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Y Introduction Cumulative model framework:
In the EU Integrated Project SAFE FOODS, we
have developed an integrated framework that With chemical 1 as
addresses the most important aspects of food index, we derive
2 : 2 relative potency factors
risk assessment: the toxic effects of chemicals (RPF) for chemicals 2:h.
in relation to their exposure, the health impact
of the effects, variability in the population and —
Sog s uncertainty.
Vel Variability is accounted for by predicting the T :
e effect size for a large number of individuals, . =
N each with its unique exposure (food consump- We fit parallel dose- We randomly draw combinations of
ce 0o tion, chemical concentrations, food processing response functions to chemicals 1:4 in each food from
habits, body weight) and sensitivity towards the toxicity data of chemicals 1:h CO"FE"It"attiO" d?tah, C°_"VT"1f thed"‘ to them:
Chemlcals. smultaneously equivalen f Q of chemica and sum em:
A distribution of these effect sizes expected in CONC@":%(CONCM'”FJ)
the population gives a general picture of the We generate 50.000 possible
health impact of a chemical. The fraction of the concentrations of @ for each food &.
o population exceeding a specific critical effect ) We collect all individual
size can then be interpreted as a probability of effect sizes in a popula-
. a critical exposure (PoCE). tion distribution,_and compute /. 1) For 50.000 simulated
the fraction of this population individuals, we:
5 o Uncertainty in these calculations is assessed by exceeding a critical value
deo8 repeating them many times, each time (see figure at bottom)
Se randomly drawing values from uncertainty
distributions for all uncertain parameters. o
R . n !'andomly select an individual’s
Here, we propose an extension of this Gt intake of foods 1:k and
> probabilistic framework in order to deal with corresponding body weight (iBW)
possible exposure to combinations of “common from food consumption database;
o mechanism” chemicals. We have incorporated

the relative potency factor (RPF) approach to
o predict the cumulative effects.
u c_alcu_late the effect
A stepwise illustration of the framework sieeliES conmaspon=

5 for probabilistic cumulative risk assess- ding tothe Indivdual's ﬂ 2
* wh

H randomly draw a

concentration of
equivalents @ for each

exposure iEXP. consumed food from the

e [ ment is shown on the right. converted concentration
g 1Y . database;
" - 1 Y
Relative potency factors erect i
4 In the RPF approach, doses of all chemicals are - ﬁ -
expressed as equally effective doses of one of ‘w P e " n randarly dFa“": fodd
e them: the index chemical. The effect of the | ¥ =M N (Fp) for cauivalents in
combination equals that of the sum of equiva- iE;(P i o consumed foods;
lents of the index chemical. Log dose MJN/’\\O/
This approach requires (i) chemicals with the shift animal dose-
same target/effect; (ii) parallel dose-response response of index
curves; (iii) no interactions between chemicals. chemical by this iEF to +
. obtain individual human E u
Once the concentrations are converted to dose-response; . u from Kl - K4, calculate the
equivalents of the index and summed, no I e e andividual’s total exposure
distinction can be made between the chemicals v UEXP) ta.edulvtlents o the
BIS o ific th1s sten bet the Monte C I. = s—cty index chemical:
= 8 y performing this step before the Monte Carlo | o ) 2 /|
by ° . = & 5 e calculate individual -
o simulations (step ), we implicitly assume that H extrapolation factor (iEF) Bt Z;(CONSk'CONCka'FPka)/'BW
each processing factor and an individual’s intra- from a fixed interspecies
¢ species factor are equal for all chemicals. factor and a factor randomly
. . . . ] —> —> drawn from the intraspecies
In the uncertainty analysis, the uncertainty in IEF = inter x intra distribution;
RPFs is accounted for by a bootstrap: refitting
the dose-response models to new datasets
randomly generated from the best fit model. In
each iteration, the RPFs are newly calculated, Uncertainty in these calculations is evaluated
and the concentration table newly transformed. by repeating steps @ -@ many (10.000)
times. In each iteration, values are randomly
drawn from uncentainty distributions for all
uncertain parameters (instead of their best
Concluding remarks esHmaces).
1. With a few simplifying assumptions, the
framework now deals with possible expo- A possible presentation of the outcome is Fraction
sure to combinations of chemicals in a fully shown in the graph to the right, showing for popslion
integrated probabilistic way; each effect size the fraction of the population effect size
exceeding that effect size (solid curve, confi-
i ; dence bands in dotted curves). For any
. It can be used to asses_s the cumulative risk specific critical effect size (CES), the fraction POCE [
of any class of chemicals that meets the above that value can be interpreted as the o C_ —
requirements of the RPF approach. probability of a critical exposure (PoCE).
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