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RE: Qualifizd Health Claim Petition — selenium and a reduced r
cancers (FDA-2008-Q-0323)

This letter responds to a health claim petition received by the Food and I
(FDA or the agency) on April 24, 2008, which was submitted on behalf

isk of site-specific

Drug Administration
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 Sec
the Federal Food, Drug, and Cosmetic Act (the Act) (21 U.S.C. § 343(r)
requested that the agency allow qualified health claims characterizing th

tion 403(r)(5)(D) of
5)D)). The petition
e relationship

between selenium fiom dietary supplements and a reduced risk of site-specific cancers. The

petition also requested that FDA allow two other qualified health claims
dietary supplements, one for reduced risk of “certain cancers” and the ot
anticarcinogenic efficts in the body. The petition proposed the followin
health claims for selenium-containing dietary supplements,

about selenium from
her for
g claims as model

1. Selenium miy reduce the risk of certain cancers. Scientific evidence supporting this

claim is convincing but not yet conclusive.

2. Selenium may produce anticarcinogenic effects in the body. Scientific evidence

supporting this claim is convincing but not yet conclusive.

3. Selenium may reduce the risk of prostate cancer. Scientific evidence supporting this

claim is convincing but not yet conclusive.

4. Selenium may reduce the risk of bladder and urinary tract cancer
supporting this claim is convincing but not yet conclusive.

5. Scientific evidence

5. Selenium may reduce the risk of lung and respiratory tract cancers. Scientific evidence

supporting this claim is convincing but not yet conclusive.

6. Selenium mav reduce the risk of colon and digestive tract cancers. Scientific evidence

supporting this claim is convincing but not yet conclusive.

7. Selenium may reduce the risk of thyroid cancer.
claim is convincing but not yet conclusive.

Scientific evidence supporting this

8. Selenium may reduce the risk of brain cancer. Scientific evidence supporting this claim

is convincing but not yet conclusive.

Boo2
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9. Selenium may reduce the risk of liver cancer. Scientific evidence
" " limited and applies only to hepatitis b Virus-induced forms of the

10. Selenium may reduce the risk of breast cancer. Scientific evidenc
is convincing but not yet conclusive.

FDA received an earlier petition dated February 19, 2008, that requested
health claims as above, However, in a letter dated March 4, 2008, FDA
not able to acknowl:dge receipt and begin its preliminary review of this
the petition was not complete as required under 21 CFR 101.70. In respc
needed information in a supplemental submission received by the agency
FDA then acknowledged receipt of the petition in a letter dated May 8, 2
FDA's preliminary review of the petition. FDA filed the petition for com
June 6, 2008, and posted the petition on the FDA website for a 60-day cc
consistent with the agency's guidance for procedures on qualified health
received no comments in response to the petition.

The agency receivedl three submissions of supplemental information fron
submissions provided recent publications on selenium and cancer chemo
submission provided an analysis and opinion of a recent publication on t
Institute (NCT) Selenium and Vitamin E Cancer Prevention Trial (Lippm
submission also included a magazine article written by Dr. Richard Pass
prostate cancer studies. FDA considered the information provided in the

&oos

supporting this claim is
disease. - -

ce supporting this claim

the same qualified
nformed you that it was
carlier petition because
mse, you supplied the

7 on April 24, 2008.
008, which initiated
prehensive review on
ymment period,

claims.! The agency

n the petitioner. Two
prevention. The third
he National Cancer
an et al., 2009). This
water on selenium and
supplemental

submissions from the petitioner in its evaluation of the petition. The original decision date for

this petition was January 19, 2009. By mutual agreement, the decision d
extended to June 16, 2009.

In 2002 FDA received a health claim petition submitted pursuant to Sect
behalf of Wellness lLifestyles, Inc., requesting that FDA authorize health
selenium dietary supplements on the relationships between selenium and
cancers, and between selenium and anticarcinogenic effects (see Docket
(formerly 2002P-0457)). On February 21, 2003, FDA informed the pet
exercise enforcement discretion for two qualified health claims describir
between selenium and reduced risk of certain cancers, and between seler
anticarcinogenic efiects:

1. Selenium muy reduce the risk of certain cancers, Some scientifi
consumption of selenium may reduce the risk of certain forms of
has determined that this evidence is limited and not conclusive.

! "Interim Procedures for Qualified Health Claims in the Labeling of Conventional Hu
Supplements” (Tuly 10, 2003).
[http://www.fda.gov/Feod/CuidanceComplianceRegulatoryInformation/GuidanceDocy
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ion 403(r)(5)(D), on
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1g the relationship
yum and

> evidence suggests that

cancer. However, FDA

man Food and Human Dietary

nments/FoodLabelingNutritio

n/ucm053832.htm]
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2. Selenium may produce anticarcinogenic effects in the bocdy. Son
suggests thar consumption of selenium may produce anticarcinog
However, FDA has determined that this evidence is limited and n

On April 28, 2003, FDA issued a decision letter describing its scientific
qualified health claims and explaining the basis for its intent to exercise
for their use in dietiry supplement labeling.’

As noted in the petition, FDA published a notice in the December 21, 20
FR 72738; Docket 1Vo. FDA-2007-N-0152 (formerly 2007N-0464)) (ree

announcing the agency’s intent to reevaluate the scientific evidence for t

health claims for selenium and certain cancers (see Docket No. FDA-20
2002P-0457)), along with three other health claims. However, the discu
directed solely to your qualified health claim petition and not to the Dece
reevaluation notice, which will be addressed separately in a future docun

This letter sets forth the conclusions from the agency’s review of the pro
claims concerning selenium from dietary supplements and certain cancer
anticarcinogenic effects (claim #2), and the cancers listed by name above
has determined that the current scientific evidence supports qualified hea
containing dietary supplements concerning the relationship between sele,
and a reduced risk of bladder cancer, prostate cancer, and thyroid cancer
discusses the factor: that FDA intends to consider in the exercise of its e
for qualified health ¢laims with respect to selenium supplements and a re
cancer, prostate cancer, and thyroid cancer. This letter also sets forth the
determination that there is no credible evidence supporting a relationshig
supplement intake «nd = reduced risk of urinary tract cancers other than |
other respiratory tract cancers, colon and other digestive tract cancers, br
and breast cancer. Finally, the letter explains the reasons for FDA’s conc
and 2 are misleadiny because they are overbroad, fail to disclose materia
not supported by the scientific evidence the agency reviewed in connecti

I.  Overview of I)ata and Eligibility for a Qualified Health Claim
A health claim characterizes the relationship between a substance and a
condition (21 CFR 101.14(a)(1)). The substance must be associated witl
related condition for which the general U.S. population, or an identified
subgroup is at risk (21 CFR 101.14(b)(1)). Health claims characterize th
the substance and a reduction in risk of contracting a particular disease.”
claim, the agency first identifies the substance and disease or health-rela

? The April 28, 2003 de:ision letter is available on FDA’s website at

http:/fwww. fda.gov/Fogd/LabelingNutrition/LabelClaims/QualifiedHealthClaims/ucny
3 See Whitaker v. Thompson, 353 F.3d 947, 950-52 (D.C. Cir.) (upholding FDA’s inter
health claim), cert. denied, 125 S. Ct. 310 (2004).
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subject of the proposed claim and the population to which the claim is ta

the data and information provided in the petition, in addition to other wr:

information available to the agency, to determine whether the data and ir

a relationship between the substance and the disease or health-related co

The agency then separates individual reports of human studies from othe
information. FDA focuses its review on reports of human intervention a
studies.® In addition to individual reports of human studies, the agency ¢
types of data and information in its review, such as meta-analyses,’ revie
and in vitro studies. These other types of data and information may be u
in understanding the scientific issues about the substance, the disease or
or both, but cannot by themselves support a health claim relationship. R
number of different studies, such as meta-analyses and review articles, d
information on the individual studies reviewed for FDA to determine cri
the study populatiorn characteristics and the composition of the products
of detailed information on studies summarized in review articles and me
FDA from determining whether the studies are flawed in critical elemen
conduct of studies, and data analysis. FDA must be able to review the ¢
study to determine vwhether any scientific conclusions can be drawn fron
uses meta-analyses, review articles, and similar publications’ to identify
studies that may be useful to the health claim review and as background
disease relationship.'® If additional studies are identified, the agency ev:
individually.

FDA uses animal and in vitro studies as background information regardi
that might be involved in any relationship between the substance and the
physiology of animals is different than that of humans. In vitro studies &
artificial environment and cannot account for a multitude of normal phys
such as digestion, abisorption, distribution, and metabolism, which affect
the consumption of foods and dietary substances (Institute of Medicine [
and ir vitro studies van be used to generate hypotheses or to explore am
cannot adequately support a relationship between the substance and the ¢

* See "Guidance for Industry: Evidence-based Review System for the Scientific Evalua
January 2009.
[http:/www.fda.gov/Food/G nidanceComplianceReeulatorvinformation/Guidance Docu
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tion of Health Claims,”

wmnents/FoodLabelingNutritio

ucm(73332.htm].
S For brevity, "disease" will be used as shorthand for “disease or health-related conditic
¢ In an intervention study, subjects similar to each other are randomly assigned to eithe
not to receive the intervention, whereas in an observational study, the subjects (or their
observed for a certain outcome (i.e., disease). Intervention studies provide the stronge
supra, note 4.

7 A meta-analysis is the nrocess of systematically combining and ¢valuating the results
been completed or terminated (Spilker, 1991).

¥ Review articles summarize the findings of individual studies.

? Other examples inchude book chapters, abstracts, letters to the editor, and committee
' Certain meta-analyses may be used as part of the health-claim review process. See s

n” in the rest of this section.
r receive the intervention or
medical records) are

st evidence for an effect. See
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FDA evaluates the individual reports of human studies to determine whether any scientific
conclusions can be drawn 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 claims involve reducing the risk of a disease in people who do not already have
the disease thatis the subject of the claim, FDA considers evidence from studies in individuals
diagnosed with the lisease 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-diseased 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 rizlationship.

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 verius a non-placebo controlled group), data collection (e.g., type of dietary
assessment method], the quality of the statistical 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 subjects -- 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
receive a high methodological 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 cannot 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 cohort, case-control, cross-sectional),
the methodological fuality 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

1 gee supra, note 4 [Section IILF].

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

 Consistency of findiny:s 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 Healthgare Research and Quality
(http://www.ahrq.gov/clinic/epesums/strengthsum. htm#Contents], defining “consistency™ as “the extent to which
stmilar findings are reported using similar and different study designs.”

' See supra, note 4 [Section IILF].




0671972009 14:49 FAX 3014362671 F doo7

Page 6 — Jonathan V. Emord, Esq.

the totality of the scientific evidence, FDA determines whether such evidence is credible to
support a 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 characterizes the relationship between a substance and a disease or health-related
condition (21 CFR 101.14(a)(1)). A substance means a specific food or component of a food,
regardless of whether the food is in conventional form or in the form of a dietary supplement (21
CFR 101.14(a)2)). The petition identified selenium as the substance that is the subject of the
requested claims. Szlenium is found in many foods (e.g., meats, seafood, cereals, grains, dairy
products, fruits and vegetables), with content being highly variable depending on the selenium
content of the soil vwhere the animal was raised or the plant was grown (I0M, 2000). Selenium is
also used in dietary supplements. As a mineral, selenium is a dietary ingredient under section
201(fH(1)(B) of the Act (21 U.S.C. § 321(ff)(1)(B)). Therefore, the agency concludes that
selenium, the substance identified in the petition, is a component of food and meets the definition
of substance in the health claim regulation (21 CFR 101.14(a)(2)).

B. Disease or Health-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 identified “certain cancers,” prostate cancer, bladder and
urinary tract cancers, lung and respiratory tract cancers, colon and digestive tract cancers, thyroid
cancer, brain cancer, liver cancer, and breast cancer as the diseases that are the subject of the
proposed qualified health claims. Cancer is also the subject of the petitioner's proposed claim for
selenium and the production of anticarcinogenic effects in the body.

Cancer is a constellation of more than 100 different diseases, each characterized by the
uncontrolled growth and spread of abnormal cells (American Cancer Society, 2008). Cancer is
categorized into difierent types based on specific organ and tissue sites (National Cancer
Institute). Cancers st different sites have different risk factors, treatment modalities, and
mortality 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 chemicals,
and dietary factors. The etiology (origin or cause of the cancer),"” risk factors, diagnosis, and
treatment for each tyvpe of cancer are different (Hord and Fenton, 2007; Milner, 2006). Since
each form of cancer is a different disease based on organ and tissue sites, risk factors, treatment
options, and mortality risk, FDA’s current approach is to evaluate the evidence for each form of
cancer individually when responding to a health claim petition.

Accordingly, the agency considered whether the studies supported a risk reduction relationship
for selenium supplements and each of the site-specific cancers for which the petition requested a

* National Cancer Institute, Dictionary of Cancer Terms [http://www.cancer.gov/dictionary/].
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qualified health claim (i.e., prostate cancer, bladder cancer, lung cancer, colon cancer, thyroid
cancer, brain cancer, liver cancer, and breast cancer). Each of these cancers constitutes a disease
under 21 CFR 101.14(a)(5). Claims #4,'S and 6 specified “bladder and urinary tract”, “lung and
respiratory tract”, and “colon and digestive tract” cancers. While bladder, lung and colon cancers
are considered to be site-specific cancers, there are a number of different cancers that fall under
the categories of urinary tract, respiratory tract, and digestive tract cancers. Urinary tract cancers

include cancers of the kidneys, ureters, bladder, and urethra; respiratory tract cancers include
cancers of the nose, throat, larynx, trachea, bronchi, and lungs; and digestive tract cancers

include cancers of the mouth, esophagus, stomach, small and large intestines, rectum, and anus.

16

Therefore, FDA reviewed the available evidence on each of these individual cancers in its

evaluation of claims #4, 5, and 6.

In claim # 1, the petitioner requested a claim that selenium may reduce the risk of "certain
cancers." Like claims # 4, 5, and 6, "certain cancers” does not refer to a single cancer, but rather
to a group of unspecified individual cancers. As discussed above, each form of cancer is a
different disease based on organ and tissue sites, risk factors, treatment options, and mortality
risk. Because each vancer is different, a claim for "certain cancers," which does not specify the
individual cancers for which risk reduction has been found, is too broad and general to be
accurate. In determining whether labeling is nmleadmg, the extent to which the labeling fails to

reveal material facts must be taken into account.!” Ina

health claim about reducing the risk of a

disease, the disease for which risk is reduced is a material fact because it is one of the essential,
characterizing elements of the claim. See 21 C.F.R. 101.14(a)(1) (defining “health claim” as a
claim that characterizes the relationship of a substance to a disease or health-related condition).

Because each form of cancer is a different disease and g
cancer are not scientifically valid, the claim "selenium 1
incomplete and misleading because it fails to reveal the
have an effect on. This could lead a consumer to purch
preventing a cancer [or which the consumer is at partict
evidence of risk reduction from selenium intake. By re
cancers,” the requested claim language also suggests th
the same disease an:l thet it is not important to distingui
claim language "Selenium may reduce the risk of certai
intend to exercise enforcement discretion for selenium s
claim requested in your petition.'®

' National Cancer Instilute, Dictionary of Cancer Terms [http://wy
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at cancers at different sites are essentially
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7See 21 U.S.C. § 321(n).
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The petitioner also requested that the agency allow a qualified health claim for selenium and the
production of “anticarcinogenic effects in the body.” The root word “carcin-", from which
“carcinogen” and “anticarcinogenic” are derived, means “cancer.”’ Thus, the disease that is the
subject of the requested claim “Selenium may produce anticarcinogenic effects in the body” is
cancer. However, a5 discussed above, “cancer” is not a single disease; rather, it is a collective
term for a large number of individual diseases that differ with respect to risk factors, etiology,
methods of diagnosis and treatment, and mortality risk (Hord and Fenton, 2007; Milner, 2006).
Because individual cancers are different, a claim for “anticarcinogenic effects” in general, as
opposed to a claim about reducing the risk of one or more individual cancers, is overbroad and
misleading because it falsely implies that the same substance (in this case, selenium) can protect
against all cancers. Such a claim is also unsupported by the scientific evidence FDA reviewed.
As discussed below in Sections II and III, the intervention and observational studies from which
scientific conclusions can be drawn support qualified health claims for only three of the site-
specific cancers reviewed.

Moreover, although health claims describe the role of a food substance in reducing the risk of a
disease or health-related condition, the requested claim language, “Selenium may produce
anticarcinogenic efficts in the body,” is not phrased in terms of risk reduction. If the requested
claim is intended to refer only to risk reduction, it is unclear and overbroad. For example,
because “carcinogenic” means “cancer-causing,”’ the requested claim could be understood as an
absolute prevention claim--i.e., a claim that selenium supplements will be 100% effective in
blocking the causes of cancer and thus will prevent those who take selenium from developing
any form of cancer. As discussed below in Sections II and ITI, the evidence is far too weak to
support any such claim.

Although “produc{ing] anticarcinogenic effects” can be interpreted as a risk reduction claim to
the extent that it involves reducing the incidence of cancer by combating cancer-causing
substances in the hurnan body, it can also be interpreted in other ways. The term
“anticarcinogenic™ and its root, “carcinogen,” are broad and have been interpreted in different
ways by various meilical and scientific bodies. For example, the National Cancer Institute
defines “carcinogen” as “any substance that causes cancer” and “anticarcinogenic” as “having to
do with preventing cr delaying the development of cancer”;”! the American Cancer Society
defines “carcinogen” as “any substance that causes canger or helps cancer grow.””? Under the
American Cancer Society definition of “carcinogen” as a substance that "helps cancer grow" in
addition to causing il, “produc[ing] anticarcinogenic effiects” refers not only to preventing or
reducing the risk that someone will get cancer, but also to treating or mitigating existing cancers.
A substance that slows or stops the growth of an existing cancer treats or mitigates that cancer.
Thus, under at least one well-respected medical body’s definition of “carcinogen,” the requested

understanding of cancer as a constellation of many diseases. As discussed in the reevaluation notice (72 FR at
72740), the agency intends to consider, as part of its reevaluation of the 2003 selenium/cancer qualified health
claims and the dietary lipids/cancer health claim in 21 CFR 101.73, replacing general claim language like “certain
cancers” with references to individual named cancers.

' Stedman’s Medical Dictionary, 28" ed. (2006).

%% Stedman’s Medical Dictionary, 28" ed. (2006).

?! National Cancer Institite, Dictionary of Cancer Terms [http://www.cancer.gov/dictionary].

*2 American Cancer Society Glossary [http://www.cancer.org/docroot/GRY/GRY _0.asp?dictionary=&pagKey=C].
The Glossary contains no definition for “anticarcinogenic.”
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claim language covers treatment and mitigation of cancer, as well as risk reduction. Claims
about treatment or mitigation of disease are classified as drug claims, not health claims.?

Because the requested claim language “Selenium may produce anticarcinogenic effects in the
body” is overbroad, misleading, and unsupported by the current scientific evidence, FDA does
not intend to exercise: enforcement discretion for selenium supplements bearing the
"anticarcinogenic effects" claim requested in your petition. Based on current scientific
knowledge about the differences between individual cancers and on the breadth and uncertain
meaning of the phrase “anticarcinogenic effects,” the agency believes that no qualified health
claim based on that phrase would be truthful and non-misleading.* However, as discussed in the
remainder of this letler, the agency has concluded that qualified health claims for selenium and
three individual cancers (bladder, prostate, and thyroid) are appropriate for enforcement
discretion if the claims are worded narrowly to claim only risk reduction.

C. Safety Review

Under 21 CFR 101.74(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 use: at the levels necessary to justify the 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
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 dictary supplements, however, are not subject to the food additive
provisions of the Act (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 402 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),

* See Whitaker v. Thompson, 353 F.3d at 950-52.

2 FDA recognizes that ils position on the use of “anticarcinogenic effects” in health claim language has changed
since the 2003 decision letter for the original selenium/cancer health claim petition (see supra, note 2). That letter
said that the agency considered anticarcinogenic effects to be synonymous with cancer risk reduction and stated
FDA'’s intention to consider the exercise of enforcement discretion for a qualified health claim about the production
of anticarcinogenic effects in the body, based on studies that provided evidence of risk reduction for site-specific
cancers. As FDA’s experience with health claims has grown, however, the agency’s thinking on how to apply in
practice the principle that each form of cancer is a different disease has evolved, as discussed in the reevaluation
notice (72 FR at 72740) und in FDA’s guidance entitled “Evidence-Based Review Systém for the Scientific
Evaluation of Health Claims,” section IILB (see supra, note 4). In addition, since 2003 the agency has further
considered the various possible meanings of the term “anticarcinogenic,” based on definitions of other medical and
scientific bodies. FDA helieves that its current approach of phrasing health claims in terms of risk reduction and
naming in qualified healih claim language the cancer(s) for which there is credible evidence of risk reduction best
accords with the scope of health claims (see Whitaker, 353 F.3d at 950-52) and with the scientific understanding of
cancer as a constellation of many discases. As part of FDA’s reevaluation of the 2003 selenium/cancer qualified
health claims, the agency intends to address these issues in the confext of the “anticarcinogenic effects” claim
reviewed in that letter.
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which pertain to dielary ingredients that were not marketed in the United States before October
15, 19942 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 labeling or, if no conditions of use are suggested
or recommended in the labeling, under ordinary conditions of use (section 402(£)(1)(A) of the
Act (21 U.S.C. 342(£)(1)(A))). Further, a dietary supplement must not contain a poisonous or
deleterious substance which may render the supplement injurious to health under the conditions
of use recommende:l or suggested in the labeling (section 402(£)(1)}(D) of the Act (21 U.S.C.

342(H(1)(D))).

Selenium is known !0 be an essential mineral, but it can also be toxic. Adverse effects reported
from high intakes of selenium included selenosis (hair and nail brittleness and loss),
gastrointestinal disturbances, skin rash, garlic-breath odor, fatigue, irritability, and nervous
system abnormalities (I0M, 2000). The IOM (2000) recognized the lowest-observed-adverse-
effect level (LOAEL) of selenium intake as 900 micrograms per day (pg/day), and the no-
observed-adverse-effect level NOAEL) of selenium intake as 800 ug/day. Further, the IOM
(2000) characterize:l the adverse health effects observed at the LOAEL as not severe, but likely
not readily reversible, and therefore justifying an uncertainty factor of two. Dividing the
NOAEL (800 pg/day) by this uncertainty factor, the IOM concluded that 400 pg/day is the
Tolerable Upper Intake Level (UL) of selenium from food and supplements. The UL is the level
likely to pose no risk of adverse health effects in almost all people. Based on data from the
1998-1994 Third National Health and Nutrition Examination Survey (NHANES III), the [OM
also reported the eslimated average intake of selenium from foods and dietary supplements to be
approximately 100 jug/day. FDA has established a reference daily intake (RDI) for selenium at
70 pg/day (21 CEFR 101.9(c)(8)(iv)).

Daily intake of a dictary supplement containing 400 pg/day selenium plus intake of 100 pg/day
selenium from convéntional foods would provide a total estimated intake of 500 pg/day of
selenium. Given the IOM’s UL and the current estimated intake of selenium from foods, FDA
would likely consider a selenium dietary supplement that encourages intakes above the [OM’s
UL of 400 pg/day selenium (e.g., through directions for use in the produet’s labeling or by
providing more than the UL in a single caplet or other dosage form) to be misbranded under
section 403(a) of the Act. Such labeling would likely be misleading under section 201(n) of the
Act with respect to consequences which may result from the use of the supplement. Further, a
selenium-containing dietary supplement that bears a qualified health claim and encourages
selenium intake above 400 pg/day would likely be subject to regulatory action as a misbranded
food under section 403(r)(1)(B) of the Act (21 U.S.C. 343(r)(1)(B)), a misbranded drug under
section 502(f)(1) of the Act (21 U.S.C. 352(f)(1)), and as an unapproved new drug under section
505(a) of the Act (21 U.S.C. 355(a)).

¥ The term “dietary ingredient” is defined in section 201(ff)(1) of the Act (21 U.S.C. § 32 1(ff)(1)) and includes
vitamins; minerals; herbs and other botanicals; dietary substances for use by man to supplement the diet by
increasing the total dailv intake; and concentrates, metabolites, constituents, extracts, and combinations of the
preceding types of ingredients.
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One form of seleniur, selenium sulfide, is reasonably anticipated to be a human carcinogen.®®

As such, the use of selenium sulfide as a dietary ingredient in dietary supplements cannot be
considered safe and lawful. Therefore, dictary supplements containing this form of selenium are
not eligible for a qualified health claim.

Section IV discusses the level of selenium that FDA considers necessary to justify the use of a
qualified health claim and concludes that use of the qualified health claims described in Sections
IV-VI is justified when a dietary supplement contains a “high” level of selenium as defined in 21
CFR 101.54(b). Under that regulation, a food is “high” in a nutrient if it contains 20 percent or
more of the Daily Value for the nutrient. Thus, based on the current Daily Value for selenium in
21 CFR 101.9(c)(8)(iv), which is 70 pg/day, dietary supplements that contain 14 ug or more
selenium per reference amount customarily consumed are “high” in selenium.

FDA concludes, under thie preliminary requirements of 21 CFR 101.14(b)(3)(ii), that with the
exception of seleniurn sulfide, the use of selenium in dietary supplements at levels that are
“high” as defined in 21 CFR 101.54(b), but no greater than 400 pg/day, is safe and lawful.

1L The Agency's Consideration of a Qualified Health Claim

FDA has identified the following endpoints, including surrogate endpoints of cancer risk, to use
in identifying risk reduction for purposes of a health claim evaluation involving cancer: cases of
the site-specific cancer being studied, and recurrent adenomatous®’ colorectal polyps®® for
colorectal” cancer. Adenomatous colorectal polyp recurrence has been used by the National
Cancer Institute as a surrogate endpoint for colorectal cancer risk (Schatzkin et al., 1994). To
evaluate the potential effects of selenium on colorectal cancer risk, FDA considered this endpoint
as an indicator or pridictor of disease.

The petition cited a 1otal of 156 publications as evidence to substantiate the relationships for the
claims requested in ihe petition (see Docket No. FDA-2008-Q-0323). Several of these

%6 Department of Health and Human Services, Public Health Service, National Toxicology Program. The Report on
Carcinogens, Eleventh Edition, 2005. [http:/ntp.niehs.nih.gov/index.cfm?objectid=72016262-BDB7-CEBA-
FA60E922B18C2540]
27 An adenomatous polys 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://wwwcap.org/apps*./docs/reference/myBiopsy/ColonAdenomatous.html]

® A polyp is a growth that protrudes from a mucous membrane. National Cancer Institute, Dictionary of Cancer
Terms {hitp://www.cancer.gev/dictionary/].
% 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. National Cancer Institute, Colorectal Cancer Prevention
(Patient Version) (hitp;/‘"www.cancer.gov/cancertopics/pda/prevention/colorectal/patient]. Colon and rectal cancers
have the same risk factors and therefore many cancer studies measure these two cancers together. National Cancer
Institute [http://www.nlin.nih.gov/medlineplus/colorectalcancer.html]. Also, the clinical 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
rectal 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 I'or colorectal cancer prevention (Schatzkin et al., 1994).
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publications were provided in duplicate copies. These publications consisted of 1 research
article written in a foreign language; 12 animal studies; 11 in vitro studies; 3 news releases,
letters or editorials; 6 government documents; 38 book chapters, review articles, or meta-
analyses; and 17 studies that provided no data on the relationship between selenium intake and
risk of cancers (Appendix 1). In addition, the petition provided 16 human intervention and 50
observational studies that evaluated the relationship between selenium intake and one or more
cancers. Lastly, the petitioner submitted two review articles as comments to this petition
(Appendix 1).

In addition to the publications cited in the petition, the public comment period to the reevaluation
notice identified 7 intervention and 2 observational studies that evaluated the relationship
between selenium intake and cancer risk. Submissions during the public comment period to the
reevaluation notice also identified 1 news release, 5 book chapters, review articles, or meta-
analyses, and 2 articles that provided no data on the relationship between selenium intake and
cancer risk (Appendix 1) (see Docket No. FDA-2007-N-0464). In addition to the above, FDA
identified 7 intervention and 53 observational studies that evaluated the relationship between
selenium intake and risk of site-specific cancers.

A. Assessment of [leview Articles, Meta-analyses, and Book Chapters

Although useful for background information, review articles, meta-analyses, and book chapters
do not contain sufficient information on the individual studies reviewed and, therefore, FDA
could not draw any scientific conclusions from this information. For example, FDA could not
determine factors such as the study population characteristics or the composition of the products
used (e.g., food, dietary supplement). Similarly, the lack of detailed information on studies
summarized in the r¢view articles, meta-analyses, and book chapters prevented FDA from
determining whether the studies were 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. As a result, the review
articles, meta-analyses, and book chapters submitted with the petition or during the public
comment period did not provide information from which scientific conclusions 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 n relationship between the substance and the disease in humans. FDA did not
consider the animal or i vitro studies submitted with the petition 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 selenium. Therefore,
FDA could not drav any scientific conclusions regarding selenium intake and the reduction of
risk of any type of cancer from the animal or in vitro studies submitted with the petition.
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C. Assessment of Intervention Studies

FDA evaluated 30 reports of intervention studies that were designed to evaluate the relationship
between selenium intake and one or more of the cancers for which the petition requested a
qualified health claim. Scientific conclusions could not be drawn from 29 of these 30 reports for
one or more of the reasons discussed below (see also Appendix 1).%°

Intervention Studies: from Which No Scientific Conclusions Could Be Drawn

Bonelli et al. (1998 was an intervention study in which a selenium supplement that also
contained zinc, vitarnin A, vitamin C and vitamin E was given to Italian men and women with a
history of adenomatous colorectal polyps. Colorectal carcinomas can grow from such polyps,
although most polyps remain benign. This report stated that recruitment of study subjects was
stopped at the end of 1995, and that the treatment period was 5 years. Thus, the results presented
by Bonelli et al. (1998) are a preliminary report and it was stated in this report that the
intervention was still ongoing for about one-fourth of the subjects. FDA did not find any final,
published reports oi'this study. Therefore, no scientific conclusions about the relationship
between selenium intake and risk of colorectal cancer could be drawn from the study.

Two intervention studies were conducted on individuals who had prostate cancer (Hoenjet et al.,
2005, Kranse et al., 2005). Health claims involve reducing the risk of a disease in people who do
not have the diseasc that is the subject of the claim. FDA considers evidence from studies with
subjects who have the disease that is the subject of the claim only if it is scientifically
appropriate to extrapolate to individuals who do not have the disease. That is, the available
scientific evidence raust 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-diseased populations and (2) the substance affects these mechanisms in the same
way in both diseased and healthy people. Because such evidence is not available for selenium
and prostate cancer, the agency could not draw any scientific conclusions from studies that used
subjects with prostale cancer to evaluate whether selenium reduces the risk of prostate cancer.

Six intervention studies measured endpoints other than surrogate endpoints of a specific cancer
risk. In general, surrogate endpoints are laboratory measurements of biomarkers (biological
molecules found in blood, other body fluids, or tissues that are a sign of a normal or abnormal
process, or of a conclition or disease) that have been shown to be valid predictors of disease risk
and therefore may be used in place of clinical measurements of the onset of the disease in a
clinical trial (Spilker, 1691). Biomarkers that are associated with risk of a discase are called risk
biomarkers. All risl biomarkers for a given disease are also risk factors for that disease;
however, not all risk factors for a disease are biomarkers. For instance, risk factors such as age
and family history ave not biomarkers. Some risk biomarkers can be used to predict risk of a
disease, while others are merely associated with risk of the disease and are not in the causal
pathway leading to the cisease (Biomarkers Definitions Working Group, 2001). While there can
be a number of risk bhiornarkers for a particular disease, very few have been validated for use as

* Fhis section generally discusses significant flaws in the reports of intervention studies from which scientific
conclusions could not be drawn. 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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endpoints of disease risk. In evaluating whether a biomarker or other study endpoint is a
surrogate endpoint for risk of cancer, FDA ordinarily relies on the views of the National
Institutes of Health’s National Cancer Institute.

The intervention trial reported by Prasad et al. (1995) and Krishnaswamy et al. (1995) was
designed to examine (he effects of a multiple-nutrient supplement (vitamin A, riboflavin, zinc

" and selenium) on potential blomarkers of genetic damage in cells scraped from inside the cheeks
of Indian reverse smokers of chutta®'. This study did not measure the incidence of oral cancer,
but rather the frequency of micronucleated cells and carcinogen DNA adducts as indicators of
DNA damage. These are not surrogate endpoints of oral cancer risk.*> Three studies measured
prostate-specific antigen (PSA) level in response to a supplement intervention (Hoenjet et al.,
2005; Joniau et al., 2007; Kranse et al., 2005). While PSA tests are used as a first step in
diagnosing prostate cancer, PSA level is not a surrogate endpoint for prostate cancer risk because
elevated PSA levels are a result of various conditions (benign and malignant) of the prmtate
Limburg et al. (2005) measured squamous dysplasia of the esophagus3 in response to a
supplement intervention. Squamous dysplasia of the esophagus occurs as a result of acid reflux,
which may be associated with esophageal cancer in some people:”® however, squamous dysplasia
is not considered to l:e a validated surrogate endpoint for esophageal cancer.*® Because these
studies did not measure z validated surrogate endpoint, no scientific conclusions about the
relationship between selenium intake and risk of prostate, oral, or esophageal cancer could be
drawn from them.*’

There were three reports of the SU.VI.MAX trial that evaluated the relationship between daily
intake of supplements containing antioxidants and minerals (100 mg selenium, 120 mg vitamin
C, 30 mg vitamin E, 6 mg beta-carotene, and 20 mg zinc) and risk of all cancers combined, as
well as risk of the following site-specific cancers: breast cancer and thyroid cancer (Hercberg et
al., 2004), skin cancer (Hercberg et al., 2007), and prostate cancer (Meyer et al., 2005). Because
the petition did not rsquest a qualified health claim for skin cancer, the agency did not review the
report by Hercberg et al. (2007). In the breast and thyroid cancer report by Hercberg et al.
(2004), there were no diagnostic tests for the cancers of interest prior to the intervention. In the

31 A reverse smoker of chutta is one who inserts the lit end of a rolled tobacco leaf into his or her mouth.

2 Because the National (ancar Institute does not consider frequency of micronucleated cells and carcinogen DNA
adducts as indicators of )NA damage to be risk factors for oral cancer, these endpoints cannot be surrogate
endpoints of oral cancer risk. See http://www.cancer. gov/cancertopics/pdq/prevention/oral/natient/naze3(discussing
risk factors for oral cancer).

3¥National Cancer Institute, Fact Sheet: Prostate-Specific Antigen (PSA) Test

[http://www.cancer.gov/s; ancertonxcs/Iactsheet/Detectlon/PSA]

3 Abnormal squamous ¢ #lls located in the esophagus. Squamous cells are thin, flat cells that are found in the tissue
that forms the surface of the skin, the lining of the hollow organs of the body, and the passages of the respiratory and
digestive tracts. National Cancer Institute, Dictionary of Cancer Terms [http://www.cancer.gov/dictionary]

% The National Cancer Institute considers acid reflux to be a risk factor for esophageal cancer.
hito:/fwww.cancer.gov/cancertopics/wyntk/esophagus/page3. Acid reflux over the course of many years may cause
abnormal squamous cells in the esophagus (squamous dysplasia).

36 The National Cancer Institute does not consider squamous dysplasia to be a risk factor for esophageal cancer and
therefore squamous dyspilasia cannot be a surrogate endpoint for risk of esophageal cancer. See
http://www.cancer.gov/iancertopics/wyntk/esophagus/page5 for the National Cancer Institute’s list of risk factors
for esophageal cancer.

37 See supra, note 4 [Section IILC].




06/19/2009 14:53 FAX 3014362671

>

1016

Page 15 — Jonathan W. Emord, Esq.

prostate cancer report, Meyer et al. (2005) measured PSA levels at baseline; however, further
tests for individuals with high PSA levels (> 4.0 pg/L) were left to the discretion of the
individual’s physician. Because the SU.VL.MAX study did not confirm that all subjects were free
of the cancers of interest prior to the intervention, the study may have involved subjects who had
the site-specific cancers evaluated in the two SU.VLMAX reports, and consequently the results
with respect to effects on the risk of those cancers may be biased. Therefore, scientific
conclusions could not be drawn from reports of this study about the relationship between
selenium intake and cancer risk.

Eight reports discussed three intervention trials conducted in the Linxian region of China that
examined the poteritial benefit of selenium in reducing the risk of esophageal, stomach, and liver.
cancer (Blot et al., 1993; Blot et al., 1995; Dawsey et al., 1994; Li et al., 1993; Limburg et al.,
2005; Taylor et al. 1994; Qu et al., 2007, Wang et al., 1994). In the first trial, risk of esophageal,
stomach, and liver c:ancer was evaluated in adults from the general population who received a
daily placebo or a supplement containing o-tocopherol (vitamin E), f-carotene and selenium
(Blot et al., 1993; Elot et al., 1995; Qu et al., 2007, Wang et al., 1994). In the second trial, risk of
esophageal and stornach cancer was evaluated in adults from the general population who |
received a daily placebo or supplement containing 26 vitamins and minerals (Blot et al., 1995;
Dawsey et al., 1994; Li et al., 1993; Taylor et al., 1994). A third trial provided a daily placebo
or 200 pg/day seleromethionine to subjects with mild or moderate esophageal squamous
dysplasia (Limburg et al., 2005). Linxian, China has one of the world’s highest rates of
esophageal and gastiric (stomach) cancer with mortality rates of these cancers exceeding the
national U.S. average incidence by as much as 100-fold (Blot et al., 1993). The reasons for the
clustering of esophzgeal and stomach cancers in Linxian are unknown (Blot et al., 1993). The
prevalence of risk factors for stomach and esophageal cancer are significantly different between
the United States and China.*® There is a scarcity of food in the region, and this has led to sub-
clinical deficiencies in several micronutrients, including vitamin A, in a substantial portion of the
population (Yang ¢l al., 1984; Yang et al. 1985). Thus, in studies that provide a multinutrient
supplement to residents of Linxian, it is not possible to determine whether a reduction in risk of
any of the cancers evaluated in those who received the selenium-containing supplement is a
result of correcting nutrient deficiencies or reflects a physiological effect that can be extrapolated
to populations that «lo not have the same deficiencies. Thus, scientific conclusions about the role
of selenium in reduxing the risk of stomach, esophageal and liver cancer could not be drawn
from this study beciuse the study population had subclinical malnutrition and/or a strikingly high
prevalence of esoplageal and gastric cancer, as well as higher prevalence of risk factors than in
the United States. "

Two reports by Yu ctal. (1991, 1997) on selenium supplements and primary liver cancer
describe two separale trials conducted in Qidong County of China, which has an exceptionally
high rate of this car.cer. The reports note that the recognized risk factors potentially responsible
for the high liver cancer rate in this county are aflatoxin contamination, hepatitis B viral

%% The precise etiology of gastric and esophageal cancer is unknown. However, two factors, high salt intake and
Helicobacter pylori (H. pylori) infection, are associated with an increased risk of the disease and are external risk
factors for gastric cancer. High salt intake and H. Pylori infection are more prevalent in China and Japan than in the
United States (Hoenberger et al., 2003; Key et al., 2004).

* See supra, note 4 [Section [I1.D).
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infection, and water pollution. The residents of Qidong County are nonmobile (i.e., most stay in
the same geographic location throughout their lives) and consume mainly foods grown on local
farms (Yu et al., 1985). The baseline blood selenium levels of the subjects in these trials were
about 10 pg/dL, which is less than the 5™ percentile of serum selenium levels in the United
States (IOM, 2000). Because residents of Qidong consume much less selenium than the vast
majority of the U.S. population and the prevalence of risk factors for liver cancer there is very
different than in the United States, scientific conclusions could not be drawn from this study
about the relationship between selenium intake and liver cancer in the general U.S. population.*’

You et al. (2006) evaluated the effects of H. pylori treatment and long-term supplementation
with a combination of vitamin C, vitamin E, and selenium in reducing the prevalence of
precancerous gastric lesions, which are caused by H. pylori. Li et al. (2004a) provided selenium
to study subjects to ¢valuate the effects on risk of gastric cancer. These studies were conducted
in Linqu or Qixia County, Shadong Province, China where the prevalence of precancerous
gastric lesions is very high and the majority of adults have antibodies to H. pylori, indicating
exposure to the bacteria. Cancer is caused by external (e.g., diet, infections)* and internal
factors® (e.g., genetics, hormones, immune function). An estimated 50-80% of human cancers
are caused by external factors.” Different external or internal causal factors may alter the
etiology of cancer in different populations. The precise etiology of stomach cancer is unknown;
however, one factor, H. pylori infection, is an external risk factor for stomach cancer, as it is
associated with an ircreased risk of the disease.*! The incidence of H. pylori infection is

markedly higher in China than in the United States.* The existence of H

bias,*® because it can affzct the risk of developing stomach cancer indepe

pylori infection creates
ndent of selenium

consumption. Therefore, because of this external factor that may confound the results, study

subjects from this rezion of China are not an appropriate population for d

selenium may reduce the risk of stomach cancer in the U.S. population.

etermining whether
Accordingly, results of

studies on this Chinese population cannot be extrapolated to reach conclusions about the effects

of selenium on the U.S. population.

One intervention study rneasured colorectal polyp recurrence in Norwegi
supplement containing selenium (101 pg/day), f-carotene, vitamin E, vit

daily for 3 years (Hofstad et al., 1998). Limited credible evidence has be

4 gee supra, note 4 [Seition I11.D].
1 External causal factors are environmental, lifestyle, nutritional or cultural factors (e.g
exposure, radiation, dietary factors, socioeconomic factors, and viruses).

2 Internal causal factors are genetic, gender, race or inherent factors (e.g., metabolism
43 Cancer Prevention ani Control, Chapter 6, page 83, edited by Greenwald P., Kramer
Publishing, 1995.

# National Cancer Instilute, Stomach (Gastric) Cancer Prevention (Patient Version)
[http://www.nci.nih. sov./cangertopics/pda/prevention/gastric/HealthProfessional/page 1

]

ans given a placebo or a
amin C and calcium
en reported for both

. smoking, chemical

and pil).

B., Weed D. Marcel Dekker .

%5 Centers for Disease Control and Prevention, Helicobacter pylori

Fact Sheet for Health Care Providers, July 1998 [http://www.cde.gov/ulcer/files/hpfacts. PDF].

“6 Bias is defined as the result of a systematic error in the design or conduct of a study.
that can influence the irrerpretation of data (Spilker, B. Guide to Clinical Studies. Page
1991). As a consequence of bias, the observed results of a study may be different from

There are many forms of bias
s 612-636, Raven Press,
the true results.
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calcium®” and vitarnin E** and reduced risk of colorectal cancer in the general U.S. population.
Because the test supplement contained calcium and vitamin E as well as selenium, it is not
possible to accurately determine whether any observed effects on risk of colorectal cancer in the
study were due to selenium, or to calcium and vitamin E acting alone or together.* Therefore,
this study cannot be used to evaluate the independent effect of selenium on risk of colorectal
cancer.

There were seven reports of one trial, the Nutritional Prevention of Cancer (NPC) Trial, that
evaluated the relationship between supplemental selenium and skin cancer risk (Clark et al.,
1996; Clark et al., 1998; Duffield-Lillico et al., 2002; Duffield-Lillico et al., 2003a, 2003b; Reid
etal.,, 2002; Reid et al., 2006). The NPC trial was a double-blind, randomized trial that
supplemented men and women (n=1,312) on the east coast of the United States with a placebo or
200 pg selenium/day (supplied as selenium-enriched yeast, which approximates the forms of
selenium found in the dict). Subjects were eligible to participate in the study if they had a
history of two or more basal cell carcinomas or one squamous cell carcinoma within the prior
year. The NPC trial continued for one year beyond the interim reports, and findings for the
entire duration of the trial are published in four reports (Duffield-Lillico et al., 2002; Duffield-
Lillico et al., 2003z, b; Reid et al., 2002). While non-melanoma skin cancer was the primary
outcome measured (Duffield-Lillico et al., 2003b), post-hoc analyses were conducted to examine
other (secondary) cancers (prostate, lung, breast, colorectal, ovarian, bladder, head and neck, and
lymphatic), which the study was not designed to evaluate (Clark et al., 1 996; Clark et al., 1998;
Dutfield-Lillico et al., 2002; Duffield-Lillico et al., 2003a; Reid et al., 2002; Reid et al., 2006).
Consequently, the results with respect to cancers other than skin cancer® may be biased due to
preexisting cases ol the cancer of interest in the treatment or placebo group. Therefore, scientific
conclusions about selerium supplements and secondary cancers could not be drawn from the
seven reports since the study did not confirm that all subjects were free of the cancers of interest
prior to the interventior..

Based on the above discussion, there was one intervention study available from which scientific
conclusions could e drawn about the relationship between selenium intake and risk of a site-
specific cancer for which the petition requested a qualified health claim. This was a study by
Lippman et al. (2009) that evaluated the relationship between selenium supplements and prostate
cancer risk.

Bladder and Urinary Tract Cancers

There were no intervention studies from which scientific conclusions could be drawn about the
relationship between selenium supplements and risk of bladder cancer and no intervention

7 Kavanaugh C, Trumlio P, Ellwood K. Qualified Health Claims for Calcium and Colorectal, Breast, and Prostate
Cancers: The U.S. Food and Drug Administration's Evidence-Based Review. Nutrition and Cancer 2009;61:157-
164.
* Qualified Health Claims: Letter Regarding Antioxidant Vitamins C and E and Reduction in the Risk of Site-
Specific Cancers (Docket No. FDA-2008-Q-0299)
[http://www.fda.gov/F c»n:ad/LabelingNutrition/LabelClaims/QualiﬁedHealthC]aims/ucmO72756_htm].‘
¥ See supra, note 4 [Section TILD].

*® The petition did not request a qualified health claim for skin cancer.
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studies about the relationship between selenium supplements and risk of other cancers of the
urinary tract.

Brain Cancer

There were no intervention studies about the relationship between selenium supplements and risk
of brain cancer.

Breast Cancer

There were no intervention studies from which scientific conclusions could be drawn about the
relationship between selenium supplements and risk of breast cancer.

Colon and Digestive Tract Cancers
There were no intervention studies from which scientific conclusions could be drawn about the
relationship between sefenium supplements and risk of colon cancer or other cancers of the

digestive tract.

Liver Cancer

There were no intervention studies from which scientific conclusions could be drawn about the
relationship between selenium supplements and risk of liver cancer.

Lung and Respiratory Tract Cancers

There were no intervention studies from which scientific conclusions could be drawn about the
relationship between selenium supplements and risk of lung cancer or other cancers of the
respiratory tract.

Prostate Cancer

Lippman et al. (2009) reported on the Selenium and Vitamin E Cancer Prevention Trial, an
intervention study of moderate methodological quality in which the subjects were men over 50
years of age. In the selenium-only arm of this study, the treatment group (n=8,752) received a
selenium supplement (200 pg/day of selenomethionine), while the control group (#=8,696)
received a placebo. Prostate cancer was the primary endpoint, with results of PSA and digital
rectal examination required at the study entry to screen out men who already had prostate
cancer.”’ Serum selenium levels were higher for the selenium group (198-275 pg/L) than for the
placebo group (120-152 pg/L), which indicated that the selenium treatment group was taking the
provided supplemerits. During the 5 year follow-up period, there were 416 cases of prostate
cancer in the placebo group and 432 cases in the selenium group. There was no significant
difference in the 5 year incidence of prostate cancer between the placebo (4.43%) and the

*! http://www.cancer.gerv/cancertopies/wynthk/prostate/page6. Screening for elevated PSA and a digital rectal
examination is used to cletect a cancer or a less serious problem in the prostate. (see
http.//www.cancer.gov/cancertopics/factsheet/Detection/PSA).
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selenium (4.56%) group. Lippman et al. (2009) also evaluated lung and colorectal cancer as
secondary cancers. However, for the reasons outlined in the discussion of the Nutritional

Prevention of Cancer Trial above, no scientific conclusions about selenium supplements and
lung or colorectal cancer could be drawn from this study since it did not screen for lung and
colorectal cancer prior 1o the intervention.

Thyroid Cancer

There were no intervention studies from which scientific conclusions could be drawn about the
relationship between selenium supplements and risk of thyroid cancer.

D. Assessment of ()bservational Studies
Assessment of Selenium Intake

Dietary Selenium

The majority (> 80%%) of selenium in conventional foods (e.g., corn, wheat and soybeans) is
present as L-selenornethionine (Yang et al., 1997). The bioavailability of selenomethionine is
greater than 90 percent (Thomson and Robinson, 1986). Selenocysteine, another organic form of
dietary selenium, is also highly bioavailable (Swanson et al., 1991). The bioavailability of
inorganic forms of selenium (e.g., selenate and selenite) is similar to selenomethionine (Dresoti,
1986), but there is evidence to suggest that selenate absorption is reduced in the presence of food
(50 to 80 percent) (Thomson and Robinson, 1986). Overall, absorption of selenium is relatively
high from conventicnal foods and from chemically pure forms, and varies with the form of
selenium and selenium status of the subject. (Finley et al., 2006). In 1984, synthetic
selenomethionine bicame available for use in dietary supplements. Currently, selenium-
containing dietary supplements are sold most often as sodium selenate or selenomethionine.

In observational studies that calculate nutrient intake from conventional foods, measures of
selenium intake are based on recorded dietary intake methods such as food frequency
questionnaires, diet vecalls, or food records, in which the type and amount of foods consumed are
estimated. A common weakness of observational studies is the limited ability to ascertain the
actual food or nutrient intake for the population studied as a result of poor memory, over- or
underestimation of jportion sizes, and recall bias (Flegal, 1999). Furthermore, the nutrient
content of foods can vary (e.g., due to soil composition, food processing and cooking procedures,
or storage conditions (duration, temperature)). The amount of selenium in a specific food is
dependent on the availability of selenium from the soil where the raw agricultural product is
produced (Combs, 2000), and similar food products may contain concentrations of selenium that
vary by 10-fold or more (Finley et al., 1996). Dietary questionnaires are not capable of
measuring selenium intake because of the highly variable composition of foods (Hunter et al.,
1990b). Thus, to accurately estimate intake of selenium requires direct chemical analysis of the
diet consumed, which is not done when assessing selenium intake in observational studies.
Because of the high variability of selenium in specific foods, methods for assessing dietary
intake are not considered to be reliable for assessing selenium intake (Clark, 1985: Levander,
1985). Thus, it is difficult to ascertain an accurate amount of selenium consumed based on






