S X0, oF rfiber or 2° fiber per cc standard.

S it atgues ‘that risks from low level exposures
to. asbestos. are indicated by reports of mesotheliomas

‘ sogiated with brief or with non-occupational exposures,

such’ as' "household® ‘exposur—:s of persons living in the houses

of asbestos workers; but levels of such exposures are not

stated. That "household” exposures have been substantial ;

was indicated by Dr. Selikoff at a Conference on Environmental

Cancer that I attended in Washington last week.

The NIOSH report mentions mesotheliomas in individnals
with history of asbestos exposure for only one day. Such
cases could, of course, be unrelated to asbestos, as indicated
in the NIOSH statement (Page III-7) that approximately 15 per
cent of mesotheliomas are not known to be related to exposure
to asbestos.

An earlier NIOSH report (Gillam et al) has been cited as
showing tumor response to low levels of asbestos. In referring
tn this, the 1976 NIOSH report (III-10) states: "In a study
of a group of miners exposed to amphibole fibers in the
cummingtonite-grunerite ore series, Gillam et al (1976) have
demonstrated mortality from malignant resoxratory disease
three times that of the general population.”

Referring to the same study, a 1975 OSHA report said:
"Gillam et al (1975), studying the mortality and reviewing
the chest x-rays of 439 underground metal miners exposed to
an asbestiform mineral, found three times the risk of
malignant respiratory disease than expected. The fiber
concentrations averaged 0.24 fibers/ml."” (Federal Register,
dct. 9, 1975 pages 47652-47665. Refer to page 47656).
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fexposures to asbestos:in relation
s‘and/or cancer..1t<should be noted

- txtunors were found after exposures,
day. A copgéggﬁyugner s paper. is attached. It
g EhAt. the one-day;exposure was 7 hours exposure to
- u;_tainzng 9.7 to 14.7 ng per cubic meter of “the
DXE ations of asbgstos. \ e Rt

PR R IR SRR A

Harch 1976, NIBBS held a 3-day Conference on Extra-
polation of Data from Animals to Man. A report on that

conference by its chairman is enclosed. I attended that g
conference and enclose copies of 3 papers that seem of Ty
particular pertinence. BN

The first is a paper by Rall (Director, NIEHS) which
addresses the question of threshold levels for carcinogens.

The second i< 2 paper by Enterline and Henderson "A .iodel
for Extrapolating to Low Levels of Asbestos Exposure.”

The third is by Hardin Jones. He brings out the point that
thresholds for carcinogens should be viewed not only in terms
of yield of tumors but also latent period, i.e. that safe
levels can be achieved by considering exposures with latent
periods longer than the life span.

I understand that CONSAD Research Corp., contractor for
inflationary impact study on proposed revision to asbesto:
standard, is also looking at technical feasibility and econc-ic
implications of a 0.1 fiber per cc limit.

Trusting that these remarks may be of interest,

Very sxncerely,

/[,‘ 2 g;ngZ?L\

W1111am E. Smith, M.D
WES/elc Director
Health Resecarch Inst. . .:>

Enclosures

See addendum (page 3)
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) t at the lowest level detectable by available
analytical techniques,' an approach consistent with nIosn'
'most recent recommendations for other carcinogens." ‘

This approach, or enactment of “zero" levels for
carcinogens, would, of course, mean that investment of
time and money to achieve any particular level would be
precarious, since improvements in sensitivity of analytical
‘techniques could unpredictably change the picture.

Enclosed is an announcement of a seminar in Washington
on 12-13 April on Federal Requlation of Environmental
Carcinogens. tne list of speakers may suggest someone that
you could contact for comment or advice. Paul Kotin from
Johns-Manville is scheduled to give the lead-off address.

Would it be agreeable for me to send a copy of this
letter to Dr. Allan Harvey at R.T. Vanderbilt Co. ?

439
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sxposure over a 8 hour day for insnla'

be ivalent toa 15 flcc

At a ﬁrst step in devcl.oping the model a simple linear se-response

rci.ﬁon..hip was assumed resulting {rom one year's occupationu exposure to

asbestos (8 hours a day, 5 days a week) and 40 cases were arbitrarily assigned .
to the lowest dose level (4 £f/cc). Also, median time to tumor was assumed to
be eqlnl to the inverse cube root of dose with time,to tumore for an exposure

“Tevel 0f 16 f/cc estimated at 39.1 years based on Table 1. A log normal dis-

tribation was assumed for a single dose (one year's duration)with a geometric )
standard deviation of 1.'S. "The results for four exposure levels are shown in .
Figure 1. .

Based on a study of a factory population with a very high exposure
of short duration (estimated at 30 f/cc for 3-11 months) for which we estimate
the actual cumulative relative risk for respiratory cancer at the end of 28 .
years was 2.9, an expected annual number of respiratory cancer deaths was
calculated. To do this it was necessary to estimate the number of cases caused
by 5/8 year exposure at 30 f/cc under conditions set forth in Table 3. This was
estimated as 215 cases with a median latent period of 31. 7 years. 81.3 of these
cases would be observed in the first 28 years. Since the cumulative relative risk
over a 28 year period corresponding to the 81.3 cases was known (2.9), expected case:

*Prescnted at Conference on Problems of Extrapolating the Results of Laboratory
Animal Data to Men and Extrapolating the Results from High Dose Leavel Expenments
to Low Dose lLevel Exposure, Pinehurst, North Carolina, March 11, 1976. :
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N lnterelt. 5 Wbat we need to know is what might be obgserved as the result of e
. contimmous axposures at various levels. Table l.s ggests the need for an - S R
additional par ieter - a parameter we'll call the'Index of Susceptability. T
‘Table 1 show ' tat rather than continuing to increase as dose increases the e
relative risk ..: respiratory cancer starts to decline after 34 years of exposure.
One explanation for this is that susceptability varies in a population and with
. continued eXposure the population loses its ability to respond. One expression... .
" of this is & function such that if one year’s exposure at, for example, 15 f/cec
- causas 150 cases (estirmated from Table 2) the 2nd yez ars exposure causes 150 x
c cases, the 3rd year 150 x c“ cases, the 4th year 150 x c3 cases, etc., where
c 1s some constant < 1. To determine the value of c data in Table 1 were first
adjusted for an overstatement of the relative risk due to the use of corrected
death certificates for observed deaths among insulation workers and the use of
uncorrected death certificates to obtain expected deaths. The model was then
fitted to these corrected data for various values of ¢. The best fit was obtained
where ¢ = . 44 (the Susceptability Index). This fit is shown in Table 7. It is .
pretty good considering that the insulation workers data deal with fairly small
numbers in some of the exposure categories.

Given a Susceptability Index, estimates can be made of the effects of
continuous exposures of various durations and at various dose levels. Table 8
{llustrates the effects of continuous exposure at 32 f/cc and Table 9 and 10 the
predicted results for two study designs for various exposure-levels. Relative
risks are rounded so that a relative risk of 1. 0,. for example, means less than .
a 5% increment in respiratory cancer. Also, distributions are discrete and
somewhat more precise estimates could be obtained if continuous distributions
were used, ’
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. T Table 1

Lang Cancer Observed Dﬁring 1967-72 .
by Yeax;s‘from Cnuset of Exposure as of .. v :
Januvary 1, 1967 : -

17, 800 Asbestos Insulation Workers

_ Lung C.ancer
Years From - Expe_cted Observed Relative
Onset Deaths Deaths Risk
L10 0. 55 .0 ceee
10-14 1.97 5 2.5 .
15-19 5. 87 23 . 3.9 :
20-24 " 9.55 34 . 3.6 ..
25-29. _ 10.70 56 5.2
30-34 8.20 - 60 B X
. 35-39 4.68 29 - 6.2
T 40-44 4. 84 27 5.6
45-49 4.50 19 4.2
50+ " 4.97 22 4.4

{Selikoff and Hammond, 1975) 25082175%
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T 'I‘able3 SR

Total Cases Caused by Exposure for One Year and -
Med_x?‘n Latent Period T
Median =
Exposure Level {(f/cc) ..... No. -of Cases ' Latent Period
« 40 62.1
8 . 80 49.3
16 : 160 39.1 o
32 320 31.1 Yo
Table 4 . -
Observed and Expected Cases and Relative Rilk. o N
32 f/cc for One Yeaf (1954) e
, Cumulative T
Follow-up Observed Expected RR in Period RR at end of "
Period Cases Cases Qbs/Exp Period
1955-59 8 7.5 1.1 1.1
-1960-64 8 7.5 1.1 1.1
1965-69 18 7.5 v 2.4 1.5
1970-74 40 7.5 - 5.3 2.5
1975-79 58 7.5 7.7 3.5
1980- 84 62 7.5 8.3 4.3
1985-89 56 7.5 7.5 4.8 25082176
1990-94 45 7.5 6.0 4.9

Derived from Model '~

--..-..---_---—;------------------------------------ B
el . t



ecirgd Cases Caused by I‘xposure for One Ycar 1954)
: u-st 20 Ycars of l‘ollow-up -

Expccted

‘: Obser vcd

35

53 - . 1.8 i
| 105 30 s
L 32 - 220 30 ' 7.3
:--:‘.:.:.--------‘----------‘-----—-----’-----“‘-------'___-_’-_--------’:--:-‘-.‘-----{-
* - . Table 7 . - e 7

Rehtive Rxsk Predicted by Continuous Exposure
. Model at 15 f/cc Compared with Relative Risk
Reported in Study of U.S. Insulation Workers

Observed
Years from Onset Predicted Relative Risk
of Exposure Relative Risk {Adjusted) .
Qo0 1.0 - 0.0 =
+10-14 1.6 2.2
Ll .15-19 2.8  3.4- :
20-24 4.3 3.1 o
25-29 5.4 ’ 4.5
30-34 5,7 ' 6.4
’ 35-39 - - 5.4 ' 5.4
40-44 4.8 : 4.9
45-49 4.1 © 3.6
25082177
50+ 3.4 3.8




S Exposure Level Cases Cases Cumulative RR - o .
. (f/cc) (1955-74) = (1955-74) - End of 1974

e 4 30 30 - 1.0 -
S .. 8 32.. . 30, 1.1 O
o 16 - 42 30 . 1.4
2 98 30 . 3.3
Table 10
Observed and Expected Cases Caused by Continuous Exposure )
. Second 20 Years of Follow-up
(Follow-up Starts 20 Years After Firast Year of Exposure)
. Mean Observed Expected
... . Exposure Level Cases . Cases - Cumulative RR .
T (flec) - - (1975-94) (1975-94) End of 1994
) 4 39 30 1.3
8 69 30 2.3
16 161 - 30 5.4
32 371 30 12.4
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