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Dear Ms. Larson-Peters:

This letter responds to the health claim petition dated August 30, 2012, submitted to the Food
and Drug Administration (FDA or the agency), on behalf of The Procter & Gamble Company
pursuant to § 403(r)(4) and presumably to § 403(r)(5)(D) of the Federal Food, Drug, and
Cosmetic Act (the Act) (21 U.S.C. § 343(r)(4) and § 343(r)(5)(D)). The petition, originally
received by FDA on September 5, 2012, requested that the agency authorize a health claim
regarding the relationship between the consumption of viscous soluble fiber from psyllium husk
and a reduced risk of type 2 diabetes mellitus (type 2 diabetes). The petition proposed the
following language for an authorized health claim for conventional foods and dietary
supplements: “Diets that include 7 grams of soluble fiber per day, from psyllium husk, may
reduce the risk of type 2 diabetes by lowering elevated blood sugar levels.”

FDA evaluated the scientific evidence provided with the petition and other evidence related to
your claim. Based on this review, FDA determined that the scientific evidence supporting the
proposed health claim did not meet the “significant scientific agreement” standard necessary to
bear a health claim. FDA notified you of this decision on January 25, 2013, and you submitted
an email dated January 28, 2013 requesting that the petition be reviewed as a qualified health
claim. FDA also sought clarification from you that the “substance” in the substance/disease
relationship was psyllium husk (and not soluble fiber), and in an email message dated January
29, 2013, you confirmed that the substance was psyllium husk. Thus, FDA filed the petition on
February 15, 2013 as a qualified health claim petition and posted it on the Regulations.gov
website for a 60-day comment period, consistent with the agency’s guidance for procedures on
qualified health claims." The agency did not receive any comments on this petition.

! See FDA “Interim Procedures for Qualified Health Claims in the Labeling of Conventional Human Food and

Human Dietary Supplements” (July 10, 2003).
[http://www.fda.gov/food/guidanceregulation/guidancedocumentsregulatoryinformation/labelingnutrition/ucm05383

2.htm (accessed Oct. 23, 2013)]


http://www.regulations.gov/#!home
http://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatoryInformation/LabelingNutrition/ucm053832.htm
http://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatoryInformation/LabelingNutrition/ucm053832.htm
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This letter sets forth the basis of FDA’s determination that the current scientific evidence
regarding the relationship between psyllium husk and type 2 diabetes is appropriate for
consideration of a qualified health claim on conventional foods and dietary supplements. In
addition, this letter sets forth (in the “Conclusions” section) qualified health claim language for
which FDA intends to exercise enforcement discretion. This letter also sets forth the factors that
FDA intends to consider in the exercise of its enforcement discretion for a qualified health claim
with respect to the consumption of psyllium husk and a reduced risk of type 2 diabetes.

I. Overview of Data and Eligibility for a Qualified Health Claim

A health claim characterizes 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 United States population, or an identified United States
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 or
health-related condition.? In areview of a qualified health claim, the agency first identifies the
substance and disease or health-related condition that is 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
support 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
informa;[ion. FDA focuses its review on reports of human intervention and observational
studies.

In addition to individual reports of human studies, the agency also considers other types of data
and information in its review, such as meta-analysesﬁ, review articles’, and animal and in vitro
studies. These other types of data and information may be useful to assist the agency in

% See Whitaker v. Thompson, 353 F.3d 947, 950-51 (D.C. Cir.) (upholding FDA's interpretation of what constitutes a
health claim), cert. denied, 125 S. Ct. 310 (2004).

% See FDA, "Guidance for Industry: Evidence-Based Review System for the Scientific Evaluation of Health Claims -
Final," January 2009.
[http://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatoryInformation/LabelingNutrition/ucm
073332.htm (accessed July 23, 1013)]

* For brevity, "disease" will be used as shorthand for "disease or health-related condition" in the rest of this letter
except when quoting or paraphrasing a regulation that uses the longer term.

5 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
supra, note 3.

® A meta-analysis is the process of systematically combining and evaluating the results of clinical trials that have
been completed or terminated (Spilker, 1991).

7 Review articles summarize the findings of individual studies.


http://www.fda.gov/food/guidanceregulation/guidancedocumentsregulatoryinformation/labelingnutrition/ucm073332.htm
http://www.fda.gov/food/guidanceregulation/guidancedocumentsregulatoryinformation/labelingnutrition/ucm073332.htm
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understanding the scientific issues about the substance, the disease, 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 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 publications® to identify reports of additional studies that
may be useful to the health claim review and as background about the substance-disease
relationship.” If additional studies are identified, the agency evaluates them individually.

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. The
physiology of animals is different than that of humans. In vifro 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 (IOM, 2005a). Animal and in vifro studies can
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 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, 1991; NRC, 2011). 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 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-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 relationship.

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

® Other examples include book chapters, abstracts, letters to the editor, and committee reports.
? Certain meta-analyses may be used as part of the health claim review process. See supra, note 3.
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placebo control versus 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 United States 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. 1 The agency conducts this rating evaluation by
considering the study type (e.g., intervention, prospective cohort, case-control, cross-sectional),
the methodological quality rating previously assigned, the quantity of evidence (number of
studies of each type and study sample sizes), whether the body of scientific evidence supports a
health claim relationship for the United States 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 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 food,
regardless of whether the food is in conventional form or a dietary supplement (21 CFR
101.14(a)(2)).

The petition identified psyllium husk as the substance that is the subject of the proposed claim.
Psyllium husk is derived from psyllium, a harvestable grain from plants of the Plantago genus.
Different types of psyllium are available, depending on the growing region. Psyllium is
primarily cultivated in France, Spain, and India, with small quantities grown in the American
Southwest (62 FR 28234 at 28235; May 22, 1997).

1 See supra, note 3 [Section IILF].

' 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).

12 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 Agency for Healthcare Research and Quality, “Systems to rate the scientific evidence”
(March 2002) [http://archive.ahrq.gov/clinic/epcsums/strengthsum.pdf], defining “consistency” as “the extent to
which similar findings are reported using similar and different study designs.”

1% See supra, note 3 [Section IILF].



http://archive.ahrq.gov/clinic/epcsums/strengthsum.pdf
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FDA considers psyllium husk to be synonymous with psyllium seed husk, in accordance with the
US Pharmacopeia (USP) National Formulary (USP, 1995). Psyllium husk is the seed coat that
has been removed from the psyllium seed. The psyllium seed includes nutrients and allergenic
proteins that are not components of psyllium husk (63 FR 8103 at 8105; February 18, 1998).

Psyllium husk is a concentrated source of soluble fiber and is used as a food or food component
in a number of foods in the United States (62 FR 28234 at 28235). For example, psyllium husk
is an ingredient in some commercially available breakfast cereals (e.g., Nature’s Path Organic
Smart Bran and Kellogg’s All Bran Buds) and is a component of certain dietary supplements
(such as Metamucil MultiHealth Fiber), which are regulated as foods by the FDA. Therefore, the
agency concludes that psyllium husk, the substance identified in the petition, 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 has identified type 2 diabetes as the disease or health-
related condition that is the subject of the proposed claim.

Diabetes is a disorder of metabolism resulting from the body's impaired ability to use blood
glucose (sugar) for energy.'* In type 1diabetes, the pancreas no longer makes insulin and
therefore blood glucose cannot enter the cells to be used for energy. In type 2 diabetes, either the
pancreas does not make enough insulin or the body is unable to use insulin effectively (i.e.,
insulin resistance). A diagnosis of type 2 diabetes can be made after positive results on any one
of three tests, with confirmation from a second positive test on a different day. The three tests
are: (1) random (taken any time of day) plasma glucose value of 200 mg/dL or more, along with
the presence of diabetes symptoms; (2) a plasma glucose value of 126 mg/dL or more after a
person has fasted for 8 hours; and (3) an oral glucose tolerance test (OGTT) plasma glucose
value of 200 mg/dL or more in a blood sample taken 2 hours after a person has consumed a drink
containing 75 g of glucose dissolved in water. Elevated or abnormally high blood glucose
(sugar) levels (fasting blood glucose of >100 mg/dL and <126 mg/dL) and insulin resistance'’
are considered risk factors for type 2 diabetes.'®"’

14 National Institutes of Health (NIH), “Diabetes Overview.”
[http://diabetes.niddk.nih.gov/dm/pubs/overview/index.htm#what (accessed July 23, 2013)]

5 Insulin resistance is a condition in which the cells of the body become resistant to the effects of insulin. As a
result, higher levels of insulin are needed for glucose to enter the cells and to achieve normal blood glucose
concentration. See NIH, National Diabetes Information Clearinghouse, “Insulin Resistance and Prediabetes.”
[http://diabetes.niddk.nih.gov/dm/pubs/insulinresistance/index.aspx (accessed July 23, 2013)]

16 «Diabetes Risk Factors” [http:/ndep.nih.gov/am-i-at-risk/DiabetesRiskFactors.aspx (accessed July 23, 2013)]
17 NIH, National Diabetes Information Clearinghouse, “Insulin Resistance and Prediabetes.”
[http://diabetes.niddk.nih.gov/dm/pubs/insulinresistance/index.aspx (accessed July 23, 2013)]


http://ndep.nih.gov/am-i-at-risk/DiabetesRiskFactors.aspx
http:http://diabetes.niddk.nih.gov
http://diabetes.niddk.nih.gov/dm/pubs/insulinresistance/index.aspx
http://diabetes.niddk.nih.gov/dm/pubs/insulinresistance/index.aspx
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The agency concludes that type 2 diabetes meets the definition of a disease under 21 CFR
101.14(a)(5) because, in this state, the glucose metabolism systems of the body have been
damaged such that the body is not functioning properly.

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 or 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
substance, which is either a food or an 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 (21 CFR 101.70(f)). Dietary ingredients in dietary supplements 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), which pertain to dietary ingredients that were not marketed in the United States before
October 15, 1994. The applicable adulteration provisions require, among other things, 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(f)(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 which may render the supplement injurious to health under the conditions
of use recommended or suggested in the labeling (section 402(f)(1)(D) of the Act (21 U.S.C.

§ 342(H(1)(D)).

The petition states that psyllium husk has a long history of safe human consumption in food, as a
component of food, and in over-the-counter drug products. As previously mentioned, psyllium
husk is derived from the psyllium seed, which is a part of the psyllium plant. The psyllium plant
is a grain of natural biological origin that is harvested in several areas of the world.

As pointed out in the petition, a 1993 Life Sciences Research Office report that evaluated the
health effects and safety aspects of psyllium seed husk concluded that “[t]here is no evidence ...
that demonstrates, or suggests reasonable grounds to suspect a hazard to the public when it is
used in a number of food categories and at levels of addition that would result in total
consumption of as much as 25 g/day of psyllium seed husk. However, it is not possible to
determine without additional data whether a significant increase in consumption above 20 to 25
g/day would constitute a dietary hazard.”
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The petition also referred to a 2005 report by the Institute of Medicine indicating that there is no
tolerable upper intake level (UL) for adverse events associated with the consumption of total
fiber. According to the IOM report, “...due to the bulky nature of fibers, excess consumption is
likely to be self-limiting. Therefore, a UL was not set for these individual fibers.”

In a 1998 final rule entitled “Food Labeling: Health Claims; Soluble Fiber from Certain Foods
and Coronary Heart Disease — Final rule,” FDA agreed that there is a history of human oral
consumption of psyllium husk, both in food and over-the-counter drug products (63 FR 8103 at
8111). FDA also concluded that the petitioner of the soluble fiber health claim had provided
evidence that satisfied the requirements in 21 CFR 101.14(b)(3)(ii), that the use of psyllium seed
husk at the levels necessary to justify the claim regarding soluble fiber and coronary heart
disease was safe and lawful (63 FR 8103 at 8112). FDA reached that conclusion with respect to
the use of psyllium seed husk in both conventional food products and dietary supplement
products.

FDA discussed several issues relative to the safety of psyllium seed husk in the final rule on the
soluble fiber health claim (63 FR 8103 at 8111). Among the issues discussed were whether long
term exposure to high levels of psyllium seed husk could contribute to the proliferation of
colonic epithelial cells and thereby serve as a possible risk factor for colon cancer; the potential
of psyllium husk to cause allergic reactions; and the potential for esophageal and gastrointestinal
obstructions to occur following consumption of psyllium husk in the absence of sufficient liquid
to ensure thorough hydration (63 FR 8103 at 8111-8114).

In the final rule on the soluble fiber health claim, FDA concluded that colonic epithelial
proliferation was not sufficiently validated as a reliable endpoint for prediction of colon
tumorigenesis and therefore the issue of epithelial cell proliferation was not a basis on which to
deny that health claim (63 FR 8103 at 8112).

With respect to the allergic potential of psyllium husk, FDA indicated that the purity of the
psyllium husk appeared to be inversely related to its allergenicity (63 FR 8103 at 8113).
Therefore, FDA adopted a purity criterion (at least 95% pure) for psyllium husk in order to be
eligible for the soluble fiber health claim. Further, FDA stated that declaring psyllium husk on
the ingredient list would be adequate to alert consumers about a possible allergenic ingredient
and that no further labeling would be required. However, FDA stated that it would not object if
companies wanted to place additional truthful, nonmisleading information regarding allergenicity
on the label (63 FR 8103 at §113).

The petitioner did not mention or propose the use of this or any purity criterion in its petition.
FDA is considering, as a factor in the exercise of its enforcement discretion, that psyllium husk
shall have a purity of no less than 95%, as specified in 21 CFR 101.81(c)(2)(ii)(B)(/), in foods
bearing a psyllium husk qualified health claim that is the subject of this letter.
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With respect to the potential for esophageal and gastrointestinal obstructions to occur following
consumption of psyllium husk, in the final rule on the soluble fiber health claim FDA determined
that the potential for esophageal blockage from not consuming adequate amounts of fluids when
consuming certain types of dry or incompletely hydrated psyllium husk-containing food is a
material fact in the context of Section 201(n) of the Act (21 U.S.C. § 321(n)) (63 FR 8103 at
8114). Therefore, 21 CFR 101.17(f)(1) requires that foods containing dry or incompletely
hydrated psyllium husk and bearing a health claim on the association between soluble fiber from
psyllium husk and reduced risk of coronary heart disease, bear a label statement: informing
consumers that the appropriate use of such foods requires consumption with adequate amounts of
fluids; alerting consumers to potential consequences of failing to follow usage
recommendations; and informing persons with swallowing difficulties to avoid consumption of
the product. 21 CFR 101.17(f)(1) also provides that a product in conventional food form may be
exempt from this requirement if a viscous adhesive mass is not formed when the food is exposed
to fluids.

21 CFR 101.17(f)(2) requires that the label statement required under 21 CFR 101.17(f)(1) appear
prominently and conspicuously on the information panel or principal display panel of the
package label and any other labeling to render it likely to be read and understood by the ordinary
individual under customary conditions of purchase and use. The label statement must be
preceded by the word “NOTICE?” in capital letters (21 CFR 101.17(£)(2)). For example, the label
statement might state the following: “NOTICE: This food should be eaten with at least a full
glass of liquid. Eating this product without enough liquid may cause choking. Do not eat this
product if you have difficulty in swallowing” (21 CFR 101.17(f)(1)).

The petitioner did not mention or propose the use of this or any warning statement in its petition.
FDA is considering, as a factor in the exercise of its enforcement discretion, that, subject to the
exception discussed below, foods containing dry or incompletely hydrated psyllium husk bearing
a psyllium husk qualified health claim that is the subject of this letter contain the label statement
required by 21 CFR 101.17(f). Without this information, the agency would consider the qualified
health claim to be misleading under sections 403(a)(1) (21 U.S.C. § 343(a)(1)) and 201(n) of the
Act because it would fail to reveal facts material in light of the representations being made and
facts material with respect to consequences which may result from the use of these foods.
However, in keeping with 21 CFR 101.17(f)(1), a product in conventional food form may be
exempt from this requirement if a viscous adhesive mass is not formed when the food is exposed
to fluids.

Thus, the agency concludes under the preliminary requirements of 21 CFR 101.14(b)(3)(ii) that
the petitioner has demonstrated to FDA’s satisfaction that the use of psyllium husk in
conventional foods and dietary supplements is safe and lawful'® when the psyllium husk is at
least 95% pure and when an appropriate warning statement, as described above, is provided.

'® This conclusion does not apply to the use of granular forms of psyllium husk. FDA does not read the petition as
applying to granular forms, which to the agency’s knowledge are not used in conventional foods or dietary
supplements. Note that in 2007, FDA issued a final rule entitled “Laxative Drug Products for Over-the-Counter
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I1. The Agency’s Consideration of a Qualified Health Claim

FDA identified the following four endpoints, including three surrogate endpoints of type 2
diabetes, to use in identifying type 2 diabetes risk reduction for purposes of a health claim
evaluation: (1) incidence of type 2 diabetes; (2) fasting blood glucose level; (3) oral glucose
tolerance test (OGTT); and (4) insulin resistance. Insulin resistance is assessed by various
measurements of insulin sensitivity,'? including the euglycemic hyperinsulinemic clamp method,
homeostasis model assessment (HOMA), and quantitative insulin sensitivity check index
(QUICKI). Therefore, to evaluate the potential effects of psyllium husk consumption on type 2
diabetes risk, FDA considered these endpoints as indicators or predictors of type 2 diabetes.

The petition provided a total of 62 publications (4 abstracts, 47 publications of human
intervention studies, and 11 clinical study reports) as evidence to substantiate the relationship for
the proposed claims (see Docket FDA-2013-Q-01 67).20 For the reasons discussed in Section ITA
below, the four abstracts®' were not evaluated by FDA. Included among the 47 publications of
human intervention studies was a publication by Cicero et al. (2010) that was a republication of
the study by Cicero et al. (2007). FDA used data and information from both of these
publications in our evaluation but the agency considers the two publications by Cicero et al. to
represent one study. Thus, the petitioner submitted a total of 46 published studies.

The 11 clinical study reports submitted by the petitioner were based on intervention studies that
were sponsored by the petitioner. Four of these intervention studies had previously been
published in peer reviewed journals so the petitioner submitted a total of seven unpublished
clinical study reports. However, the four published intervention studies evaluated the
relationship between psyllium husk and coronary heart disease. Consequently, these
publications did not include all of the relevant data (such as data on blood glucose levels) needed
to evaluate the relationship between psyllium husk and diabetes. The additional information for
these four published studies was provided in four of the clinical study reports that were
submitted by the petitioner.”” Thus, excluding the four abstracts, the 58 publications provided by
the petitioner represent a total of 53 individual human intervention studies (46 published studies
and seven unpublished clinical study reports) that were evaluated by FDA.

Human Use; Psyllium Ingredients in Granular Dosage Forms” (72 FR 14669; March 29, 2007), in which the agency
concluded that over-the-counter laxative drug products in granular dosage form containing the bulk-forming
psyllium ingredients (psyllium (hemicellulose), psyllium hydrophilic mucilloid, psyllium seed, psyllium seed
(blond), psyllium seed husks, plantago ovata husks, and plantago seed) are not generally recognized as safe and
effective. This 2007 final rule did not apply to psyllium laxatives in non-granular dosage forms, such as powders,
tablets, or wafers (72 FR 14669).

' Insulin sensitivity is the degree to which cells respond to a particular dose of insulin by lowering blood glucose -
levels. Reduced insulin sensitivity means increased resistance to insulin.
 Two copies of one publication (Frati-Munari et al., 1998) were included in the petition. Thus, the total number of
gublications included was 63.

' Gibb et al., 2011; Florholmn et al., 1982a; Fagerberg et al., 1982a; Ziai et al., 2004
*2 pastors et al., 1991(P &G LX 104); Bell et al., 1989 (P&G LX 102); Anderson et al., 2000 (P&G LX 122);
Sprecher et al., 1993 (P&G LX 123).
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A. Assessment of Abstracts

FDA must be able to review the critical elements of a study to determine whether any scientific
conclusions can be drawn from it. Although useful for background information, the abstracts
submitted by the petitioner do not provide sufficient information on the individual studies they
contain, and therefore FDA cannot draw any scientific conclusions from this information. For
example, FDA could not determine such factors as the study population characteristics or the
composition of the products (i.e., conventional foods or dietary supplements) used from this
information. Similarly, the lack of detailed information on the studies summarized in the
abstracts prevented FDA from determining whether these studies are flawed in critical elements
such as design, conduct, and data analysis. Consequently, the abstracts submitted by the
petitioner did not provide adequate information from which scientific conclusions could be
drawn regarding the substance-disease relationships claimed by the petitioner.

B. Assessment of Intervention Studies

FDA evaluated 53 individual intervention studies that were designed to investigate the
relationship between intake of psyllium husk and reduction in risk of type 2 diabetes. Of the 53
intervention studies reviewed and evaluated, scientific conclusions could not be drawn from 47
of these studies for the reasons discussed below.” Seventeen studies® examined the acute or
short term impact of psyllium husk intake on glycemic index,” glycemic load,? or surrogate
endpoints of type 2 diabetes. The duration of these acute studies was too short (approximately
90 minutes to four hours) to adequately evaluate the long-term effect of psyllium husk
consumption on the risk of type 2 diabetes. Such short-term studies cannot evaluate the long-
term effect of psyllium husk consumption on the body’s ability to metabolize glucose such that
lower blood glucose levels may result in increased insulin sensitivity. Therefore, the agency
could not draw scientific conclusions from these studies.

* In this section, significant flaws in the reports of intervention studies from which scientific conclusions could not
be drawn are generally discussed. Such studies may have other flaws in addition to those specifically mentioned.

?* Cherbut et al., 1994; Frati-Munari et al., 1989; Frost et al., 2003; Jarjis et al., 1984; Karhunen et al., 2010; Rai et
al., 2005; Riguad et al., 1998; Sierra et al., 2001; Wolever et al., 1991; Sierra Vega et al., 1999; Abraham and Mehta
1988; Sud et al., 1988a; Sud et al., 1988b; Frati-Munari 1985; P&G 2009001; Frape and Jones 1995; Welsh et al.,
1982.

* The glycemic index (GI) is a marker used to compare glycemic response (the relative blood glucose response) to
consumption of foods. The GI is determined after ingestion of a set amount of carbohydrate in a food compared to
the same amount of carbohydrate from a reference food (white bread or glucose solution). The area under the curve
for the increase in blood glucose during the 2-hour post prandial period is measured (in the same individual and
under the same conditions). The initial blood glucose concentration is used as baseline [Dietary Guidelines
Advisory Committee (DGAC), 2010].

%% The glycemic load is an indicator of the blood glucose response or insulin demand that is induced by total
carbohydrate intake. The glycemic load is determined by multiplying the weighted mean of the dietary GI of an
individual by the percentage of total energy from carbohydrate (DGAC, 2010).
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Five studies did not include statistical analyses in comparing the results of the control group and
the intervention group.”” Conducting a statistical analysis of a relationship is critical because it
provides a basis for comparing subjects who consumed psyllium husk and those who did not
consume psyllium husk to determine whether there was an actual reduction in the risk of type 2
diabetes.”® When appropriate statistical tests are not performed on the specific substance/disease
relationship, it cannot be determined whether there is a significant difference between the
experimental groups. Consequently, no scientific conclusions could be drawn from these five
studies because they provided no information about whether psyllium husk consumption
significantly reduced the risk of type 2 diabetes.

Six studies included other substances (such as glucomannan, oats, white wheat bran, sugar beet
fiber, pectin gums and mucilages) in the test diets in addition to psyllium.”® Because the test
diets contained such additional substances as well as psyllium husk, it is not possible to
determine whether any observed effects on an endpoint for assessing type 2 diabetes risk
reduction in these studies were due to psyllium husk.’® Therefore, these six studies cannot be
used to evaluate the independent effect of psyllium husk on the risk of type 2 diabetes.

Eighteen studies used diabetic subjects.”’ FDA considers evidence from studies in individuals
already diagnosed with diabetes 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. The petitioner has not clearly demonstrated that the mechanism of
action for psyllium husk is the same for diseased populations and non-diseased populations. The
petitioner hypothesizes that the viscosity of soluble fibers slows carbohydrate degradation and
delivery of nutrients to the distal ileum that stimulates the release of glucagon-like peptide 1
(GLP-1). While it is hypothesized that soluble fibers such as psyllium reduce the rate of
carbohydrate absorption because they hydrate quickly and develop viscosity (Jenkins and
Jenkins, 1985; IOM, 2005b), the IOM has noted that viscosity should not be considered the most
important attribute of fiber with respect to type 2 diabetes (IOM, 2005b).

T P&G 1994048; P&G LX126; P&G LX125; Anderson et al., 2000 (P&G LX122); P&G LX121.

%8 See supra, note 3 [Section I11. D].

2 Kris-Etherton et. al, 2002; Aller et al., 2004 Salas-Salvado et al., 2008; Bell et al., 1990; Tai et al., 1999; Wolever
and Bolognesi, 1996.

%% See supra, note 3 [Section III. D].

*! Anderson et al., 1999; Capani et al., 1980; Uribe et al., 1985; Fagerberg et al., 1982b; Florholmen et al., 1982b;
Frati-Munari et al., 1983; Mucino et al., 1998; Dastjerdi et al., 2007; Sierra et al., 2002; Ziai et al., 2005; Frati-
Munari et al., 1998; Pastors et al., 1991(P&G LX 104); Rodriguez-Moran et al., 1998; Mitra and Bhattacharya,
2006; Clark et al., 2006; Sartor et al., 1981; Sartore et al., 2009; P&G LX 105.

32 See supra, note 3 [Section II1. D).
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Other studies and the IOM report Dietary Reference Intakes for Energy, Carbohydrate, Fiber,
Fat, Fatty Acids, Cholesterol, Protein, and Amino Acids (I0M, 2005a) have also concluded that
the decrease of postprandial serum glucose and insulin concentrations seen with psyllium does
not appear to be due to a delay in gastric emptying (Rigaud et al., 1998; Frost et al., 2003).
Further, the results of studies that have examined the effect of psyllium husk on stimulating
release of GLP-1 are inconsistent (Frost et al., 2003; Karhunen et al., 2010). Because the
mechanism(s) by which psyllium husk may affect glucose metabolism and/or insulin response is
hypothetical (IOM, 2005b), it is not known whether results from studies on the treatment of
diabetes with psyllium husk can be extrapolated to risk reduction of type 2 diabetes in
individuals without diabetes. Therefore, the agency could not draw any scientific conclusions
from these studies for this claim.

The study conducted by Pal et al. (2011) was a twelve-week randomized, single-blind, parallel
study in which 72 subjects were given a placebo or psyllium husk in addition to their regular
diet. In this study, baseline blood glucose levels were very different in the psyllium husk group
and control group. Furthermore, the fasting blood glucose results reported in the text of the
paper and shown in the accompanying graph were contradictory. Therefore, it was not possible
to compare the results between the two experimental groups. For these reasons, scientific
conclusions about a relationship between psyllium husk and the risk of type 2 diabetes could not
be drawn from this study.

Based on the rationale discussed above, scientific conclusions could be drawn from six of the 54
intervention studies that evaluated the relationship between psyllium husk intake and risk of type
2 diabetes (Anderson et al., 1988; Bell et al., 1989 (P&G LX 102); Cicero et al., 2007/2010;
Levin et al., 1990; Sprecher et al., 1993 (P&G LX 123); P&G LX 129).

Anderson et al. (1988) conducted a high quality ten-week randomized, double-blind, placebo
controlled parallel® trial in which 26 U.S. men with normal glucose tolerance consumed either a
placebo (cellulose) (n=13) or 10.2 g per day psyllium husk (sugar free Metamucil) (n=13) in
addition to their usual diets. There was no significant difference® in fasting serum glucose
between the placebo group and the psyllium husk group.

The study by Bell et al. (1989) (P&G LX 102) was a high quality eight-week randomized,
double-blind, placebo-controlled parallel trial in which 75 U.S. subjects with normal glucose
tolerance consumed a placebo (cellulose) (n=35) or 10.2 g per day psyllium husk (sugar free
Metamucil) (n=40) in addition to a Step 1 diet.> There was no significant difference in fasting
serum glucose levels between the placebo group and the psyllium husk group.

33 Intervention studies with a parallel design involve two groups of subjects, the test group (also called the
intervention group) and the control group, which simultaneously receive the substance or serve as the control,
respectively. See supra, note 3 [Section III. B].

* For the outcome of a study to demonstrate a statistically significant difference between groups, P must be <0.05.
See supra, note 3 [Section IIL F].

*3 Step 1 diets were created by the National Cholesterol Education Program and promoted by the American Heart
Association (NIH publication No. 94-2920). A Step 1 diet contains 30 percent or less of daily energy from total fat,
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The study by Levin et al. (1990) was a high quality sixteen-week randomized, double-blind
parallel trial in which 58 U.S. subjects with normal glucose tolerance consumed either a placebo
(cellulose) (n=28) or 10.2 g per day of psyllium husk (sugar free Metamucil) (n=30) in addition
to a Step 1 diet.’® There was no significant difference in levels of fasting serum glucose between
the placebo and the psyllium husk groups.

Sprecher et al. (1993) (P&G LX 123) conducted a high quality eight-week randomized, double-
blind parallel trial in which 118 U.S. subjects with normal glucose tolerance consumed a placebo
(cellulose) (n=59) or 10.2 g per day of psyllium husk (sugar free Metamucil) (n=59) in addition
to either a high fat or low fat diet. There was no significant difference in fasting serum glucose
levels between the placebo and psyllium husk group.

P&G LX 129 was a moderate quality eight-week randomized, double-blind, parallel trial in
which 52 subjects with normal glucose tolerance consumed a placebo (psyllium free, sugar free
Metamucil excipients) (n=23) or 10.2 g per day of psyllium husk (sugar free Metamucil) (n=29)
in addition to a hypocaloric diet. There was no significant difference in fasting serum glucose
levels between the placebo and psyllium husk groups.

The study by Cicero et al. (2010) (a republication of Cicero et al., 2007) was a high quality six-
month randomized, single-blind, parallel trial in which 92 Italian subjects with metabolic
s;yndrome37 consumed a placebo (partially hydro]g/zed guar gum) (n=47) or 7 g per day of
psyllium husk (n=45) in addition to a Step 2 diet. % Subjects in both the guar gum and psyllium
husk groups had elevated fasting blood glucose levels (fasting blood glucose of >100 mg/dL and
< 126 mg/dL) with fasting plasma glucose levels of 108 mg/dL and 110 mg/dL, respectively, at
baseline. There was a significant difference (p<0.01) in fasting plasma glucose levels between
the placebo and psyllium husk groups.

8-10 percent from saturated fat, 55 percent or more from carbohydrate, approximately 15 percent from protein, and
less than 300 mg per day of dietary cholesterol.

3 See supra, note 3 [Section IIL. D].

37 “Metabolic syndrome” is the name for a group of risk factors (e.g., large waistline, high triglyceride level, low
HDL cholesterol level, high blood pressure and high fasting blood sugar) that increases the risk of coronary heart
disease, stroke and other health problems. Individuals with metabolic syndrome are also at an increased risk of
developing type 2 diabetes. To be diagnosed with metabolic syndrome one must have at least three of these
metabolic risk factors. See NIH, National Heart, Lung and Blood Institute “What is Metabolic Syndrome?”
[http://www .nhlbi.nih.gov/health/health-topics/topics/ms/ (accessed June 12, 2014)] and NIH, National Heart, Lung
and Blood Institute “How is Metabolic Syndrome Diagnosed?” [http://www.nhlbi.nih.gov/health/health-
topics/topics/ms/diagnosis.html (accessed June 12, 2014)]. In evaluating health claims and qualified health claims,
FDA considers studies that include individuals who are at risk of getting the disease that is the subject of the claim.
See FDA “Guidance for Industry: Evidence-Based Review System for the Scientific Evaluation of Health Claims —
Final” (January 2009).
[http://www.fda.gov/food/guidanceregulation/guidancedocumentsregulatoryinformation/labelingnutrition/ucm07333
2.htm (accessed June 12, 2014)]

3 Step 2 diets were created by the National Cholesterol Education Program and promoted by the American Heart
Association for higher-risk individuals. A Step 2 diet consists of 30 percent or less of daily energy from total fat,
less than 7 percent from saturated fat, 55 percent or more from carbohydrate, approximately 15 percent from protein,
and contains less than 200 mg per day of dietary cholesterol.


http://www.nhlbi.nih.gov/health/health-topics/topics/ms/
http://www.nhlbi.nih.gov/health/health-topics/topics/ms/diagnosis.html
http://www.nhlbi.nih.gov/health/health-topics/topics/ms/diagnosis.html
http://www.fda.gov/food/guidanceregulation/guidancedocumentsregulatoryinformation/labelingnutrition/ucm073332.htm
http://www.fda.gov/food/guidanceregulation/guidancedocumentsregulatoryinformation/labelingnutrition/ucm073332.htm
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There was also a significant difference (p<0.01) in insulin resistance as calculated by HOMA-
Index™ between the placebo and psyllium husk groups.

C. Assessment of the Relevant Observational Studies

There were no observational studies that evaluated the relationship between psyllium husk and
reduced risk of type 2 diabetes that were available to the agency.

III. Strength of the Scientific Evidence

Below, the agency 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 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 United States population or a 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 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.

As discussed in Section II, the totality of the scientific evidence for a relationship between
psyllium husk intake and type 2 diabetes risk includes six intervention studies (Anderson et al.,
1988; Bell et al., 1989 (P&G LX 102); Cicero et al. (2007/2010); Levin et al., 1990; Sprecher et
al., 1993 (P&G LX 123); P&G LX 129). Of these six studies, only the high quality, six-month
intervention study reported by Cicero et al. (2007/2010) found a significant improvement in
fasting plasma glucose levels and insulin sensitivity when psyllium husks were consumed
compared to a placebo.

The remaining five intervention studies (Anderson et al., 1988; Bell et al., 1989 (P&G LX 102);
Levin et al., 1990; Sprecher et al., 1993 (P&G LX 123); P&G LX 129) were either moderate
quality or high quality randomized controlled trials. The duration of these studies ranged from 8
to 16 weeks. None of these studies reported a statistically significant association between
psyllium husk intake and the risk of type 2 diabetes.

%9 The HOMA method of estimating insulin resistance relies on calculated values using fasting blood glucose and
insulin rather than direct measurement such as with a euglycemic hyperinsulinemic clamp, which is a more reliable
measure of insulin resistance than HOMA. However, according to endocrinology specialists in FDA’s Center for
Drug Evaluation and Research, HOMA is considered to be a reasonable method for estimating insulin resistance
where clamp procedures are not feasible.

“ See supra, note 11.

I See supra, note 12.

*2 See supra, note 3[Section IIL F].
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Based on the above, FDA concludes that there is very little credible evidence for a relationship
between psyllium husk consumption and reduced risk of type 2 diabetes.

IV. Other Enforcement Discretion Factors

A qualified health claim on the label or in the labeling of a product containing psyllium husk is
required to meet all applicable statutory and regulatory requirements under the Act, with the
exception of the requirement that a health claim meet the significant scientific agreement
standard and the requirement that the claim be made in accordance with an authorizing
regulation. Other exceptions to the general requirements for health claims that FDA intends to
consider in the exercise of its enforcement discretion for qualified claims about psyllium husk
and reduced risk of type 2 diabetes are discussed below, along with enforcement discretion
factors specific to psyllium husk qualified health claims.

A. Qualifying Level of Psyllium Husk

The general requirements for health claims provide that, if the claim is about the effects of
consuming the substance at other than decreased dietary levels, the level of the substance must
be sufficiently high and in an appropriate form to justify the claim. Where no definition for
“high” has been established, the claim must specify the daily dietary intake necessary to achieve
the claimed effect (21 CFR 101.14(d)(2)(vii)).

However, the agency finds that this provision should not be applied to the qualified health claim
for psyllium husk and reduced risk of type 2 diabetes because there is very little scientific
evidence for this relationship and the available evidence does not support the establishment of a
recommended daily dietary intake level or even a possible level of effect for the general United
States population. Therefore, the FDA is not specifying any minimum level of psyllium husk to
be considered as a factor in the exercise of its enforcement discretion for a qualified health claim
about psyllium husk and reduced risk of type 2 diabetes. However, FDA would monitor and
evaluate for possible enforcement action situations where foods that bear the qualified health
claim for psyllium husk and type 2 diabetes contain psyllium husk in trivial amounts.
Furthermore, the agency would consider any label or labeling suggesting a specific level of
psyllium husk to be useful in achieving a reduction in the risk of type 2 diabetes for the general
healthy population to be false and misleading under Section 403(a) of the Act.

B. Purity Criterion

As mentioned in Section 1.C., the purity of psyllium husk appears to be inversely related to its
allergenicity. Therefore, FDA adopted a purity criterion (at least 95% pure) for psyllium husk
when used in products bearing the soluble fiber health claim (63 FR 8103 at 8113). FDA is
considering, as a factor in the exercise of its enforcement discretion, that psyllium husk shall
have a purity of no less than 95%, as specified in 21 CFR 101.81(c)(2)(ii)(B)(Z), in foods bearing
a psyllium husk qualified health claim that is the subject of this letter.
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C. Label Statement

As discussed in Section I.C., FDA is considering, as a factor in the exercise of its enforcement
discretion, that foods containing dry or incompletely hydrated psyllium husk bearing a psyllium
husk qualified health claim that is the subject of this letter contain the label statement required by
21 CFR 101.17(f). However, in keeping with 21 CFR 101.17(f)(1), a product in conventional
food form may be exempt from this requirement if a viscous adhesive mass is not formed when
the food is exposed to fluids.

V. Conclusions

Based on FDA’s consideration of the scientific evidence submitted with the petition and other
pertinent scientific evidence, FDA concludes that there is very little credible scientific evidence
for a qualified health claim for psyllium husk consumption and reduced risk of type 2 diabetes,
provided that the qualified health claim is appropriately worded so as to not mislead consumers.

Thus, FDA intends to consider exercising its enforcement discretion for the following qualified
health claims:

“Psyllium husk may reduce the risk of type 2 diabetes, although the FDA has concluded
that there is very little scientific evidence for this claim.”

“Psyllium husk may reduce the risk of type 2 diabetes. FDA has concluded that there is
very little scientific evidence for this claim.”

FDA intends to consider exercising its enforcement discretion for the above qualified health
claims when all factors for enforcement discretion identified in Section IV of this letter are met.

Please note that scientific information is subject to change, as are consumer consumption
patterns. FDA intends to evaluate new information that becomes available to determine whether
it necessitates a change in this decision. For example, scientific evidence may become available
that will support significant scientific agreement, that will support a qualified health claim for
those claims that were denied, that will no longer support the use of the above qualified health
claim, or that may raise safety concerns about the substances that are the subject of the claims.

incerely, i

(‘ (Acting) Director
of Nutrition, Labeling

and Dietary Supplements
Center for Food Safety
and Applied Nutrition
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