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Clifton, Virginia 20124

RE: Petition for Qualified Health Claims: Antioxidant Vitamins C and E and Reduction in the
Risk of Site-Specifiz Cancers (Docket Number) FDA-2008-Q-0299

Dear Mr. Emord:

This letter responds to a health claim petition for qualified health claims received by the
Food and Drug Administration (FDA or the agency) on April 9, 2008, which was submitted
on behalf of Julian M. Whitaker, M.D., The Coalition to End FDA and FTC Censorship,
Durk Pearson and Sandy Shaw, and Youngevity, Inc. The petition was submitted pursuant to
Section 403(r)(S}(D) of the Federal Food, Drug, and Cosmetic Act (the Act) (21 U.S.C. §
343(r)(5)(D)). In the petition, you requested that the agency grant your request for health
claims characterizing the relationship between antioxidant vitamins C and E from dietary
supplements and reduced risk of several site-specific cancers. The petition proposed the
following claims as model health claims for dietary supplements:

Claims for Vitamin C

1. Vitamin C may reduce the risk of colon cancer. The scientific evidence supporting this
claim is persuasive, but not conclusive.

2. Vitamin C may reduce the risk of squamous cell cancer of the esophagus. The scientific
evidence supporting this claim is persuasive, but not conclusive.

3. Vitamin C may reduce the risk of gastric cancer. The scientific evidence supporting this
claim is persuasive, but not conclusive.

4. Vitamin C may reduce the risk of laryngeal cancer. The scientific evidence supporting this
claim is persuasive, but not conclusive.

5. Vitamin C may reduce the risk of lung cancer. The scientific evidence supporting this
claim is convincing, but not conclusive.

6. Vitamin C may reduce the risk of cancer of the oral cavity. The scientific evidence
supporting 1his claim is persuasive, but not conclusive.

7. Vitamin C may rzduce the risk of pancreatic cancer. The scientific evidence supporting
this claim is persuasive, but not conclusive.
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8. Vitamin C may reduce the risk of pharyngeal cancer. The scientific evidence supportlng
this claim is persuastve, but not conclusive.

9. Vitamin C may reduce the risk of renal cell cancer. The scientific evidence supporting
this claim is persuasive, but not conclusive,

10. Vitamin C imay reduce the risk of cancer of the salivary glands. The scientific evidence
supporting this claim is persuasive, but not conclusive.

Claims for Vitamin E

1. Vitamin E miy reduce the risk of bladder cancer. The scientific evidence for this claim is
convincing, but not conclusive.

2. Vitamin E muay reduce the risk of brain cancer. The scientific evidence for this claim is
persuasive, but not conclusive.

3. Vitamin E may reduce the risk of cervical cancer. The scientific evidence for this claim is
persuasive, but not conclusive.

4. Vitamin E may reduce the risk of gastric cancer. The scientific evidence for this claim is
persuasive, hut not conclusive.

5. Vitamin E may reduce the risk of lung cancer. The scientific evidence for this claim is
convincing, but not conclusive.

6. Vitamin E may reduce the risk of rectal cancer. The scientific evidence for this claim is
persuasive, hut not conclusive.

7. Vitamin E muay reduce the risk of renal cell cancer. The scientific evidence for this claim is
persuasive, but not conclusive,

FDA received an eatlier health claim petition for the above qualified health claims, dated
February 19, 2008; however, FDA informed you in a letter dated March 4, 2008, that it was not
able to acknowledge receipt of that petition and begin its preliminary review because the petition
was not complete a: required under 21 CFR 101.70. In response, you supplied the needed
information in a suprplemental submission received by the agency on April 9, 2008. FDA then
acknowledged the petition in a letter dated April 24, 2008, which initiated FDA’s preliminary
review of the petition. FDA filed the petition for comprehensive review on May 23, 2008, and
posted the petition on the FDA website for a 60-day comment period, consistent with the
agency’s guidance for procedures on qualified health claims.! The agency received two

! “Interim Procedures for Qualified Health Claims in the Labeling of Conventional Human Food and Human Dietary
Supplements” (July 10, 2003),

http://www.fda.gov/Foo d/GmdanceComphanceRegulatoryInfonnatlon/GurdanceDocumentc/F oodLabelingNutrition
/ucm053832.htm.
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submissions of supplemental information from the petitioner. One submission provided a recent
publication that concerned additional findings regarding the Linxian General Population
Nutrition Interventian Trial presented with the original petition. The second submission
provided an analysis and opinion of a recent publication on the National Cancer Institute
SELECT trial. The agency did not receive any comments in response to this petition. FDA
considered the information provided in the supplemental submissions from the petitioner in its
evaluation of the petition. The initial date for the agency’s response to your petition was January
9, 2008. After mutual agreements, the date for the agency’s response was extended to June 16,
2009.

As noted in the petition, FDA announced its intent in the December 21, 2007 Federal Register
(72 FR 72738; Docket No. FDA-2007-N-0152 (formerly Docket No. 2007N-0464)) to reevaluate
the scientific evidence, in part, for the existing qualified health claim for antioxidant vitamins C
and E and certain cancers (see Docket No. FDA-1991-N-0043 (formerly Docket No. 1991N-
0101)). This letter is directed solely to your proposed qualified health claims and not to the
reevaluation of the scientific evidence for the existing qualified health claim for antioxidant
vitamins C and E and certain cancers as described in the December 21, 2007, Federal Register
notice of reevaluation.

This letter sets forth the conclusions from the agency’s review of the scientific evidence for the
proposed qualified health claims concerning consumption of vitamin C from dietary supplements
and the site-specific cancers listed above, as well as the proposed qualified health claims for
vitamin E from dietary supplements and the site-specific cancers listed above.

FDA has determine: that the current scientific evidence is appropriate for considering the
exercise of enforcernent discretion with respect to qualified health claims on dietary supplements
concerning the relationship between consumption of vitamin C from dietary supplements and
reduced risk of gastric (stomach) cancer and the relationship between consumption of vitamin E
from dietary supplements and reduced risk of bladder cancer, colorectal cancer,” and renal cell
cancer.

Accordingly, this letter also sets fotth the basis for FDA’s determination that there is no credible
scientific evidence supporting qualified health claims on dietary supplements concerning the
relationship between censumption of vitamin C from dietary supplements and reduced risk of
colon cancer, laryngeal cancer, lung cancer, oral cavity cancer, pancreatic cancer, pharyngeal
cancer, renal cell cancer, salivary glands cancer, or squamous cell cancer of the esophagus, nor

2 Cancer that begins in the colon (the longest part of the large intestine) is called colon cancer, and cancer that
begins in the rectum (the last several inches of the large intestine) is called rectal cancer. Cancer that affects either
of these organs may also be called colorectal cancer (www.cancer.gov; “Colorectal Cancer Prevention”). The
National Cancer Institute (NCI) often reports colon or rectal cancer as colorectal cancer, and the risk factors and
genetic factors that are identified with each of these cancers are not reported to be different. Also, the clinieal trials
conducted by the NCI combine these two cancers together as colorectal cancer. With respect to the proposed claims
for colon and rectal cancer, the majority of the studies from which conclusions could be drawn did not differentiate
between colon and recal cancers. Therefore, the agency evaluated colon and rectal cancer together. Colorectal
polyp recurrence has been used as a surrogate endpoint for colorectal cancer risk by the scientific community and
has been used by NCI as a surrogate endpoint for colorectal cancer risk (Schatzkin et al., 1994).
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for qualified health ::laims concerning the relationship between consumption of vitamin E from
dietary supplements and reduced risk of brain cancer, cervical cancer, gastric (stomach) cancer,
lung cancer or rectal cancer (excluding colorectal cancer).

Finally, this letter provides the factors that FDA intends to consider in the exercise of its
enforcement discretion for qualified health claims concerning vitamin C from dietary
supplements and reduced risk of gastric (stomach) cancer and qualified health claims concerning
vitamin E from dietary supplements and reduced risk of bladder cancer, colorectal cancer, and
renal cell cancer.

L Overview ol Data and Eligibility for a Qualified Health Claim

A health claim charicterizes the relationship between a substance and a disease or health-related
condition (21 CFR 101.14(a)(1)). The substance must be associated with a disease or health-
related condition for which the general U.S. population, or an identified U.S. population
subgroup, is at risk (21 CFR 101.14(b)(1)). Health claims characterize the relationship between
the substance and a reduction in risk of contracting a particular disease.’ In a review of a
qualified health claim, the agency first identifies the substance and disease or health-related
condmon that are the subject of the proposed claim and the population to which the claim is
targeted.* FDA considers the data and information provided in the petition, in addition to other
written data and information available to the agency, to determine whether the data and
information could suppert a relationship between the substance and the disease or health-related
condition.’

The agency then separates individual reports of human studies from other types of data and
information. FDA focuses its review on reports of human intervention and observational
studies.® In addition to individual reports of human studies, the agency also cons1ders other
types of data and information in its review, such as meta-analyses,’ review articles,® and animal
and in vitro studies. These other types of data and information may be useful to assist the agency
in understanding the: scientific issues about the substance, the disease or health-related condition,
or both, but cannot by themselves support a health claim relationship. Reports that discuss a
number of different studies, such as meta-analyses and review articles, do not provide sufficient
information on the individual studies reviewed for FDA to determine critical elements, such as
the study population characteristics and the composition of the products used. Similarly, the lack

- * See Whitaker v. Thompson, 353 F.3d 947, 950-51 (D.C. Cir 2004) (upholding FDA’s interpretation of what
constitutes a health claim), cert. denied, 125 S. Ct. 310 (2004).
* See Guidance for Industry: Evidence-Based Review System for the Scientific Evaluation of Health Claims J: anuary
2009,
http://www.fda.gov/Food/GuidanceComplianceRegulatoryInformation/GuidanceDocuments/FoodLabelingNutrition
Mem073332 htm.
* For brevity, “disease” will be used as shorthand for “disease or health-related condition” in the rest of the section.
% In an intervention study, subjects similar to each other are randomly assigned to either receive the intervention or
not to receive the intervention, whereas in an observational study, the subjects (or their medical records) are
observed for a certain outcome (i.e., disease). Intervention studies provide the strongest evidence for an effect. See
s'upia note 4.

7 A meta-analysis is the process of systematically combining and evaluating the results of clinical trials that have

been completed or term:nated (Spilker, 1991).
¥ Review articles summarize the findings of individual studies.
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of detailed information on studies summarized in review articles and meta-analyses prevents
FDA from determining whether the studies are flawed in critical elements, such as design,
conduct of studies, and data analysis. FDA must be able to review the critical elements of a
study to determine whether any scientific conclusions can be drawn from it. Therefore, FDA
uses meta-analyses, review articles, and similar pubhcatlons to identify reports of additional
studies that may be |useful to the health claim review and as background about the substance-
disease relationship.’ 10 1f additional studies are identified, the agency evaluates them
individually.

FDA uses animal ard in vitro studies as background information regarding mechanisms of action
that might be involved in any relationship between the substance and the disease. The
physiology of animals is different than that of humans. In vitro studies are conducted in an
artificial environment and cannot account for a multitude of normal physiological processes,

such as digestion, absorption, distribution, and metabolism, which affect how humans respond to
the consumption of foods and dietary substances (Institute of Medicine [IOM], 2005). Animal
and in vitro studies van be used to generate hypotheses or to explore a mechanism of action but
cannot adequately support a relationship between the substance and the disease,

FDA evaluates the individual reports of human studies to determine whether any scientific
conclusions can be «rawn from each study. The absence of critical factors, such as a control
group or a statistical analysis, means that scientific conclusions cannot be drawn from the study
(Spilker et al., 1991, Federal Judicial Center, 2000). Studies from which FDA cannot draw any
scientific conclusions do not support the health claim relationship, and these are eliminated from
further review.

Because health claiis involve reducing the risk of a disease in people who do not already have
the disease that is the subject of the claim, FDA considers evidence from studies in individuals
‘diagnosed with the disease that is the subject of the health claim only if it is scientifically
appropriate to extrapolate to individuals who do not have the disease. That is, the available
scientific evidence must demonstrate that: (1) the mechanism(s) for the mitigation or treatment
effects measured in the diseased populations are the same as the mechanism(s) for risk reduction
effects in non-discased populations, and (2) the substance affects these mechanisms in the same
way in both diseased people and healthy people. If such evidence is not available, the agency
cannot draw any scientific conclusions from studies that use diseased subjects to evaluate the
substance-disease rolationship.

Next, FDA rates the remaining human intervention and observational studies for methodological
quality. This quality rating is based on several criteria related to study design (e.g., use of a
placebo control versus & non-placebo controlled group), data collection (e.g., type of dietary
assessment method), the quality of the statistieal analysis, the type of outcome measured (e.g.,
disease incidence versus validated surrogate endpoint), and study population characteristics other
than relevance to the U.S. population (e.g., selection bias and whether important information
about the study subiects -- e.g., age, smoker vs. non-smoker -- was gathered and reported). For
example, if the scientific study adequately addressed all or most of the above criteria, it would

? Other examples include book chapters, abstracts, letters to the editor, and committee reports,
19 Certain meta-analyse 5 may be used as part of the health-claim review process. See supra, note 4.
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receive a high methadological quality rating. Moderate or low quality ratings would be given
based on the extent of the deficiencies or uncertainties in the quality criteria. Studies that are so
deficient that scientific conclusions cammot be drawn from them cannot be used to support the
health claim relationship, and these are eliminated from further review.

Finally, FDA evaluates the results of the remaining studies. The agency then rates the strength
of the total body of publicly available evidence.!! The agency conducts this rating evaluation by
considering the study type (e.g., intervention, prospective cohott, case-control, cross-sectional),
the methodological quality rating previously assigned, the number of studies and number of
subjects per group, whether the body of scientific evidence supports a health claim relationship
for the U.S. population or target subgroup, whether study results supporting the proposed claim
have been replicated,'? and the overall consistency"™ of the total body of evidence.'* Based on
the totality of the scientific evidence, FDA determines whether such evidence is credible to
support the qualified health claim for the substance/disease relationship and, if so, considers
what qualifying language should be included to convey the limits on the level of scientific
evidence supporting the relationship or to prevent the claim from being misleading in other
ways.

A. Substance

A health claim charncterizes the relationship between a substance and a disease or health-related
condition (21 CFR 101.14(a)(1)). A substance is a specific food or component of a food,
regardless of whether the food is in conventional form or a dictary supplement (21 CFR
101.14(a)(2)). The petition identified vitamins C and E as the substances for the proposed
claims.

Vitamin C, one of the essential nutrients for all humans and a few other mammals that lack the
ability to biosynthesize the compound from glucose, is a component of fruits and vegetables and
is also added to some processed foods as an antioxidant (I0M, 2000, Chapter 5). Approximately
90 percent of dietary vitamin C comes from fruits and vegetables, and the vitamin C content of
foods may vary depending on the seasonality, location, stage of maturity, cooking practices, and
storage time (IOM, 2000, Chapter 5). Vitamin E is a fat-soluble vitamin and exists in eight
different forms; alpha, beta, gamma, and delta tocopherol and alpha, beta, gamma, and delta
tocotrienol. Each form has its own biological activity, which is the measure of potency or
functional use in the body. Alpha-tocopherol is the most biologically active because it is the
only form of vitamin E that is specifically maintained in human plasma (IOM, 2000, chapter 6).
The Dietary Reference Intakes (DRIs) for vitamin E are for alpha-tocopherol only and do not
include amounts oblainzed from the other seven naturally occurring forms historically called

! See supra, note 4.

12 Replication of scientific findings is important for evaluating the strength of scientific evidence (An Introduction to
Scientific Research, E. Bright Wilson Jr., pages 46-48, Dover Publications, 1990).

I Consistency of findings among similar and different study designs is important for evaluating causation and the
strength of scientific evidence (Hill A.B. The environment and disease: association or causation? Proc R Soc Med
1965;58:295-300); See also Systems to Rate the Scientific Evidence, Agency for Healthcare Research and Quality
http://www.ahrq.gov/c:inic/epcsums/strengthsum. htm#Contents, defining “consistency” as “the extent to which
similar findings are reported using similar and different study designs.”

1 See supra, note 4.
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vitamin E (IOM, 2000)." Vitamin E is found in edible vegetable oils, unprocessed cereal grains,
nuts, fruits, and meals, especially in the fatty portion (I0M, 2000, Chapter 6).

Therefore, the agency concludes that the substances identified in the petition, vitarrﬁns CandE,
are components of food and meet the definition of “substance” in the health claim regulation (21
CFR 101.14(a)(2)). '

B. Disecase or Healith-Related Condition

A disease or health-related condition means damage to an organ, part, structure, or system of the
body such that it does not function properly or a state of health leading to such dysfunctioning
(21 CFR 101.14(a)(5)). The petition has identified the following site-specific cancers as the
diseases that are the subject of the proposed claims: bladder cancer, brain cancer, cervical cancer,
colon cancer, gastrii: (stomach) cancer, laryngeal cancer, lung cancer, cancer of the oral cavity,
pancreatic cancer, pharyngeal cancer, rectal cancer, renal cell cancer, cancer of the salivary
glands, and squamous cell cancer of the esophagus.

Cancer is a constellation of more than 100 different diseases, each of which is characterized by
the uncontrolled growth and spread of abnormal cells (American Cancer Society, 2008). Cancer
is categorized into different types of diseases based on the specific organ and tissue site
(National Cancer Institute). Cancers at different sites have different risk factors, treatment
modalities, and morality risk (American Cancer Society, 2008). Both genetic and
environmental (including diet) risk factors may affect the risk of different types of cancers. Risk
factors may include a family history of a specific type of cancer, cigarette smoking, alcohol

~ consumption, overweight and obesity, exposure to ultraviolet or ionizing radiation, exposure to
cancer-causing chernicals, and dietary factors. The etiology, risk factors, diagnosis, and
treatment for each type of cancer are different (Hord and Fenton, 2007; Milner, 2006). Since
each form of cancer is a different disease based on organ site, risk factors, treatment options, and
mortality risk, each forr of cancer must be individually evaluated in a health claim petition. As
a result, the agency considered whether the studies supported the potential substance/disease
relationship for spevific types of cancer (e.g., lung cancer, brain cancer, cervical cancer, etc.),
each of which conslitutes a disease under 21 CFR 101.14(a)(5).

C. Safety Review

Under 21 CFR 101.14(b)(3)(ii), if the substance is to be consumed at other than decreased
dietary levels, the substance must be a food, a food ingredient, or a component of a food
ingredient whose usie at levels necessary to justify a claim has been demonstrated by the
proponent of the claim, to FDA’s satisfaction, to be safe and lawful under the applicable food
safety provisions of the Act.

FDA evaluates whether the substance is “safe and lawful” under the applicable food safety
provisions of the Act. For conventional foods, this evaluation involves considering whether the

1% The other forms of vitamia E do not contribute towards meeting the vitamin E requirement because, although
absorbed, they are not converted to alpha-tocopherol in humans and are recognized poorly by the alpha-tocopherol
transfer protein in the liver (IOM, 2008, chapter 6).
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ingredient that is the source of the substance is generally recognized as safe (GRAS), approved
as a food additive, or authorized by a prior sanction issued by FDA (see 21 CFR 101.70(f)).

Dietary ingredients in dietary supplements, however, are not subject to the food additive
provisions of the Aci (see section 201(s)(6) of the Act (21 U.S.C. § 321(s)(6)). Rather, they are
subject to the adulteration provisions in section 403 of the Act (21 U.S.C. § 342) and, if
applicable, the new dietary ingredient provisions in section 413 of the Act (21 U.S.C. § 350b),
which pertain to dietary ingredients which were not marketed in the United States before October
15, 1994.1% The applicable adulteration provisions of the Act require, for example, that the
dietary ingredient not present a significant or unreasonable risk of illness or injury under
conditions of use recommended or suggested in the labeling or, if no conditions of use are
suggested or recomriended in the labeling, under ordinary conditions of use (section
402(H(1)(A) of the Act (21 U.S.C. 342(f)(1)(A))). Further, a dietary supplement must not
contain a poisonous or deleterious substance that may render the supplement injurious to health
under the conditions of use recommended or suggested in the labeling (section 402(£)(1)(D) of
the Act (21 U.S.C. Z42(H)(1)(D))).

The IOM has conducted a risk assessment of dietary vitamins C and E as part of a larger
project to evaluate the human requirements and safety of antioxidant nutrients (I0M, 2000)
(hereafter the 2000 10M Report). As part of this risk assessment, the 2000 JOM Report
established Tolerable Upper Intake Levels (ULs) for vitamins C and E at various life stages.
The UL is the highest level of nutrient intake that is likely to pose no risk of adverse health
effects to almost all individuals in the general population.

Vitamin C

The review of the literature in the 2000 IOM Report indicates that high vitamin C intakes are
associated with low toxicity. Possible adverse effects associated with very large doses of
vitamin C (greater than 3,000 mg per day) include: diarrhea and gastrointestinal disturbances,
increased oxalate ex.cretion and kidney stone formation, increased uric acid excretion, pro-

* oxidant effects, systematic conditioning (rebound scurvy), increased iron absorption leading to
iron overload, reduced vitamin B12 and copper status, increased oxygen demand, and erosion of
dental enamel.

Using osmotic diarthea and related gastrointestinal disturbances as the clinically defined critical
endpoints, the 2000 IOM Report identified the lowest-observed-adverse-effect level (LOAEL) at
3,000 mg per day for adults 19 years and older. The 2000 IOM Report established 2,000 mg per
day of vitamin C as the UL for individuals aged 19 years and older by dividing the LOAEL of
3,000 mg per day by an uncertainty factor of 1.5. An uncertainty factor of 1.5 was selected
because there is little urcertainty regarding the range of vitamin C intakes that are likely to
induce osmotic diarrhea. The UL for vitamin C in other life-stage groups younger than 19 years
are: for children 1 to 3 vears, 400 mg per day; for children 4 to 8 years, 650 mg per day; for

16 The term “dietary ingredient” is defined in section 20 1(ff)(1) of the Act (21 U.S.C. § 321(ff)(1)) and includes
vitamins; minerals; herbs and other botanicals; dietary substances for use by man to supplement the diet by
increasing the total daily intake; and concentrates, metabolites, constituents, extracts, and combinations of the
preceding types of ingrodients,
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children 9 to 13 years, 1,000 mg per day; and for children 14 to 18 years, 1,800 mg per day.
Further, the 2000 IOM Report stated that it was not possible to establish a UL for infants from
birth up to 12 months. ~

The 2000 IOM Repart relied on data from the Third National Health and Nutrition Examination
Survey (NHANES I1I), which shows that the mean and ninety-ninth percentile of dietary vitamin
C intake from food in all individuals are 105 and 201 mg per day, respectively. Data from
NHANES I1I also shiows that the mean and ninety-ninth percentile of total vitamin C intake
(food plus supplements) in all individuals are 167 and 1,131 mg per day, respectively. The
highest reported total intakes at the ninety-ninth percentile for men and women aged 51 to 70
years are 1,302 and 1,236 mg of vitamin C per day, respectively, both of which are below the UL
for vitamin C for adults aged 19 years and older. Based on these data, the 2000 IOM Report
concluded that the risk of adverse effects resulting from excess total intake of vitamin C (food
plus supplements) appears to be very low at the highest intake in the United States population.

Supplement use is high in the United States (Radimer, et al. 2004). Over one-half (52 percent) of
the adult population aged 20 years and above reported taking a dietary supplement,'” according
to data from NHANES 1999-2000 (Radimer, et al. 2004). Data from NHANES 1999-2000 also
show that thirty-five: percent of adults reported taking a multivitamin/multimineral supplement,18
and 12.4 percent reported taking a vitamin C supple:ment19 (Radimer, et al. 2004). Supplemental
vitamin C can be obtained from multivitamin/multimineral supplements and vitamin C-
containing supplements ® The vitamin C intake recommended on the labels of common
multivitamin/multirnineral supplements was between 30 and 1,000 mg per day.*! The most
frequent amount of recommended vitamin C intake form multivitamin/multimineral supplements
was 120 mg per day.*? Five recommended intakes of vitamin C were observed on the labels of
vitamin C-containing supplements: 60, 250, 500, 1,000 and 3,000 mg per day.23 The most
frequently recommended intake for vitamin C-containing supplements was 500 mg of vitamin C
per day.?* Only one of the vitamin C-containing supplements reviewed recommended a daily
intake of 3,000 mg of vitamin C per day, which is above the UL for vitamin C for adults 19 years
and older. If the urrsual vitamin C-containing supplement that recommended a daily intake of
3,000 mg of vitamin C is excluded, the range of vitamin C recommended on the label of
multivitamin/multiraineral and vitamin C-containing supplements is 30 to 1,000 mg per day. If
the mean dietary iniake of vitamin C from food in all individuals in the United States was added
to this range of recommended vitamin C intakes on the labels of multivitamin/ multimineral and

I7 Bxamples include vitamins, minerals, botanicals, amino acids; and enzymes.

18 Multivitamin/multiminerals as used in this paper (Radimer, et al. 2004) means the supplement contains 3 or more
vitamins, with or without 1 or more minerals.

19 The term “vitamin C supplement” as described in the study Radimer; et al. 2004 means a specifically named
single vitamin (in this v:ase, vitamin C), which may include other ingredients. Examples include vitamin C with rose
hips and vitamin C with citrus bioflavonoid complex.

20 Memorandum to the file, “Determination of Amounts of Vitamins C and E in Common Dietary Supplement
Products”, prepared by Jill Kevala, November 20, 2008. For purposes of this letter, the term ‘“vitamin C-containing
supplement” means a dietary supplement that contains only vitamin C or vitamin C with other non-vitamin
ingredients.

2 See supra, note 20.

22 See supra, note 20.

2 See supra, note 20.

% Qee supra, note 20.



06/19/2009 14:21 FAX 3014362671 F @o11
Page 10 — Jonathan . Emord, Esq.

vitamin C-containing supplements, the total daily intake of vitamin C (135 to 1,105 mg of
vitamin C per day) would be well below the UL for vitamin C, which is 2,000 mg per day, for
adults aged 19 years and older.

The IOM identified possible adverse effects associated with doses of vitamin C at levels greater
than 3,000 mg per day. Thus, FDA does not consider it appropriate to exercise its enforcement
discretion for a dietary supplement that recommends an intake of vitamin C of 3,000 mg/day to
bear a qualified healih claim about vitamin C and reduced risk of a particular cancer. That level
of intake, along with additional dietary sources of vitamin C, may result in possible adverse
effects. As discussed in section IV of this letter, FDA is considering, as a factor in the exercise
of its enforcement discretion, the recommended level of intake of vitamin C in the labeling of
dietary supplements.

Based on the systematic risk assessment of vitamin C in the 2000 IOM Report and the
observation that the maximum daily amount of vitamin C recommended on the label of most
multivitamin/multiniineral and vitamin C-containing supplements does not exceed 1,000 mg,>
the agency believes ihat the daily dietary intake from the combined amount of vitamin C from
diet and such dietary supplements would likely be kept below the UL of 2,000 mg per day for
vitamin C. Therefore, FDA concludes at this time, under the preliminary requirements of 21
CFR 101.14(b)(3)(ii), that the use of vitamin C in dietary supplements, at levels necessary to
justify the qualified health claim described in section IV of this letter, that recommend a daily
intake of 1,000 mg of vitamin C or less in the labeling, is safe and lawful under the applicable
provisions of the Act.

Vitamin £

There is no evidence of adverse effects from the consumption of vitamin E naturally occurring in
foods; therefore, the detzrmination of a UL for vitamin E in the 2000 IOM Report is limited to
evidence concerning intake of alpha-tocopherol as a supplement, food fortificant, or
pharmacological agent.

The review in the 2000 IOM Report noted that some uncontrolled studies have found various
adverse effects associated with excess intake of vitamin E, which include fatigue, emotional
disturbances, thrombophiebitis (i.e., inflammation of the veins), breast soreness, creatinuria,
altered seram lipid and lipoprotein levels, gastrointestinal disturbances, and thyroid effects. Side
effects have been reported with extended intakes of 1,600 to 3,200 mg of vitamin E per day, but
these effects are not severe and subside rapidly upon reducing the dosage or discontinuing use.
The 2000 IOM Report also stated that vitamin E supplementation may increase the risk of
prolonged bleeding for individuals routinely ingesting non-steroidal anti-inflammatory drugs,
such as aspirin, and anticoagulant drugs, or for individuals who have-a vitamin K deficiency.
Another potential concern about the safety of supplemental vitamin E raised in the 2000 IOM
Report is the apparcnt increase in mortality from hemorrhagic stroke observed in the Alpha-
Tocopherol Beta-Carotene (ATBC) Cancer Prevention Study in Finnish male smokers
consuming 50 mg per day of alpha-tocopherol for 6 years (ATBC Cancer Prevention Study
Group, 1994). However, the findings regarding hemorrhagie stroke in the ATBC study were

% See supra, note 20.
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considered preliminary and provocative but not convincing until the findings are corroborated or
refuted in further larpe-scale clinical trials.

The 2000 IOM Repart established 1,000 mg of any form of supplemental alpha—tocopherol26 per
day as the UL for individuals aged 19 years and older based on the potential adverse effect of an
increased tendency to hemorrhage. The 2000 IOM Report also noted that caution must be
exercised in judgments regarding the safety of supplemental doses of vitamin E over multi-year
periods, as available human data are based on small studies of relatively short duration. The UL
for vitamin E in other life-stage groups younger than 19 years are: for children 1 to 3 years, 200
mg of any form of supplemental alpha-tocopherol per day; for children 4 to 8 years, 300 mg of
any form of supplemental alpha-tocopherol per day; for children 9 to 13 years, 600 mg of any
form of supplementa! alpha-tocopherol per day; and for children 14 to 18 years, 800 mg of any
form of supplemental alpha-tocopherol per day. '

Data from NHANES IIT shows that the mean and ninety-ninth percentile of dietary vitamin E
intake in all individuals are 7.5 and 16 mg of alpha-tocopherol per day, respectively. Data from
NHANES III also shows that the mean and ninety-ninth percentile of total vitamin E intake (food
plus supplements) in all individuals are 21 and 327 mg of alpha-tocopherol per day, respectively.
The highest reported daily intake at the ninety-ninth percentile is 407 mg of alpha-tocopherol in
women aged 51 to 70 years, which is below the UL of 1,000 mg of any form of supplementary
alpha-tocopherol per day. Based on these data, the 2000 IOM Report concluded that the risk of
adverse effects resulting from excess total intake of vitamin E (food plus supplements) appears to
be very low at the highest intake in the United States population.

According to data from the NHANES 1999-2000 survey, 12.7 percent of adults aged 20 years
and above report taling vitamin E supplements27 (Radimer et al., 2004): Supplemental vitamin
E can be obtained from multivitamin/multimineral supplements and vitamin E-containing
supplements.28 - Alpha-tocopherol is the form generaily used in vitamin E supplements. The
range of vitamin E intake recommended on the label of multivitamin/multimineral supplements
is between 6.75 and 308 mg of alpha-tocophero! per da 2% The most frequently recommended
vitamin E intake is 67 mg of alpha-tocopherol per day. 0 The range of vitamin E intake
recommended on the label of vitamin E-containing supplements is between 20 and 670 mg of
alpha-tocopherol pr day, and the most frequently recommended intake is 268 mg of alpha-
tocopherol per day. "' If the mean dietary intake of vitamin E in all individuals in the United
States was added to the range of recommended vitamin E intakes on the label of

% Based upon conversion factors identified in the 2000 IOM Repori, this equates to about 1500 IU of natural
vitamin E or about 2200 IU of synthetic (all racemic) vitamin E. The conversion factors are as follows: (mg of
alpha-tocopherol in food, fortified food, or multivitamin = 0.67 X YU of the RRR-o~tocopherol or = 0.45 X TU of the
all rac-u-tocopherol]) {IOM, 2000, Chapter 6).

2 The term “vitamin F supplements” as in the study cited (Radimer, et al. 2004) means a specifically named single
vitamin (in this case, vitamin E), which may include other ingredients, Examples include vitamin E with selenium
and vitamin E with primrose oil.

% See supra, note 20. For purposes of this letter, the term “vitamin E-containing supplement” means a dietary
supplement that contains only vitamin E or vitamin E with other non-vitamin ingredients.

? See supra, note 20.

3% See supra, note 20.

31 See supra, note 20.
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multivitamin/multimineral and vitamin E-containing supplements, the total daily intake of
vitamin E (14 to 677 ) mg of alpha-tocopherol per day) would be below the UL for vitamin E,
which is 1,000 mg of any form of supplemental alpha-tocopherol per day, for adults aged 19
years and older.

Based on the systematic risk assessment of vitamin E in the 2000 IOM Report and the
observation that the maximum daily amount of vitamin E recommended on the label of
multivitamin/multiminerals and vitamin E-containing supplements is 670 mg of alpha-tocopherol
per day,* the agenc believes that the combined amount of vitamin E from diet and such dietary
supplements would likely be kept below the UL of 1,000 mg per day for vitamin E. Therefore,
FDA concludes at this time, under the preliminary requirements of 21 CFR 101.14(b)(3)(ii), that
the use of vitamin F in dietary supplements, at levels necessary to justify the qualified health
claims described in section IV of this letter, that recommend a daily intake of 670 mg or less in
the labeling, is safe and lawful under the applicable provisions of the Act.

1L The Agency"’s Consideration of a Qualified Health Claim

FDA has identified the following endpoints, including surrogate endpoints, to use in identifying
risk reduction for purposes of a health claim evaluation mvolvmg Cancer: cases of the site-
specific cancer being studied, and recurrent adenomatous®® colorectal polyps’ 4 for colorectal
cancer. Adenomatcns colorectal polyp recurrence has been used as a surrogate endpoint for
colorectal cancer risk (Schatzkin et al., 1994). To evaluate the potential effects of supplemental
vitamin C or vitamin E on colorectal cancer risk, FDA considered these endpoints as indicators
or predictors of disease.

The petition cited 207 publications as evidence to substantiate the relationship for the proposed
claims (see Docket # FDA-2008-Q- -0299). Several of the publications were provided in duplicate
copies. These 207 publications consisted of 1 animal study, 5'in vitro studies, 3 news releases or
editorials, 13 book chapters, review articles, or meta-analyses; and 14 studies that evaluated a
different substance (e.g., beta-carotene) or disease (e.g., prostate cancer, breast cancer) than
identified in the proposed claims (Appendix 1). In addition, the petition provided 17 human
intervention and 134 observational studies that evaluated the relationship between vitamin E or
vitamin C intake ard the proposed site-specific cancers claims.

In addition to the aliove publications, FDA identified 17 intervention (Albanes et al., 1996, 2000;
Dawsey et al., 1994; DeCosse et al., 1989; De Sanjose et al., 1996; Gaziano et al., 2009;
Greenberg et al., 1994; Heart Protection Study Collaboration Group 2002; Hercberg et al., 2004;
Hofstad et al., 1994; Kaugars et al., 1994; Lippman et al., 2009; Malila et al., 1999; McKeown-
Eyssen et al., 1988; Taylor et al., 1994; Virtamo et al., 2003; Wang et al., 1994) and 21
observational (Breuer-Katschinski et al., 2001; Chow et al., 1992; Dong et al., 2008; Eichholzer

32 See supra, note 20.

33 An adenomatous polyp is a noncancerous polyp that starts in gland-like cells of the epithelial tissue (thin layer of
tissue that covers organs, glands, and other structures within the body). College of American Pathologists

ghttp /www .cap.org/apps/docs/reference/myBiopsy/ColonAdenomatous.html]. '

* A polyp is defined &5 a growth that protrudes from a mucous membrane. National Cancer Institute, Dictionary of
Cancer Terms [hitp://www cancer.gov/dictionary/]. :
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et al., 1992; Enger et al., 1996; Farrow et al., 1990; Giuliano et al., 1997; Knekt et al., 1988c,
1991b; Longnecker «t al., 1992; Malila et al., 2002a; Mayne et al., 2001; Schober et al., 1987;
Stahelin et al., 1987; Vena et al., 1992; Wu et al., 2002 [Nurses’ Health Study and Health'
Professionals Follow-Up Study]; Zatonski et al., 1991; Zeegers et al., 2001; Zheng et al., 1995;
Ziegler et al., 1990) studies that evaluated the relationship between vitamin E or vitamin C intake
and the proposed site-specific cancer claims.

A. Assessment of Eeview Articles and Abstracts

Although useful for background information, review articles and abstracts do not contain
sufficient information on the individual studies that they reviewed and, therefore, FDA could not
draw any scientific conclusions from this information. FDA could not determine factors such as
the study population characteristics or the composition of the products used (e.g., food, dietary
supplement) from this information. Similarly, the lack of detailed information on studies
summarized in review atticles and meta-analyses prevented FDA from determining whether the
studies are flawed in. critical elements such as design, conduct, and data analysis. FDA must be
able to review the critical elements of a study to determine whether any scientific conclusions
can be drawn from il. As a result, review articles and abstracts did not provide information from
which scientific conrlusions can be drawn regarding the substance-disease relationships claimed
by the petitioner.

B. Assessment of Animal and In Vitro Studies

FDA uses animal and in vitro studies as background information regarding mechanisms of action
that might be involved in any relationship between the substance and the disease, and they can
also be used to generate hypotheses or to explore a mechanism of action, but they cannot
adequately support & relationship between the substance and the disease in humans. FDA did not
consider the animal or in vifro studies as providing any supportive information about the
substance-disease relationship because such studies cannot mimic the normal human physiology
that may be involved in the risk reduction of any type of cancer, nor can the studies mimic the
human body's response to the consumption of vitamins E and C. Therefore, FDA cannot draw
any scientific conclusions from the animal or in vitro studies regarding vitamin E or C intake and
the reduction of risk of any type of cancer.

C. Assessment of Intervention Studies

FDA evaluated 34 reports of intervention studies that were designed to evaluate the relationship
between vitamin C or E intake and site-specific cancers (see Appendix 1). Scientific conclusions
could not be drawn {rom 32 of these 34 reports for the reasons discussed below.*

There was one report of the Supplementation en Vitamines et Mineraux Antioxydants
(SU.VLMAX) trial that evaluated the relationship between supplements containing vitamin E
(30 mg), vitamin C (120} mg), and other nutrients (selenium, beta-carotene, and zinc) compared

33 In this section, significant flaws in the reports of intervention studies from which scientific conclusions could not
be drawn are generally liscussed. Such studies may have other flaws in addition to those specifically mentioned,
such as flaws related to the use of multi-nutrient dietary supplements in the intervention group.
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to a placebo and risk of all cancers combined and site-specific cancers (Hercberg et al., 2004).
There were no screening tests for any of the cancers conducted prior to the intervention. Because
this study did not corifirm that all subjects were free of any cancers, including the cancer of
interest (oral cavity), prior to the intervention, this study may have involved subjects who had
this site-specific cancer, and, therefore, the result with respect to this cancer may be biased.*®
Furthermore, no statistical analysis was conducted for oral cavity cancer. Statistical analysis of
the study findings is a critical factor because it provides the comparison between subjects
consuming vitamin 2 or C and those not consuming vitamin E or C, to determine whether there
is a reduction in cancer risk. Thus, when appropriate statistical analysis is not performed, it is
not possible to determine whether the results showed a difference in risk between the two study
groups (Spilker, 1991). For the above reasons, this study provided no information about whether
vitamin E or C supplement use may reduce the risk of oral cavity cancer, and no scientific
conclusions could be drawn from it.

There were eight reports of one trial, the Alpha-Tocopherol, Beta-Carotene Cancer (ATBC)
Prevention study, that evaluated the relationship between supplemental vitamins E and beta-
carotene and cancer (the ATBC Study Group, 1994; Albanes et al., 1996, 2000; Malila et al.,
11999, 2002b; Varis «t al., 1998; Virtamo et al., 2000, 2003). The ATBC trial was a randomized,
double-blind, placeto-controlled trial that was conducted in southwestern Finland between 1985
and 1993. This studv included 29,133 (50- to 69-year-old) male smokers (five or more cigarettes
daily at entry) receiving either a placebo, alpha-tocopherol (50 mg) alone, beta-carotene (20 mg)
alone, or both alpha-tocopherol and beta-carotene daily for 5 to 8 years. One report provided
initial cancer- and mortality-related findings of the ATBC trial (the ATBC Study Group, 1994).
The findings for the entire duration of the ATBC trial are published in six reports (Albanes et al.,
1996, 2000; Malila ¢t al., 1999, 2002b; Varis et al., 1998; Virtamo et al., 2000). One study
analyzed post-intervention (May 1993-April 1999) effects of alpha-tocopherol on total and site-
specific (i.e., lung, gastric) cancer incidence (Virtamo et al., 2003). While lung cancer was the
primary outcome measured (Albanes et al., 1996; Virtamo et al., 2003)", post-hoc analyses were
conducted to examine other (secondan'y)38 cancers (bladder, colorectal, gastric) for which the:
study was not designed to evaluate (Albanes et al., 1996, 2000; Malila et al., 1999, 2002b; Varis
et al., 1998; Virtamo et al., 2000, 2003). These six reports did not screen for prevalent cases of
site-specific cancers (e.g., bladder, colorectal, gastric) at the beginning of the trial.
Consequently, the risults with respect to cancers other than lung cancer may be biased due to an
uneven distribution of prevalent cases in the treatment versus the placebo group. Uneven
distribution of important patient or disease characteristics between groups may lead to mistaken
interpretation (Spilker, 1991). If there was a significant difference between the intervention and
placebo group, it would not be possible to determine whether this difference was due to a

3 Bias is defined as the result-of systematic error in the design or conduct of a study. There are many forms of bias
that can influence the interpretation of data (Spilker, B., Guide to Clinical Studies, pages 612-636, Raven Press,
1991). As a consequence of bias, the observed results of a study may be different from the true results
(Epidemiology Beyond the Basics, pages 125-126, Aspen Publishing, 2000).

7 These two studies investigated the relationship between vitamin E and lung cancer (primary outcome), as well as
secondary outcomes (other cancers). They are both included for evaluating the relationship between vitamin E and
lung cancer (under vitamin E, this section).

38 Intervention studies screen for prevalent cases of the disease (“primary” endpoints) at the beginning of the study
to minimize bias. Intervention studies may evaluate the outcomes of other diseases as “secondary” endpoints but do
not sereen for these diswases at the onset of the study.
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difference in the number of subjects at the beginning of the study in each group who had a
certain cancer or due to the vitamin E intervention. Therefore, scientific conclusions could not
be drawn from six of these eight reports about the relationship between supplemental vitamin E
intake and reduced risk of bladder, colorectal, and gastric cancer.

Three randomized trials evaluated the impact of supplementation on total cancer (Heart
Protection Study Collaborative Group, 2002; Lonn et al., 2005; Lee et al., 2005). Two studies
were designed to specifically evaluate the effect of vitamin E supplementation on total cancer
incidence and mortality (Lonn et al., 2005; Lee et al., 2005), while assessmént of site-specific
cancer incidence (lung and colorectal) was subsidiary. Another study assessed the impact of a
supplement containing vitamins E and C and beta-carotene on coronary events, total cancer, and
mortality (Heart Protection Study Collaborative Group, 2002). The primary outcomes of this
study were major ccronary events and fatal or non-fatal vascular events, while assessment of
site-specific cancers (stomach, lung) was subsidiary. Significantly, the three studies above did
not screen for prevalent cases of any cancers, including lung, colorectal, and stomach cancers, at
the beginning of the trial. Because these studies did not confirm that all subjects were free of
any cancers, including the cancers of interest (lung, colorectal, and stomach), prior to the
intervention, this study may have involved subjects who had these site-specific cancers and,
therefore, the results with respect to these cancers may be biased. Thus, scientific conclusions
could not be drawn from these three studies about the relationship between vitamins E or C
intake and lung, colorectal, and stomach cancer risk.

Two randomized pliacebo-controlied trials evaluated the impact of supplementation on prostate
cancer or total cancer in men (Gaziano, et al., 2009; Lippman et al., 2009). Lippman et al.
(2009) was designe:] to specifically evaluate the effect of vitamin E supplementation on prostate
cancer incidence in healthy men (not one of the proposed claims). Site-specific cancer incidence
(lung and colorectal) was a secondary endpoint of this study. This study did not screen for
prevalent cases of either of these site~-specific cancers at the beginning of the trial. Gaziano et
al. (2009) was designed to specifically assess the effect of long-term vitamin E or C '
supplementation on prostate and total cancer, respectively. Other cancers (bladder, colorectal,
lung, pancreatic) were also evaluated. Significantly, Gaziano et al. (2009) did not screen for
prevalent cases of any cancers, including colorectal, lung, bladder, and pancreatic cancers, at the
beginning of the trial. Therefore, as discussed above, because these studies did not confirm that
all subjects were free of the cancers of interest (lung, colorectal, bladder, pancreatic) prior to the
intervention, this study may have involved subjects who had these site-specific cancers and,
therefore, the results with respect to these cancers may be biased. Thus, scientific conclusions
could not be drawn from these two studies about the relationship between vitamin E or C intake
and colorectal, lung, bladder, and pancreatic cancer risk.

Two double-blind, placebo-controlled, randomized intervention studies evaluated the
relationship between combined vitamin E and C supplement intake and colorectal cancer
(Greenberg et al., 1994; McKeown-Eyssen et al., 1988). Because subjects did not receive
vitamins E or C as single supplements, these studies were not designed to measure the
independent role of vitamin E or vitamin C in reducing the risk of colorectal cancer. There is

" evidence from human intervention studies of an interaction between vitamins E and C (Bruno et
al., 2005, 2006; Harnilton et al., 2000). Two randomized supplement intervention studies (Bruno
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et al., 2005, 2006) have demonstrated that plasma alpha-tocopherol disappearance rates are
inversely correlated with plasma ascorbic acid (vitamin C) concentration in smokers, as opposed
to non-smokers, indicating that vitamin C could spare vitamin E from oxidation or reduce the
vitamin E radical to regenerate vitamin E; hence, the presence of vitamin C may result in less
depletion of vitamin E. About 80% of the subjects in the McKeown-Eyssen et al. (1988) study
were smokers. Greenberg et al. (1994) did not report on their subjects’ smoking status, which
indicates that some of the study subjects may have been smokers. Furthermore, another
randomized interverition study in a group of healthy non-smoker men and women showed that
supplementation with ascorbic acid increased the level of plasma alpha-tocopherol and that
supplementation wiilh alpha-tocopherol was associated with an increase in plasma ascorbic acid
concentration (Hamilton et al., 2000). The study concluded that these results are supportive of
an interaction between vitamins C and E in humans (Hamilton et al., 2000). Based on the above
reported interaction between vitamin C and vitamin E, the independent roles of vitamin E and
vitamin C on colorectal cancer cannot be determined from these two studies, in which vitamins E
and C were given to subjects as a combined supplement (Greenberg et al., 1994; McKeown-
Eyssen et al., 1988). Therefore, scientific conclusions cannot be drawn from these two studies
about the relationship between vitamin E or vitamin C supplement use and risk of colorectal
cancer.

Another placebo-controlled intervention trial conducted in Norway measured colorectal polyp
recurrence in males and females given a multi-nutrient supplement containing vitamins C and E,
selenium, beta-caroiene, and calcium (Hofstad et al., 1998). Based on the above reported
interaction between vitamin C and vitamin E, the independent roles of vitamin E and vitamin C
on colorectal cancer cannot be determined from this study, in which vitamins E and C were
given to subjects as a combined supplement. Therefore, no scientific conclusions could be
drawn from this stucly about the independent effect of vitamin E or vitamin C on risk of
colorectal cancer.

One intervention trial randomized 209 Italian men and women who had at least one colorectal
polyp removed prior to the intervention. The intervention trial included a group takinga
supplement containing vitamins A, E, and C (number of subjects (n) =70) and a control group
receiving no treatment (n =78) (Roncucci et al., 1993). Three colonoscopy exams were planned
for each subject between 6 to 8, 12 to 18, and 24 to 36 months after the initial examination. The
average subject trial time was reported to be 17.8 + 13.1 months (mean + standard deviation);
however, the period between colonoscopy exams within the treatment groups did not follow the
planned interval. Approximately 30% of the participants in the supplement group dropped out
after one colonoscopy and before one year of supplementation. The study article indicated that
only 26 percent of the subjects in the supplement group had their final colonoscopy between 24
and 65.5 months after the intervention. The differences in the treatment time make this study
difficult to evaluate because each subject in the intervention group did not receive the same
amount of the assigned supplement. Moreover, the high dropout rate in this study makes the
results difficult to interpret and can introduce bias because it changed the number of subjects in
the intervention group and may also have changed the group’s composition relative to the control
group. Furthermore, this study was not placebo-controlled. Including a placebo in a
supplementation trial prevents a subject from knowing whether he or she is receiving the
substance or not. Additionally, if an intervention but not a placebo is used in a clinical trial,
there is no statistical test to demonstrate that the intervention was effective. The observed



06/19/2009 14:24 FAX 3014362671 F do1s
Page 17 — Jonathan W. Emord, Esq.

changes (if any) may have been due to a placebo effect (Spilker, 1991, Chapter 9). This study
also did not investigate subjects’ usual dietary and supplement intake (e.g., vitamins C or E).
Thus, it is not known whether one group took more supplements or consumed foods that are
more protective of some cancers (e.g., fruits and vegetables) or ingested potentially more
harmful high-fat fools than the other groups. Additionally, the study protocol did not have a
means of determining compliance with the vitamin supplément-dosing regimen other than asking
patients if they had adhered to the treatment schedule. Therefore, it is not known if all the
subjects received their assigned treatments. Due to the shortcomings described above, this study
is so deficient in quality that is considered to be of low-quality design. Furthermore, based on
the above reported interaction between vitamin C and vitamin E, the independent roles of
vitamin E and vitamin C on colorectal cancer cannot be determined from this study, in which
vitamins A, C, and 1! were given to subjects as a combined supplement. Therefore, the
supplements containing vitamins A, C, and E could not be used to independently assess the
effect from vitamin 5 or vitamin C alone. Based on the above reasons, scientific conclusions
could not be drawn from this study about the relationship between vitamin E or vitamin C intake
and risk of colorectal cancer.

Five reports were o1 two randomized nutrition intervention trials (Dysplasia Trial and General
Population Trial) conducted in the Linxian region of China that examined the benefit of vitamin
E or vitamin C in reducing the risk of esophageal, stomach (gastric), and colorectal cancer (Blot
et al., 1993; Dawsey et al., 1994; Li et al., 1993; Taylor et al., 1994; Wang et al., 1994). In the
General Population irial, 29,584 adults aged 40-69 years from four Linxian communes were
randomly assigned 10 either receive a placebo, supplemental a-tocopherol (30 mg), f-carotene
(15 mg) and seleniwn (50 png/day), or vitamin C (120 mg) and molybdenum (30 ug). In the
second trial, the Dysplasia Trial, 3,318 adults aged 40-69 years from three Linxian communes
were randomly assipned into two groups: one received a placebo, and the other group received a
multiple vitamin and mineral supplement including vitamins C (180 mg) and E (60 mg). Linxian,
China, has one of the world’s highest rates of esophageal cancer,39 with mortality rates of this
cancer exceeding the national U.S. average incidence for whites by as much as 100-fold (Blot et
al., 1993). Furthermore, the risk factors for stomach cancer are very different between the
United States and Chine.*” Additionally, there is substantial scarcity of food in the region, and
this has led to several micronutrient deficiencies (e.g., vitamins A, C, riboflavin) and blood
levels of vitamin C and E that are consistently low in this population compared to Western levels
(Yang et al., 1984, 198%). Thus, because the study subjects were Linxian residents, it is not

“possible to determire if a potential benefit of these vitamins is a result of correcting a vitamin C
and/or E deficiency. Scientific conclusions about the role of vitamin C or vitamin E in reducing
the risk of esophageal, stomach (gastric), or colorectal cancer could not be drawn from these
studies because the study population had subclinical (prior to clinical symptoms of a

* Esophageal and gastric cancers have been considered as a single clinical endpoint for incidence and mortality rate
calculations in Linxian, The reason for the clustering of esophageal/gastric cancer in Linxian is unknown (Blot et al.,
1993). .

“ The precise etiology nf gasiric cancer is unknown; however, two factors, high salt intake and Helicobacter pylori
(H. pylori) infection, are assoctated with an increased risk of the disease and are external risk factors of gastric
cancer. High salt intak and the incidence of H. Pylori infection are more prevalent in China and Japan than in the
United States (Hohenberger et al,, 2003; Key et al., 2004).
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disease/condition being observed) malnutrition, and a strikingly high prevalence of esophageal
and gastric cancer, with risk factors that are different from those in the United States.

Ten intervention stuclies measured e;ndpoints41 other than validated surrogate endpoints of cancer
risk for certain site-specific cancers, including colorectal, oral, and gastric cancer (Benner et al.,
1993a; Cahill et al., 1993; Correa et al., 2000; De Sanjose et al., 1996; Henning et al., 1991,
Kamangar et al., 2006; Kaugars et al., 1994; Paganelli et al., 1992; Zaridze et al., 1993; You et
al,.2006).. Because they did not measure a validated surrogate endpoint, scientific conclusions
about the relationship between vitamin C or vitamin E intake and risk of colorectal, oral, or
gastric cancer could not be drawn from these studies.

DeCosse et al. (198%) measured the impact of vitamins C and E on already existing rectal polyps
(mean number of palyps was 11) in 62 patients with Familial Adenomatous Polyposis (FAP)*
who had a total colectomy. These patients had already had their colon removed and had
numerous rectal polvps. Therefore, the agency could not draw any scientific conclusions from
this population, since this subset of the U.S. population has a genetic predisposition to colorectal
cancer and, thereforg, the results of studies involving this population cannot be extrapolated to
reach conclusions about potential effects on the general U.S. population.

Based on the above discussion, scientific conclusions could be drawn from two of the 34 reports
that evaluated the proposed claims concerning a relationship between vitamin C or vitamin E
intake and risk of sile-specific cancers (Albanes et al., 1996; Virtamo et al., 2003).

Vitamin C

Colorectal Cancer

The majority of pubilished research did not differentiate between colon and rectal cancers;
therefore, the agency evaluated colon and rectal cancer together in this review. * There were no
intervention studies from which scientific conclusions could be drawn about the relationship
between vitamin C intake and risk of colorectal cancer.

Squamous Cell Cancer of the Esophagus™
There were no intervention studies from which scientific conclusions could be drawn about the
relationship between vitamin C intake and risk of squamous cell cancer of the esophagus.

41 These endpoints included rectal or colonic crept cell proliferation, regression or progression of oral leukoplakia
and esophagitis, H. pylori seropositivity, progression or regression of the gastric precancerous process (multifocal
nonmetaplastic atrophy and intestinal metaplasia), plasma and gastric juice antioxidant levels, and glutathione blood
levels and other oxidan( defense indices.

2 pamilial adenomatous polyposis (FAP) is a rare inherited disorder characterized by early onset of hundreds of
adenomatous polyps of the colon and rectum. Unless FAP is treated, it usually leads to colorectal cancer by age 40.
FAP accounts for less than | percent of all colorectal cancer cases.
(http://www.cancer.gov/cancertopics/wyntk/co1on-and-rectal/page4).

4 See supra, note 2.

“ Cancer that begins in the esophagus is divided into two major types, squamous cell carcinoma and
adenocarcinoma, depending on the type of cells that are malignant. Squamous cell carcinomas arise in squamous
cells that line the esophagus. These cancers usually occur in the upper part of the esophagus. Adenocarcinoma
usually develops in the: glandular tissue in the lower part of the esophagus. (National Cancer Institute, “What You
Need to Know About Cancer of the Esophagus”; hitp:/[www.cancer. gov/cancertopics/wyntk/esophagus/paged).
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Gastric (Stomach) Cancer
There were no intervention studies from which scientific concluqmns could be drawn about the
relationship between vitamin C intake and risk of gastric cancer.

Laryngeal Cancer :
- There were no intervention studies from whlch scientific conclusions could be drawn about the
relationship between: vitamin C intake and risk-of laryngeal cancer.

Lung Cancer
. There were no intervention studies from which scientific conclusions could be drawn about the
relationship betweer vitamin C intake and risk of lung cancer.

Oral Cavity Cancer :
There were no intervention studies from which scientific conclusions could be drawn about the
relationship betweern vitamin C intake and risk of oral cavity cancer.

Pancreatic Cancer
There were no intervention studies from which scientific conclusions could be drawn about the
relationship betweer vitamin C intake and risk of pancreatic cancer.

Phar: yngeal Cancer
There were no intervention studies from which scientific conclusions could be drawn about the
relationship between vitamin C intake and risk of pharyngeal cancer.

Renal Cell Cancer
There were no intervention studies from which scientific conclusions could be drawn about the
rela‘uonshlp between vitamin C intake and risk of renal cell cancer.

Salivary Glands Cancer
There were no intervention studies from which sclentlﬁc conclusmns could be drawn about the
relationship between vitamin C intake and risk of salivary glands cancer.

Vitamin E

Bladder Cancer
There were no intervention studies from which scientific conclusions could be drawn about the
relationship between vitamin E intake and risk of bladder cancer.

Brain Cancer
There were no intervention studies from which scientific conclusions could be drawn about the
relationship between vitamin E intake and risk of brain cancer.

Cervical Cancer
There were no intervention studies from wh1ch scientific conclusions could be drawn about the
relationship between vitamin E intake and risk of cetvical cancer.
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Colorectal Cancer -

The majority of published research did not differentiate between colon and rectal cancers;
therefore, the agency evaluated colon and rectal cancer together in this review.”” There were no
intervention studies from which scientific conclusions could be drawn about the relationship
between vitamin E intake and risk of colorectal cancer.

Gastric (Stomach) Cancer
There were no intervention studies from which scientific conclusions could be drawn about the
relationship between vitamin E intake and risk of gastric cancer.

Lung Cancer

Albanes et al. (1996 was a high quality randomized, double-blind, placebo controlled primary-
prevention trial that evaluated whether daily supplementation with alpha-tocopherol (vitamin E),
beta-carotene, or both would reduce the incidence of lung cancer across subgroups of
participants in the Alpha-Tocopherol, Beta-Carotene Cancer Prevention Study (ATBC study). A
total of 29,133 men, aged 50-69 years, who smoked five or more cigarettes daily were randomly
assigned to receive alpha-tocopherol (50 mg), beta-carotene (20 mg), both alpha-tocopherol and
beta-carotene, or a placebo daily for a median of 6.1 years (April 1985=April 1993). By the end
of the study, 894 men were identified with lung cancer (204 in the vitamin E group and 208 in
the placebo group). No overall statistically 51§n1ﬁcant effect was observed on lung cancer from
vitamin E su Epleme ntation. The relative risk* for vitamin E was 0.99 (Confidence Interval (CI)
=(.87-1.13)"'. During a six-year post-trial follow-up (May 1993-April 1999) among the 25,283
ATBC participants i free of lung cancer when the post-trial period began), 1,037 lung cancer
cases were reported (Virtamo et al., 2003). No statistically significant overall difference in lung
cancer incidence was obiserved durmg the post-trlal period between alpha-tocopherol recipients
and non-recipients (259 in vitamin E group; 250 in the placebo group; relative risk = 1.03; CI =
0.91 -1.16). Vitamin E supplementation did not have a statistically significantly effect on lung
cancer risk in this population.

Renal Cell Cancer

There were no intervention studies from which scientific conclusions could be drawn about the
relationship between vitamin E intake and risk of renal cell cancer.

D. Assessment of (tbservational Studies

Assessment of Vitamin C and Vitamin E Intake

Dietary Intake

*S See supra, note 2.

% Relative risk (RR) is expressed as the ratio of the risk (incidence) in exposed individuals to that in unexposed

individuals (Epidemiology Beyond the Basics, page 93, Aspen Publishers, 2000). It is calculated in observational

studies by measuring exposure (e.g., vitamin C supplements) in subjects with and without disease (e.g., specific type
- of cancer). An adjusted relative risk controls for potential confounders..

# Confidence intervals provide a statistical analysis of relative risk. 95% Confidence intervals that mclude 1. 0 are

not statistically significant.







