnes 1
RISK ASSESSMENT ......ccoomienrrerncinnnninvencssisnsnsnsenanes 7
2.1 Hazard identification ............cecevvirieneceneneninnnincniniene 9
2.2 DOSE TESPONSE. ....c.urreeererreareanisreimsiirreseereeranssnssasassnsssees 13
2.3 Exposure assessment for risk assessment.............c....... 14

VALIDITY AND VALIDATION - GENERAL

CONSIDERATIONS .......ocooeveirrreinntnnersresississsnssesssesnens 16
VALIDATION OF SPECIFIC TYPES OF

BIOMARKERS........ccvteereiintrrnrereresseeesesnssesesssnssesesissessnens 21
4.1 Exposure biomarkers...........coveriricrennininnnnsceniensisennnns 21
4.2 Effect biomarkers .......cccceeeereenrmiciiiiniinnininiens e 22
4.3  Susceptibility biomarkers.........ccccovveveenieercinirnnnnnns 26
CROSS-SPECIES COMPARABILITY ......coevvinicceriiennnn 30
NEW PERSPECTIVES......ccooeiireiccnteriessasnenseenenens 33
SUMMARY ..ottt ssesssbasssssesnens 35
CONCLUSIONS. ......ocotieeciiinteereeneeesstsssnssensstsasensssnnssans 36
RECOMMENDATIONS .......cccoevenineninriniriineesesrnsesnens 37
9.1 General recommendations..........ccococevenreeeinniesenesennnns 37

9.2 Recommendations for future research..............cooceenenn 37



EHC 222: Biomarkers in Risk Assessment: Validity & Validation

9.2.1 Prevalidation Stage ...........coruiuisverernresresresnseennes 37

9.2.2  Validation Stage .......cc.ovvereemrerinsinvesrencssnsesinne 38

9.3 ApPlCAtION.....cocuriiiiirrerrcrsessrsree et 38
REFERENCES  ..oovoioieeeertrerereesiesestsissesisesessosssassssssssesessssones 39

APPENDIX I. BIOMARKERS OF EXPOSURE AND
EFFECT FOR CARCINOGENICITY ....ococecimerririnnerienecnsvsnssenns 47

APPENDIX II. BIOMARKERS OF EXPOSURE AND
EFFECT FOR NON-CARCINOGENIC END-POINTS. ............... 95

APPENDIX III. MEASUREMENT OF DRUG
METABOLIZING ENZYME POLYMORPHISMS AS
INDICATORS OF SUSCEPTIBILITY .....cccovuvnrarnennniereeersenns 146

APPENDIX IV. VALIDATION OF BIOMARKERS FOR
ENVIRONMENTAL HEALTH RESEARCH
AND RISK ASSESSMENT.......covimiiiriirrccereisrnseseesesinsine 202



