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Editorial
The health benefits of adequate intake of vitamins, minerals and a

host of other natural products are supported by extensive
epidemiological data and have become a mainstay of nutritional
counseling. The potential for some of these nutrients to reduce cancer
mortality is particularly important for patients whose cancer has
metastasized and have poor prognosis. Furthermore, efforts to develop
vitamins and minerals as dietary supplements to reduce cancer
incidence have been ongoing for decades, yet in recent years there has
been a decline in both interest and effort in this area. A major reason
for this has been the lack of success of large supplementation trials
investigating the efficacy of individual supplements in preventing
either the development or progression of a variety of cancer types. The
failure to detect benefits has been compounded by data obtained from
the same trials indicating that for several of the most promising
supplements intake was associated with elevated cancer incidence [1].
For example, two large randomized supplementation trials, the Alpha-
Tocopherol Beta-Carotene Cancer Prevention Study (ATBC) and the
Beta–Carotene and Retinol Efficiency Trial (CARET) both reported
significant increases in lung cancer incidence and mortality among
high risk individuals provided beta-carotene. In the largest prostate
cancer prevention trial ever conducted, the randomized Selenium and
Vitamin E Chemoprevention Trial (SELECT), approximately 35,000
men over the age of 50 were provided vitamin E, selenium, or both and
the incidence and grade of prostate cancers developing over a 7 year
period were compared to those in men provided placebo. The results
of this study indicated that the risk of prostate cancer was increased by
17% in those provided the vitamin E supplement and in the selenium
supplemented group, those men who had the highest baseline
selenium status experienced an increased risk of high grade prostate
cancer by 91% [2]. In a prospective study of men diagnosed with
prostate cancer, use of selenium supplements was associated with a
significant increase in prostate cancer-specific mortality [3]. More and
more, supplementation studies are revealing what is described as a “U
shaped dose-response curve” [4], where a supplement is beneficial
when provided to individuals with low baseline levels of that
substance, but detrimental when provided to those at adequate or
above adequate levels.

Because of the failure of the trials described above and others to
find a consistent benefit to vitamin and mineral supplements, research

in this area has lost popularity. This, in our opinion, is unfortunate
and a wasted opportunity. The failure of the tested substances to
prevent cancer or reduce associated mortality does not erase the
epidemiology that supports their intake, indicating that benefits could
be achieved, but probably not when provided to certain high risk
individuals or over only a limited period of time. Moreover, data
indicating an increased risk of getting and/or dying of cancer in sub-
groups taking these supplements indicates there are undiscovered
mechanisms of cancer progression that could be very reasonable
targets for interventions. Instead of moving forward with large and
expensive trials, mechanistic and conceptual research using
appropriate animal and in vitro models could focus on how specific
supplements can increase or decrease cancer risk depending on
baseline status of the supplement agent, genetic polymorphisms in
molecular pathways affected by the agent, and timing and duration of
the intervention in relation to the process of carcinogenesis and cancer
progression. The increased prostate cancer risk found in men taking
vitamin E supplementation in a randomized clinical trial was
reproduced in a rat model that also reproduced the lack of preventive
activity of selenomethionine supplementation [5]. Important insights
are likely to emerge from such research efforts that can inform the
design of future clinical trials, including small scale phase II-type
studies that address mechanistic aspects of the action of supplement
agents.
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