dence of cancer induction by phenace-
tin-containing analgesic mixtures. As
Maugh states, ‘‘Virtually all investiga-
tors thus agree that chemicals which are
carcinogenic in humans are also carcino-
genic in animals.”” Therefore, the change
in classification from ‘‘associated’’ with
reports of carcinogenicity, as in Tomatis
et al., to “‘chemicals known to be carcin-
ogens in man’’ [emphasis added] in-
troduces an error and gives wide circula-
tion to misinformation.

At a time when serious continuing ef-
fort to evaluate risk in drug safety re-
quires effective communication between
clinicians, epidemiologists, and laborato-
ry scientists, it is a disservice when as-
sumptions are circulated as fact. The
classification of any chemical or drug as
a carcinogen is of vital importance and
must be related to sound evidence.

PEDRO CUATRECASAS
Wellcome Research Laboratories,
Burroughs Wellcome Company,
Research Triangle Park,
North Carolina 27709
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Science and Regulatory Policy

As a health policy consultant to feder-
al regulatory agencies, I agree with Com-
ar (Editorial, 16 June 1978, p. 1225) that
bad science is to be deplored. He raises
the specter of ‘*bad science’” being used
to justify unnecessary regulatory poli-
cies. Bad science can take another form,
that of rejecting findings merely because
they challenge accepted beliefs.

It should also be noted that doing sci-
ence and setting policies are distinct ac-
tivities. The National Academy of Sci-
ences’ committee on decision making
for regulating chemicals reported (/) in
1975 that there is no absolutely objective
way to set many regulatory policies.
< All difficult decisions are characterized
by inadequate information. ... Prob-
lems of regulating chemicals in the envi-
ronment are particularly beset with in-
formation characterized by a high degree
of uncertainty’’ (/, p. 12).

During the past decade, protests about
scientific quality and industry costs have
been frequently used when regulatory
policy is contested, as though regulatory
decisions rested exclusively on science
and market economics. Every known
human carcinogen except arsenic has
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been demonstrated to be an animal car-
cinogen. Some suggestive animal and hu-
man epidemiological studies have pre-
ceded the discovery of serious health
problems in humans. It is a policy deci-
sion to interpret these kinds of data as
grounds for regulation. In the cases of
dibromochloropropane (2), asbestos (3),
and anesthetic gases (4), we have learned
at considerable economic and human
cost that reports of their potential haz-
ards for humans should have been fol-
lowed up earlier.

No one can precisely calculate the to-
tal economic costs of bad science leading
to the delay of sound environmental and
occupational regulation. Surely, how-
ever, this accounts for some part of our
annual cost of $17.4 billion for cancer
and $57 billion for heart, lung, and blood
diseases (5). Other human costs are
greater; for example, those of lives being
shortened and diminished by exposure to
controllable hazards.

The difficulty with so many prelimi-
nary reports of health hazards in animals
is that current scientific theory holds that
their implications for humans can only
be confirmed through human epidemio-
logical studies; hence, the ‘‘quick evalu-
ation’’ that Comar proposes of such re-
ports may not be possible. Even where
such evaluation may be made, the regu-
latory process is often slow (6).

In this situation lie fundamental scien-
tific, social, and economic contradic-
tions. Much data relevant for epidemio-
logical analysis were never intended to
be so used; problems of noncompar-
ability, disaggregation, and insufficient
information abound. Obtaining good epi-
demiological data that can resolve cer-
tain issues will require 20 years or so. To
wait for such resolution may expose hu-
mans to potential hazards that can lead
to even greater burdens and health care
costs.

In many instances, current data are
sufficiently strong to warrant policies for
regulatory intervention. In these cases,
the economic and social costs of waiting
for more definitive scientific answers
outweigh the costs of preventive policies
that limit exposure to suspected health
hazards. To wait would make the human
population mere fodder for epidemiologi-
cal studies, subjecting the health of this
and future generations to potentially
grave and irreversible risks. If we are
wrong, we can change our regulatory
policies. If we are right, we will have
saved lives.

DEVRA LEE DAvis
Environmental Protection Agency,
Washington, D.C. 20460
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Davis makes several points with which
in principle there can be no dis-
agreement, namely: setting regulatory
policy is not science; policy is made
with inadequate information; bad science
and especially inadequate epidemiology
should not be used to delay needed regu-
lation; needed regulatory processes
should be speeded up.

Obviously, policy-makers will never
have enough data; however, ‘‘bad sci-
ence’’ severely compounds the problem,
and premature regulation can have many
disbenefits, including the foreclosure of
research. But most important is the mis-
conception conveyed that somehow reg-
ulatory policy exclusive of science and
of market economics could (i) reduce a
significant part of the annual $231-billion
health bill, (ii) avoid making the human
population ‘‘mere fodder for epidemio-
logical studies, subjecting the health of
this and future generations to potentially
grave and irreversible risks,”” and (iii)
save lives.

Matters are just not that simple. In-
creased industrial costs and inefficien-
cies mean increased poverty and de-
creased health which has to be balanced
against the health effects avoided in the
first place. One example—New York
City has spent $200 million a year since
1970 to reduce the average annual con-
centration of sulfur dioxide in air from
0.06 to 0.03 part per million. Worth-
while? See (/). We need less bad science
and more regulatory policy based on
good science and economics in the inter-
ests of individuals and society.

CyriL L. COMAR
Electric Power Research Institute,
Palo Alto, California 94303
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