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each agent with the control. The 
ability to test multiple therapies 
in a smaller population will be-
come more important as disease 
subcategories are increasingly de-
fined by specific phenotypic, bio-
logic, and genetic markers, and 
the available number of patients 
in a given category becomes a 
limiting factor in conducting rel-
evant studies. The collaborative 
trial approach permits direct eval-
uations of multiple new thera-
pies, as well as comparisons be-
tween new and old therapies. The 
many variables limiting compar-
ison across studies are eliminat-
ed, since therapies are tested in a 
single, defined population, with a 
common end point and a uniform 
study protocol and analytic plan.

Of course, there are also lim-
itations of collaborative studies. 
Such studies are possible only 
when several similar or relevant 
therapies are available for test-
ing at the same time. New regu-

lations might be required from 
the Food and Drug Administra-
tion to impose a clinical trial 
structure on companies with com-
peting products, since compa-
nies are often in a race to get to 
market first. In addition, there are 
antitrust and patent issues asso-
ciated with such collaborative tri-
als that will require negotiation 
and possibly new legislation.

Conflicts of interest must be 
avoided when conducting any 
clinical trial, and especially when 
conducting collaborative trials 
with corporate sponsors. It is es-
sential to establish a firewall be-
tween the supporting corporations 
and the independent investiga-
tive group that designs the trial 
and manages and analyzes the 
data. We encourage discussion 
of these issues as part of the 
preparation for more frequent use 
of collaborative clinical trials, 
which will ensure that safe and 
effective therapies become avail-

able more quickly and at lower 
cost than they do today.

Disclosure forms provided by the authors 
are available with the full text of this arti-
cle at NEJM.org.

From the University of Rochester Medical 
Center, Rochester, NY, and the Multicenter 
Research Group. Members of the Multi-
center Research Group are listed in the 
Supplementary Appendix, available with the 
full text of this article at NEJM.org.
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In April 2010, the President’s 
Cancer Panel — an advisory 

committee comprising physicians 
and scientists appointed by Presi-
dent George W. Bush in 2006 — 
released a report emphasizing the 
need for stronger regulations to 
control Americans’ exposure to 
toxins.1 Between September 2008 
and January 2009, the panel had 
convened four meetings to as-
sess the status of environmental 
cancer research, policy, and pro-
grams addressing known and po-
tential effects of environmental 
exposures on cancer risk. The 
group heard testimony from 45 
representatives of academia, gov-
ernment, industry, the environ-

mental and cancer advocacy com-
munities, and the general public.

The panel, originally estab-
lished by the National Cancer Act 
of 1971, delivered a forceful mes-
sage about underestimation of 
the burden of environmentally 
induced cancers and the lack of 
testing data on many chemicals 
in use or in products on the U.S. 
market. For example, there is po-
tentially widespread exposure to 
some compounds and chemicals 
with unknown health effects, 
such as bisphenol A (BPA), found 
in hard plastics made from poly-
carbonate and often contained 
in soft plastic beverage bottles, 
intravenous bags, and toys, and 

2-methylnaphthalene, which has 
been found as a contaminant in 
cereal packaging. Other widely 
used chemicals, including ben-
zene, asbestos, and formaldehyde, 
are known or suspected carcino-
gens. As the panel’s recommen-
dations are contemplated, some 
important facts should be con-
sidered.

Despite decreases in the inci-
dence of some cancers and asso-
ciated mortality, cancer remains 
highly lethal and very common. 
About 41% of Americans will 
develop some form of cancer 
(including nonmelanoma skin 
cancer) in their lifetime. One 
fifth of Americans will die from 
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cancer. During the past three 
decades, increases in the inci-
dence of some childhood can-
cers, such as leukemia and brain 
tumors, may implicate prenatal 
exposure to environmental car-
cinogens — and more than 300 
industrial chemicals have been 
detected in umbilical-cord blood.

The knowledge that environ-
mental factors play a role in car-
cinogenesis dates back centuries. 
Dr. Percival Pott described scro-
tal tumors in young chimney 
sweeps of 18th-century London, 
demonstrating that cancer could 
be caused by environmental fac-
tors. This discovery led to the 
passage of public health legisla-
tion regarding disease prevention.

More recently, research has 
focused on mechanisms of car-
cinogenesis, the genetics of can-
cer initiation and progression, 
and the epidemiology of cancer 
as a complex chronic disease. Re-
searchers have aimed to identify 
avoidable causes of cancer, in-
crease early detection, and de-
velop treatments to improve out-
comes in patients with cancer. 
The relative contributions of ge-
netic and nongenetic factors to 
the development of common can-
cers have been studied and de-
bated for decades. Relative con-
tributions are expressed in terms 
of the “population attributable 
risk” — the percentage of dis-
ease incidence that would be 
eliminated if a given risk factor 
were removed. Epidemiologists 
have long known that for most 
cancers, environmental factors 
have high attributable risks (as 
high as 85 to 95% in Western 
populations), even when the spe-
cific carcinogenic agent or agents 
in a particular exposure are un-
clear2 — as they remain, for ex-
ample, in paint manufacture and 
use, carbon electrode production, 

and rubber product manufactur-
ing. The incidence of major can-
cers can vary by a factor of 5 to 
100 among populations, and when 
groups migrate from low-risk to 
high-risk regions, their cancer 
rates usually shift to match those 
of their new environment.3 Ob-
servations of such differences 
among populations have contrib-

uted important knowledge about 
environmental causes of cancer 
such as tobacco use, dietary fac-
tors, and viral infections.

Despite the contributions of 
genomics to unraveling the inter-
play among genetic variants, envi-
ronmental exposures, and cancer 
risk, the incidence and mortality 
associated with cancer have not 
declined as sharply as those as-
sociated with other major causes 
of death. We will always need 
more effective therapies and bet-
ter early detection and screening 
methods. However, the most valu-
able approaches to reducing can-
cer morbidity and mortality lie 
in primary prevention — avoid-
ing the introduction of carcino-
genic agents into the environ-
ment and eliminating exposure 
to carcinogenic agents that are 
already there. The first approach 

would be most effective if carci-
nogenic substances were identi-
fied before they could be intro-
duced, although it’s impossible 
to quantify the success of this 
approach.4 The value of the sec-
ond approach has been shown 
by the disappearance or reduced 
incidence of particular types of 
tumors after the elimination of 
specific occupational exposures. 
For example, the incidence of an-
giosarcoma of the liver decreased 
dramatically after exposure to 
vinyl chloride monomer was 
eliminated; occupationally related 
small-cell lung cancer was elim-
inated after exposure to bis-
chloromethyl ether (used in pro-
ducing bulletproof glass) was 
reduced; and bladder-cancer in-
cidence decreased after aromatic 
amines were eliminated from 
dyes. Furthermore, risk has been 
reduced through greater regula-
tory control over compounds that 
remain in use — for instance, 
through Occupational Safety 
and Health Administration re-
strictions on exposure to asbes-
tos fibers and coke-oven emis-
sions. The President’s Cancer 
Panel detailed the importance of 
reducing unacceptably high expo-
sures among people pursuing par-
ticular occupations, given the pre-
vention opportunities these cases 
present.

The population exposed to car-
cinogens outside of high-risk 
occupations is a much larger 
group with a wider age distribu-
tion, though carcinogen concen-
trations in their environment are 
lower than those in occupational 
exposures. Although we must 
continue reducing exposure to 
known cancer-causing agents, 
such as tobacco, asbestos, radon, 
and dietary carcinogens, much 
more information is needed about 
the effects of other environmen-
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tal carcinogens. The sparseness 
of relevant research suggests 
that a previous estimate of a 6% 
attributable risk of cancer from 
environmental and occupational 
chemical exposures understates 
the true hazard and represents a 
missed opportunity for risk re-
duction. The cancer panel argued 
for expanded research on the re-
lationships between cancer and 
environmental materials such as 
the hormonally active BPA and 
manufactured nanomaterials.

Of the 80,000 chemicals in 
products on the U.S. market — 
many of which are imported — 
only 200 have been adequately 
tested for carcinogenicity. In ad-
dition, since 1971, the Interna-
tional Agency for Research on 
Cancer has evaluated the litera-
ture on the cancer-causing po-
tential of more than 900 agents 
and processes and identified 165 
as carcinogenic or probably car-
cinogenic to humans and another 
249 as possibly carcinogenic.5 The 
current regulatory approach calls 
for safety testing only when evi-
dence of possible danger arises. 
Since most cancers are long-
latency diseases, waiting for 
population-based evidence of a 
problem allows avoidable cancer 
epidemics to occur. Recent re-
ports of sometimes fatal effects 
from imported products contain-

ing toxic chemicals and contam-
inated medications (such as hep-
arin, toys containing lead, and 
pet food tainted with melamine) 
have raised concern about the 
safety of the U.S. food and phar-
maceutical supply.

Cancer is the number-two kill-
er in the United States, with 1.5 
million new cases and 560,000 
deaths each year. I believe that 
the Obama administration, while 
not redirecting cancer-prevention 
efforts away from major known 
causes of cancer, should expand 
the resources of the National In-
stitutes of Health for investigat-
ing environmental causes — par-
ticularly new compounds and 
those to which Americans are 
already being exposed. More-
over, researchers should evaluate 
the effects of low-level exposures 
to combinations of potential car-
cinogens, as well as exposures 
that may begin in utero and ex-
tend through a lifetime.

Finally, we need stronger en-
vironmental laws and regulations 
to require premarketing safety 
testing, reduce industry influence 
on regulation, and control the 
importation of toxic chemicals 
and products. The panel suggest-
ed a regulatory approach closer 
to the European Union’s — a 
scientifically based, prevention-
oriented approach to replace our 

current postmarketing reaction 
to environmental contaminants. 
Though the panel noted that it is 
not always possible to take pre-
cautionary action, this approach 
should be the cornerstone of a 
new national cancer-prevention 
strategy emphasizing primary 
prevention that redirects both 
research and policy agendas and 
sets tangible goals for reducing 
or eliminating environmental ex-
posures implicated in cancer cau-
sation.

Disclosure forms provided by the author 
are available with the full text of this arti-
cle at NEJM.org.

From the Departments of Environmental 
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of Public Health; and the Department of 
Medicine, Harvard Medical School — both 
in Boston.
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Clearing Out the Underbrush in Constitutional Challenges  
to Health Insurance Reform
Mark A. Hall, J.D.

This week’s decision by federal 
district Judge Roger Vinson 

in Pensacola, Florida, declaring 
the Affordable Care Act (ACA) 
unconstitutional is far and away 
the most prominent decision is-

sued to date in this ongoing liti-
gation. Because this lawsuit in-
volves about half the states, it has 
received the most attention. But 
it is only one of about two dozen 
legal challenges across the coun-

try. Two other federal judges (in 
Detroit and in Lynchburg, Virgin-
ia) have upheld the law, and one 
other (in Richmond, Virginia) sid-
ed with Judge Vinson on the un-
constitutionality of the individual 
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