
Table 7.2 Estimated individual lifetime risks from a continuous exposure to asbestos at 0.0004 fiberl 
cm3 (a median dose) or 0.002 fiberlcm3 (a high dose). 

Risk from Exposure to Asbestos 

In the light of the Environmental Protec- 
tion Agency's proposed ban on the remain- 
ing uses of asbestos, it should be of interest 
to Science readers that there is a significant 
error in certain risk estimates of low-level 
asbestos exposure. 

We report a mistake we discovered in the 
mesothelioma risk assessment portion of the 
National Research Council (NRC) report 
Asbest$m Fibers: Nonoccupatwnal Health 
Risks (1). The report's authors proposed, on 
the basis of the analysis of Peto, Seidman, 
and Selikoff (2), a cumulative incidence 
function, I(t,d) = cd(t - to)k, for equation 7 
(p. 209) of the report, where t is age; t - to 
is the time since first exposure at age to; cd is 
b, a constant depending on the type of 
asbestos exposure for workers exposed at 
dose level d; and k is a constant. 

The values of the constants k and b (and 
hence c) were intended to be chosen from 
those calculated by Peto et al. by using 
maximum likelihood fitting to several data 
sets, including Selikoffs 1979 data (3)  on 
insulation workers. 

Unfortunately, the analysis of Peto et al. 
seems to have been misread, and as a conse- 
quence the lifetime risk of mesothelioma has 
been consistently underestimated by a factor 
approaching 20. Peto et al. fit observed 
death rates to the function b(t - talk and 
found, for example, that when k is 3.2 and b 
is 4.37 x the Selikoff data are repre- 
sented. The NRC chose these values of k 
and b for direct insertion in equation 7 to 
illustrate the cumulative incidence function, 
despite the fact that the Peto et al. death rate 
is the time derivative of the hnction I(t,d). 
If the values of b and k are as determined by 
Peto et al., then the resulting cumulative 
incidence function (cumulative death rate in 
the absence of competing causes) becomes 
I(t,d), which is equal to ( t  - cdl 
(k + 1) or ( t  - to)k+' bl(k + l ) ,  rather than 
equation 7. 

To grasp the magnitude of this correc- 
tion, we observe that lifetime risk of meso- 
thelioma, calculated (presumably incorrect- 
ly) on page 221 of (1) for an admittedly 
hazardous exposure profile, is as follows: 
school risk, 21 x background risk, 
46 x and total risk, 6 7  x 
These become, after correction, school risk, 
399 x background risk, 800 x 
and total risk, 1199 x 

A major implication of this correction is 
that estimated lifetime mesothelioma risks 
are nearly 20 times larger than those shown 
in the NRC report. Therefore, mesothelio- 

Estimated individual iifetime risk ( x  lo6) 

Disease Exposure 
group Median exposure High exposure 

(0.0004 fiber/cm3) (0.002 fiber1 cm3) 

Lung cancer Male smoker 
Lung cancer Female smoker 
Lung cancer Male nonsmoker 
Lung cancer Female nonsmoker 
Mesothelioma AU groups 

ma risks would appear to dominate those of 
lung cancer for the exposure profiles illus- 
trated in chapter 7. 

JERRY AROESTY 
KATHLEEN WOLF 

Engineering and Applied 
Sciences Depament, 

Rand Corporation, 
Santa Monica, CA 90406-2138 
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Response: Aroesty and Wolf are correct in 
pointing out an error in the calculation of 
mesothelioma risk due to asbestos exposures 
in the National Research Council (NRC) 
report Asbestifom Fibers: Nonoccupatwnal 
Health Risks (1). The error was in using the 
simple (annual) incidence function for risk 
rather than the cumulative incidence func- 

Incorporating these corrections increases 
the estimated risks of both lung cancer and 
mesothelioma (2). The table above is a 
correction for table 7.2 in the NRC report. 

It should also be pointed out that when 
values of k and c are used which reflect the 
correlation between their measures, the 
range of risk estimates in table 7.2 of the 
NRC report is greatly reduced. 

The NRC regrets these errors and urges 
persons working with the risk estimates to 
note the new values in the table above. We 
thank Aroesty and Wolf for calling attention 
to this matter. 

LESTER BRESLOW 
STEVEN BROWN 

JOHN VAN RYZIN 
Committee on Nonoccupatwnal 

Health Risks ofAsbest$mz Fiben, 
Board on Environmental 

Studies and Toxicology, 
National Academy of Sciences- 

National Research Council, 
Washington, D C  20418 
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Using the correct function increases the 
estimated lifetime risks for mesothelioma by 
a factor of 17.4. Aroesty and Wolf mention 
that the corrected mesothelioma risks would 
now dominate those of lung cancer in the 
environmental estimates made in the NRC 
report (table 7.2). This, however, is not the 
case because the published lung cancer risks 
were also understated. A multiplier of 4.56 
was used to adjust risks for mesothelioma 
arising from occupational exposures of 1920 
hours per year to risks from general environ- 
mental exposures of 8760 hours per year. 
This was not done for lung cancer. Using 
this same multiplier to estimate lifetime risks 
for lung cancer resulting from asbestos ex- 
posure increases the estimated projections 
by a factor of 4.5. 

The Vinogradov Expedition: Why 
Did the United States Miss the Boat? 

As mentioned by Charles Petit in his 
article "Red tape snarls Soviet research ship" 
(News & Comment, 10 Oct., p. 145), I was 
the sole foreign scientist aboard the Soviet 
research vessel Akademik Aleksandr Vinogra- 
duv on the leg from Hilo to San Francisco 
(Bill Siapno, of Deepsea Ventures, Inc., 
came aboard at San Francisco at the last 
minute). Petit's article is accurate but tends 
to obscure the basic question: 'Why was 
only one American on board?" The answer 
goes far beyond the fact that the Soviets had 
difficulties scheduling periods of "R & R" in 
American ports and in Japan. The story 

21 NOVEMBER 1986 LETTERS 923 



SETTING 
THE 

FOR PRECISE LABORATORY 
FLUID CONTROL 

Mod01 OA 1800-CKC 
wnn dlrl Indicator 
$825 F.O.B. FMI 

wnho~t dlrl lndlcrtor 
$750 F.O.B. FMI 

-- 

THE NEW FMI 
"Q" PUMP LINE 
This all-new line of valveless, 
variable, versatile, positive 
displacement piston metering 
pumps now offers you ... 

Accuracy of 1% or better 
Low Dead Volume for 
Improved Bubble Control 
Increased Volume: 0 to 1300 
mllmin 
Safety V-Belt Drives 
Variable Stroke Rate Drives: 
0 to 1800 SPM 
4-20 mA Stroke Rate 
Controller Option 
Dispenser Kit Accessory: 
0 to .72 mlldispense 
Dial Indicator or Micrometer 
Option 

AVAILABLE FROM STOCK 
FOR IMMEDIA TE SHIPMENT! 

Write or call today for FMI 
Catalog Q401. 
TOLL FREE 800-223-3388. 
In New York State 
516-922-6050. 

I - METERING, INC. - 
BOX 179,29 ORCHARD STREET 
OYSTER BAY, N.Y. 11771 TELEX 5101001281 

Cirde No. 74 on Readers' Service Card 

begins in Washington, D.C., with events (or 
nonevents) that transpired in Foggy Bottom 
in the late winter of 1984. The mysten is 
not what happened, but why. 

Several U.S. government agencies were 
formally invited to  join the Vinogradov 
Expedition at least 1 year before the ship left 
port at Nakhodka (Vladivostok, U.S.S.R.), 
on  15 June 1986, but they failed to  act on  
the invitation. At least one U.S. Geological 
Sunrey marine geologist received a personal 
invitation but was denied permission t o  
attend by the USGS. It  was he who started 
the chain of  communications that led to  my 
invitation to  participate. In my search for 
travel funds, inquiries at njro National Oce- 
anic and Atmospheric Administration of- 
fices, the Minerals Management Senice, 
and the Manganese Crust Project Office in 
Honolulu, and elsewhere brought the same 
response: "Vinogradov Expedition? Never 
heard of  it!" The ston1 was the same at the 
International Programs Office of the Na- 
tional Science Foundation. 

As a geologist committed t o  and involved 
in international scientific cooperation since 
my tour with Harry Truman's Point Four 
Program in the Philippines in the 1950's I 
deplore what appears to  be a hidden bottle- 
neck somewhere in Washington, D.C., that 
results in the failure of international scien- 
tific projects and can even prevent usually 
cognizant government agencies from know- 
ing that opportunities exist. I hope that this 
letter will arouse righteous indignation in 
the right quarters and that this bottleneck 
can be broken. Where are the champions of  
international scientific cooperation who be- 
lieve in the role of scientists as forces for 
good in a world sadly in need of  good- 
will on  all sides? Let us not miss golden 
opportunities like the Vinogradov Expedi- 
tion again. 

RONALD I<. SOREM 
Department of Geolgv, 

Washington State Unilwsiq, 
Pullman, U7A 991 64-2812 

Symbiosis 

Once again, and with customan wit and 
eloquence, Daniel E. Koshland, Jr., has, for 
the most part, put biological allusion to 
effective use in his analysis of science policy, 
in this case concerning the sources and sinks 
of university research funds (Editorial, 31  
Oct., p. 525). However, in the interest of  
clarieing terminology, some comment on  
the sense in which he uses the bvord "symbi- 
osis" is in order. As any ecologist worth his 
o r  her salt will, of course, recall, "symbiosis" 
refers to  an intimate association between 

(usually) nvo organisms, frequently involv- 
ing the acquisition of food, and encompasses 
three major types of  interaction: "commen- 
salism," in which one partner gains while 
the other neither benefits nor loses in the 
relationship; "mutualism," in which both 
partners benefit; and "parasitism," in which 
one partner benefits at the expense of the 
other. Therefore, the phrase 'The  shift from 
symbiosis to  parasitism . . ." is not only 
imprecise but constitutes a redundancy, 
since parasitism ~s a symbiosis. In keeping 
with the overall sense of the essav. "mutual- , , 

ism" would seem to be meant here rather 
than "symbiosis." This misappropriation of 
the latter, more general term appears to  be 
rather widespread in both popular and pro- 
fessional publications. 

THOMAS W. CULLINEY 
49 Vineyard Road, 

North Hnven, CT 006473 

Basic Energy Research 

Mark Cra\vford, in his News & Comment 
article "R&D budgets: Congress leaves a 
parting gift" (31 Oct., p. 536), sho\vs that 
"Most basic research programs have 
emerged from the agonizing budget drama 
in good shape." Included in those cited is 
the budget for the Basic Energy Sciences 
program of  the Department of Energy, as 
follows: "Basic energy research expenditures 
also are rising-to $536.67 million, $33 
million above the level recommended by the 
House Appropriations Committee and far 
above the $441.3 nlillion recommended bv 
the Administration." 

Referring only to the budget bottom lines 
without attention to the internal details can 
be misleading. In its final action on the Basic 
Energy Sciences budget, Congress provided 
$102 million for projects, mainly university 
buildings, not requested by the Administra- 
tion; reduced Administration requested 
items by $6.7 million; and specified the 
expenditure of  an additional $1 1.4 million 
for purposes not included in the Adminisua- 
tion's request. 

The net result is not a program of  research 
being increased by 22% compared t o  that 
proposed by the ~dministrat iok,  as could be 
inferred by the budget totals cited in the 
article. Nonetheless, we are pleased that in 
most aspects the Administration's proposed 
program is intact and funded so as to  allow a 
strong program to go  forward. 

DONALD K. STEVENS 
Bmrc Eneyy Sciences, 

Ofice of Ener~y Research, 
Depaftment of Etzerg?; 

Wmhmn~ton, DC 20545 
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