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WHAT EFSA DOES

. — Provides independent scientific advice and support for EU
H— risk managers and policy makers on food and feed safety

. —’Q

Q Provides independent, timely risk communication

7%\ o _
Promotes scientific cooperation
.ﬂ.
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wHAT EFsA DOEsS NOT po

Develop food safety policies and legislation

Adopt regulations, authorise marketing of new products

Enforce food safety legislation
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QUESTIONS

European Parliament
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European Commission

Terms of reference

European Parliament -
‘ Question? ‘ Background

Member States
EFSA (“self mandate”) @
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THE SCIENTIFIC PANELS

Plant protection

Nutrition

Food Packaging
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Food additives
Biological hazards

Chemical contaminants
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RISK ASSESSMENT PARADIGM

Hazard

Identification
(Toxicity: Genotox, CMR, ED)

!

Hazard -
Characterization Exposure
(Dose-effect curves, MoA, Assessment
Kinetics, etc.)

!

Risk Characterization




What the body does to the chemical

What the chemical does to
the body

Toxicodynamics
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DIETARY EXPOSURE ASSESSMENT

11
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EFSA COMPREHENSIVE EUROPEAN FOOD CONSUMPTION DATABASE

The EFSA Comprehensive European food consumption
database contains data:

24-hour recall or dietary record method
data collected at individual level

most recent data within each country
random sample at national level

different age classes, from infants to elderly
special population groups

o . |
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Euronean Food Safety Autharity Searchsitz

About ¥ Mews ¥ Discover ¥ Science ¥ Publications ¥ Applications ¥ Engage ¥

Home Sdence Data

of the EU population.

hemical hazard:

https://www.efsa.europa.eu/en/food-consumption/comprehensive-
Aa+tahace
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A monisa ation colabor ation
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EFSA Support to the EU Menu
[ ] EU Member States
[ | Pre-accession Countries

Norway

o’
Denmark
United Kingdom Lithuania

Ireland Netherlands)
Poland
Mlﬂi“l{z Seany q
Luxembourg ~_CZecht
Repub!Z':k,\v kia
N
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Portugal Spain

Cyprus

0 580 1,100
S R I S—
Kilometers

2011- 2016 .... All EU Menu projects are expected to be finalised by 2023.
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MAGNITUDE OF THE CONSUMPTION DATABASE

Number of

Member States 25
Dietary surveys 60
Population groups 132
Subjects 119,458
Different national food codes 170,878
Different FoodEx2 codes 2,523
Consumption records 12,076,637

Last update in April 2018
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Need for precision

FoodEx2
Precision in estimates

Accuracy in inputs

Figure ©iStock 15
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Assessing exposure to contaminants

Figure ©iStock

> Is food intake expressed as raw
or cooked?

#

>Is food consumed in a certain form?
(fresh/dried/concentrated/canned, etc.)

> Has processing any influence on
a possible contamination?

> Is all of the reported weight
edible?

16
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A comprehensive food
classification and description

TECHNICAL REPORT “ efsam system developed and
4
APPROVED: 30 April 2015 PUBLISHED: 30 April 2015 m a I nta I n ed by E FSA
REPORTING
The food classification and description system FoodEx2 HIERARCAY EXPOSURE
(I‘eVISI on 2) HIERARCHY
European Food Safety Authority
A L
A report describing the — A
FoodEx2 and providing ot Mot
guidance for its
harmonised use and the ctyen |
quality control of the o

codes
§
Extended ter (‘g% Ay

http://www.efsa.europa.eu/sites ——

+ Facets

[default/files/assets/804e.pdf i : .
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e

: f
-erTSdm
European Food Safety Authority

OCCURRENCE DATA

Occurrence data types and their use frequency

AS &
PR
®

Experimental

Monitoring &
surveillance

TDS:

total diet

Food ‘
composition

18
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GLOBAL NEW PRODUCTS DATABASE (GNPD)
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Number of Variants

Food labels information on over 1 million foods,
beverages and food supplements since 1996 in 19
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METHODS AND TOOLS

Main methods and tools for the assessment of dietary
exposure to chemical substances:

m Raw Primary Commodity Model (RPC Model)

m Individual-based exposure assessment:
m Food Additives Intake Model 2.0 (FAIM)
m Feed Additive Consumer Exposure (FACE)
m Probabilistic exposure assessment:
m Quantify uncertainty
m Acute exposure assessment
m Cumulative exposure assessment & mixtures

N7, Q

SCIENTIFIC EXCELLENCE COOPERATION INNOVATION 20
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Raw Primary Commodity Model (RPC Model

Raw Primary Commodities Food as consumed
(RPCs)

1.
Disaggregation step
Ratio of ingredients

2.
Conversion step
Reverse yield factors

21



=

. efsam
Individual-based exposure models

Individual consumption data

Consumption Consumption Average
DAY 1 DAY 2 consumption

(g/day)

(8) (8)

150 250 200
3
050 32.5
2 65 0
; 150
ks

200 100 s
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Individual-based exposure models

Individual exposure calculation

co::jrffgon Concentration Chronic exposure
(mg/kg) (mg/day)

(g/day)

200 1.8 0.36
D g
§D 0.98
2 32.5 30
; 0.11
ks

150 0.75 0.0

Total chronic exposure in mg per day: 1.47

Total chronic exposure in mg/kg bw per day: 0.08

23
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Individual-based exposure models

Distribution of individual exposures

High exposure
Mean exposure (95th
pergentile)

24
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EXPOSURE TOOLS

+ Food Additives Intake Model (FAIM) 2.0 MicroStrategy | 10
+ Feed Additive Consumer Exposure (EACE)

FAIM and FACE are tools for estimating dietary exposure to food
and feed additives, respectively. They allow users to estimate the
mean and high level exposure for different population groups
in several European countries.

These tools are based on raw individual food consumption
data, from the EFSA data warehouse.
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https://www.efsa.europa.eu/en/applications/foodingredients/tools
https://www.efsa.europa.eu/en/applications/feedadditives/tools
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DIETARY EXPOSURE ASSESSMENT TO CHEMICALS: EFSA ACTIVITIES AND PRIORITIES

Dietary exposure is a crucial component of EFSA’s risk assessments to chemicals

The Use of Common Standards for Food Coding is crucial to allow inter-domain operability and data transfer

Data Providers: National Labs, Academia, Data Providers:
Industry, Consumer Associations EU National Authorities

CHEMICAL OCCURRENCE DATA FOOD CONSUMPTION DATA

Additives 454863
veterirary Medicine 4,774,972 F O 0 d E X
Chemical Contaminants 8,956,238
T —— U%
Chemical occurrence® data collected by EFSA from 2010 till

2017 (n of records )
‘‘‘‘‘ 160,000,000 records on pesticides are also available
_ -
EFSA routinely collects occurrence data at sample level on Food Consumption data on about 120,000 subjects from infants to
awide range of chemicals (e.g. contaminants, pesticides, elderly and from 25 EU countries are gathered in the EFSA
veterinary drug residues, food additives, etc.). Comprehensive European Food Consumption Database.

4 A

Dietary exposure assessment to chemicals for the European Citizens e
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PRIORITIES CHALLENGES

Harmonization m Improving data quality and
representativity

m Foster data re-use and innovation

m Promote direct access to data and
the development of collaborative

Accessibility platforms

m EFSA is open to collaboration with

other exposure domains through
Transparency multi-disciplinary projects or
initiatives

Standardization

27
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HUMAN BIOMONITORING - SOME EU PROJECTS

https://www.hbm4eu.eu/ http://foodmetabolome.org/

28



pw

~ efsam

Eurapean Food Safety Authority

EFSA PAST WORK ON HUMAN BIOMONITORING
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DIETARY REFERENCE VALUES

http://www.efsa.europa.eu/en/topics/topic/dietary-reference-values-and-dietary-guidelines .

0
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Cd (CADMIUM) in food (2009)

» Studies on biomarkers of exposure and effects

> Biomonitoring data from the literature and trends of exposure
(blood and urine)

» Cd in urine to measure body burden

» Meta analysis for dose-response relationship between urinary
Cd and biomarker for tubular effects (beta-2-microglobulin) >>
BMDLs

» Studies (occupational and others) described and used
» Kinetic modelling

>>> Tolerable Weekly Intake established 31
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Pb (LEAD) IN FOOD (2010)

» Studies on biomarkers of exposure
» Biomonitoring data from the literature and trends of exposure
v Blood, plasma/serum, urine, bone, hair

» Pb in blood information linked to neurodevelopmental effects in
children >> BMDLO1

» BMDLs also for:
» Pb in blood vs renal effects and systolic blood pressure,
» Pb in bone mineral vs systolic blood pressure
» nephrotoxicity vs cardiovascular effects (adults)

» Kinetic modelling for Pb in blood versus dietary exposure

>>> MOE calculated 32
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DEOXYNIVALENOL (DON) (2017)

» Deoxynivalenol and its acetylated and modified forms
in food and feed

> Experimental study on DON biomarkers in urine

> Very first time in EFSA to collect biomarker data and
apply them in the opinion

>>> (group) TDI of 1 ug/kg bw per day

DON -0t -OH

Ry 3-Ac-DON -0OAc -OH
- 15-Ac-DON -0OH -OAc
DON-3-glucoside -Ogluc -OH

33
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BISPHENOL A (BPA) (2015)

m Exposure calculated from the diet and back-calculated from the
biomarker of exposure: same order of magnitude

Table 33: Average internal exposure to total BPA, as estimated by forward and backward exposure
modelling. For some age classes, such as mfants and children, several values are given which refer to
subgroups among the age classes

Age class Age(years) Average internal exposure (ng/kg bw per day)
Forward modelling Backward modelling "

Infants 0-1 42/157/177/226/387 <10

Toddlers 1-3 384 Not available

Children 3-10 301 49/107

Adolescents 10-18 172 48

Adults 18-65 134/134/140 39

Women of cba 18-2 140 36

Elderly/very elderly >65 124 56

cba, childbearing age.

(a) Internal exposure assessed by combining exposure over all routes. For some age classes several values are given that
refer to subgroups among the age class (see Table 31 for details).

(b) When biomonitoring data were available for more than one age class, several values are given.

34
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CONCLUSIONS HUMAN BIOMONITORING 1/2

m Human Biomonitoring data have been used in EFSA
to “validate " dietary exposure estimates but also to
detect health effects

m Human Biomonitoring data are particularly important
in exposure assessment and could play an
important role in post market monitoring

m Further development of Human Biomonitoring of
exposure to monitor substances of interest for EFSA
is needed

35
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CONCLUSIONS HUMAN BIOMONITORING 2/2

m Human Biomonitoring need to be combined with other
data and tools for interpretation in risk assessment:

» Information on dietary intake (FFQ , 24h recalls)

Individual Human Biomonitoring data needed:

» Data format compatible with EFSA’s format for
chemical concentration and intake data

36
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STANDARDISATION & HARMONIZATION

Coordinated approaches
Standard protocols
Compatible systems

37
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DATA MODEL COMPRISES 3 COMPONENTS:

> the structure in which the data can be
reported

> the catalogues to describe the terms in a
standardized way

>and the business rules to check the
validity of the reported data

38
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STAY CONNECTED!

Subscribe to
www.efsa.europa.eu/en/news/newsletters
www.efsa.europa.eu/en/rss

Engage with careers

www.efsa.europa.eu/en/engage/careers

Follow us on Twitter

@efsa_eu

@plants_efsa
@methods_efsa
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