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But what about
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OTHER
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die each day,
from chronic
disease due to
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Popcomn Is one of those rave snacks
that's not only beloved (on aversge,
Americans eat about 3 quart a week)
but also healthful. Ifs whole grain,
high in fiber; low i calories and fat
and bulky, 5o it may fill you up faster
than other snacks.
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CDF of 5705 Perc Measurements (1984-2009)

—e— perc concentration (ppm)‘

Concentrations that present an excess lifetime risk of 10~
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Substance CAS( dl;c " |pem | mg/m

(a) (b)

Acetaldehyde 75-07-0 100 189 150 27]

Acetic acid £4-19-7 10 2

Acetic anhydride 108-24-7 5

Acetone 67-64-1 750 1800 1!

Acetonitrile 75-05-8 40 70 §0 105

2-Reetylaminofluorene; see 1910.1014 53-96-3

Acetylene dichloride; see 1,2-Dichlorosthylens

Acetylene tetrabromide 75-27-6 1 14

Acrolein 107-02-8 0.1 0.35

Acrylamide 79-06-1 0.03

Acrylonitrile; see 1910.1045 107-13-1

Aldrin 309-00-2 0.25

Allyl alcohol 107-18-6 25410

Allyl chloride 107-05-1 132

Allyl glycidyl ether (AGE) 106-52-3 5 22

Allyl propyl disulfide 2179-55-1 |2 2

alpha-Alumina 1344-28-1

Total dust
Respirable fraction
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196 SCIENCE AND DECISIONS: ADVANCING RISK ASSESSMENT

TABLE 6-3 Examples of “Missing” Defaults in EPA “Diefault” Dose-Responsc
Asscssments

. For low-dose linear agents, all bumans are equally susceptible during the same life stage
{when estimates are based on animal bicassay data) (EPA 2005a). The agency assumes that the linear
extrapolation procedure accounts for human variation (explained in Chapter 5), but does not formally
account for human variation in predicting risk. For low-dose nonlinear agents, an RfD is derived with an
uncertainty factor for interhuman variability of 1-10 (EPA 2004a, p. 44; EPA 2005a, p. 3-24).

. Tumor incidence from conventional chronic rodent studies is treated as representative of the
effect of lifetime buman exposures after species dose equivalence adiustments (EPA 2005a). For chemicals
established as operating by a mutagenic mode of action, that holds after adjustment for early-life
sensitivity (EPA 2005b). This assumes (1) that humans and rodents have the same “biologic clock,” that
is, that rodents and humans exposed for a lifetime to the same (species-corrected ) dose will have the same
cancer risk, and (2} that a chronic rodent bicassay, which doses only in adulthood and misses late old age
(EPA 2002a, p. 41}, is representative of a lifetime of rodent exposure.

. Agents bave mo in utero carcinogenic activity. Although the agency notes that in utero activity 1s
a concern, default approaches do not take carcinogenic activity from in utero exposure into account, and
risks from in utero exposure are not calculated (EPA 2005b; EPA 2008a, p. 29).

. For known or likely carcinogens not established as mutagens, there is no difference in
swsceptibility at different ages (EPA 2005b).

. Nomlinear carcinogens and noncarcinogens act independently of background exposures and bost
swsceptibility (see Chapter § for full discussion).

. Chemicals that lack both adequate epidemiologic and amimal bioassay data are treated as
thongh they pose no risk of cancer worthy of regulatory attention, with few exceptions. They are
trpically classified as having “inadequate information to assess carcinogenic potential™ (EPA 2005a,
Section 2.5 ); consequently, no cancer dose-response assessment is performed (EPA 2005a, p. 3-2).
Integrated Risk Information System and provisional peer-reviewed toxicity values are then based on
noncancer end points, and cancer risk estimates are not presented.
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Recommended Default for Interindividual Variability in Cancer Susceptibility

An assumption that the distribution is lognormal is reasonable, as is an assumption of a
difference of a factor of 10-50 between median and upper 95th percentile people, as indicated
by the scrics of examples provided in Chapter 4. It is clear that the difference is significantly
greater than a factor of 1, the current implicit assumprion in cancer risk assessment. In the
absence of further research leading to more accurate distributional values or chemical-spe-
cific information, the committee reccommends that EPA adopt a defaule distribution or fixed
adjustment valuc for usc in cancer risk asscssment. A factor of 25 would be a reasonable
defaule value to assume as a ratio between the median and upper 95th percentile persons’
cancer sensitivity for the low-dosc lincar casc, as would be a default lognormal distribu-
tion. A factor of rwenty-five could be interpreted as a factor of 10 for pharmacokinetic
variability, and a factor of 2.5 for pharmacodynamic variabilicy. - .. . __________,

The 1ugpesced default of 25 will have the effect of increasing the population risk (average
risk) relacive to che median person’s risk by a factor of 6.8: For a lognormal distribution, the
mean @ median ratio is equal o exp(a/2). When the 95th percenrile to median ratio is 25,

a is 1.96 [=In(25)/1.645], and the mecan exceeds the median by a factor of 6.8. If the risk to
the median human were estimated 1o be 106, and a population of one-million persons were
exposed, the expected number of cases of cancer would be 6.8 mther than 1.0.

Thus under this new default, the value for the median person would remainas provided
by the current approach to cancer risk assessment; for a default of a factor of 25, the average
would be higher by a factor of 6.8. It would be important for the cancer risk asscssment to
cxpress intcrindividual variability by showing the median and average population risks, as

well as the range of individual risks for risk-management consideration.
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TOWARD A UNIFIED APPROACH TO DOSE-RESPONSE ASSESSMENT

Conceptual Models for Individual Dose-
Low-Dose-Response Response

1. An individual's: m"’
Nonlinear
The population:
Linear

2. Anindividual's: | Probabily

Nonlinear
The population:
Nonlinear e e Docy

3. An individual's:
Linear

The population:
Linear

Dose

FIGURE 5-10 Examples of conceptual models to d
relationships.

SCIENCE AND DECISIONS: ADVANCING RISK ASSESSMENT

Individual dose-response Population dosa-response

relati i relationship
(E—

f -
Background dose

FIGURE 5-5 Nonlincar or threshold low-dose response relationships for individuals and
populations.

3. Low-dose linear individual and population dose-response. For this conceptual mod-
cl, both individual risk and population risk have no threshold and are lincar at low doses,
as illustrated in Figure 5-6. Note that low-dose linear means that at low doses “added risk™
{above background) increases lincarly with increasing dosc; it docs not mean that the dosc-
response relationship is lincar throughout the dose range between zero dose and high doses.
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