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RISK ASSESSMENT 2R LOwW LEVELS OF
ASEESTUS EXPOSURE

-- Reg rad ! hr to talk about <ne techrniques bv which we
generate data and [ have cocn.v cne half that time to talk abou:
interpret data. "nfortunately, I think that the proportion of
time at this conference devcrted -0 1nterpreting asbestos
sampling results 18 much greater “han the proportion of time an
effort devoted to 1nterpretat:on o5f actual sampling results. Wwe
collect mountains 5f data, yet !:ttle effort 18 spent 1In
_earning what 1% al. means -r <commun.cating the results 1n an
snderstardadb.e fash:an t> th.s2 -nn are exposed, or to those wn.
are responsible for axposures
-- Th:s :s a deplorab.e si-uatizn. A [ .H.s we may be callec
upoen to nterprev samp.ing data ndeed some legal authorit:.es
tell us tna t ~e have a duty ©2 warn those who are at r.sk.
-- Thus, the goal of my presen®ation 18 to convey to you some
informati:on that you mayv find heipful 1f need to assess and
communicate ~he r18k of ashes*ns exposure.

1 First I'i1l present som= 58 the

basi1c i1nformation »n astestos
risk.
2 Then, look a% an example 3f
r:sk assessment and
~ommun:cation 2f hazard.
3. Some of the basizc 1nformation plus a bibliography

cut.

has been handed

Risk assessment-- The determination of the risk to a populations

{humans or other organisms) 4
The scope of risk assessment can be extremely broed including:

\
O

from exposure to a hazardous agent.

--source of agen:
--distribution in ensv:ironment
--routes of exposure
--populations exposed
--degree of exposure .
--hazards associatzsd
--dose-response rela-:onsnyp
--excess risk to popurlacioans
--remedi1al actions
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Assessments of this scope are often associated with contaminants
in the outdoor environment. Fortunately, :n [.H., concern s
typically focused on small populations of people whose exposur
may be characterized by direcr measurement.

i

e.g. workers on an abatement project
or
children 1n a school with ACM.

jggj‘abJectzve 1s of:

members resultin
that nformed ac

n to estimate the excess risk to populat:
exposure and "o Communicate <“hat risk s
may be taker.
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--_There are at least 3 .eve:s of risk assessment s udues’

' =

[

Summary and Evaluative
numerous papers 1n the
literature on asbestos

3. Applications to specific

Tircumstances

Some of the components of our risk assessment are obvious:
Socurce- usually known

Routes of Esposure- :nhalation
Degree of exp.- air sampling resulc<s
Effects:

~-- We are usually concerned with mortality from asbestos related
diseases since the data 1s available. Much less is known
regarding morbidity and subclinical effects.

-- Mortality 1s expressed as some measure of excess risk
agsocilated with asbestos exposure. Excess over what?

--often comparison 18 made with the general population, but
workers are healthier than the general population. They show
“80% of the death rate of the gen. population when matched for
age and sex.

--~-Measgurass:
Relative Risk, or
SMR -- for care digssses, such as aesotheliomas, N
weasures reach absur+ly avgh values since the denominator 12
very small.

3]

)
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Ar. alternative 1s Excess Ri1sk--this 1s the absoly-e
¥y of an cutcome. Hera w11l usually use deaths per

Dose-Response

Th.:s 1s the most complex part of the risk assessment for
asbestos. But, 1 1s someth:ng of a misnomer since the true
dose 1s seldom, 1f every known-- only exposure levels are
measured.

Yo

Factors affecting dose-response. -

SmoK:ing

Nicholson © 1383 2f Mt. S:ina. in n.:s recent study for EPA c.-=s
work by 3elikoff, Hammond, Berry and ™McDonald 1n support of -he
agssertion that the effects of smok.:ng and asbestos exposure on
lung cancer are multiplicative. A study of over 12,000 asbestos
workers showed that both smpkeps nd.go ~-smokers had © time the
risk of dying from lung canfer ouevé@Ti risk is low for
non-smokers; therefore, mulitplying it by five does not resul:
'n many cases, although anv excess 1s undesireable. On the
Cther hand., smoking i1tse!f —~aused a si1gnificant increase {(:!7 X
controls:. Thus, that high ri1sk multiplied by 5 giveg an

lmmense 1ncrease.

-- In a dissenting opin:ion Hughes and wWe1ll cite the same
studies, but come 0 the conclusion that the percentage Lncrease
in lung CA risk may be "somewhat less” for smokers than for non-
smokers.

~-- Smoking behav:or does no seem %> affect the relationship
between mesothelioma and exposure.

Age at which Exposure Occurs

Lung CA- (Relative Risk “odel)
-Relative risk increases after time of first exposure until ~25-
40 years. The shape of thesz2 curves 18 1ndependent of the =age
at first exposure.
- Hdedien time from Tirst 2xnosure .o death was 32 years
{Selikoff)
-Life time r18k gseesms <o o2 oniy r=2lated cto cumulative exposucs

(nicholson, 1983)
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-The iatency period has been shown to be function of both

expssure and age. The h:igher the expcsure, the shorter the
latency per:nd. The older the person. the shorter the laten-w
peri10od.

Sottom Line: 11fe time ri3k of !ung TA morsality seems %o Se

dependent 2only on the degree of exposure.

Mesothelioma- {Aibsolute Risk Mode!l:
-lncidence of death :s :ndependent of the age cof first exposurse
and i1ncreases according to a power of time after a “delay
peri12d” of about 10 vears ~Nichols»sn, 19831,
- MezZian time to death aftar first espsoure s about 3% wvears
- The ratss of mescthelioma ncreasss w1tn t.ime more rapidly
*han tnzs= 2§ lung 74 and rmay 2gqual those 2fF lung TA 435 vears or

LOsSt expaosure.

- Thus, age of exposure s >f considerable consequence for
estimating mesothelioma risk. Hotevar—— TS TS U e mt—aob
>—qxuvvﬂ;eé f o X ittt T IS E ST smeanta Nicholson's wdBrk
for EPA has look at this 1n deta:il.

J

f/xg ’ Types of Asbestos
AQSU - All forms of asbestos are capable of producing cancer.

However, there 18 controversy regarding whether crocidolite or

Qg) amphiboles in general are more carcinogenic than chyrsotile.
Standards in other countries, such as Britain and Sweden take
the type of asbestos i1nto account, while U.S. Standards do not.
The epidemiological data are quite contradictory, possible
because good particle size distribution data were not avallable
for the study exposures.

- Does not affect dose-response for mesothel:ioma, but males seem
to have 2.5 to J time the excess risk of women for death by lung
Q){>CA from asbestos exposure.
9
/4 ---------------------------------------
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ACM composition Process w1

-- Gradients 1n lung CA rates have been observed in the
progressive processing of asbestos. Lowest rates of lung CA =are
associated with mining and friction product production, and *©
highest with asbestos textile production. It seems likely +h
these gradients could be eupiained by differences :n particl=
s1ze distributions.

et (D

h
a

-- PCM microscopy yields an i1ndex of exposure; 1t 1S & surroga-s
for the more complete characterization of exposure and thus may
yield annomalies :n dose-response relationships.

-- There s insufficent ev:dence *o Zetermine :f there are
gradients :n mesothelioma ra<es oy :1ndustrial process after
accoeunt:ing {or the typs -7 ashestzs used.

Dose-Response

Lung Cancer-
Two hypotheses seem to be widely accepted by toxicologist and
epidemiologists who have evamined the dose-response for
asbestos.

1. After an® appropriate latency period, the relative risk of
lung CA 1s 1ndependnent 2f -he elapsed time between exposure and
observation.

2. The relative risk of lung CA i1ncreases linearly with
cumulative exposure.

Correllaries:
a. we can use linear extrapolation from the dose-
response of i1ndustrial workers exposed at high levels 1n
vears past to determine the risk of exposures several
orders of magnitude less.

b. Cumulative dose may be represented by the product of
the average concentration and the duration of exposure

Although 1s 1s doubtful that :he dose-response relationship fcr
low exposures can ever be determined by direct observation,
these assumptions are consisteprt wiith observations at higher
levels of exposure and :s suonorctzd by the mathematical theo-~
of multistage carcinogenestis

Also, thers :s gensarel agresams~c chat Lt is unlikely that wosz
risk i1ncreases more rapidly chan linearly at low levels. Thus,
it is believed that these assumptions lead to conservative

estimates of risk. LLg 0004?3



Mesothelioma-

In exposed workers, the 1ncidence rate 1ncreases rapidly «1th
age and duration of exposure, at leas®” until the age at which
other causes of death become 1mportant. Relatively little
quan::itative dose-response data 1s avallable. Thus,
mathematical models have play a large roile :n estimating risk -¢
mesocthel:oma mortalit:.

Nevertheless, Schneiderman {1981) observed that two i1ndustr:ai
studies which investigated exposure gradients found response
rates per unit dose which were of the same order of magnituce.
Thus, he assumed a linear dose-response relationship. In lignt
of *he nature of mesothelioma risk, the use 2f his approach mav
no* be vali:d for assessing the risk of childhood exposures.

Summars )ose-Response Data

-Lifet:me excess risk of death for exposure to 1 fiber-
yvear/cc.

-Excess risks are 1n relatively good agreement compared with
r:sk assessments for other agents. )

Summary of Asbestos Concentrations

PCM-TEM Ccnversion

-Adds an additional degree of uncertainty.

-Most risk assessaments deal with concentrations i1n fibers/cc.
If TEM 1s used, ng/cu.™M are converted to fibers/cc. VAlidity 1s
dubious.

Excess Cancer Deaths at Various Exposure Levels

Case Study
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