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REVISIONS
DEPARTMENT OF HEALTH AND HUMAN SERVICES Z -A 'DA)

Food and Drug Administration
21 CFR Part 119
[Docket No. 1995N-0304]

RIN 0910-AA59

Final Rule Declaring Dietary Supplements Containing Ephedrine Alkaloids

Adulterated Because They Present an Unreasonable Risk

AGENCY: Food and Drug Administration, HHS.

ACTION: Final rule.

SUMMARY: The Food and Drug Administration (FDA, we, our) is issuing a final

. regulation declaring dietary supplements containing ephedrine alkaloids
adulterated under the Federal Food, Drug, and Cosmetic Act (the act) because
they present an unreasonable risk of illness or injury under the conditions of
use recommended or suggested in labeling, or if no conditions of use are
suggested or recommended in labeling, under ordinary conditions of use. We
are taking this action based upon the well-known pharmacology of ephedrine
alkaloids, the peer-reviewed scientific literature on the effects of ephedrine
alkaloids, and the adverse events reported to have occurred in individuals
following consumption of dietary supplements containing ephedrine alkaloids.
DATES: This rule is effective on [insert date 60 days after date of publication
in the Federal Register].
FOR FURTHER INFORMATION CONTACT: Wayne Amchin, Center for Food Safety and
Applied Nutrition (HFS-007), Food and Drug Administration, 5600 Fishers

Lane, Rockville, MD 20857, 301-827—6733.
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1. Introduction

A. Why Have We Concluded That Dietary Supplements Containing Ephedrine
Alkaloids Present an Unreasonable Risk?

We conclude that dietary supplements containing ephedrine alkaloids are
adulterated under section 402(f)(1)(A) (21 U.S.C. 342(f)(1)(A)) of the act
because they present an unreasonable risk of illness or injury under the
conditions of use recommended or suggested in labeling, or if no conditions

N of use are suggested or recommended in labeling, under ordinary conditions

of use. Dietary supplements containing ephedrine alkaloids are most often used

for weight loss, energy, or to enhance athletic performance.
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Chinese Ephedra, and epitonin are several names used for botanical

““ingredients, primarily from Ephedra sinica Stapf, Ephedra equisetina Bunge,

Ephedra intermedia var. tibetica Stapf and Ephedra distachya L. (the
Ephedras), that are sources of ephedrine alkaloids (Refs. 1, 6, and 7). Other
plant sources that contain ephedrine alkaloids include Sida cordifolia L. and
Pinellia ternata (Thunb.) Makino (Re}'sS and 9). Common names that have been
used for the various plants that contain ephedrine alkaloids include sea grape,
yellow horse, joint fir, popotillo, and country mallow. The names desert herb,
squaw tea, Brigham tea, and Mormon tea refer to North American species of
Ephedra that do not contain ephedrine alkaloids but have been misused to
identify ephedrine alkaloid containing ingredients. Although the proportions
of the various ephedrine alkaloids in botanical species vary from one species
to another, in most species used commercially, ephedrine is typically the

predominant alkaloid in the raw material (Ref. 10).

Dietary supplements containing ephedrine alkaloids are widely sold in the
United States (Refs. 11 through 13).1 Over the last decade, dietary supplements
containing ephedrine alkaloids have been labeled and used primarily for
weight loss, energy, or to enhance athletic performance. Additional scientific
evidence, and numerous reports of serious adverse events, including death,
following consumption of dietary supplements containing ephedrine alkaloids,
have raised concerns about their safety. Consequently, we have taken a number

of actions in an attempt to protect the public from the risks of these products.

1We use the term “dietary supplements containing ephedrine alkaloids” in this final
rule to refer to dietary supplements containing botanical sources of ephedrine alkaloids. We
* use the term “ephedra” to refer to botanical sources of ephedrine alkaloids, whether derived
from a member of the Ephedra genus or another botanical, such as Sida cordifolia L. or
Pinellia ternata (Thunb.) Makino. We use the term “Ephedra” to refer specifically to the
Ephedra genus of plants.
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laxatives, and diuretics, because these ingredients can alter electrolyte levels

#and increase the risk of arrhythmias. One comment, citing a study by Haller

et al., contended that the apparent causal role of ephedrine alkaloids in severe
adverse effects could be related to the additive stimulant effects of caffeine
(Ref. 34). One comment submitted by a manufacturer attributed the good safety
recc;rd of its product to, among other reasons, the absence of caffeine and other

stimulants.

(Response) We agree that dietary supplements containing ephedrine
alkaloids present risks of adverse physiological and pharmacological effects.
Based on the best available scientific data and the known pharmacology of
ephedrine alkaloids and other sympathomimetics, ephedrine alkaloids—
including dietary supplements containing ephedrine alkaloids—pose short-
term and long-term risks. This is clearest in long-term use, where increased
blood pressure in any population will clearly increase the risk of stroke, heart
attack, and death, but there is also evidence of increased risk from shorter-

term use in patients with heart failure or underlying coronary artery disease.

Ephedrine alkaloids are members of a large family of sympathomimetic
compounds that include dobutamine and amphetamine. Members of this

family increase blood pressure and heart rate by binding to alpha- and beta-

adrenergic receptors present in many parts of the body, including the heart SL
. .3 % 9 /p
and blood vessels (Refs. 35?§Jnd 37). These compounds are called ?j// > 4
7 2

sympathomimetics because they mimic the effects of epinephrine and
norepinephrine, which occur naturally in the human body. In addition to their
direct pharmacological effects, many of these compounds also stimulate the
release of norepinephrine from nerve endings. The release of norepinephrine

further increases the sympathomimetic effects of these compounds, at least
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use (Refs. 45 and 46). Evidence that ephedrine independently causes an
“ncrease in blood pressure when coadministered with caffeine comes from two
sources. First, there are studies in which ephedrine and caffeine were tested
separately so that their effects could be compared. In a study by Jacobs et al.,
a group of healthy subjects received ephedrine (E, 0.1 mg/kilogram (kif) orally),
caffeine (C, 4 mg/kg orally), the combination, or a placebo (P) (Ref. Zé@) s¢ ij/ﬂm
Although caffeine caused a small increase in systolic blood pressure (average
3 to 6 mm Hg), ephedrine alone gave a 12 mm Hg effect, and when added
to caffeine, increased systolic blood pressure by an additional 15 mm Hg (C+E
=156 +/- 29 mm Hg; E = 150 +/- 14; C = 141 +/- 16; P = 138 +/- 14) (Refs.
47 and 48). Second, ephedrine has been shown in a clinical study to increase
blood pressure and heart rate acutely when administered intravenously to
children to maintain blood pressure during surgery (Ref. 37). Therefore, these

studies show a blood pressure effect from ephedrine itself, independent of any

additional effect from caffeine.

In a multiple-dose controlled trial, Boozer et al. (2002) compared the
effects of a combination of ephedrine alkaloids (from Ephedra) and caffeine
(from kola nut) with placebo over a 6-month period in a highly selected
population of obese and overweight individuals, who were carefully screened
by medical history and medical evaluation to eliminate cardiovascular and
other acute or chronic disorders (Ref. 49). The study measured sitting blood
pressure in the clinic using the cuff method for all 6 months (at weeks 1, 2,

3, 4, and every 4 weeks thereafter) of the study; these cuff measurements were
not taken throughout the day so they reflect only a snapshot of the blood
pressure at the time of measurement. The study also measured changes in

blood pressure throughout the day at weeks 1, 2 and 4 using an automated
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be attributed to the caffeine because the effect of caffeine on blood pressure

. (discussed previously) is transient, and the acute effect of caffeine to increase

s g/.
blood pressure is lost within 2 weeks of continued use (Refs.29,/45/and 46). <@ ‘?o(’\f 19

While some effects of sympathomimetics show tachyphylaxis (i.e., decrease in
response following repetitive administration of a pharmacologically active
substance http://www.stedmans.com/) tachyphylaxis usually occurs rapidly.
(FDA has verified the Web site address, but FDA is not responsible for any
subsequent changes to the nonFDA Web sites after this document publishes
in the Federal Register.) Therefore, we believe, based upon these data and our
experience, that the blood pressure effects of ephedrine alkaloids seen after

4 weeks of continued use will persist.

The Boozer et al. (2002) study (Ref. 49) was reviewed at our request by
three outside scientific experts, Norman M. Kaplan, M.D. (Ref. 50), Richard
L. Atkinson, M.D. (Ref. 51), and Mark Espeland, Ph.D. (Ref. 52). These experts
were asked to give their independent, scientific opinion of whether the study
provides adequate data to assess safety of ephedrine alkaloids and caffeine for
weight loss—considering, among other things, the design and duration of the
trial and subject selection—and whether further studies are needed. In general,
the experts concluded that the safety of ephedrine alkaloid and caffeine
containing products could not be established by this study because the study
used a highly selected population (i.e., carefully screened by medical history
and medical evaluation to eliminate cardiovascular and other acute or chronic
disorders) and had relatively few subjects. One of the experts also concluded
that the duration of the study was inadequate to establish safety. In general,
the reviewers found that the results raised safety concerns. Dr. Kaplan, one

of the reviewers, raised the concern that the size of the change in blood

-9
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pressure observed with ABPM, when applied to a large population, could

into a significant increase in the incidence o
attacks. Dr. Kaplan’s concern reflects the potential consequence of long-term
use of ephedra (i.e., the consequence of a population increase in blood
pressure). A short-term increase (e.g., 1 to 2 months) would not be expected
to have such an effect. Approximately one in four adults has high blood
pressure. Of those with high blood pressure, 31 percent are unaware that they
have it (Ref. 53). A relative increase in blood pressure in any population, even
individuals with “normal” blood pressure, will increase the risk of heart

attack, stroke, and death in that population (Refs. 29, 29a, and 54).

The extremely high prevalence of diagnosed and undiagnosed
hypertension in the U.S. population and the likelihood that blood pressure
g obese patients is already elex;?toe(d make the 4 mm Hg effect shown by the
Boozer et al. (2002) study (Ref. 47) one of great concern. Reductions in blood 3P

pressure of this magnitude (i.e., around 4 mm Hg diastolic or systolic) are !
clearly associated with substantial long-term reductions in the occurrence of
heart attack, stroke and death, as seen in meta-analyses of antihypertensive

drug trials (Refs. 55 and 56). While these trials were conducted in patients

with hypertension, increasing blood pressure in any population, even in

individuals with “normal” blood pressure, will increase the risk of

cardiovascular disease (Ref. 29).

Epidemiological studies support a graded and continuous relationship
between increased blood pressure and risk of stroke, heart attack, and sudden
death, even when the increase is within the normal range (i.e., less than 140
mm Hg systolic and less than 90 mm Hg diastolic) (Refs. 29 and 30). This

indicates that many people would be at an increased risk with long-term use
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in dietary supplements (Ref. 86). Consequently, they recommended removing

“ietary supplements centaininﬂ ephedrine alkaloids from the market (Ref. 87).
a [+ SCJ@%U«") %k/ﬂf"' A?"mf C(‘Aﬁ/7(~)() 20/]: 7.
Although the CANTOX re 1ew attempted to establish a level of ephedrine /

alkaloids at which there were no adverse effects, we do not consider the
information submitted sufficient to establish a “safe’” dose (see discussion of

CANTOX in the response to comment 32 of this document).

(Comment 27) Many comments raised the issue of the safety of dietary
supplements containing ephedrine alkaloids for use in sensitive or special
populations. A number of comments indicated that certain individuals may
be relatively more sensitive to the stimulant effects of ephedrine alkaloids, and
as a result, at greater risk for adverse health consequences. One comment from
a physician noted that he does not recommend the use of ephedra products
by pregnant women. Another comment indicated a particular safety concern
with the use of dietary supplements containing ephedrine alkaloids in older
persons; according to the comment, many elderly persons take medications for
which the use of dietary supplements containing ephedrine alkaloids would
be contraindicated. Citing a survey that indicated that shift workers frequently
use stimulants, including ephedrine alkaloids, in combination with coffee,
depressants and/or pain relievers that contain caffeine, one comment expressed
the view that ephedrine alkaloids pose a significant health risk to the shift
worker population (Ref. 88). The comment further submitted that 69 percent
of shift workers are overweight, that shift work is likely to involve physical
labor, often performed in hot cenditions, and that these factors increase the
risks of adverse cardiovascular effects when shift workers use ephedrine
alkaloids. Other comments stated that the presence or absence of a susceptible

population cannot be determined with the available data. Several comments
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chronic use of caffeine has no effect on blood pressure that persists beyond
~~ 2 weeks (Refs. 45 and 46), in cc/u:trast to ephedrine, which does have a
persistent effect (Boozer) (Ref. 47). Sf(%w
P
(Comment 31) Many comments contended that we failed to consider the
differences among ephedrine alkaloids from the raw botanical; extracts from
the raw botanical that contain unaltered proportions of alkaloids and other
substances; concentrated and/or otherwise manipulated ephedra extracts such
that naturally occurring proportions and/or quantities of ephedrine alkaloids
are changed; and synthetic or pure isolated ephedrine (extracted as a single
entity from the plant). Because these products have chemical differences and
differences in potency, toxicity, pharmacokinetics, and pharmacological and

physiological effects, the comments maintained they should be considered

separately in scientific, medical, and regulatory contexts.

Other comments, citing a study by White et al., stated that other natural
constituents, including other alkaloids and ephedradines in the raw botanical,
modify or attenuate the physiological and pharmacological effects of the
ephedrine contained in dietary supplements (Ref. 43). Numerous comments
maintained that raw Ephedra and/or Ephedra extracts are safer than ephedrine
that is synthetic or that has been isolated and that serious adverse events
associated with the appropriate use of ephedra have been rare. Several
comments asserted that the ephedradines have hypotensive effects and are
found in ephedra roots, rather than the aerial portions of the plant. One
comment maintained that ephedradines are thought to occur in small amounts
in Ephedra stems. One comment stated that ephedra extract is safer than

— pharmaceutical ephedrine based on the fact that the LDso is higher for the

botanical extract (5.4g/kg) when compared to the LDso for pharmaceutical



In the case of the Boozer study

#exclusion or inclusion criteria for the study, so a reader could not determine

’ ‘,,Mﬂ

how the subjects were selected or how they were monitored during the study.

The CANTOX authors also did not acknowledge the significance of the blood q
pressure findings in the Boozer et al. As we have discussed extensively in the” C‘L’i%
P section V.B.1 of this document, this study by Boozer et al. (Ref. p,;// ?%:D
49) clearly demonstrates a higher blood pressure in ephedra plus caffeine

treated subjects (compared to placebo), which translates into serious long-term

risks in the general population and serious short-term risks in susceptible

populations. Furthermore, as stated by outside scientific experts who reviewed

this study, the Boozer et al. (2002) study cannot establish the safety of dietary
supplements containing botanical ephedrine alkaloids and caffeine because the

study used a highly selected population, had relatively few subjects and was

carried out for too short a period of time. Rather, the Boozer study raises

questions about the safety of these products.

Indeed, of the 20 studies that CANTOX considered in identifying the
NOAEL, four were abstracts, and two were unpublished reports. Thus, unlike
the IOM report’s reliance on peer-reviewed journal articles, a significant

proportion of the CANTOX “studies’ were not subject to peer review.

We also note a number of other deviations from the IOM’s application of
its risk assessment model (Ref. 28). Compared to the definition in the IOM
report, CANTOX expanded the definition of the UL and narrowed the
population to which it applies. As noted earlier, the IOM report defined the
UL, in part, as “the highest level of daily nutrient intake that is likely to pose
no risk of adverse health effects to almost all individuals in the general

population.” The IOM report stated that the term “tolerable’”’ was chosen
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more than 2,200 additional AERs submitted directly to us plus approximately =~ Z-4-04

&, 000 on
" 1870888 reports from call records submitted by Metabolife International, one of ~.%__
. D,

the largest distributors of dietary supplements containing ephedrine alkaloids.
These records have been placed in the record for this rulemaking in redacted

£
orm.

A Congressional subcommittee minority report (Ref. 117), posted at http:/
/www.house.gov/reform/min/pdfs/pdf _inves/
pdf__dietary _ephedra__metabolife _rep.pdf 4 noted that the call records from
Metabolife International contain nearly 2,000 reports of significant AERs for
its products, including 3 deaths, 20 heart attacks, 24 strokes, 40 seizures, 465
episodes of chest pain, and 966 reports of heart thythm disturbances. In
addition to these cardiac and neurological events, psychiatric symptoms were
also reported. These reports include 46 reports of hospitalization following use
of their products, and 82 additional reports of emergency room care. The report
stated that in more than 90 percent of the most serious AERs— stroke, heart
attack, seizure, and psychosis—where dosage information is documented in
the call record, the consumer had followed the manufacturer’s dosage
recommendations. It also stated that among those most significant adverse
event reports for which age was noted, 50 percent of the consumers were under
35 and many of the consumers were reported as being in good health with
no prior medical problems. Despite the limited information provided in
Metabolife International’s call records, we note that these types of adverse
events reported are consistent with the scientifically documented effects and
potential risks of ephedrine alkaloids in those cases where appropriate

information was available to make a medical evaluation of the reported event.

4FDA has verified the Web site address, but FDA is not responsible for any subsequent
changes to the nonFDA Web sites after this document publishes in the Federal Register.
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NEWS/ephedra/letterslist.html (list of firms) and http://www.fda.gov/bbs/
#topics/ NEWS/ephedra/warning.html (sample letter).

3. Eased Breathing
We are aware that there are teas and other types of dietary supplements

containing ephedrine alkaloids marketed with claims such as “eased Z}ﬁ;ﬁﬂ

breathing” or ‘better breathing.:f; W@WWMW%%
%WThem are no data that support gq_w%

a benefit to breathing from dietary supplements containing ephedrine alkaloids

in healthy people. Moreover, because healthy people are able to breathe

without difficulty, we do not believe there is any respiratory benefit in the

absence of a disease state (e.g., asthma or a respiratory infection). We note that

claims to treat or mitigate a disease, or the effects of a disease, subject a product

to regulation as a drug under the act.

4. Other Uses

We are also aware that dietary supplements containing ephedrine alkaloids
are promoted for other uses, such as to ‘“feel better,” ‘‘feel more alert,” and
“energized.” Effects such as ““feel better”” are subjective in nature and difficult
to quantify. The agency is unaware of any data substantiating these types of
subjective effects. Effects such as ““alertness” and “energy’’ are consistent with
the pharmacological properties of ephedrine alkaloids, although we are not
aware of any studies evaluating ephedrine alkaloid products for these uses.
Effects like alertness and energy may be of modest benefit to the individual
(if they occur), but such effects are temporary and do not improve health. Any
such temporary benefits must be weighed against the health risks discussed
in section V.B of this document, which can result in long-term or permanent,

serious adverse health effects.
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2. Do Dietary Supplements Containing Ephedrine Alkaloids Present an

#Unreasonable Risk Under Labeled or Ordinary Conditions of Use?

(Comment 63) Several comments stated there is enough evidence, both
scientific and anecdotal, to conclude that the risks of taking dietary
supplements containing ephedrine alkaloids are so severe and reported adverse
events sufficiently numerous to conclude that the risks clearly exceed the
benefits because either there are no benefits or the benefits are unsubstantiated
or modest for both efficacy and duration. These comments included references
to support their conclusions. Some cited the RAND report’s conclusions
regarding the very modest benefit for short-term weight loss and the
questionable benefit for other uses; according to the comments, these limited
or questionable benefits are far outweighed by adverse events observed in
clinical trials. Other references submitted by these comments included (Refs.
19, 34, 42,%?3,%—&6;@&71'37). 32,%{3—0

Several comments argued that the harm caused by certain medical
conditions—for example, obesity—is so severe as to render the unsubstantiated
(in the commenter’s view) risks of taking dietary supplements containing
ephedrine alkaloids insignificant relative to the benefits that would accrue
from use of these products. In this view, the weight loss benefit would exceed
any potential risk from taking the product and the risk is not unreasonable
when compared to the harm caused by obesity. Several comments cited the
prevalence of obesity and an increase in obesity over time, and urged us not
to take away one important tool for consumers to address the problem. Two
comments cited statistics showing that 54 percent of adults are obese in the
United States, that the prevalence of obesity increased by 30 percent from 1980

to 1994, and that in 1997 the Centers for Disease Control and Prevention (CDC)
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adverse events reported to us); instructed the Committee to evaluate safety
using an interpretation of “significant harm” (i.e., either a large number of
adverse events or a serious adverse event in one individual) that is not
specified in DSHEA; and improperly asked the Committee to recommend

action to reduce the risks associated with the use of these products.

Other comments argued that the procedures we followed at the
Committees’ meetings were unfair. The comments cited several reasons,
including the following: FDA materials were not made available to dietary
supplement industry groups and other interested persons prior to the meetings;
we were given unlimited time to “influence’” the Committee, and the time
others were given to present comments was limited; and interested persons
were not allowed to question FDA officials. For these reasons, several of these

comments stated that we must reconvene the Committee.

(Response) We disagree with the comments. The comments concerning the
data and information we presented or did not present during the meetings are
without merit because the essence of these comments is that they disagreed
with our interpretation of the data or preliminary conclusions. Presenting our
interpretation of the data and our preliminary conclusions is entirely
appropriate and does not constitute undue influence over the Committees (Ref.
, 1’3%'3 Interested persons, including the dietary supplement industry, were
provided with ample opportunity to express their views and present data they
believed relevant to the evaluation during the public hearing portions of the
meetings or in written comments to the Committees. To the extent that specific
comments on the data, our interpretation of the data, and our preliminary
conclusions are relevant to this rulemaking, they are addressed in other

sections of this document.



173

Regarding the conduct of the Committees’ meetings, those meetings were
conducted in accordance with the Federal Advisory Committee Act (5 U.S.C.
App. 2), FDA’s implementing regulations (21 CFR part 14), and FDA guidance
entitled “Policy and Guidance Handbook for FDA Advisory Committees”
(1994) (Re£ I.gg). We also note that the procedures followed during these
meetings were no different from the procedures used in conducting the
numerous advisory committee meetings we have held on a variety of other

issues.

We convened the Committees as a means to acquire independent scientific
and technical advice on the public health concerns surrounding the use of
dietary supplements containing ephedrine alkaloids and on specific ways to
address these public health concerns. During the meetings, we implemented
several safeguards to ensure the Committees’ independence and fairness to all

interested parties.

First, it was made entirely clear during the meetings that the Committees’
members were invited to express a view different than ours, so that our
tentative conclusions could be revised, if necessary. During these meetings,
we presented a critical and fair evaluation and interpretation of the available
data. We also expressed our tentative conclusions and our concern for the
public health. Again, it is entirely appropriate for us to state our views and
interpretation of the data. Furthermore, individual members of the Committees
took advantage of the many opportunities during the meetings to discuss their
views and to question FDA officials about the available data, our interpretation

of the data, and our tentative position.

Second, the Committees included consumer and industry representatives,

including two representatives from associations representing the dietary
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It is important to note that the AERs are not the principal scientific basis

#for the regulatory action we selected. Instead, the AERs are consistent with

the known pharmacological and physiological effects of ephedrine alkaloids,

as well as the results of clinical studies and, therefore, support our finding

of unreasonable risk. As we explain in more detail later in this document, we

use a high barrier before admitting an AER as evidence of adverse events

associated with ephedrine alkaloids. We also use conservative methods to infer

the total number of adverse events from the reports. Q, e

i. Use of AERs in }Zétimatjng enefits and /fcz/seliﬁe })/u/mber of AERs. In ,
the analysis of the June 1997 proposal, we based our estimate of the impact %J
of removing dietary supplements containing ephedrine alkaloids from the
market on the estimated annual number of adverse events caused by dietary
— supplements containing ephedrine alkaloids (62 FR 30678 at 30705). We based
| the latter estimate on the average annual number of AERs that we received
between January 1993 and June 1996, that we suspected of having been caused
by these supplements, which we characterized as the “baseline number of
AERs.” We then adjusted this number of AERs by a series of assumptions
designed to reflect various sources of uncertainty over whether these
supplements actually caused those AERs and the uncertainty over the
relationship between the AERs and the actual number of adverse events

associated with the use of dietary supplements containing ephedrine alkaloids

(including both reported and unreported adverse events).

(Comment 73) A number of comments on the June 1997 proposal
addressed the issue of the baseline number of AERs. Some comments objected
to adjusting the number of AERs with assumptions designed to reflect

uncertainty over the relevance of those AERs. One comment said we should
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Some comments criticized the report that RAND prepared for HHS on the
N

#safety and effectiveness of dietary supplements containing ephedrine alkaloids ’S&,

because of its attention to AERs (Ref. 2l2) One comment argued that RAND’s {”fﬂ ‘
approach was inappropriate because GAO had previously criticized our use igi)qk
of the AERs in the analysis of the June 1997 proposal. Other comments
supported RAND’s attention to AERs. One comment argued that RAND did
not adequately account for preexisting health conditions when classifying
events in the AERs as “sentinel” or “possibly sentinel’’ events. Other
comments criticized RAND’s review of the clinical studies involving ephedrine
alkaloids. One comment argued that the method RAND used to determine
which clinical studies to review was biased. Some comments argued that the
results of RAND’s review of the AERs were inconsistent with the results of
— RAND’s review of the clinical studies because the clinical studies enrolled
»enough patients to uncover the types of adverse events that appear in the AERs,
if ephedrine alkaloids could cause those types of events. Other comments
suggested that sources other than the RAND report provide better assessments.

of the risks associated with dietary supplements containing ephedrine

alkaloids.

Other comments addressed one or more of the other articles that we listed
in the March 2003 reopening of the comment period. Many comments
criticized one or more of those studies on various bases. Other comments
supported one or more of those studies. One comment argued that we
presented a biased list of studies because we ignored four other articles that
were published at about the same time as the articles that we listed. Some

comments noted that RAND said that clinical trials that they reviewed had
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we assumed a 50 percent reporting rate in our report on Eosinophilia-Myalgia
Syndrome, which was an outbreak level event (Ref. &% These comments
noted that this report referred to adverse events related to a dietary
supplement, L-tryptophan, which had also received significant media
publicity. These comments argued that it was, therefore, a reasonable model
to use for the ephedrine alkaloid situation. Some comments suggested that we
revise our reporting rate assumption from 10 percent to a range of 10 percent

to 50 percent.

Other comments argued that our assumption of a 10 percent reporting rate
was too high. Some comments argued that people are more likely to
underreport than overreport adverse events involving dietary supplements
containing ephedrine alkaloids for various reasons, such as not wanting to
acknowledge using the product. One comment noted that a 2001 report from
the Office of the Inspector General of HHS concluded that current surveillance
systems for identifying adverse reactions from dietary supplements probably
detect less than 1 percent of adverse reactions (Ref. 20). However, another
comment claimed that most researchers consider a reporting rate of less than
1 percent to reflect a worst-case scenario. One comment noted that the report
that suggested a reporting rate of less than 1 percent did not differentiate
between serious and nonserious adverse events. This comment argued that the
reporting rate for serious adverse events is probably higher than for nonserious

adverse events.

(Response) In order to express the continuing uncertainty over the
reporting rate, we have calculated benefits based on reporting rates of 10
percent, 50 percent, and 100 percent of sentinel and possible sentinel events.

Although the reporting rate could be lower than 10 percent, the severity of
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TABLE 8.~-SUMMARY OF OPTIONS, ROUNDED TO $ MILLIONS—Continued

i,

Option

Annual Cost

Annual Benefit

Net

3. Require 2003 warning atatement

$0 to $1

$0 to $20

- $1 10 $20

4. Require warning statement, but modify it or require only on

certain products

NA

NA

NA

5. Generate additional information or take some action other
than removal or waming statements

unknown

unknown

unknown

proposed rule. This database listed 30 firms associated with 48 dietary
h
supplement products containing ephedrine alkaloids (Ref. +58). To estimate

the number of these firms that are small, we used a database of dietary

B. Small Entity Analysis

We have examined the economic implications of this final rule as required

of the rule on small entities. We find that this final rule would have a

significant economic impact on a substantial number of small entities.

Executive Order 13272 (August 13, 2002). If a rule has a significant economic
impact on a substantial number of small entities, the Regulatory Flexibility Act

requires us to analyze regulatory options that would lessen the economic effect

(Comment 99) Some comments addressed our estimate of the number of

dialogue with industry associations.

we had ignored a large number of independent small distributors in the

of the impact of the rule on small businesses. One comment suggested we

obtain information on the impact of the rule on small entities by opening a

small firms in the analysis of the proposed rule. Some comments argued that

analysis of the proposed rule. One comment suggested we revisit our analysis

(Response) We have revisited and revised our estimate of the number of

firms based on a database of dietary supplement products that the Research

Triangle Institute compiled under contract to FDA after publication of the

supplement manufacturing practices that was also compiled by RTI under

e

&
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and Independent Regulatory Agencies, dated October 28, 1999) (Ref. 161). 9 4 -04

#™Thus, we certify that the intergovernmental consultation process described in
section 4(d) of Executive Order 13132 did not occur for the proposed rule,
but we also believe that State and local governments had sufficient notice and
an opportunity to participate in this rulemaking process. We note that the
proposed rule was subject to a previous Executive Order, Executive Order
12612, which was also entitled, “Federalism,” and had a similar consultation
and notification obligation for federal agencies. When we issued the proposed
rule, we notified the States, and State and local health departments, among
others, submitted comments to the proposal (65 FR 17474, April 3, 2000)
(stating that State and local health departments and government agencies had
commented on the proposed rule)). Furthermore, a subsequent notice,

- published on March 5, 2003, expressly asked whether we should determine

‘\ that dietary supplements containing ephedrine alkaloids present a ‘“‘significant

or unreasonable risk of illness or injury”’ under section 402(f)(1)(A) of the act

(68 FR at 10417, 10419, and 10420). Although the March 2003 notice did not

contain a separate Federalism analysis, we believe that States were aware of

the March 2003 notice because at least five State or local governments or
legislators submitted comments in response to the March 2003 notice, and
most of these comments urged us to ban the sale of such products.
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“"m Therefore, under the Federal Food, Drug, and Cosmetic Act and under
authority delegated to the Commissioner of Food and Drugs, 21 CFR part 119

is added as follows:

m 1. Part 119 consisting of § 119.1 is added to read as follows:

PART 119—DIETARY SUPPLEMENTS THAT PRESENT A SIGNIFICANT OR
UNREASONABLE RISK

§119.1 Dietary supplements containing ephedrine alkaloids.

Dietary supplements containing ephedrine alkaloids present an
unreasonable risk of illness or injury under conditions of use recommended
or suggested in the labeling, or if no conditions of use are recommended or
suggested in the labeling, under ordinary conditions of use. Therefore, dietary
supplements containing ephedrine alkaloids are adulterated under section

402(f)(1)(A) of the Federal Food, Drug, and Cosmetic Act.
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/{?Xuthority: 21 U.S.C. 321, 342, 343, 371, \ L
//é 1 191 / D]etary ~s—u’pplements containing ephedrine alkaloids.
; Dietary supplements containing ephedrine alkaloids present an
unreasonable risk of illness or injury under conditions of use recommended
. or suggested in the labeling, or if no conditions of use are recommended or

suggested in the labeling, under ordinary conditions of use. Therefore, dietary

. supplements containing ephedrine alkaloids are adulterated under section
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